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The Central Commuttee for the study of malaria n India
record with profound regret the death, onthe 27th March 1911,
of their late President, Lientenant Colonel J T W Lesle,
CIE, IMS For more than fourteen years Lieutenant
Colonel Leshe, first as Secretary to the Sanuary Comms
sioner with the Government of India, aftersards as Sanitary
Comumssioner, laboured with untiing zeal and industry to
advance the cause of public health in thiscountry He was
a mann whom the qualifications of great ad e abifity,
sound judgment and uamvalied knowledge ot the sansary
needs of India nere bined with technical at of a
high erder and 2 wide scientific outlook He always held
that research 1s the foundation of samtary progress and m
this connection the Bacteriologtcal Department the Orgam
sation for the Study of Malana, and the Indian Research | und
are examples of the fruts of Ins labours He possessed
remarkab’e powers of cntical analysis and of realising at once
the true significance of problems and results, and although
his offictal duties were arduous he ahways found time to keep
abreast of the most recent scientific work  Dunng the periods
of s leave to Europe 1t was his practice to study i one or
other of the continental laboratortes, 1nd he was intimately
acquainted with the work and writings of German and French
speciahsts  Hisinterest in protozoology led him, when he nas
last on leave in Germanv to undurtake and almost complete
the serious tasx of translating mto Lnglish Professor Doflun s
umque treatise on that subject  Men of affaws sought s
advnce, and no research worher ever consulted him wathout

luzble  sugg and that sympathetic and
keenly mterested encouragement nhich 1s an endunag stimulus
to continued effort  His untimely death 1s a loss not only to
India which he served so faithtully and vell, but 10 the world
of scientists to whom at heart he belonged







EDITORIAL RECORD

In the last week of January 1911 one of the members of
our Committee had an opportunity of placing on record the
view that the progress of public health in this country might be
greatly ad d by the establish of a special fund to be
devoted to rescarch i connection v ith samtation  The 1dea
met with the approval of the Government of India and a sum
of five lahhs of rupees nas set asdde as an Jndsan Research
Fund

The pnmary object of the fund is to assist the policy which
for some years has been followed n India of mahing a direct
attach upon certain of the more mmportant epidemic diseases
Research 1s the starting pomt and basis of this poley, for it
has been shown not only i other countries but i India, that
when the actual sources and modes of conveyance of infection
have been exactly ascertamed the mcasures which can be
adopted are often far more simple and are always mcomparably
more effective than those recommended 1n the absence of this
detated Anowledge The organisation proposed for carrying
ou* the objccts of the Fund 1s an Assoctation consisting of
permanent and temporary members, the control and manage
ment benzvested m a Governing Body of which certam
members will be appomnted to act as a2 Scentiic Advisory
Board through which proposals i connection with the
scientific objects of the Associatton will be submitted  The
proposals approved by the Governing Bodv will be carried
mto cffect with the a1d of Working Committees, of which the
Central Commuttee for the study of malara will be one It
1s hoped also to form committees to orgamse and carry on
study i regard to (1) medical entomology , (2) vital statistics
and the mot. genetal problems of disease, (3) cholera, (4)
plague, (5) p oblems of practical samtation and especially the:
preparation of schemes for model towns and other measures

by which the efficacy of samitation 1s demonstrated to the
public,



3

The manner n which the Central Malara Commttee
propose to utilise any allotment from the fund 1s mdicated e
the following report of a meeting held on the 24th May 1911

Present

The Hon'ble Surgeon General C P Lukis, CSI,
IM S, Presudent

Lieutenant Colonel Sir D Semple, X?
Major § R Chnstophers, I M S
Major S P James, I M S, Secretary

The President desired that the Committee should place on
record a resolution expressing ther deep regret at the de.th of
Lieatenant Colonel J T W Leshe, CIE, NS The
resolution 1s printed to face the first page of the present
number of these transactions

The Secrctary read a summary of the work done since the
last meeting and from this the following notes contaming
information not already published tn No 2 of PALuDISM have
been extracted

Classes of snstruction at Amrilsar —A thied class of
mstruction was held at the Malana Laboratory, Amnitsar, from
the 15th March untl the end of April 1911 The members
of the class were three officers of the Royal Army Medical
Corps, four of the Indian Medical Service, tno Military Assis
tant Surgeons, six Civil Assistant Surgeons, tno Sub Assistant
Surgeons and a Medical Officer of Health from the Mysore

State

The Central Malaria Bureas —The collection of Indan
anopheles, 1 so far as examples of the different snceies are
concerned, 1s practically complete A specimen of P gugas
from Assam has been recerved from Captan  McCombie
Young, IMS, a large number of P jeyporsensis from
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Jeypore have been added to the collection by Major Perry,
IM S, and a large number of € halls from Assam by Major
Chnstophers  Further specimens of the new anopheles 4
bartanensis caught at Simla and Murree have been recened
from Captain Gill, IM S, and Assistant Surgeon Quich, as
well as further specimens of the new species P sumlensis
which 1s found to occur at hasauli, Murree etc Numerous
specimens of &V samesis have been sent by Dr Bentley from
Bombay and some more specimens of the rarer spectes such
as Ne wndica, A turkhuds, etc, by Colonel Adie, IM S,
Major hennch, I M S, Captam Cill 1M S, and others

As regards Culicidae the followin,, have been added since
the publication of the last number of PALUDISM ~—
Theobaldra spathipalprs Stepomsia gebelonsts
Pseudotheobaldsa nsvertaemata Howardina himalayana
Awngia annandaler

Dusrordea fusea Chrysoconaps pygmeus
» apuealis Aedeomyza squammipenna
Leisteria apicalis Squamomyta tnornata
v Stegomysa albolateralis Melanoconson  juxtapalirds
ceps
W alba Ficalbsa muntma

Of lanva cating fish the collection has recened specimens
of Haplockilus from varous parts of Burma sent by Major
Lalor 1 M S specimens of /aplochtius (another species) and
Anabas scandens from Bombay sent by Dr Bentley of
Ophiocephalus obtaned from Amntsar and othe species some
of which have been expenmented with as regards lanva eating
habits and others not  Major Gage 1M 'S has kindly 1dent
fied 2 number of the commoner aquatic plants which have
teen placed in the collection
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The thanks of the Commuttee are due to the following
contributors to the collection —

Major W H Kenrick,IM'S (many consignments), Major
N P O Gorman Lalor, IMS (many consignments of mos
quitoes, farva eating fish, etc), Majpr C B Harnson, Dr
U N Brahmachan, Major F Smith, RAMC,DS0 {many
consignments), Sanitary Commussioner, Madras {many con
signments), Captam H W Acton, 1M S, Major S P james,
IMS (Types and type examples), Captan W A Justice,
IMS, Lieutenant Colonel G W king I M S (an extensre
collection of Burmese anophelines and culicmes), Lieutenant
Colonel Castor, IMS, Dr C H Nolan, Cnil Surgeon,
Prome Dr E ] Murphy, Cinil Surgeon, Maubur, Br P A
McCarthy, Ciil Surgeon Henzada, Prof N Anpandale
{named sp of cuheidae), Lieut Colonet C A
Jobnston 1M S, Lieutenant Colonel T W Stewart, IMS,
Lseutenant R Mekae, I M S, Assistant Surgeon F Quick,
Lieutenant Colonel ] R Adie I M S (many consignments),
Captam | D Graham, IMS (type examples of U P
anopheles), Dr C A Bentley (mosquitoes, larva eating fish,
blood films, etc ), Captan C A Gill IM'S (many consign
ments), Captan T C McCombie Young, IM S, Captam
E F L LEstrange, RAMC, Assistant to the D M and
S 0, Nellore, Officer Commanding Bellacy, Captam H C
Brown, I M'S, Mr R Desedathan, Major E W Hassard
(several consignments), Captamn A B Fry, 1MS, Major
MecKechnie, IMS, S M O Lucknow, Major E Wilkinson,
IMS, Captam G Fowler, IM S, Major R W Clements,
RAMC, Dr R heelan, Assistant Surgeon A N Qurch,
Lseutenant Colonel R H Penton, RA M C, Major £ L
Perry, IMS (several hundred anopheles, blood films, eic ),
Captan F A Barher, IMS, Captan R Tate, RAMC,
Captan | H Horton, IM S, Major L F Smith, RAMC

Pubtscations —The second number of PALUDISM was pub
lished wn January and many encouraging comments upon its
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wsefulness have appeared 1n medical journals and have been
vecencd 1n pmate communications  The number of apph
«cants for copies of the publication contmucs to ncrease and
whas therefore been decided that in future 750 copies instead
of 600 must be printed

A new edtion of James and Liston’s monograph of the
anopheline mosquitoes of India, which 15 largely the work
of one of the members of our Commuttee has recently been
published

The complete report on malana o the Punjab by Mayer
Chuistophers has just been sssued as No 46 of the Scientific
Memotrs by Officers of the Samitary and Medical Depart
ments of the Government of India [t can be obtamed from
the Superintendent, Government Printing, India, Caleutta

Field ~ork—Major E L Perry, IMS, 15 continuing
his mvestigations into the causes underlying vanmitions n
malanal endemicity n the Jeypore Agency of the Madras
Presidency It 1s too soon to expect definite results at
present but as was anticipated, Major Perry reports that
the conditions are very switable for the line of myestigas
tion pursued It 15 conjectured that the increased endenucity
 the hll tracts 1s panly a question of greater presvalence
of anopheles and partly of greater poverty and mfenor diet
among the aborigmal hiil trbes than among the people of
the plams  In the plams, however, Major Perry has found
very cunous variations of malanal mtensity and 1t 1s hoped
some mmportant additions to knowledge will accrue sf the
causes of suchvarnations ¢an be ascertained  An ad snferss
report by Major Perry 15 published i this number

