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I> REI!' ACE. 

A REPORT on Plague m India from September 1896 to August 1897, compt!ed by 
Mr. R. Nathan, I C. S., was pubhshed under the orders of the Government oi Ind1a m 1808, 
and a report on Plague m thiS Pres1dency for the same penod, complied by Mr. Couchman, 
I. C S., w~s p~bhshed under the orders of th1s Go,vornment 111 September 1 89; Sub· 
sequently, netther the Government of Indu• nor thts G~ver1,1ment have 1ssued any comprehen
SIVe report on Plague, but reports have been i8Sued b,t other Governments in whose t6m. 
tortes the pestilence bus appeared, They are as follows -

(1) Report ou Plague m the Hoshmrpur and Jullundar Dtstncts (PauJnb). 
(2) Report on Plague in the Central Provmces. 

The Government of Bombay have dectded that 1t 1s destrable, 1f not 1n<leed necessary, 
that some 11ccount of the 'history and progress of Plague m th1s Pres1dency durmg the past 
two years, together w1th the effo1 ts made to repel and to ~ombat 1t, should be placed on 
record. The main ObJects mmed at in this Report are-a comprehensive record of the nse 
and progress of the ihsease tn th1s Presidency from May 1897 to June 1899, With 1ts effects, 
both good and bad ! 1 the dehm1tation of ~ur present knowledge of tis ortgm, growth, 
dissemmati<>n 'and 'treatment • the results nttamed by the preventiVe and combattve measures 
actually adopted : and a work of reference. 

The sources from wh1oh th1s Report has been comp1led are many and vanous. l'hey 
may be summansed brtefly as follows.-Reports of other Governments , reports of Govern
ment offictals, and others specially employed on Plague duty; reports olapccmhsts nnd experts, 
mlSoellaneons works on Plague. In thts connection special acknowledgment 1s due to 
MaJOr W B. Bannerman, I 111. S, and Capt, C, J. R. Mdne, I ':r,r. 8.,-to the first of whom 
IB due a large share in the Chapters on Ino~ulatton and the Rrse of the Plague Research 
Laboratory, and also the reVIston of the Chapter on the llled10al Aspects of Plague • 
and by the second of whom the Chapter on the .Bactenology ot Plague was speetally 
wntten for th1s work to JilT. E. Sands, late Supermtendent of the Plague Department, whose 
greab experience of Plague records, and whose help 1n the correction of proofs, and m • 

suggestions regardmg the Report generally, have been most valuable · to MaJor J. Crtmmm, 
V. C., I. M S., and to Dr E. L Marsh for much miscellaneous ass1stance 

Au Index, carefully 'and metho~1cally compiled, by Dr. Cuthbert Chnsty, on Specml 
Plague Duty, has been added for fac1hty of reference ' 

Executive Plagne duttes have, unforbuoately, ser1ously mterfered w1th the up-keep of , 
nccu~ate and detalled Pl~gue records. Plague appears m a place, sweeps off anytlnng from 
one-tenth to oue·thtrd of the populatwn m a few months, and then ihsappears, leavmg 
~0 time for the Plague stall' to do more than attend to the wants of the strtcket] and proVIde 
for the protection of the healthy. Records kept under snob cond1twns as these, where " 
contmued ser1es of close observations concentrated on one particular polllt have been Impos-
Sible, preclude any but the most hes1tatmg deduct•ons, · / 

It has been constdered better to lllsert charts, maps, etc,, in thetr proper places, than to 

collect them in a sepamtA 'volume 

The pet~od properly embraced by th1s Report IS from 4th June 189i to 2nd June 1899, 

and ev~nts outside these dates are very bnefly dealt mth For details of ihe first year's 
Plague and Plague measures, therefore, Nathan's or Couchman's Repor~s should be 

referred to ' 

For those whose Interest lD the subJeCt of Plague extends beyond the hmtts of thiS\ olume, 
, a Chapter-though by no mesns an exhaustive one-on Plague Ltterature has been added 

• 
Bombay, 

30th November 1899 • .... 

J. K CONDON, CAPT • 

!ndu111 Staff Corps, 
Undei"'Secretary to Government. 
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Prev1ousto 
A., D 1300 

l NTRODUCTION. 

[The lollow,ng are the sources from wluch this chapter bas been complied 
1
_ 

Encyc, lir~l. ' Quain's D101, of Me d. Str A. Faulkner, M D, 4. !l'real11e 
011 

the Plagut 

MacLeon, Eptclemtc and Peslclenl•al D!!e/JIIel. Nathan, The Plague m ]
11

drq Bombay 
Gaoelleer) 

The word plague IS der1ved, through the Latin plaga, from the Greek .. x~ri : 
it sigmfies • a stroke.' 

Plague is the most deadly of all known diseases. Obscure m its orunn 
persistent in its duration, terr1hle in Its effects, it has baffled nhke the inve~t~: . " tlons of sc1ence and the observations of the most persp1cacwus. The att1tnde 1t 

compels m those who are, and in those hkely to become, its victims 1s one of 
abJect pame. It assumes varymg forms, it str1kes w1th varying force, 1t me• 
and falls wtth varymg tap!dtty. 

Such ~~ the d1sea~e wluch, appea.rmg. century after century, now in the moHt 
deadly eptdemtc, and now m a mild sporadiC, form, was the scoutge of Europe 
up to the very begmmng of the 19th century. As well for the sake of· com: 

pleteness, Ub for that of interest and comparison, a brtef sketch of what it has done 
tn the past both in the West and ID the East, mll not be out of place hrre. 

PLAGUE IN EUROPE. 
(A. ]), 542-A ]). 1841.) 

The firot historiCal notice we have of Plague is con tamed m the fragment of 
Lhe Phystct<~n Rufus of Ephesus, preserved by Oribastus (eire B. C. 200) ; bnt 
although mentioned later by Lzvy and by Orosi us as destroying one mill! on people 
tn Africa, 1t is not until the bth century, in the re•gn of J ustmian, that we find 
Rubomc Plague 111 Europe. 