Work of the Pr 1 Org f1ons —The progress of
the establishment and work of these orgamisations was fully
reported m No 2 of PALUDISM  Since the issue of that
number Dr C A Bentley, having fimshed lis mvestigations
wnto malana in Bombay aity, has jomed hus rew appomntment
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of Special Malania Officer 1n Eastern Bengal and Assam and
in this province the organsaion for malar;\ msestigation 1s
now complete It 15 on a larger scale than 1n any other pro
vince and excluding the salary of the special malaria officer
the cost during the first year is estimated to be nearly 40,000
rupees  The staff meludes '

1 spe:;;:ls;:ll:;k for the mvestigation of existing vital

3 Assistant Surgeons
} for test enquiries mnto the 1tal

13 Sub Assistant Surgeons statistics of selected areas

1 Sub Assistant Surgeon

1 laboratory attendant

1 tour clerk
for the Freld laboratory and

the Traveling laboratory

7 coolies
1 sneeper ]
Boatmen J

1 Assistant Surgeon
for the sit Quinine Demons

6 Sub Assistant Surgeons tration Camps which will
be established

7 Compounders

1 Assistant Surgeon Y
)(e'(tra establishment

4 Sub Assistant Surgeons
The Governments of Madras and Burma bhave also ssb
mutted detaled proposals which include the appointment of
special malana officers so that wath the exception of the Bome
bay Presidency every chief province will shortly have an officer
whose sole duty 1s in connexion with the imestigaton and

prevention of malaria
The following subjects were then discussed —~
Arrangements for future classes at Amritsar —lIt was
poted out that the method by which the members of the
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first three classes had been <celected does not give every
officer who 1s seriously ancious to study malania an opportumty
of joming one of the classes The Committee therefore
decided that for future classes the method of selection should
be stmilar to that now practised for the classes in bactenology
at the Central Research Institute A list of applicasts will
be kept and classes will be held at such intervals as may be
rendered necessary by the number of candida es

Utilisation of a hoped for allotmert from the Indian
Research Fund —The folloning were considered to be the
proposals which should be submitted for the approval of the
Governing Body of the ladian Rescarch Fund —

(1) The preventson of malaria among troops —(a) It was
decided that 1n consultation with the Principal Medical Officer
His Majesty s Forces in India, expenments should be made
on a considerable cale for the protection of the troops n
a malarous station from the bites of mosquitoes Up to
the present this method of preventing mnlana has recered
very httle attention 1 India  In order that 1t might be ade
quately investigated two officers possessed of the requisite
techmeal knonledge and admimstrative expertence would be
necessary The Commuttee thought that Captain Hodgson
NS who has just jomed the Bacterological Department
from the apposntment of Health Officer Simla should be one
of the officers and that the Principal Medical Officer should
be ashed to lend the services of another

(5) A second It which the progress of knonledge
shons to be urgentis 2 searching enquiry wto the efficacy
of quinine prophylaxis among troops  Several thousand
pounds of quinine are expended annually for prophylactic pur
peses among troops in India, but the mesure has not yielded
such good results as werc expected and the possibihty that this
may be due not to defectnne ar s for ad on,
but to some other as yet unhnown cause, 1S eminently a
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subject deserving close enquiry  One worker would be suffi-
cient for this investigation

(2) The sustetution of malariometrze mvestgations —
In malanaworl the need for quantitative values has become
very urgent It has, for example, become absalutely neces
sy to arrne at sone method of measuring the amount
of malarta 1n commumties more accorately than can be
done by the methods now m use It 1s necessary to know
more about the relation of numbers of anopheles to the pre
valence of parasites and many other points of great importance
A commencement has already been made, and one article upon
the subject 15 published in the present number of these trans
actions, but such studies require the worher’s whole time, and an
mvestigitor placed on special malana duty cannot usually afford
to neglect what seem to be more pressing investigations ade
quately to pursue this hind of work  Certain determinations
for practical use have, hovever, become almost essentral to any
further progress, and for this reason the Commuttee thinh 1t 1s
sery desirable to have at least one worher who can devote his
whole time to the deselopment of malarrometere methods and
their application to the study of Indian malana

(3) Engquery 1uds the bionomacs of anopheles —This en
quiry, mentioned in the fiest number of PALUDISY, has not
yet been takenup  It1s hoped that with the funds that may
be made available 1t will be possible to secu e the services of
an entomological specialist to deal with 1t

(4) Engusry snto educational gropaganda ~Its hoped that
1t w i be posstble, by workuag m consultation with local Gov
ernments, to mveshgate the value of and the best way of carry~
ng out certan proposed educational methods, mcluding the
establishment of Quinine Demonstration Camps, the rendenng
mosquito proof of rest houses 1 malarious localities, and other
practical assistance in the spread of knowledge regarding

proph ylaxss
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In connexion with these proposals the problem of ok z
workers was discussed and 1t was decrded that the Governing
Body of the Indian Research Fund should be ashed to apptove
an endeavour to obtain from England an entomologist for the
bionomical mvestigation and a worker recommended by Major
Ross for the malaniometnc engury

The necessity fora good library of malana hterature at the
Central Malana Bureau was also brought fornard, and it was
decided to ash for a prehminary grant of Rs 500 for this
object

The Commttee desire to direct attention to the following
publications which were recetved too late for review i this
number  They will be noticed m some detail 1 our next 1ssue

The pre eniwn of Malarsa 1n the Federated Malay States,
by Malcoln Watson, M D , with a preface by Sir Ronald
Ross  Published at the Liverpool Schaol of Tropical Med:
cne  Price seven shillings and 1< pence

The causes and Prevention of Malaria sn Bombay, by
C A Bentley,M D (Final Report) Published by the Governe
ment of Bombay

HMalarsa 1 2l Punjab by S R Chrstophers, Scientific
Memanrs by officers of the Medical and Samitary Departments
of the Government of India, No 46
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A NOTE ON SOME OF THE MEASURES THAT HAVE
BEEN TAKEN TO MAKE QUININE AVAILABLE
TOQ THE POOR IN INDIA

1t 15 now more than half a century since the Government
of Indsa, being destrous that the people of this country should
be able to obtam an efficient remedy for malaria at the lowest
possible cost and bemng apprehensive of the extermmnation from
their native {forests in South America of the qunine yielding
cinchona trees, decided to take eflectual steps to procure seed
and plants of the medicinal cinchonas and to cultivate them
on the Nilgur Hills and 1 Bntish Sikhim  The well con
sidered measures to this end taken from 1858 to 1862 were
entirely successful, and they were folloned as soon as possitle
by the liberal distnbution of seed and seedhings from the Govern
ment plantations to all applicants, with theresult that in a fewn
years thousands of acres on the hill ranges of Southern India
and Ceylon were covered with cinchona trees About the sime
time the Dutch Government carmed out a similar polcy 1
Malaya, large tracts of land i Java bemng planted by official
agency and private enterpuse  The ultimate results of the
action taken by the Indian and Dutch authorities were to
heing about a great fall n the price of quinme throughout the
world and to render practicable the policy of making the drug
avatlable even to the poorest peasants in malarious countries
In India the first preparation manufactured ona large scale
from the barh of the Government plantattons was ctnchona
febrifuge, which, at a time when the price of quinine some
tumes rose as high as sixteen shillings an ounce and was on an
average eght shillings and four pence an ounce, was freely
offered to the Indian public at an unchanging rate of only one
yupee an ounce Oser 120,000 pounds of this preparation
were disposed of between 1874 and 1894  Although this
substitute for quinine was valuable 1t was clear that so long
as a good commercial process for the manufacture of pure
quitne was known only to certain private firms, 2 great and
permanent cheapening of the price of that drug nas hardly to
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be expected  The discovery by the officers at the plantation
i Sikhim of an entwely new process for manufacturing pure
sulphate of quinine was therefore an event of great importance,
and 1n order to prevent a monopolv m the manufacture of the
drug and to complete the efforts tonards bringing abouta
permanent reductton of price, the Government of India 1n
March 1888 published to the world the details of their process
From 1887 to 1804 the amount of sulphate of quinme made at
the Siklam factory and distnbuted to the medical depdts,
hospitals and chantable dispensaries all over the country was
29,761 pounds, and the amount suppled from both factories
for use wn vanous parts of India duning each of the last ten
years 15 shonn 1n the folloning table r—

TasLe |
‘ !
¥ otar ooy | 90101 113 301] § 394 | ones | 00508 M-yi 0aBoo | con 16,
i P ;

P daF d\'( nds |Fo od 1P e ¥ da P 2 [Pos d Pousds,
® 1 v [ om0 fee {wetss)aoaasas | asesrfasse| st
Mad ¢ w{ owsfrs] amp ] 8l s ] tasler | ws

Tt IR ’”I" w]aes] soa]amam

The great benefits which have accrued to this country and
to the whale world from the cinchona enterprise of the Govern
ment of Indua, although seldom menttoned, are unnersally recog
msed, and to India also belongs the credit of bemngthe firet
tropical country i which an endeavour was made to mitigate
malana among the poor by the plan of selling single doses of
quinine for the smallest con 1n gencral daily use among the
people  This scheme was gradually mtroduced 1n vanous
provinces during 1890 to 1894, the Post Office bemg the chief
agency for the sale of the  pice packets, ™ which contaired at
first five grans of pure quiure later seven grams, and 1 one
or two provinces ten grams The followng table indicates
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A NOTE ON SOME OF THE MEASURES THAT HAVE
BEEN TAKEN TO MAKE QUININE AVAILABLE
TO THE POOR IN INDIA

—_——
It 1s now more than half a century sice the Government
of India, being deswrous that the people of this country should
be able to obtamn an efficient remedy for malana at the lowest
possible cost and heing apprehense of the estermination from
their native forests i South America of the guniie yielding
cinchona trees, decided to tahe effectual steps to procure seed
and plants of the medicinal cinchonas and to cultivate them
on the Nilgars Hills and 1n Bnbish Sikhem  The well con
sidered measures to this end taken from 1858 to 1863 were
entirely suecessful, and they were followed as soon as possible
by the liberal distribution of seed and seedlings from the Govern
ment plantations to all applicants, with theresult that i a few
years thousands of acres on the hill ranges of Southern India
and Ceylon were covered with cinchona trees About the same
time the Dutch Government carried out a sumilar policy in
Malaya, large tracts of land m Java bemng planted by officral
agency and private enterpnse The ultimate resvlts of the
action taken by the Indan and Dutch authorties were to
bring about a great fall in the price of quimne throughout the
world 1nd to render practicable the policy of making the drug
available even to the poorest peasants in malarious countries
In India the first preparation manufactured ona large scale
from the batk of the Government plantations was ctnchona
febrifuge, which, at a time when the pnce of qunme some
times rose as high as stxteen shillings an ounce and nas on an
average eight shillmgs and four pence an ounce, was freely
offered to the Indian public at an unchanging rate of only one
fupte an ownce Ouver 130,000 pounds of this preparation
wese disposed of between 1874 and 1894 Although this
substetute for quiane nas valuable it was clear that so long
as 2 good commercial process for the manufacture of pure
1ne was known only to certain private firms, a great and

il
sﬂmanent cheapening of the price of that drug was hardly to



be expected  The discovery by the officers at the plantation
m Sikhim of an entirely new process for manufacturmg pure
sulphate of quinine was therefore anevent of great importance,
and 1 order to prevent 2 monopolv i the manufacture of the
drug and to complete the efforts towards bringing about a
permanent reduction of price the Government of Indiz 1n
March 1888 published to the world the detatls of their process
From 1887 to 1894 the amount of sulphate of qunine made at
the Siklim factory and distobuted to the medical depbts,
hospitals and chantable dispensanes all over the country was
29761 pounds, and the amount supplied from both factories
for use 1n vanious parts of India duning each of the last ten
years 15 shown in the folloning table —
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The great benefits which have accrued to this country and
to the whole world from the cinchona enterprise of the Govern
ment of India, although seldom mentioned are unnersally recog
msed, and to Indm also belongs the credit of bengthe first
tropieal countey i which an endeavour was made to mitigate
malatia among the poor by the plan of selling single dases of
quiune for the smallest com 1n general daily use among the
people  This scheme was gradually introduced in vanous
provinces during 1890 to 1894, the Post Office being the chief
agency for the sale of the ' pice pachets, ™ whick contained at
first fise grawns of pure qumne, later seven grams and 1 one
or two provinces ten grams  The following table indicates
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approximately the amount of quinine sold m pice packets at
Post offices during certamn years from 1895 to 1910 —

TABLE II
Postal emele. 180596 | 190001 | 190203 | 19045 | tgofier | 190800 1909710
ths ibs Ibs Tbs Ibs Ibs ibs,
Bengal 11463 | 189627 orp1p | 302551 ) 17870 130372 | 109477
Madras 4685 ) 70873} 1609} i63rspl 174468 ngp | 1388
Bombay " ol al06g| 6uss{ 61513y 1075t 1m548| 129747
United Proviaces 4 830 1433) 68 of sBssr| S6z7! Buse
Funjab - 592 179 1563 2837 10399 [ 55t 8282
Cental Provinces 15083 | 20836 553} simsop| 736
_ } A8 | 483
Rajputaoz 1875 6748 96 7res 79%1
Eastern Bengal ? 37035 o8 o
E oy }nﬁu 20 o] 4638
Assam x5 6718 7838 £ o8
Burma 663 8739 07760 1444 194831 21543] 24203
Total 247017 ng;a av] So373 | 6682 | 740335] 754857 ' 7701 15

Cleasly in all provinces there 15 still room for a great ex
tension of the system, but the figures do not include the amount
of qumne sold wn pice pachets by distnict officers, village
schoolmasters, vaccinators and other non postal agents who in
different provinces have been enlisted in this cause

Next, 1t should be noted that the obligation to provide
quinine graturtoust pecially during epid years, has
ot been neglected, and that of late years 1 addition to the
Jarge amounts supphed without charge at the numerous
hospitals and dispensarnies i India, the practice has been
adopted of deputing hospital assistants and others to distnbute
the drug freely m malanous areas In the Umited Provinces
1 1908 more than 7,000 pounds of quinine were distrsbuted gra
tmtoysly 1 the affected districts and the Punjab about 6 oco
pounds were distnbuted by a central agency and large quants
ties by vanous local bodies and organisations  In Bengal 1




13

tgog mmeteen el hosprtal assistants were specally deputed
to distnbute qumme gratmtously m 36 o1 the most unhealthy
thanas  In the Punjab durmg the same year 424 pounds of
qunine were distnbuted gratwtously by 13 municipalities
and 2,113 pounds by 24 district boards, large quantittes of
qunine vere also distributed gratwitously i the North West
[rontier Province

Funally, attention may be drawn to the fact that it has
alnays been the policy of the Government of India to encour
age the production and importation of quning as much as
possible and to abstan from entenng mto competition vith
private enterprise n regard to the sale of the drugin bulk
In this connexton the following table, which shows the amount
of quinine 1mported into British India dunng each of the last
ten years, may be given —

TABLE i1}

woa or | 10101 | igoroy | 303 4| 503 5| 19056 | 190607 | 190~o3 {1 o303 ! r30p10

n s ] 1bs bs By | owe [ s, | e,

€8] 43298 € o5y | 5 853033 (€303 [ 23y} Brogy| Soore fs20 11y

The total consumption of quunine i fndia may be ascer
tained by adding these figures to those already gnenin Table I,
and 1t 1s of interest to place the results alongside those for
Italy —

TADLE 1V —~Total consumplson of quintne

Imlél;ol-oi 130303 | 190304 156408} 153006 | 150607 103, .ml,ﬁ,,
i

m‘ o | ora | ot | ot ml e | ot ] one fome
Teda 18 to4g 650 | Sxees | <oz froog tlaorvsa|n ws sfueren]antaniet o8

why ! Folssaas|oranfng] 1as5] 8% | w20 soere
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It will be seen that the consumption of quinme 1 India 18
creasing steadily and that the rate of merease compares
favourably with the rate of increase in Jtaly

The further measures which are now being taken i seve
ral provinces for bringmg quimne within reach of the poorn
India will be the subject of subsequent notes

£ g
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ON THE SELECTION OF UNIT AREAS FOR
RECORDING DATA CONCERNING MALARIA
IN INDIA
(Weth map of India)

Much thought and enquiry have been devoted to an
attempt to form subdivisions of India, which, being homoge-
neous m regard to malanal conditions, as far as we lnow
them, are suitable as umts for recording on broad lines certain
data concerning malacinmn Indra

The attempt has resulted n an arrangement which 15
practically identical with that already tn use by the Indian
Meteorological Department, the nimes, position and extent of
the areas bewng shown on the accompanying map which has
been reproduced from enc of those i use by the Meteorolo
gical Department The present note 1s mtended to draw atten
tion to the man features of the plan of subdivision shown on
the map and to indicate the sutability of the divisions for re
cording information about malant

The subdnision at first sight may seem too detuled , butst
must be remembered that on an average each of these sub
divisions 1s many thousand miles 1n extent and that it 1s not
lihely that uny larger diuision will give us the homogeneity
we desire  Agamn, it may be thought that the subdnisions e
50 large as to lack this quality of homogeneity , but 1t 1s safe
to say that though we hnow a good deal reparding malana i
many of them, i regard to others there 1s scarcely a single
obsenation, so that for the prescnt the question of further sub
dwision hardly anses

In selecting onr unuts for malana work, itis desirable that
within certain himts ve should be guded by the following
considerations —

{a) Large difterences of geograplucal posiien such as
may nflucnce the distnbution of species of
anopheles

{3 Phyvsical charcters
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(c) Ramfall and chimatic conditions generally

(4) Economc features, notably the nature of the staple
food crop

(¢) Marked ractal characters

It 15 also very tmportant to make the boundanes of the
subdvisions correspond with boundanes of provinces, the
Iimuts of districts, and so on, the object of course being that
we may more readily make use of vital statisttes and other
information collected according to administrative areas

Geographical —~India has been divided from a broad and
general pomnt of view nto three mam geographical areas®
The Himalaya, or abode of snow, the Middle Land, or
Madhyadesa, and the southern table land of the Deccan  To
these must be added Baluchistan and Burma

Physseal feotures —The most comvement guide to the
physical features of India 1s the course of the 1,000 feet cone
tour lime  Starting from near the sea coast at Chittagong to
end near Karachi on the west the 1,000 feet contour lme can
be followed, first, to the north, separating the highlands of
Burma from the plams of Middle India, then to the north
west m a line of some two thousand miles, separating off the
Hunalaya, and finally, to the south, delumting the eastern
border of Baluchistan ~ South of the plams of Madhyades
we agamn meet with alitudes of over 1,000 feet, and ne can fol
Tow a second [me which, starting on the east near the mouths
of the Mahanad, extends across Indra to end near Surat on
the west  In its course this fine separates Middle [ndiz from
the Deccan  The first hine i 1ts passage along the foot of
the Himalayas shows scarcely any wuregulanties of importance,
nor does 1t as a rule pass to any extent up any of the nver

valleys  The second hine s not so regular, and we have to

® Report on the Censta of Indls, 1997, page iy
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nouice especially a disturbance due to the valleys of the
Chamba and Betwa south of Agra, and those of the Narbada
and Tapt east of Surat