Beg11ming at Palusmm (Egypt) in 542 A. D., it spread over Egypt; m 543 
it reached Constrmtmople, where it is satd to'have de&troyed 10,000 people m one · 
clny; iu 546 we find 1t m Gaul (France) ; in 5135 in Italy, "where 1t depopulated 
the country to such an extent as to leave it an easy prey to the Lomburds." Con· 
bt>tntmoplc was, thus, we see, the first haunt of Plague in Europe ; and 1t appears 
tu have bee~t the st111 tmg pomt f,Jr most, if not all, succeedmg European ep1dcnucs. 

But although Plagull appeared thus early in Europe, it was not unttl I'Cl'J 

much later that it appeared in Englanli. 

The ht~tory of Plague from the time of the J u~tmmn pandemic IS very \ague 
until we rc 'ch the 14th century, when that great cycle of epidemics known as the , 
".Black n~ath," swept ove1• Europe, mfhcting enormous mort.1hty • 

• •• Whether 1n aU the pestllenoea known by this name tho dlllectlte was really the same ml\y e.dmlt or doubt. 
but 1t 111 olea.r tha.t 1n aome at.leMt it was th!t bubonzc plu.giU!.''-'En.c!Jc Brit, Art 1 Plague,. d b d 

"It most however be remembered tbat i~lthou,{h uumerQus pehtllenoes 1U Europe aro rocor od Y me lte'fal 
~broruclers th~re 1a no snffi.caont ev1denae1 boforo the 14th eentl.lry, thAt t.bey were bu:boDJc plartUe The undoubted 
pteyalence 1o£ tbm disease btJgan aft•r t~e blt\Ck de;Lth of tbe fourteenth contury.'1-Q!Ulln' Dwt.. of Met!,. Art 
~ Puurue.." 



INTRODUCTION. 

14
tu Century. This frightful scourge appears to have originated in t~1e East,, and to .brt1~ 
• The enteied Europe v

1
a Tartary and the Crimea. Accordmg to old Russ1an chron!Cit'!r>1 

Black Deatll" d t t b Cl e1 1ts 0r1gin was China, where, as is confirme to ~ome ex en Y nn ·~ 

15tl1 Cent1ll'Y. 

16th Century, 

records, 
11
estilence and inundations are nt tbxs t1me (1300·1400) said to ha'<'e 

destroyed the enormous number of thirteen mxlhons. Appearing firot in. S1c1~Y 
and Constant.mople m 1346, 1t invaded Greece, pa.1ts of Italy, 11ncl '1IarseJl!es Ill 
1347; m 134.8 it attacked Spain, Northern Italy and Rome, Eastern Germany, 
many parts of France, includmg Pans, and England, includmg London," hence 1t 
spread to Scandmavxa. Oxford was attackeclm 1352. Scotland and Irelaod, too, 

though affected Inter, d1d not escape. 

The denth·tnbute exacted by this terrific wnve of pesttlence was appalhug1 

It is eot:Imnted that three-fourths of the population of Epgland peiished"' ; wh!l~\ &_ 

Emope 15 calculated to have lost one-fourth of its inbabxtants-tuenly·fi~, 
millions of people. t \

1 

I ~) 
In the 15th century the peshlence re-appeared frequently in almost every patii< ._ 

of Europe : c:m~ymg off 80,000 in Dantzic nud the neighbourhood in 142~:t:J 
40,000 m Pal'ls m 1466: while Northern Italy was devastated m 1477-85, ai ( 
Brusaels in 1485. In the last yeur of the century ( 1499·1500) a severe plagt~<' 
in London caused Kmg Henry VII. to retire to Calais. ( 

, I ~ 

The 16th century was not more free from the scourge than the 15th; but tl'~ 
' ~ 

con•titutes nn xmport1111t epoch m Plague : for, about 1550 A. D., the question 11( ~ 
contagion uas first raised. Plague had also henceforth to b~ d1stinauishel1 "' ~, 

from Typhus ,fever, which, durmg this century, made its first appearance it\, 

Europe. " (! 

Edmburgh was attacked in 1529: London and the north of Eno-l and in 1537 
" and 1547: Italy and Gennauy about the same time ; wh1le in Par1s about th1s 

time plague was an every-day occurrence, fMmliarity WJth which ha.:l bred 
contempt. Severe epidemics occurred at Moscow and in the neicrhbourhood 
(1570)? m which 200,000 perished; at Lyons (1570), plague mortaht;-50,000; 
at Ven1ce (1576), where 70,000 were carried off. 

17th CenturY In the first half of the 1 !th century the pestilence was still prevalent in Europe; 
though consxdembly less so than in the M1ddle Ages: in the second half a still 
gteater decrense took place. while in the nex.t 25 years 1t was disappear1ncr rapid!~ 
from Western Europe. " 

Two noteworthy epidemics, nevertheless, were recorded during this century. 
T~e fi,st-one of the most terrible and destructh·e of all rec01 ded European 
epJdemtcs-raged at Naples in 1656: where 1t destroyed 300,000 people in/

1 

5 months Genoa also lost 60,000 m this epidemic. \ / 
1 • 

11 In England a great part of the eonnt ea ,'/ 'C"D.'Illc • sudden nse of w s h b ry rema.m unblled, and the dt>florency of Ia.boureN was auth as to 
u the 6nal emanc1pahon 0[fh~ ~'b!~r~ 1; :;pite of

0
a.tt:ptsbto obeck It by ltgJalatton, IS beheved to ho.ve 0flected 

" took plao.c--·.,uth what results is wel~ lcno~~" t; t otlleT hand, a great transfer ~f property to the Clluteh 

t H k 
, -,c,'Rl'tfl'.. 1"lt,, At'~ u Plague.n 

ee ora OBtJm:~te. 



18th Century, 

l9th Century. 

I! 

INTRODLC'UOX, 
11 

' The second was the great Plague of London; m' which, out of an estlmatecl 
po~ulatton of 500,00~ (two-thtrds of whom are supposed to have fled pamc
strtcken), 68,000 pertshed Wttlnn the year,• 

From 1666 England was free from Plague. A few sporad1c cases mdee,l 
occurred up to 1679, and a column filled up w1th "0" 15 found in the bills of 
mortahty up t11l 1703; when 1t finally dtsnppeared. For tts d!so.ppearance fr

0
m 

England now (1679), as for its dtsnppearance from the Continent of Europe Jate
1
, 

no reason can be ass10'ned • 
• 0 

In the 18th century Plague was more or less confined to Eastern Europe, 
although m 1720-1722,a severe outbreak occurred in Provence; :Marse111es and 
Toulon bemg attacked. In th1s outbreak, out ofa total populatl0nof250,000, 87,500 
are satd to have p~r1shed. The Provence epidemic 1s noteworthy because of the 
pan:c 1t caused in England : ?Lhere in con8equence quarantme 1cas enforced for the 
first ttme. In 1717 Plague re-appeared at Constantmople: 17,19 in Trausylvama., 
Hunga1y and Poland: 1743 m Siclly: 1738.1744 in Hungary, Mor:ma and 
Austr1a: 17 55 in European Turkey : 1770 in llloldaVJa (during the Ru~so· 
Turkish War), Poland, Kieff, and Moscow, at which latter place It developed mto 
one of the most destructive eP,idemics of modern times. Over 50,000 persons
nearly one half of the populat1on-per1shed. From 1770 the disease, w hlle 
re-appeurmg in the haunts of the temble early epidemics, was more limtted both 
in range and duratiOn. In 1799 and 1800 a new epidem1c m Syr1a and Egypt 
affected both the French and the English Armies which were operat1ng there 

Throughout the 18th century the t1de of Plague bad steadily ebbed away from 
the West; m the 19th century th1s ebb was shll more marked. In 1802 Plague 
appeared at Constantinople and Armenia: 1n 1806 at Astrakhan (Russia). Ill 1808 
at Smyrna. In 1812 a more general ep1demJC affected these phces and also Egypt. 
From 1813-1815 it appearedm Bucharest, Malta, Corfu, Dalmnl!a and Egypt: in 
1815 at NoJa on the East Coast of Italy-so far its last appearance m that conn• 
try-and produced a panic throughout Europe. In 1824It atrocked Tutchkoff m 
Bessarab1a

1 
but the town was 'strlCtly isolated by a m1hlary Cordon, and the d1sea;e 

u1d not spread. In 1828 it appeared m Cronstadt, and is beheved to have been 
agam confined by s1mtlar act10n. In 1828-9, during the campaign of the Russwn 
Army' agmnst Turkey, a more serious outbreak occurred : for Plague appeared tn 
Q,1essa, the C1 imea, Moldav1a, Wallachia, and Bessarabm ; but It spread no further; 
its l~mitation bemg again attnbuted to the Russum and Au;tl•Jan m1htary Cordone. 
In 1831 Constantmople and Roumeha suffe;ed from Plague; in 1837 Roumeha 
and Odessa ; and, with an Isolated outb~eak m Dalmatla in 1840, and one m 
Constantinople in 18411 the Plague-H1story of the European Contment comes to a 

close. 
h of the 6 492 de•lhs !rom spoltod fever, 

" u 'mll,s number ts hkely to be rather too low than too b~ ' sroc:e~ inful' reltN<"tumi,''-Bncyc. Brtt, Art.. 
u mnny were probably really from plague, though 1wt decldre to t6 ato pa 
"P!nguo.'' 
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JNTI\ODtiCXION, 

' '', 
W h • c rd the recent apn.>Arance of Plague in Portugal ann 

1th sue a previOUo re o , r·-
1 

Spam cannot be regarded mthout anxiety. 

At the present time there are belwved to be three endemic haunts ot plagul:';. 
'·1 ta · the second in Ga.hrwal and Kumaon at the i'oo\ 'l'he first m "' esopo m1a ; , , , · 

of the Himalayas in the North-West Provinces :the thud m )' unnan m China. 

Dr. Koch mentions another endemiC centre, which i• situated m Afnc.. 

(near lake Nyassa), and is supported in this view by Dr. Proust. 

' t DIA i11 PLAGUE IN IN · ~ 
(Up to Septemb,er 1896 ) ' 

We can no~ 1n the Cilse of Ind1a trace the history of Plague century by century·~ 
U to 1800 a reliable htstor1cal document is a rara avis. We can only record tht:; 

p h 'W.b ''1'<' ' mstances where mentiOn 1s made of Plague under sue terms as a a, a un, '( 
~tc , and conJecture bow far the statements are accurate, and to what extent the_ 
pestilence referred to 1s IdentiCal wtth that which is amongst us now· But even 
s~ch references as these are rare. The foUowmg brief emnmary of what is known 
on the subJect is taken ftom Nathan's Plague in India r 

"Only two dire<;t 1eferences have, however, been tr,tc' d which may pomt to" 

the ex1stence of Plague 111 the west of Indta 1n the fom tctnth and fifteenth cen· ~ 
tuttes. The first IS from Ibn Batuta, who notices that :Mulummad Tughlak's army 
in Ma'bar (1325·1351) mostly perished ofpesttlence, and that at the end of the 
century (1399)1 after Tmmr left, the dlStttcts throngh "lnch he had passed were f 
vis1ted by pestilence. The second relates to the ye;\r \443, when pestilence ;• 
t.tused such loss of hfe m the army of Sultan Ahmad I. tbt, leaving many of the 
dead unburied, he reured to Gu]arat. Ferishta calls t1ns disease ta'un, and.~ 
bpeaks ofit as very unusual in Indtn. The famine of IJ90 to 1594 was followed 
by a pest1lence that, bestdes hamlets and vtllages, depopulated whole ctties. It 
tnust remam a matter of conjecture whether these outbreaks of ''1rulent pestilence 
were eptdem1cs of true Plague 

"Twtce in the ~eventeenth century the dt8trtct o£ Ahmedabad m the Bombay 
Pre.tdency was VISited by severe eptdemtc5 ofpestllence '' luch were p10bably out· 
breaks of Plague. The Bombay Ga:.etteer gJ.Ves the followmg de&cnptton of the , 
hrst of these eptdemtcs, whtch appears to have been very wtdespread :-

'"The disease that raged ID Ahmedabad in 1618 began in the PunJab in 1611 
It is called the plague,. Waba or Waba·o·tti'un, and the works of the Hmdus are 
batd to have no mention of such a dtsease, It was thought to be connected wtth t; 
the comet of16t2. From the PunJab 1t spread through Lahore, through the Doab r, 
to Delhi, and north to Kashmir. No pl<~ce in H1ndustan wasfreefromtts ravages. 
Lulhng at times, tt contmued to lay waste the country for eight years. .About 
the snm~ lime m Kandahar the land was overrun by mice, ana miCe and plagur 
~eem to have had s.ome close connexion. .A mouse would rush out of 1ts ho!P as 1f 

~ .. 
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mad, and striking itself against the doors and walls of the house, would d1e. Then 
the plague was m the housp, If the people at once fied they mtght be saYed; 1f 
they stayed, the whole village was swept away.' 