The two hines ne have folloved with the coast hine at the
mouths of the Ganges and Indus form the baundaries of what
we have so far called Middle Inliz Ihis s a vast allowial
plawn of remarl ably umiform character extending 11 a broad
belt from the borders of Baluchistwn to those of Burma
Upon 1t hve nearly half the inhabitants of India

To the south of the second line lies the Deccan To
examine this more closely we m1y agamn follow the 1,000 feet
contour line  Passing along the west of the Indian Punmsular,
this line, for all pracuical purposcs eowcides with the sea cotst
On the east again 1t hugs the s=a coast 1s far south as the
Godavery river  But from this poi t to the extreme south of
India there 1s a comparatinedy broal » rnip of plains land
Here too asin the case of the Chambal river the valleys of
the Mahanad: Godavery hispa ® we ! Cauery cause
large disturbances w the Ime and of the  we shall have to
take notice  The atnp of plam referr d to though on 2 much
smaller scale than the vast plam of \udd' India 15> wieth ats
tnibutary valleys, the sceond most extenat a caof plans land
1 India

The remaining porton of the Duecan consists for the most
part, of land of moderate el.vat on by no means entircly aborve
the influenee of malwna and sometunes even choracters ed by
a peculiar mtensity of this disca ¢ The chict components of
these Deccan Uplands are (@) the Malw  platcw and Sravaly
range, vhich perhips we should rot escept fo  the sake of
uniformaty, tave ncluded +1 the Deccan, (2) the Pacnman and
Maukal Hills, {¢) Chota Naenu fo mn~are thun platean
{d} what we may eall the Jeyooe Il Trmet formmg an
isolated platean wlard from Vizagapatem, {c) the basalt
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plateau of the Bombay Ghats, (#) the gneissic plateau of the
south portion of the Pemnsular  In this last division only are
there areas of any size (Nilzins, Anaimalis, Pulms) above the
mfluence of malana

Ranfall —The total annual rainfall of India has a ver
defimte distrsbution The most striking features are—

(2) An area of deficiency m the north west, which we
may map out by following the hmit of an_annual
fall of under 20 inches

(&) Two areas of very heavy ramfall—one over Eastern
Bengal and Assam, and the other a narrow stnp
m which the rainfall 1s 75 mches or over along
the western coast

{c) An area of more moderate ranfall over Bengal and
the north east of the Deccan (50 to 75 inches),
extending over much of the United Provinces
(40 to 50 inches)

(4) A broad belt extending from north to south, in which
the rainfall 1s between 20 and 40 mches

Staple food crop —For reasons which have become very
evident 1 the course of recent researches, consideration must
be given to the man economical features of the drfferent
areas  For the present it 1s not proposed to do more than
draw attention to three types of areas, which may be called
respectively Rice, Wheat, and Millet areas  Without entering
mto the reasons for such defimtions, we may define a rce
area as one m which rice forms over 2§ per cent of the total
cropped area, a wheat area as one m which rice forms less than
25 per cent and wheat or maize forms over 25 per cent of the
total cropped area, and a millet area asone in which netther
wheat nor rice forms 23 percent of the total cropped area and
n which Bayra or Fomar 1s the staple food Roughly speakimg
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nce cultivation on any scale commences rather abruptly
ata line which, corresponding with the bt of jo tnches
total annual ramfall, starts at the Himalayas about the centre of
the United Provinces and passes 1 a semi aircular sweep across
India to Surat  There 1s a large tract, however, not included
within this hmit which owes its ongin to imgation from the
Indus (Sind)  Wheat areas are confined to the parts exclud
ed by the semt crrcular nee line referred to (Punjab, western half
of Unmted Provinces northern portion Central Provinces)
Millet areas take the place of wheat where the sou 1s poor and
of rice areas where imgation or ranfall 1s msofficient for this
latter crop

Race—Of race we need say comparatnely lttle The
most important features from our present point of view are the
fol'owing -

(a) Races mhabiting the plains of Northern India from
the Indus almost to Calcutta for the most part
hving wm compact nillages of mud bult houses

{8) The races of lower Bengal and the nce countnes
to the cast hving for the most partin small
scattered hamlets of bamboo built houses

(c) The bongmal races of Chota Nagpur, Central India,
and other parts of the Deccan

{d) The Marathas of the No th west Deccan
{¢) The Dravidan races of Southern [ndia

Naturat divisions as defined by Sir Fohr Llhct —Before
gving our final clas 1fication of arcas some mention must be
made of what m1y be called the authonsed natural divistons
of india These were drann up by Sir John Elliot w 1901 and
are as follons —(1) Baluchistan (2) Nerth West Dry Area,
compnsing the plam of the Indus ard meluding Sind, the
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(o) Bihar
Rice forms 6o per cent of
total cropped area,
1 {6) Bengal
Deltac region  Rice forms
8o per ceat or over of
total cropped area
Bengal race

Total annwal ramfall 50 to g5
uches

{ (5} Eastern Bengal

‘ Annua! flooding of large
tracts

{ Rice 8o per cent or over

l Bengalt or alhed races

8

Total aruual tamfall over 75
taches

(4 a)* Assam Brahmaputra valley

Pecohar geograpical position {20) Gujarat
and physical features

Il —DEccany  MOSTLY QVER f,000 PERT BASALT (DECCAN TRAP)
AND GNEISSES

A ~Total annual rainfall under { (32 a}¥ Madras South East
50 inches Carpatic plaim  Tanore,
Coimbatore, et

{32 b)* Madras Hlls
Nilgins Pulms, ete
der ro00 feet
Eastern Plaie under 7 ] {34 s)* Madras Coast North

t Portion of the arex south
! of the Godavery
L

i DU

Godavery, hustna  and
Nellore districts

{25) Orssa,
Contams much flat land
{Valley of P]
Richnids

£ wejeoro

Ruver Valley Plats for the
oo ¢ part under 1,000 feet

* 1p the & areas fusthes
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* Central Indian Plateay {

# East Satpuras (Plateau) {

-

* Deccan (Plateau)

~

)

South India 4

s

B «~Total annual yainfall 5o to
75 ches

Chota Nagpur Platezu

Jeypore Hill Tract

Ruver valley pluns for mo ¢ part
uader 1,000 feat,

Ce=Total annual rmnfall over
75 mches

1V —Burnma

{19) Rajputana East
{z1) Central India West
{»3) Central Inda East

(24] Central Proviaces West
Wheat area
(~8) Hyderabad North  (Native
State, contains epver portion
of Godavery valley)

{29) Hyderabad South Natve

State
(27) Bombay Deccan
Recewves more ramm than
rest of the platean
(33) Madras Decean
Cuddapah, hurnoo! cte

(30} Mjysore (hative State}

{8) Chata Nagpur
Atonginal races Rice area.

(34Y) Madras Coast North
Arcanow bemng investigated
with reference to study
of endemic malara,

{23) Central Provinces Eag»
Contamns valleys of Godz
very and Mabanad;

(25) hoakan
Bomhay Presidenc:
(31} Malabar
“adras Prendency
(S.RC)

® Dazes are those of Sk Jobw E Lot s Natera) Divta ooy of Isda,
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THE EFFECT OF ENDEMIC MALARIA UPON THE
BIRTH AND DEATH RATE

BY

W H KENRICK,
Special Malaria Oficer, Central Provinces

In both 1ts endemic and epdemic forms malana has a very
marhed effect upon the birth rate

In the case of eprdemic malana, a great reduction oceurs
n the total number of births i the year folloging the epidemic
This reduction begms m the month of March or Aprl, 1¢
mne months after the commencement of the fever season,
and 15 greatest in June or July, the mnth month after the
epidemic 1s at its height  Corresponding with the subsidence
of the epidemuc, the bith rate gradually recovers and may
even exceed the normal  These features are well shown by
the figures given belonw which represent the births 1 two
areas i the Punjab and in the Damoh Distnct of the Central
Provinces for the year 1gog folloning the severe epdemic
conditions of 1908  For the distict of Damoh, which 15 a
portton of the Central Provinces subject to epidemic malaria,
are gnen also the births during the five normal or but shghtly
affected years 1904 1908, those for 1903 following moderate
epidemic conditions, and those for 1901 following the {amine

year 1920 —
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Ametsar | Delhf Damh,
1309 1303 1903 {15041,08 | gy er
January ~ - 330 130 Tra 1550 11350 30
February - w! 300 13 S0 | 1 o o0 s00
Mz ch 300 | 40 80 | 1703 | o0 )
Aprl " w] 75| n2e wo | 13 ' %
My - reon 100 7o 1400 Y100 L
1 " 100 400 500 t30 1000 sto
Jely - 15000 B 850 1350 900 [i33
At - - 3,500 t6oa 7 1o 90 50
€ pember - ito 2300 90 1€ 1100 950
Oc.obec a1 | 3% | 13 1o} 130 e
Poverber . too | i | a2 130 | 1t | s
Decer bee 40| gm0 | vse | ey 1ol tae
'

Note ~F ¢ panatonofthet msendemcandepd memal 2anlthe mea av f the
weid  healthy  hyper ndemic et ¥ Jememora d mby th Central Comm 1ee given

Pattowu | p golt Ahealhy ea sthe d foals who % theyjleen raoam ng
chMrawnotab ve 0p ¢ t Amod atly dmcsess ne awhchth rael bet e
toa d7 porect ahghly ndemica 33 mwhichtiera  Letwaenz aod 5o percent

and abype -esdemic ares ay one @ which the rate bs ever S0 pee oant,

Lademic malaria, on the other hand may have, as will be
shown noeffect upon the yearly rate, the birth rate for the year
n lughly endemic arcas in the Central Prosinces being as high
as that 1 healthy areas It has a marhed effect, however, on
the monthly distnbution rate