"With reference to the second outbreak which occurred during the periotl 
1683 to 1689, the Gazetteer makes the following remarks: 1 For seYeral year~ 
before 1689 the plague, Td'un and Wabd, was again in Ahmedabad, and la•ted for 
seven or eight years. The vistble marks were swellings as hig as a grape or bttnatl.\ 
behind the ears, under tht> arms, and m the groin, and redness round the puptl~ 
of the eyes.' Htrsch repents the following quotation made by M.tcpherson 
('Annals of Cholera,' London, 1872) from an In1han ohromcle whtoh appa· 
rently refers to this epidemic : 1 A fever had prevailed for some years both in the 
' ' Deccan and in Gujarat. It conSisted of a slight swelling under the ears, or 111 the 

armpit or groin, attended With inflamed eyes and severe fever. It gene1ally 
proved fatal in a few hours.' Hirsch remarks that this description IS sugge~ttve 
of plague. 

" It is stated in the Altmedr.tbad Gazetteer that durmg the eighteenth century, 
though none of the symptoms of the dt~ease are descrtbed, there would seem to 
have been several outbreaks of a most deadly form of fever. In 17 J 8, a year of 
famine, great numbers dted of sickness; m 1770, another famme ~ear, 1 on account 
of the unwholesomeness of the atmosphere, thousand> of people thed of fever m 

two or three days, so that no one conld be found to bury them.' Fearful disease 
is said to have accompnmed the 1790 famine." 

The }'rom the year 1800, however, the sources o~ information are reliable, and we 
Gll..lara.t Eptde· have authentic records of at least two great eptdemics. The first of these was the 
mtc, 1812·1821. G . t d . f 1812 1821 UJara ep1 em1e o · • 

'l'he first no~lce 
of pneumonic 
plague, 

Breaking out first in Cutch in 1812, and spreading thence over Kathiawar, 
Ahm_edabad, and Southern Sind, it devastated Westel'll Indul. for a peuod of ten 
years. The years 1811 and 1812 were remarkable for a severe fnmin_e whiCh 
affected the larger portion of Gujara.t. It was at the close of tlus famme that the 
Plague appeared in Cutch. 1 

Cutch is' said to have lost half its population during this eptdemic. Two 
:Medical Oflicers, Drs. Gilder and White, vistted the country at the ttme, and 
wrote accounts of the dtsease: and the pneumomc form of plague uas now dls• 

co11ered for the first time by Dr. Whrte, who gives ·the following derestin~ 
description of its symptoms :-

0 

"In this man the heat of the body was not much increa~ed nor the pulse 
11 greatly accelerated ; his bowels were not dtsordered, nor did llis tongue 
'' indieate much febrile imtation. He was able to walk about and converse, 
''answering questwns distinctly. No person would h.:!.ve thought him in 
" danger, hut there existed in the patient's mind a degree of alarm anrl 
"anxiety altogether disproportionate to the apparent symptoms. He hud 
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"only been attacked that n1ornmg. All h1s consideration seemed abso1·be~ 
"w1tb 11 pain m h1s chest. He answered to my q~estwns whether h~ hud ' 
"not other pam, as m h1s head, hts bltck or limbs, that these \vere shghtly 
"patnful> but he immediately recmted to his chest, dwelling upon that With a 

1 

••look of most p.uoful dtstress ; and ifuot questiOned about other sympton1~t 
,, it i>CemeU as If he would not have mentioned them. He had besides 3 ver~ '( 
" bhght cough-so light that 1t mtght easdy have escaped unnotu:ed-aW::.}, 
"tlus was accompanied wtth a d1s<:'wrge of blood from tl1e mouth. Th~> 
"followmg day he was delii'IOUS, had a burniug skm, with a very quick pulse, 
" I searched for, but found no buboe;;. Be d1ed in t!Je course of the succeed· 
" ing mght, i.e , in less than forty-eight hours from the first attaek.' The 
"eharacteriatic symptoms of this variety are1 sh~ht cough, pam of the chest, 
''and hremorrhage from the mouth, attended with fever, but no buboes.'' ' 

Mild Bubonic Dr. White also observed a •' mild b11bonic type," which ke descubes as 

Plague. follo11 s :-

The Pali 
EllidetnlC 

1836·1838· 

•• I baw,'' be statPs, "a great number who had buboe~ w1thout aJJy fe'Qi'<-· 
''and was told tnat upwards of one hundred and twenty I1ad' suffered in th~ _,' 
"way. These people walked: about without either alarm orinconveDumce1

1for 
"none had dted, and not many ofthe buboes suppurated." 

Quatn also records a similar form • ~--

' " In Hi 77 an outbreak occurred at Resht, the eapital o{ the provmce- of 
'' Gh1lan, Persm, and m thesnrroundmgdJstnct. Gillian hes at the south·we.t 
"angie of the Casp1an Sea. The same year cases of a fatal bubonic febrile 
'' malady occurred in the District of Baku on the Ca•p1an shore of Trans·' 
"CnucasJa: and an outbreak of a non1atal bubonzc affection toolc place m 
•' .Astro.X l<tm and its vie~mrge, sinse rceognzzed as a jo'lm of pi ague.' ·~l 

It i~ interesting to note that the same form occurred in ,Cutch last y ar, 
anil1s thus described by the PohtlcJ.l Agent, :MaJor Hyde Cattb f.-

''During the labt three months of the year under report (1 e., llf:mh, Ap11!, 

:•and ~~ay 1899), several .cases have occurred in which there has been a bubo (gene· 
• rally m one of the arm· pits), but wtthout'fevor. The person :tttacked has suffered 
•'from headache for a day or two, but has not otherwise been inconvenienced.' 