To show the absence of effect upon the total buth rate, |
gue the the brth rates of two groups of sillages in nhich the
amount of malara was determined by actual measurement
The first group which Tshall call * bealthy willages  com
prses 34 willrges m the plams of Balaghat distnet, having a
combired population of 19054 and a spleen tate, 1s shown
Lelow, of 4 per cent
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Spleen rate of 34 “healthy  villages (Lalburra and nergh
bourhood)—

No of ehuldrea | Class Ispleen | €1 gall Cla 111
am toumbilicss |[Hand peadth Trots thice panly | Gy
737 3 3 6 ‘ 8 &

Total percentage with enlarged spleen, 4 per cent

The second group, which 1 shall call * Hyper endemic”
villages, consists of 33 villages having a combined population
of 10,825 and an average spleen rate as shown below of 8o
per cent

Spleen rate of 33 " Hyper endemic * villages (Chichgarh,
Pallandur, Brjagarh, etc )—

Mo of chidren { ClassTgpleen | {IgsTt | Cassll | CaslV | gusy
tee | Soleentwo | Spiee
examined | toumbiicts pangiiaaeh othree fog 5| Palpable | NTEAY
810 8 13 ’ K} a7 15

Total percentage with enlarged spleen, 8o per cent

The following table contrasting the birth rate of these two
groups for a pertod of three years shows that endemic malama,
even 1n a hyper endemic tract, has not had any effect upon the
total birth rate per mille of population living —

Splen |B thrate}B thrates Purthrate,
Tte 1908 1909 910

g4 Healthy willages populat on 18084 - % 43 9 43
8% “ 4 "

53 Hyperendem cvillages pepulat on 10823
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HMonthly distribution rate —Though endemic malara does
rat influence (so far as ohservations have gone) the total bith
rate, it has a marked effect upon the monthly distnbution of
births  If the monthly birth curve of a healthy area for a
series of normal years 1s drawnn, 1t 1§ seen that the births are
fewest 1n number during the early months of the year and
greatest dunng the autumn months, the cunve reaching us
maxumum m October or November  Thus feature of the cune
15 p actically constant, provided abnormal years, such as those
charactensed by epidemics scareity, ete , are excluded It 1s
well shown 1n the senes given below which gves the biths i
certain non malanous parts of the Central Provinces —

Average birtks for the seven yearly period 1963 1909 1n certain gon
malanous thanas of the Central Provirces

Azgen Mada Caaghat, § Lakbel,
Jaseary - - 170 S0 o 110
February - € 70 Fr 3
Mach - - - » 7350 3 73
Ap | 30 oo ‘o s
1y - a % e o
Jure - - - 10 152 0 ta
Jaly - - - 710 wo 50 te
Azguat - - - 28 voy so “»
Septembder - - - 1 000 1o L 13 or
Octaber - - - [ 1350 e 3
Norember - - 110 L As 50
Deceabe - - 90 50 e 230

The probable reason for this distribution 1s that the carly
pat of the year, bang the most heabhy and at the same ume
the prriod of the hanvest when the physical and mavenal con
ditson of the people 1s at 1ts best, 13 the period most favourable
for conception
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In a malarious locality on the contra=y the early months of
the year are those m which the results of fever are most
evident In every hyper endemic area visited the people were
unanimous n saying that the worst time for fever 1s the
cold weather, 72z from December to March And here, just
as happens n epidemic malana, a pertod of mcreased fever
prevalence seems to be a period of comparatne sterility, forthe
nse n the buth curve, which should normally occur m tne
autumn, 1s postponed for three or four months and takes place
nstead durmg March, Apnl or May In malanous areas,
then, the period after the end of the fever season, 222 June
and July, 1» the most favourable for conception

Tl e character of the birth curve 1n malarious areas s well
shown 1n the folloming table, which gives the aserage monthly
births for a number of hy per endemic areas —

Average births for the seven yearly period 1903 1gog 1 certamn
hyper endemic thanas of the Central Provioces

Rupsar | Bia | Bafhar [Chichpad
Janve y - - 28 130 400 310
Feb ay - - 20 400 4.0 210
Maxch 250 450 460 250
Apt 400 60 6o Mo
May P 750 € seo
June - .- 3to 640 too 50
'y " 2% 630 50 210
Avgust - a0 6o s 290
September - 310 530 550 0
QOctobe - - a7 Ss10 sto 10
Novemb r “ 3% ‘0 450 1o
December - - 25 360 410 d0

The lower the degree of endemicity of any place the
more closely does the bith cure approumate to that of

# healthy " areas fr
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Lffect of endennic n alarie on He death ra'e —~In byper
erdemic as contrasted mith healthy arcns, there is an increase
1 the total death rate  Tt1s al o noticeable that m hypur
endemic villages there 1s a proportionately greater mortality
among fants and children 2 to 3 years old

During toe course of my mvestigations (cold weather), T
saw many children sufiering { om fever, and on more than ore
occasion | saw a fatal ter 1on to an pl d attach
of malania 1 a child

The history of such a case 1 as follons  An apparently
reafthy clnld has an attach of fever lasting seven or eyght
days in November ot December  The child 15 then quite well
for tno or three veehs until another bout of fever supenvenes
followed by another apyrexal period  The relapses now
occur at mose frequent tenvals and with greater seventy
As quinine 15 practically unknown te these people unless the
child acquires a certan degree of immumits  death occurs,
very often with cereb al compliations  In ore such case
which came to ry notice a well nounshed child had been
unconscious for four days with ligh temperature and convul
sions  There was no enlirgement of the spleen but blood
films taken half an hour before death showed an average of
12 quartan parasites (large and small) per microscopic ficld
whilst crescents vere on an average 3 per 100 fields

Deaths of children n malarious arcas constitute from 53
to 65 per cent of the total mortality which 1s very reacly
doube the perceniage found m non malanous localties  In
the village retums practically erery death 1s asenbed to fever
F om personal enquiry into the causes of 300 deaths 1n hy pe-
endumic cent ts | find that i nearly half the deaths the cause
of death s correctly returned for while in the case of adults

this diagnosts of fever is mostly wrong, in the case of children
1t 15 most often nght
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1f malana causes death 10 an adult, 1t 1s genenally mdectly
A frequent cause of death among adults in hyper endemic areas
15 curhosts of the hiver with oedema  Another common cause
1s some lung complication supervening upon an attack of
malanal fever

With children 1t 15 the intensity of the parasiic invasion
that lalls, and most of the deaths are correctly ascnbed to
"lever 7

The extent to which a high degree of endemnc malara
affects the death rate can be gathered from the following
figures which contrast the death rate 1 the 34 healthy villages
previously mentioned with that mn the 33 hyper endemic wil
lages —

1008 13909 | 1910

s4bealthy willages  Pop 18 064 " Spleentate 4 pereent kY 2 i
33 hyper-endem ¢ villages Pop 108 5 80 38 E] “
3hghly endemic v llag « Pop 502 s 9] 28 ©

In the last entry in the table 1s given the death rate per
mille per annum of three highly endemic villages having 2
combined population of 5,022 and 2 spleer rate of 36 per cent
In none of these villages was there plague or cholera dunng
the years given

Trom the facts stated, it is reasonable to assume that
malarsa 1 hyoer endemic form causes i the Central Provinces
an merea e of from 10 to 15 per mille in the death rate

Curses giving the monthly deaths 1 malanous localities
show that the smallest number of deaths takes place as a rule
w July, whilst the largest number occurs at the end of the
rawms and dunng the cold weather
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Lfect of endemie waloria on ke watural mcrease of
populatier ~\Vhile the total population of the Central Prov
inces has mereased considesably  dusing the last decade, 1t 15
mamnly 1 the pon malatious locthties that this ircrease has
accurred  On the v hole the by per endemic sillages show a
very slight werease while very many shew a dectease
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INFECTION AMONG TROOPS AND NATIVE
CHILDREN AT DELH]
BY
J R ADIE,
Special Malaysa Oficer, Punjab

The following notes throw some Light on the amount of
malana among troops, especially the evtent to which latent
and concealed malaria may prevail By a case of concealed
malania 1s meant one in which a soldier, though 1ll, does not
report sich, either on account of some pecumary loss he may
suffer or from a high sense of duty

The figures relate to British troops Inving 1 the Fort at
Delhy and native children living either within the Fort orin
the immediate neighbourhood (Daryagan)) Delln Fort 15
notoriously unhealthy and both the Bntish troops withmn the
Fort and the Natwve infantry at Daryagan) are heavily infect
ed each year with malaria  The fever season in this part of
India bemg at its height in October and November, the figures
for British troops probably represent the highest degree of
wfection for the year 1910, those for the children tahen at
the end of September represent the condition of affairs at or
near the commencement of the fever season

British trosps —In order to get as complete matenal as
possible for my estimation, I took advantage of a qunine
parade which was being held at the Station Hospital by Major
Brown and Captam Brosn, R AM C, to both of whom my
thanhs are due  On t1th November 1910, 1n the morming, all
men not m hospital or actually engaged in duties bemg
paraded, I took a film from each  In all 160 films were tahen
and of them 1o were accidentally spoilt  The remainng 150
were very carefully examined by me and the parasites recorded
by a convement method for indicating approximately the

numencal prevalence
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Examunmg m most cases oo felds, 38 of the 150 or
25 3 per cent shoned parasites  Gusen in extended form the
results were as follons the numenator bemg the number of

fields d snd the d the p found -
s s e o m PR .. 9 e
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Of the 33 ufections 33 were therefore mahgnant tertian
and 24 of these sere crescent beanng cases  Oaly § were
bemgn terian - Considening only those cases m which pametes
were actuslly found i 100 fields nearly a quarter of the men
actually carnyimg on ther duties were gamete carners  a
more complete exammation had been made 1t 1s almost certain
that a larger proportion of wfected men and crescenz carriers
would hase been shosn

As a demonstration of the cxtent to which madequate
samples may afleet malara determinations { may note that —

Inthe 1t proup of 30 Flms e130 ol these were §4 txtns or to pae et

oo . » w M. w3,
wndd o 4w » » [ L B 5
»owdth o e - - 6 . eria .
now R P - v 7 . w3 .
Inthe whely communty {152 Tima) there were 33 orag  u

Anopheles at the time were abundant  esprenally £ possr
M eaherfaces My barbsrostris and My sigerrommes A Suly
garosus € pulcherrima Ae xoplense and N ra-ihpeto ¢
were present, but net abundant,

Aatr-z eFildren —On the 2Gth September, 53 Glmy from
b chifdren of followers Jivng o the Fort nsell were taken
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The percentage showing fection 1n the exammnation of 100
fields was 43 4 Given i exfenso, the finds were as follows —

o y L E 5 ' s
Gam ' MR BiGm ! ¢ s 'WBI ! T3 5RT ! 5@
SEET ) PR S S ] L]

B¢ YobTp g&Gm ! 7487 PIBT P5uT 0 o5~ ¢+ TEF 4 T s
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THT 1 P TTYTTFBT VEIGa v 1!

1t will be noted that 1n this case there were 12 bemgn
terban infections to 10 malgnant tertian infections and one
case in which both types of parasite were present

On 12th January 1911, eighteen children of the same com
munity were examined , six, or 33 per cent , showed parasttes

At Daryagan; (adjoning the Tort to the south) 24
children of the 33rd Punjabi sepoys were exammned  Para
sites were found in 19 or 37 5 per cent  Givenn detail the results
nere as  follons ~—— , -3 5 3

100
o7 P Btow 2 e1 7 BL !

» 1
sr g BT 34 ? BTG 5

It 1s necessary perhaps to say that both the Bntish troops
and the chidren of the followers were under prophslactic
quinine treatment—the former by means of qumoe parades,
the latter through the agency of 2 Sub Assistant Surgeon
To what extent the 45 grans weehly were actually consumed
by the mndmidual soldier or how far the apparent faflure of
quinine to prevent the occusrence of parasites m the blood
represents real mefficacy of the drug, ! am not prepared m
the absence of mnvestigation to say
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MALARIA IN THE JFYPORE HILI TRACT AND
ADJDINNG COAST LAND

BY

L L PERRY
On Specral Duty

Ohsen thons were commenced 10 January on the coast at
Vizagapuam  In the mam part of Vizagapitam town the
spleen rate was found to bu only o per cent A focus of
seste malwa honever was fourd oa the far side of the Viza
gapitim Hasbour  The near stlc of the harbour was alo
affueted thoughin a lesser degree the eviden e of the prvalence
of malana disyppearmg sery rapidh s the mun prctof the rona
was pproach 4 Anophcles nore faund breeding abunduuly
througnont the resduntial portions of Waltar (Luro, i
quatter af Vizi_apuam) m th  aljaver pins of Vi1
patam and 10 the surrounding \dlages

At fimhptam 16 mudes further alon, th coast the splesn
rate wis e {1 o chidren bun, exinmud withoat any ca e
of enlurgument of the sple n bring tacona ered  The ¢ was
a great dend of water about and anoph Us wire found b end
g freely

The foll wing specss of anophrles wers taken wn th Coast
Tract w3 culresfreees A fultesresus N weow, e
Am rosss, e stepher v My miguremnus

In [ ebrutry work was commenced on th* Jevpo ¢ Plates
{3 ouo feet) where malan s veported to bu sery severe The
spleen rate was foind to le 75 pur cent  Blood sprerneas
were obtwned from 15 sl es 1) of shichnere at ana node
of 3000 fert And 2 1t aluude of 2000 feet above <o
lnel  The total number examned was 351 Of these only
4 nere taben fom posons me 15 yars of age  Tie
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majonity were from the children of aboriginal raves (Parasas,
Gadabas, and Doms), who so far as 1s known have occupred
these regions from very remote times  The time nithin which
the films were collected was from rith February to soth
Apnl  Of the gs1 specimens 217 showed malana parasites
grung an endemic index of 61 per cent  Of the total number
examined 29 per cent had rings (dingnosts not certaim but mamly
quartan), 16 per cent undoubted quartan, 13 undoubted benign
tertian, and 3 per cent crescents In 14 cases bentgn tertran and
quartan were found, in three cases benign tertian and crescents,
1n three cases crescents and quartan, and in one case crescents,
benign tertian and quartan

Every specimen was searched for ten minutes, the results
m regard to the numencal value of the infections beng as
shewn n the table —

Number of parls!!es s en inten 105 | Stor5[16tog0( Orer 30
i
Number of cases 2 25

In order of frequency, the types of parasite present were, as
already mentioned, quartan, beniga tertian and malignant tertian
Quartan 15 also the most active fever, at any rate dunng the
spring months when these exammations were carned out
The latter pomt 1s evidenced by the fact that whea a quartan
infection 15 found, the parasites are present 1 considerable
numbers and sexual forms are frequent It 1s also evidenced
by the fact that at this season of the year prmary nfections
among new comers are usually quartan

Whereser search has been made abundant breeding places
of anopheles have been found, and 1n all the willages visited
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adult anopheles have besn collrcted  So far, the following
species have been found o this tevet — 1 ealivtfacies At
Iutom P geyporsensys N fulisnosus N Heobalds A maculs
falprs, Ny rossy, all these hase been present from the begin
nmng of observations with the exception of Nyswmyromyia
rosss whichat fisst could not be found but has since ap
reared and beeome abundantly provalent

In March and ngan s May 2 senes of dsssections of
aropheles, manly 4/ enticrfactes were made  Onbothoccas
sions at least a hunlnd plands were examined  but with ne
puneresulte  On both occasions the wenther nas very dny,
and on the latter eccasion the mavimum day temperatare was
98°0 n the shade

Most ample assistance has been sendered to the work of
mvestigagion by the Special Assistant Aget and the efficers
i the Jey pore Ageney
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THE RELATION OF THE ENDEMIC INDEXN TO
THE SPLENIC INDEX IN EPIDFMIC AREAS
OF THE PUNJAB

BY

E L PERRY,
On special duty

On page 44 of PALUDISM No I for July 191015 a table
detathing the endemic and splenic mdices of some villages
near the Chenab River 1 the Gujrat Distnict  The figures
were ascertained shortly after the great epidemic of the
autumn of 1go3  In Apnl 1gto these willages were agamn
wisited and blood specimens obtaned from 78 children  For
these 78 children the splemic and endemic 1ndices were respec
tnelv 59 per cent and 27 per cent  On referring to the above
mentioned table 1t 1s evident that since June 1909 the endemic
ndex has decreased 1n greater degree than the splenic mdex
Moreover 1 the films from infected children the parasites were
far less numerous than at the previous exammation

The relation of crescents to other parasites at the tno
penods 1s most important  In December 1908 at the dechne
of the eptdemic, when the endemtc index nas 75 per cent cres
cents were present in 25 per cent of the total nuber of children
examined At this time benign tertan sporonts were far more
frequently met with than crescents In June rgog at the dryest
and least malarious part of the year the endemic dex for the
same community was 71 per cert and crescents were presentin
17 per cent of the total number of children evammed In
Apnl 1910 the figures were respectively 27 per cent and 6 per
cent  On this occasion out of the 78 bloods exammed only
two were found to contain bemgn tertian speronts and 10
bemgn tertian  schizonts were seen  In the community there~
fore as in the ndividual the mabgnant tertian parasite dies
harder than the bemgn tertian
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A HANDY METHOD OF COLLECTING ADULT
ANOPHELES

By

J R ADIE,
N Specsal Malarsa Officer, Punjab

(Wuth plate)

The usual method of collecting adult anopheles for dis
section 15 to transfer them one by one as they are caught in
test tubes to a large bottle or jar the mouth of which 13 exther
plugged with wool or1s covered with 2 paper cap i which
a hole has been cut  Much time 1s occupied 1n this procedure
n making the mosquitoes fly from the tube into the bottle and,
unless one 15 very careful pieces of wool ace apt to fall nto
the jar, the paper cap to become torn, and soon  The follow
ing method has many adsantages andas free from the abose
mentioned defects —

Outfit —The following only are required —

f—A lamp glass prepared as shown in the diagram
Overone end 1s stretched tight and tied 1 posi
tion a piece of rubber sheetn which a sht just
large enough to 1dmt the end of the tube you
are gome to use for eatching the mosquitoes has
been cut A short length of old bicycle tyre
serves admurably for this purpose  (Iig A)

11—A test tube 1n the bottom of which three or four
holes have been dnlled with the aid of a wnting
diamond, of a test tube the bottom of which has
been remor ed, or a suitable Jength of glass tubing
over the end of which a picce of mushn has been
ted (Fig BB)
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THE RELATION OF THE E\DEMIC INDEA TO
THE SPLENIC INDEX IN EPIDFMIC AREAS
OF THE FUNJAB

BY

E L PERRY,
On specral duty

On page 44 of PALUDISM Ne I for July 191015 a table
detailing the endemic and splentc ndices of some villages
near the Chenab River i the Guprat District T he figures
were ascertamed shortly afte the great epidemic of the
autumn of 1903 In Apnl 1910 these villages were again
visited and blood specimens obtamned from 78 children  For
these 78 children the splenic and endemic indices were respec
tively 59 per cent and 27 per cent  On referring to the above
mentioned table 1t 1sevident that since lune 1959 the endemic
mndex has decreased n greater degres than the splemic mdex
Moreover, mn the films from fected children the parasttes were
far less numerous than at the preyious examination