I 

The second epidemic was the Pali outbreak of 18.,6 •a . "lth h d . 
• ~ u ·u , "' oug a t'!lQ.''Jf>e 

susptciously akin to phtgue was discovered by Col. Skmner at Ransi (Pur1fab) 
in 1828·29, 

The Pnli outbreak oceurred in the District of Merwara., between t!1e State oi 
J od~1pore on the no1·th, a~d the .stahl of Udmpur on the &outh. Breakmg ou~ i!' 
J ul} 1836 at Pal!, a large town m Marwar, where it destroyed some 4

1
000 people; 
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it sprea~ ~ Suj~t (population, 6,000) and Jodhpur (capttal of Marwar), a.lfectmg 
all the m.ervenmg towns and Vtllages, From June to March 1837, 1t attacked 
the Vlllages of Dewair, Deoghar, Lucamthuna, Bednore, Jalta und Ran"har 
(AJmere). In Aprl11837 it spread in the direction ofNeemuch Oantonmeut"two 
villages in Merwar being attacked. Towards the end of 1837 it agru.n appea~d in 
Pali and did not die out unttl the Sprmg of 1838. The total mortality oftb18 

epidemic is not known with any certainty; but 1t is estimated that 100,000 
1\larwaris perished. Apart from these great eptdemtcs whtch have occasionally 
visited India, and apparently unconnected with them, there IS an eptdemic centre 
of plague at Gharwal and Kumaun at the foot of the Himalayas. Theoe two Dts· 
tru:ts, situated in the North· West Provinces, With an area of over 11,000 square 
1utles, contain a population of nearly 1,000,000 persons. The dtaease IS here 
called maltamari ; hut Assistant Surgeons FranCis and Pearson, who investigated 
the dtsease locally m 1852, arrtved at the followtng conclusiOns:-

(1) M.!hamn.rt and Plague at•e tdentical. 

(2) l'lluhamari ia of local ongin : cnp.ible of transtmsston from person to 
per~on and place to place. 

(3) That 1t is gradually e'<:tendwg itself, aud that thm.'e seems no reason 
why it should not be developed in the surroundtng country. 

A httle more detatl as regards former epulemws iu Dtstrtcta m this 
Prestdcncy 1s. given in the chapter. devoted to the recent outbreaks of Plague in 
such D1stncts ; but forfull detatls, " Nathan's Plague 111 lndta,'' 18!JG.97, Vol. I., 
should be con~ulted. 



MHI>IOAL ASPEC'l:S 011 PLAGUE] 107 

APPENDIX A (to Capt Ohll.de's Report). 

On tlw Ol~~tical bpeot of Pla.7ue·PJtBIIfll<mla. 

When plague appeared m Bombay, and as the d1sense developed, one was struck by the 
followmg facts.-Ftrst, In all pubhshed accounts of the disease, although the ordmar) ph.

1
se 

of the malady, !liZ, plague with buboes, is prm01pally descubed, stdl ment10n1• aiM) 
8 

luade of another and more fatal form W1thout buboes; whereas, herem Dow bay 1t ~eemed 8 , 

if the bubonic form were alone nppearmg, for, at the begmnmg, one saw no exnmpl~s of the 
o.ther form. Then one ohaei'Ved that cotumdeutly \VIth the !ucrensed denth•rnte due to plaguo, 
to ere wuaa. large and no ex plumed tnorenso ass1gned to temtttent fever and resp1rntory d 1seas~~. 
Week by week, as the plague mortaltty InCI'eased, so dtd that undet• these two hendlllgs, aml 
though 1t wns posstble that all these were cases of known bnt concealed plague, still one 
could not help suspecttng that some of them might be due to plngue whtch was not dugnos· 
ed because of the absence of buboes. So I resolved to examm~ the bodtes of all hoopttul 
pnt1ents who had d1ed of fever, pnenmoma 01 any acnte tllness, to see tf there were evtdenc~ 
tbat any of them had really dted of plague. And at the end of D~cembet• I met wtth a ca•e 
wlucb hnd been d1agnosed Ill! broucho-pneumonm, but wh1ch turned out to be one of plague 
all:ecttng the lungs, w•thout causing any marked enlargement of the JyrnphntJo glands
a case, m fact, of plagne·pnettn1onta, and its post-mortem was exactly hke mnn~ others thnt 
I have stnce made, typtoal of the disease, and I w1ll gtve a fe\v notes of 1t 

B L., Hmdu, mal~, 25 years old, adm1tted for fel'er and cough, December 26th, 18~6, 
under Dr. S. He sa1d he had been ill for about seven days. He had symptoms m th• 
chest whtoh led to the diagnosis of broncho-pneumonia bemg made No lymphatic gland~ 
'\\ere found to be enlarged or painful, and a specimen of blood taken by Dr. S shewed uo 
plngue·bactllt under the microscope. He coughed up about two ounces of blood·•'-tcd 
flu1d on the ntght of the 27th, and dted at 8 A.M. on December 28th. 

Post-morl6m on December 28th, seven hours after death 

.Lungs-Much general engorgement and cedema, wtth sero-sanguineous frothy Hu1d 
in the broncht, but no pus land the usual appearances of acute bronch1t1s were absent. 
'!'here was one small pueumouto pateh, the SIZe of a walnut, 1n the early second stn~, 

s1tuated a httle below the apex on the front of the rtght lung, a.ud two s•mll11r but sm11ller 
patches at about the same-part of the left lung. These patches stood out e. httle f1om the 
surface and we1e light grey 111 colour, a1rless, fr1able and sank m water, and Pnch wuq 
•urrounded by a dark rmg of engorged long 111 the first stage of pneumouUI., wh1ch met ged 
tuto healthy lung, there was some•reteut pleumy over the pneumOnic aue~s. All the oth~r 
organs were erammed and sbotved "considerable engorgement, but no spec.tnl lPston wn• 
observed. 

Omd1t>011 of tl1e Lyn1ph<1t•o Glands.-The bronch1al wete qutte small nud of norm• I 
appearance, the cei'Vtcal were shghtly enl111ged, but palo and not engo1ged, the :n.tllatv 
wei'<! ptnk and shghtly en!atged ; the left 1ba.c \\ere some\\ hat large, red nnd soft, tho 
lumbar were swollen bnt pale ; and all the other glands looked absolutely normal. 

Cultures were made on agar·agnr ftom the pneumonic lung and spleen, and u!t1mntelv 
a pure growth of the plague-bacillus was obtained from each, 

M1croscope,-Tue pneumoniC patches tn both stages showed nn Immense nuwbet (If 

plngue·bac!lh, and the rest of the lung showed a large number ; the left supr~·trochlc.lr 
and the left femoral glands shewed a f.ur number, and all the other glands extremely f~w ; 

tbe spleen and blood also showed a £ew. 
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So tillS wns n case of plagne, m whtch durmg Ide all the symptoms pouttcd to 'd1seoso 

I I h Ch there wero no eVIdences of glnndulsr enJ,ugement, whtlst after 
of the ungs, one m w 1 d 1 

1 f Of enot mons growth of plague-bamlli in the lungs, an of on Y 
de••th tb~re was c ear proo ' 
very sl•gbt growth 10 the lymphatiC glands. 

1 have made up t~ the present twelve prut·mortems on such eases, nil presenting 

I t the above and I m11y add tbnt all th11 pnt1ents Wtl e brought to 
1 pporu~mces sum Jr o , ' 
;wspttlll by tbetr fr1euds, supposed to be suffermg from cough and fever, and, ns fur liS 
1 know, they were qutte unaware of the nature of the d1senso. I have also to say that• 
ll\ nearly all the other cases the flmd from the trachea or bronchial tubes bas also b~en 
,.,arnined, 1t 8]1ows an immen~e number of plague-bactlh, and cultures of plague can 

nlwnys be obtamed from 1t 

Wttb regard to the ehntcnl symptoms of these ca•es, 1t fell to me to attend on the late 
Dr lfsnser, and as he d1ed of tLi. form of plague, I wtll 

Dr Manser's ca.se. mentton a fpw facts nl1out Ins case. He was ID l.ts usn.d 
he.1lth on Januaty 2nd, nnd had n sudden rigor 1n the morn

mg and 'felt fever commg on. Durmg the day 11 bad head11thll developed, he !elt nnusoa 
and vomttcd severn! bmos, and he had patns and a t1red feehng 111 h1s hmbs; h1s tongue 
remamed clean and motst, and b1s skm was shglttly mv1~t At 2l' u, temperAture 1034, 

pulse 116, respuatton 2\ a.nd there were but slrght vartl\tJous during !be day. On 
J nnuary Srd, had passed a bad n1ght and felt worse, and all the ~ymptoms peiStsted, 
except the ac!nng m fhe limbs, und he felt ~cry tll. 'fbe temperature rema1ned between 
103 5 and 104 5, pulse about 1!0, and re>puatwns about 2l throughout tl1e d11y. Dnrmg 
the afternoon he felt some pam nt the lower part of the left n:sdla, JUSt under the ante nor 
Jold, but there was no gl.mdult\r enlarge111ent or p:un in the glands any" here. On January 
4th, bad passed aha~ mght and felt 1e1y 11l, tempetature 104 6, pulse 118, respuatron 2i, 
tongue 'ltlll m01st, with a bttle fur bebmd, and no sorde, about the lips 01 teeth , the other 
Rymptoms ns bef~re, Durmg the mght he begun to cough and brought_ 11p some watery 
••ro-mucous fluid, shghtly blood-tinged, and the pam remamed m the same place, only 
more d1flnsed now, he1ng felt over an area of 11 square mch. At tins pnrt some m01st. 
s~unds oonld be heat d hke those of eqrly pneumoma, and they could also he heat d JUst 

below t~e left clavwle, the rest of the lu11gs and ot}ter 01 gnns appeared to be 11ormal, a.• 
dtd the lymphatic glnnds. Patrent constdered that he bad pnenmonm, but th~ symptom~ 

w~re not l1ke o~utonry pnei\ID<lllla. For the onset was dtffer~ut, tl1e cond1hon of t!Je tungt~e 

and mottth dtffcrent, there was_ no dyspnoo11 or puenmOUJC dtsproporhon of pul•e and 
rcsptration, aud tlte sputum was not at all hke rusty •pntum , for 1t was loose and free, 
~ommg np wtth the shglttest cough, it wns watery, looking more hke serum than mu-cu•, 
and It was shgl!tly l''llk, not rusty yello1v at 1\ll Al,o there \las tl>e stn~wg fact that thP 
patJent's general condit1on was fat' worse than cduld be explained by the smJil amount of 
l•~ng·dtsease present, So I eum1nod the spnt11m nnde1 the mJoro,cope, and found 1t !'ltll 
oi bamlh looktog hke those of plague, auil onltnres were made ftom winch a pnre growth 
of the plague-bactllns was obtarned Durmg 4th Rlld 5th, patt~nt bemme stendtly worse, 
l>~s temperatnre rernnwad aboull04, and his e~peotoratton hecnnie most profuse J the mo"~ 
sounds were heard over a larger area, as well a~ sh!l'htly nt the ba~es, the lesptrahQM 
Increased to 3;, and then to 45, and the pulse to 120 and 1 J5, and he ulttmntely died early 
on January Cth. • 