The relation of crescents to other parasites at the two
peniods 1s most important  In December 1908 at the decline
of the eprdemie, when the endem:c index nas 75 per cent , €res
cents were presentin 2§ per cent of the total number of chuldren
exammed At this time bengn tertain sporonts were far more
frequently met with than crescents In June 1909 at the dryest
and least malarious part of the year the endemuc index for the
same community was 71 per cert and crescents Were presentin
17 per cent of the total number of chidren evammed In
Apnl 1g10 the figures were respectively 27 per cent and 6 per
cent  On this occasion out of the 78 bloods examined only
two were found to contan bemgn terhan speronts and o
benign terian schizonts were seen  In the community there-
fore as in tne indivdval the malignant tertian Pparasite dies
harder than the bemgn tertian
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A HANDY METHOD OF COLLECTING ADULT
ANOPHELES

BY

J R ADIE,
Specral Malaria Officer, Punpab

{With plate )

The usual method of collecting adult anopheles for dis
section 1s to transfer them one by one as they are caught in
test tubes to a large bottle or jar the mouth of which s either
plagged with wool or1s covered with a paper cap n which
a hole has been cut  Much time 15 occupied 1n this procedure
1 mahing the mosquitoes fly from the tube ito the bottle and,
unless one 1s very careful pieces of wool are apt to fall nto
the jar, the paper cap to become torn and soon  The follow
ng method has many advantages and 1s free from the above
mentioned defects ~—

Outfit —The following ouly are required -

1—A lamp glass prepared as shown in the diagram
Over one end 1s stretched tight and tied 1 pos
tion a piece of rubber sheet in which 2 slit just
large enough to admt the end of the tube you
are gotng to use for catching the mosquitoes has
been cut A short length of old bicycle tyre
serves admirably for this purpose  (Fig A)

H —A test tube in the bottom of which three or four
holes have been dnlled with the aid of a wnting
diamond, or a test tube the bottom of which has
been removed or a suitable length of glass tubing
over the end of which a piece of mushn has been
ted (Fig BB)
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A SYSTEM OF MOUNTING, EXNAMINING, AND
PRESERVING MOSQUITOES

Central Aalaria Burean

{With plate )

In dealing with different hinds of matenal at the Bureau
some extension of the method of * mounting mosquitoes " as
ordmanly understood has been found necessary The basis
of the mounting system 1s the use of a fine pin from which
the head has been removed by ar odlsgue cut with a sharp
par of seissors  The object of making the cut obliquely is
that by this means the pm 1s made sharp enough at the head
endto penetrate cork etc readily A pin truncated by a
transverse cut can be pushed into cork but not readily and it
easily falls out, a pin with an obliquely cut end engages the
cork w1 h ease and certamty

The full system at present adopted 1s as follows —

T —Moun’tng quiboes as dried sp —(a) 1fa
well arranged specimen 1s desired, the method of prelimmary
mounting on a card 1s still employed, as this enables the legs
and abdomen to be kept 1n good positton  The arrangement,
however m this case 1s not necessanily final and, there bemng
no head to the pm the specimen can at any time be with
drawn, pw and all from the card the presence of which of
course entirely precludes any evammation of the ventral
surface of the mosquite  When employing this method
the usual procedure 15 adopted (z:de Instructions fo Col
lectors), but the precaution 1s taben to drne the pomt of
the pin about the eighth of an inch through the back of the
dorsum by pressing agamst a smeoth corh surface It has
generally been taught that a card ¢srele should be used, but a
Sguare 1s much more readily cut, and so far as 15 known there
15 110 particular advantage 1 a aircle
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(5) The above, which 1s the method of mounting ordina
nly taught, 1s used oaly because 1t makes good museum spe
cmens  Ordimanly 1t 15 sufficent merely to mpale the
mosquito witha fine headless pin without any cardboard at all
(Vide Fig B) Inthis case after the mosquito has been
transfixed and the pont of the pm made to project a litle
beyond the back of the thorax, the thicker end of the pmis
drven nto a small strip of cork (Fig E ) or a block of pith
(Fig D) or stuck, along with similarly mounted mosquitoes,
on a piece of cork sheetng  (Fig G)

Il ~E. tron of dried sp —If a
has been mounted on a card, it 15, as a rule, left in this condi
tion until 1t becomes necessary to exammet It 1s thenre
moved from the card and treated in the same way as spect
mens mounted simply on a2 pn For examination of a mos
quito under the microscope one may use a sheet of cork
moved over the stage of the micrascope by the fingers, or
more conventently a small strip of cork about the size of 2
shde which 15 placed between the arms of the mechanical stage
and moved about as though 1t were a shde, or sull betrer per
haps an oblong strip of corh 2” by 1” placed upon a glass shde
which 1s then mampulated by means of the mechamcal stage
In all these cases, however, it 15 difficult to arrange the mos
quito swtably for exammnation from certam pornts of vien One
of the most convenient of all methods of examnation 1s to use
a stout cork (the corh of 2 3° by 17 specimen tube) which 18
placed upon a shde and pulated with the t 1
stage For exammnation of the dorsal or ventral surface the
upper surface of the cork 1s used, for lateral and certan other
views the pin of the mosquito 1s stuck at vanous angles mnto
the sides of the cartk  (Fig C)

V7789 -/ ting after fr0m —It 15 obvious thata

D after e 15 easily ted esther smgly
on a pith block (Fig D) or on a corh stup (Fig E ) oralong
with ather specimens n store tubes  (Fig F)

;
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IV —Preservation of mounted specsmens—

(a) Permanent preservation of a single spe imen —Enther
on 1ts ongmal card or on a pith bloch the large pim of the spe
cimen 1s driven mto the iner side of the cork of a specimen
tube 3" by 1”7 Before domng so however, a wedge shaped
prece 1s cut out of the cork as shewn (Fig F) The name or
catalogue number 15 then wntten on the outside of the cork
and the tube 1s placed over calcium chlonde in a dessicator
for three or four days In practice a jar 1s used capable of
holding say a couple of dozen tubes and specimens are
allowed to accumulate n this until it 1s full ~ After the most
tecently added tubes have remaied for the required time in
the dessicator all are removed and at once sealed with paraffin,
the hole 1 the corh bemg first hghtly plugged with a httle
pledget of wool to enable the paraffin to close the opeming
Each tube 1s then rolled tna small square of waol which s
tied on with a short length of tape lhe number on the corl
can alwiys be seen without removing the tube from the
wool and the specimens can be handled with the greatest
freedom without any danger whatever of jars or hooc!s which
are a ferile source of damage when storeboxes or unprotected
tubes are used

(8) Permenent preservation of numbers of mosquiloes —
Whenit1s not desired to gne a whole tube to a single specimen
2 tube 15 prepared as shownn Tig T A strip of thick cork
sheet 15 cut 24" by 3 or shightly less A wedge shaped prece
15 cut out of this near one end and by means of 1 stout pin
the strip 1s fixed to the wner surface of the cork of the spect
men tube (from which a wedge has been cut as before) near
a portion of its circumference (Fig F)  As many specimens
as conventent are now pinned on to the strip by sticking the
sharpened head end of the pmsinto the corh stip  The outer
surface of the corh of the tube bemng labelled and the tube
Placed in the desstcator for a period, thisis finally sealed and
¥rapped m wool
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Treated in this manner mosquitoes are for all practical
purposes permanent preparations  When the tube 15 opened to
allow of the specimen bewng examined miccoscoprcally and the
mosquito 15 bemg replaced the plug of paraffin and wool 1s
removed and the specimen left for a period 1n the dessicator
jar . This, 1f done as a routine, 1s no trouble, since a jar 1s
always kept at hand tn which tubes can be placed until one
has letsure to reseal them

V ~—Despatch of specimens —The preceding methc:i of
mounting 1s very conventent for the despatch of specimens  If
two or three mosquitoes only are being sent they can be stuch
directly into the cork of a specimen tube or twenty or so can
be put up on a corh strip m a tube on the “ telegraph pole”
system (Fig F) Dealing with larger numbers 1t 1s con
vement to use a cardboard box 1nto the hd of whicha piece
of cork sheet has been fitted On closing the box the cork

‘will be held firmly in position so that no further fixation ts
requred  (Fig G)

It1s very easy to mount mosquitoes 1n this way withoat
any trouble about card discs, etc, and a hundred may easily
be put up at a sutmg A hundred mosquitoes can be pached
s0 put up, 1n a single quarter plate photographic slide box o
m five or six tubes

VI —Manspulation of dried ted s —Many
specimens are received at the Bureau loosely packed 1n wool
When 1t 1s desired to examine such i detail or to preserve
them they are placed for an hour m a moist chamber ~Alter
this they can be transfixed with a fine headless pn and of
course at once examined or mounted 1n any way desired

V17 —Permanent potash preparasions —Whenever poss:
ble, i addition to dried specimens of a species, balsam mount-
ed potash specimens are prepared * It 1s often good plan

#These and some further pornts of technique will be given 1o fulmre auwbers of
Pavvoisu
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only to do 1 the ficdd the necessary boling 1n 10 per cent
potash and  ubsequent washing and to preserye the specimens
n 70 per cent 2lcohal for future mounting

Vi1} —=Larpal and nymphal stages —The larval and nym
phal sking of adults which are actually preserved and catalogued
m the collection are alone emploved for descuiptine work
Fortunately 1t 1s found that such skins male even better pre
patations than the actual larva or nymph
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NOTES ON MOSQUITOES