There IS also the case of tho nurse who attended him, who nnfortnnately d1ed of!l ' 
61rnlll\1' form of plag11e In bnef, she became til on the evemqg of JqQW\ry 7th, nQd ahowe<l 
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symptoms of pneumonia on January 8th. She rapidly became worse and 1hcd on the lOth, 
hut her sputum was not nearly so profuse as 1n the forme! cuse, and symptoms of exhaustion 
carne on much earher. She also had no glandular pain or enlargement whate1er, and 
bactertologicn lly her sputum was txnotly as descnbed above. Other oases were met mth, m 
whiCh, bestdes pbgue-pneumonta, there ''as also general enlargement of the glands,
J•Iague-septwmmul; and cbmoally 1t was found that either tho pneumoma \\as prima1y, and 
the glandular eulongement seconda1y, or that the disease first shewed 1tselt Ill the glands and 
lntet on In the lungs ; and whtlst some of the-'lntter recovered, the formet were usually 
r.tpidly fatal. Also the sputum \\ns not always as has been described above, for m some 
cdses the presence of blood m it "as a marked feature, and tt was either moderate or abund
ant in quanttty. These pneumomc fonns of plagne are btgh!y tnfecttous, and probably 
take a large share 1n the spt ead of the disease ; for m these cases the pnttent's sputum 
ts practiCally a vuulent pme culture of the plague-bacillus, and as there ts reason 
to hehe1 e that many of the cuses are not recogmsed as plague at .111, precuuttons 
,ue not taken by the pnttents' friends, and the dange;ons nntme of the disease ts 
not appreotated. I have no meaus of knomng how fteqnent thts 'llrleo/ of plngue 

. has be<•n m the present epidemtc, but there IS some evtdence to show thnt n consider
able number of cases have occurred. Moreover, tt seems likely that a $htp's passenger 
suffermg from thts form of pldgue might escape deteetton by samtary officers, nnd might be 
permttted to land at hts destmation as though he were the subJect of SIDlple pneumoma; nnd 
>o a centre of mfectton for the spread of plague would be estahbshed W1th regnrd to the 
htei ature on thts subJect, I have not been able to lind a pubhshed descnptton of thts vanety 

, of plague ; • but an allusion to It IS made m the accounts of the Pali epidemic of 1836, and it 
1s stated that the Astrakhan outbre11k of J 877 was first regarded as croupous pneumomn or as 
typhus complicated by pneumome. , from the reports on the Hongkong eptdemtc it appears 
that plagne-pnenmoma dtd not occur there. There IS Just thts to add: the usual defimtton 
of plague in works on medicme 1s-" A spec1fic fever attended by bubo of the mguinnl or 
other glands," bnt tt ts clear that such a form of words does not include all varietres of the 
dtsense. (This paper was read before a meetmg of the Bombay Medical and Phystcnl Sootety 
on Aprtl 2nd, 1897.) ' 

[Appen(ltce8 B and C to D1 Ch~l-le's Bep<>rt a1e 01T11ttecl They deal1u~tt. wvolutwn 
Jo>"fM 'If the bacillus"' tho ltuman body, and IU>th a ca1•buncul«r caBe of plague.-J, K. C.] 

SUMMARY OF WORK CARRIED ON BY MB. HANKIN. 
Mr. Hankm has ca~Tted out along senes of researches on the action ol disinfectants on 

the miCrobe of bubowc plague. He finds that tt is somewhat reststant to the actton of 
carboltc actd. Both phenyle, lysol,- and izal appear to have a more energetic aotton, 
Phen)le and lynol, however, 1ver<! found not to exert a marked bactericidal aotton on a cow
dung floor. Naphtbahne \VIIS found to have no actton on the plague-microbe. The plague
mtcrobe was found to be comparatively resistant to the action of alkahes, and espeoi~lly 
sensitive to the nctwn of ao1ds. Even weak organic ac1ds appear to destroy tt rendtly, It 
u, however, usually able to exist for some hours m acid urine. ,Mtlk, so soon as tt has 
acquired an aCid reactton, appears to have acquired tha power of destroJing the m1crobe. 
Inorganic ac1ds are naturallv st11! more acttve, and Mr. Hankm thmks that bnlphunc aCid 
nught he used as n cheap d1smfectant against the plague infection. '!'he m1crobe was 
found to be resistant to the a.ctton of teducmg agents, and sensttlve to the nct!Oil of 
oxtdtsmg agents, such 118 pennanganate of potash or ohloride of lime. A solutton of one 
part of permaugauate of potash in 50,000 part/! of water appears to be capable of deatroymg 

• Vt(ll p n, where an account by Dr. Whlte 1$ glven.-J. K. c. 
28 ' 
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the plague-microbe m five minutes under the o onditwns of Mr. Hankin's experunents; 

but this snbstll!lce is not recommended as a diSinfectant cMept Ill cas~s m wh1ch there may 
be reason for thinkwg that water has been mfected by the washing of infected clothes, etc. 

It was shown that the act1v1ty of potassium permauganatc 1n destroying microbes may be 

greatly increased by the nddtflon of 11 small quanhty of sulphUl'lc uc1d, but the m1xture 

is not recomm ended except nuder specu.I cond1ttons. :llr. Hankm d1scusses the bear1ng 

of his obser ~at10n of the sensitiveness of the microbe to oxid1smg agents on the 

generally advocated plan of combating the infection by means of venttlatJon, wh1ch, he 

shows, is probably a means of producmg ox1dation under the m:fluence o£ air and hght. 

A series of observations was n1ade m houses undergoing dJs1nfection. ltesult$ were obta1ned 

throw1ng doubt on the Jltlllty of sulphur fumtgatton and wh1towash1ng as a means of 

destroymg the m1crobe. Mr. Hankm comes to the conplub1on that the only substance 

capable of satisfactorily d1sJnfectmg o. cowdung floor 1s subhmnte 1n an ac1d solution. 

Snbhmate m a neutral solution was found to be 'l'lithout action on the mlcl·obes present. As 

a11 ofter·treatment and as a means of treatmgcourt-yards, passages, and drams, 'Mr Hnnk1u 

recommends sulpbnr10 ac1d in a strength of 1 in 250, which solution he sbo\\·s to be far 

cheaper than that of other d1smfectants in common use. It 1s hkely that th1s Will make the 

treated places for some t1me unfitted to act as a mdus for the microbe, fo1• the latter IS 

shown to.be destroyed w1thin 5 m1nntcs by a solution of tho strength oflm 1429. Another 
lllethod of d1s1nfectmg floors mvest1gatcd by Mr. Hankm IS by covermg them With a layer 

of combustible material at least two mches th1ck, wh1ch 1s then set on !he It w!IS shown 

that thts treatment ts far mo1e eflicactous than the use of 01dmaty disinfectnnts. Though 

it 1s pomted out the 11sk of fire may prevent the wide apphcat1on of the m~tbod Ill tovuls, 

1t may find apphcnt10n in the treatment of publiC latrme• that may be supposed to be 

Infected, and wh1ch are commonly bmlt of mcombushble mnter1als. 

Mr. Hankin has also carr1ed out a sertes of experiments on the aBllerted poss1b1ltty of 

fiudmg the bubomc m1crobe m the earth of mfectcd houses Be has exannned latge num

bers of speCimens brought from places m wh1ch many pe~ple had recently snccmnbed to 
the mfect1on Without find1ng the mtcrobe m any case, wtth one probable nception. The 

search has been camed out by several methods, mcludmg one commumcated to him by 

Professor Calmette, whtch method appears to have been the one employed by Y ersm in 

Rongkong, and wb1ch led h11n to postttve results In !tlr. Hankin'• bands no such results 
were obta.med, thus throwmg doubt on the statement that the mtcrobe can be read1ly found 

m the sot! of 1ufected houses, at any rate by extstmg metl10ds, 

The only oase Ill whtch n. microbe ptobably Identical "tth that of plague was met w1th 

"as In some salt-water 111 a field near S1Wr1, at the tune tl1at the eptdem1c was present 1n 

the place. Some of th1s water w&.E BJJected mto a lllousc On 1ts death a m1r-robe w.ts 
Isolated from 1ts organs, which l'e,embl~d that of plague 1n most respects, but whtch dtl'fer

ed from It 1n the raptdtty mth whtcb 1t formed tnvolut1on forms on agar-agar Mr. Hankm 

found that the plague-lliJCrobe could be changed mto a microbe havmg these aberl'llnt 

characters by cnlt1yatJOn on agar-agar contammg three 01 £out• p~r oent. of salt, and that 

further the mtcrobe frOlll SIWl~ was pathogem~ to a rabb1t that had not been protected by 

HaJI'kme's plague vaccine, hut had no effect on a rabbit that had been so protected. Conse
quently It was supposed that th1s miCJobe was the plague·mtcrobe altered by its sojourn'in 
salt-water. Th1s observation bad led to the d1soovery of a 1-ap1d method of ldentuymg the 
plague-nncrobe by Its cnlt1vatwn on agat-agar contam1ng a cettam percentage of sal~'!. 
lt has been further worked out bySurgeon-Captams James and Thomson under 1\Ir Bankm's 
snpervunon. 
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:!lh Hankm has mvestlgated the relatiOn of moects to ihe dtssemmuhon of the utsc.~>c 
He has £oun<l the mtcrobe 1n bugs frqm the Infectious Dtseascs Hospital He has abo found 

1t m o.n~s that had recently been eatmg rats dead of plague A long scues of cxpeumcuts 

showed that ants do not retam the plague mfectlou long, and fm thor that no trace of 

mtectwn IS present m ants from localities 111 wmch l'llts have not been d~ mg recently 

Hence these >,nsects cannot be r~gat ded as tmportant agents fot the spt c.1d of the dtse.tse 

E:.:peuments were c.trued out ou dtffe>ent kmds of gnuu .mJ othet athcles of e\port 

They were mfected \Vlth plagoe-mlCtobes under m my <btlcrent umutbon• At st.•lc<lltltc•

vals eJ>.tl.tcts of speCimens of the mfedeu gtam "ete pre pat eel .m<llllJectcd mto nucc, By 

thrs means rt \\~S found that the mfectton usu.l!ly dted out wrthm .J, to (> <l.t~ i The po-stbthty 

was llldtc.tted that tt m1ght m cxceptwn•l c.tses sm \1\e for 'o long ,ts 13 days, hut of tb1s no 

defimte llloof was obtamed. Mr H.tnkm pomts out tb.tt gt,un, "hen 1t become> 1otten, 

usually acquues a \\Cll·m~tked .1ud reaction omng to the ptoJuct!Ou of v.lllon, l.ttty 

actds f1om the Jecomposttwn of ~•• boh) dtJtes He h.ts found th.1t ith h f.ttty aculs tct ai 

dtsmfcct.mts for the lmbomc numobe Hence tt 1s dtftkult to bchc\c th 1t the 'lm~rohe <-an 

exiSt Ill 1otten gram, as has been frequently .ts>umcu 1hc matte• w.1s put to .m cxpcumcntol 

test by D1 Sumvas.tRao wlnle \\Otkmg m 1!1 H.ml,m', l.tl>otntoly It \l,ts found th1t the 

nucJ'Qbe ah\ays dtes out 111 1ottcn gt.llll \uthm 2 to 2-l hour~ 

'lbe uncrohe, though usu.tlly dying out, when p!.tccu m .tetth,ed 11atet, wtthtn tbtcc 

days, •'J>J>Cats to be able to survnc m stenhscd co1"lung tot <elct.tl d.1~s The ohomv.thou 

.tppc.us to h.ne some beaung on the <JUestton of the pmst5tence of the mfcctton 111 houses hav

mg GO\\ dung .1nd mud tloot s Th10ugh l.~ek of tunc these "'JICIUnent~ could not be contumcd 

sufuctently fo1 .my conchmon to he armed ,1t as to \\hetber nny p.ntllnl,n ],md of filth ts 

m01e smtaLle than .mother to su>t.lm the hfc of the mwtohe But Me genera! i1end of M1 

Han!.m'• obse1valtans tS to mdtcate 1/mt 1/w c!w;t sow eo of wjcclton ·<S not lt/,eltt to be '"" 
s«piophylwjolm oftlw tmc1obe w the otttstde wodcl, but mme p>obably tn tl.e ICcently pa..ed 

e~crela <if men 01 antmals sutfermq ji out tlw d•,ea<B , 

["'~P~'<.I tl tmphMI .. h'l'l lx.cn ltud on th~ ln.,t ... aUtt.tltA. ot Dr ChJI!lC:,"~ Report, 1)1 Ohler tu dmw M:4/ 
<.on3cctnte \\ht~ h though founde~tl on .. !cmlel cvill~uc .. applu~ uyvm1:hclc .. ., to b, }on,.r to that <Jril: ... :r fJt ~fll! turnr 
"h ~h ult lll.Jltel,> pro\0 of the bt.;llest iiOpoJt'lnCt!-J .0: C J ..t / 
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