1 —A rethod of keeprng adult anopheles aliye without Jeed
ng them on blood —Lieutenant Colonel ¢ R Adwe, IM S —
Under ordinary circumstances all anopheles caught and kept
in tubes or bottles die m at most two or three days if not fed
on blood By a very simple procedure [ have been able to
keep anopheles adults ahve without feeding them on blood
for as long as three weeks

In an ordinary jar or lamp glass contaming anopheles are
placed (a) a dried date wrapped m 2 swmall piece of muslm,
(8) a small fragment of wet sponge, {¢) a tmig of some green
weed the end of which 1s stucl imto a hole n the sponge  In
a jar so prepared anopheles live for a long time

[f examples are required for dissection a clean jar 1s placed
upside down over the mouth the mushn 1s removed, the
lower jar covered with a cloth to render it comparatively dark
and a few taps made with the lower jar on the table The
anopheles will fly upwards nto the fresh jar

7~} Uistons in the Punjab —Perry, Adwe, Smith, C M
Bureau

For many jears it was not supposed that 4f lisfon:
occurred so far to the west as the Punjab It was not found
at Mian Mur by the Royal Socety’s Commussion nor 1s it
mentioned by Adte in his st of species taken at Ferozepore ®
In 1910 Perry among numbers of A culicsfactes canght at
Kuthala near Gujrat found specimens which resembled Zsfons
m their wing markings, and some of these seen by James were
thought definitely to be 47 Jistons  One or two more spect
mens were tahen at the foot of the hills near Kalka 4f
listons has also been recewved on several occasions among
anopheles sent by Major Smith, R AM C, from Rawal Pind:

® Adie (1go5) refers to specimens in his collection {4f Asushlirhsten) taken
n Kashmr
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At Amntsar during 1909 10 this species was not encoun
tered, though many hundreds of anopheles nere examined It
was very surprising therefore i the spring {early part of
Apnl) of 1911 to find 1t 1 large numbers on the outshirts
of Amntsar Altogether more than two hundred specimens
were taken at various times durning April 1n a particular neigh
bourhood and stray specimens nere found in other parts of
Amntsar  That this appearance of a spec es hitherto thought
to have been absent was not the result of nts having been
confused 1 the past with Af culicsfacses 1s shown by the
exammation of a large batch of anopheles caught at various
times at Amntsar and preserved at the Bureau  Also the
spectmens were at once recogmsed as something quite new
by the collector

A companson of specimens taken 1n Calcutta with those
taken at Amutsar and at Rawal Pind: shows no differences in
markings or structure  In the Ammtsar specimens the attitude
was seen to be that of an ordiary anopheles and not that
of ¥ cultcifacies

T —P jeyporiensis (Fames) —Perry C M Burean

A large number of this species from the Jeypore Hills
has been sent by Major Perry I M S, to the Bureau So
far practically ro specimens have been avatlable for study
since the species was first takenm the Jey pore Hills, and there
was a good deal of uncertamty in respect to details of scale
structure, etc  The specimens now sent shev it to be a
very distinct Pyrefophorus and the scales on the thorax
though narrower than those on the thorax of ¥ fuliginosus,
for example, are much more disunctly true scales than the
thoracic scales of A7 Jistons or A turkhud: Beng snowy
white they are also very conspicuous under the microscope
The legs are very distinctly banded at the tarsal joimts, bat
the bands though quite distinct are narrow  The mosquito
s darker than Af culiesfacies o M lisfons and the nartow
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very clear tarsal banding at once distinguishes it If &
culiefacres shows banding it lacks the distinctness of thar
of P ye3poriensis

IV —P gigas e Assam Inlls (McCombie Young) P
sumiensis Murree (Gill) —A specimen of P gigas caught
at Shillong (4,000 ft) 1n May was recened from Captain
McCombie Young, I MS It shows no bands on the palps
and 5o resembles the typical Z gigas of the Nilginis A senes
of specimens of P simlensis from Murree and another
series bred out from larva tahen at Kasault all showed well
marhed and m some cases very conspicuous bands on the

palps
V —A4 turkhuds af altstude of 6,000 feet (Gill, Acton,
Chnstophers)—

A turkhud: has generally been found breeding in shallon
pools 1n connection with niver beds (Jumna at Delhy, niver
Beas, nullahs near Nagpur, ete) In August 19 o one of us
found this species breeding freely mn pools ina small stream
below Kasault at a height of about 4,000 feet Since then
(June 1911) specimens have been bred out at Murree (7 coo
feet) and caught in bungalows at Kasauli (6,000 feet) 4
turkhuat 1s therefore to be looked upon as a species
occurning at considerable altitudes in the Punjab hills ~ The
thoracic scales in the specimens caught at Kasaul are stamlar
to those of A Zurkhud: caught at Beas There 1s no reason
therefore to believe these mosquitoes to be P nsgrifasciatus
a species tahen near Quetta at a considerable altitude (5,000
feet or more), unless P sigrifasciatus, as suggested by
James, 15 only A turkhuds *

VI —Reductwn of palpal bands n N maculatus N
maculipalp:s (Adie, Gill, Knshna Rao) ~Adie notes thatm
N maculatus caught n the Kangra Valley the two termnal
palpal bands m some cases coalesce to form a smgle broad

Captam G I Davys LM S has receatly sent a valuable collection of anepheles
& kenat Quefta It cludes many specimend of P nursct avd & few 2 wigrifar’ ats
Both these species fre qu te disti ¢t feom furéhuds and ol arly belong 1o the genos
Pyret pb ui A new descphion of thems will be given 1o the nest pumber of these
tfaosactions (S, P J)
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terminal white band  In such specimens the wing markings
are lighterin colour and marhed somey hat differently from the
pormal  Gill and Kushna Rao find similar blending of the
terminal bands 1n a certain proportion of the same species
caught 1n the Ravi near Pathankot

Adie also records NV maculipalpss as shoring the same
reduction of bands on the palps but without much change m
the wing marl ings

VIl —Larvaof Ne fowlers (Kennck) —The larva resem
bles that of & fuliginosus, but the median frontal harrs are
fnore branched  There 1s 1o branched harr on the antennae
‘The median and external frontal hairs are branched, there1s no
posteror pair of haws There arz no palmate hawson the
thorax or on the first abdominal segment The second seg
ment carnes undeveloped palmate hars  Well developed
palmate haws are present on the 51d to 7th segments The
filament 1s half the length of the stem of the leaflet and ends
abruptly at the base of the leaflet

The larvz are found 1n ricefields, in borrow pits and
tanks, as well as m lealage and overflow water from these
when near ncefields They are not found m flowing water
and prefer water with weeds and grass  The spectes 1s one
of the commonest anophelines 1 the Central Provinces at
certamn times of the year (cold weather) and 1s pre emunently
the nicefield species

VIIf —Ne willmor: a proved malaria carrier 1 valire
Sporozowes haye been found by Mrs ] R Adie n the
salvary glands of Ae wilimors caught 1n the hangra valley
A commumication 1s propused for the next number of this
publication
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REVISED AND NEW DESCRIPTIONS OF INDIAN
ANOPHELES .

{Wseh plate)

The monograph of the anopheles of India by James and
Liston forms a complete revision of the adult stages of the
Indian species  But 1 a number of the species the egg, lana
and nymph still remamn undescribed, and 1n others the descnip
tions of the immature stages require revision or more detailed
treatment  There are also a few species 1 which, oning to
want of materral, the description of the adult stage has still to
berevised, e g P -mgrifascratus, P nurser ete This il be
done 1n the present section as matenal becomes available Only
descriptions will be utilised n which the actual adult msect,
bemng preserved i the Bureav, 1s available for study at any
time  In the case of eggs both the adult laying them and the
eggs themselves will be preserved and catalogued In the case
of the larva and nymph, the skins mounted n balsam will be
kept along with thewr respective mature msects [t 15 intended
by these precautions to avoid the etror which 1s so apt to oceur
of an immature stage of one species bemg described as that
of another

I—Egg of M hstom (C M Bureau) —Four gravid
female Af lrstons (No 347 Mus Cat ) caught at Amntsar were
allowed to oviposit  All laid eggs of the following description
{No 348 Mus Cat) —

Type I —Floats do not touch nm of upper surface

Upper surface narrow, separated ko tno aress each of
which 1s surrounded by a narrow il (Vide Plate)

Lower sutface shagreened, un ornamented

Floats long, occupying more than half the lesgth of tha
cgg, about 20 crmbles
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from papillz close to the hase of the meduan, hars  There,
are tno small posterior hawrs  (Vide Plate )

The mental plate 1s bluntly comcal m shape and bears
nie rounded teeth The maxilz carry a branched har
which anses from the outside near the apex and cares at its
termination the following structures, two thick spues, a small
foliate plate, a small flat process carrymg two toin spines
The mandibles carry four large curved spines, a mass of
symilar but smaller spines, and a comb Iying below the mandi
bular teeth The mandibular teeth are blunt pornted and about
five 1n number

The hars ansing from the thorax are similar to those of
other anopheles lan e bu* are small and imperfectly developed
The abdominal Jateral hairs are also rather delicate and short
There are the usual double ocar shaped hates on the first
two segments and a single oar shaped harr on the third seg
ment  The rest of the lateral hairs are simple

Palmate hars are carrred on the 3—7 segments They
are of moderate size measuning 1 the adolt lana  12mm In
one larva m which they were counted the leaflets born by the
different segments proceeding from the grd to the jth was
11,16, 16, 1.4, 12 The hur on the 7th segment 15 often
rather small and inconspicuous

The greatest breadth of the leafiet 1s about one sitth the
total length mcluding the filament The leaflet ends m 2
senes of rather pointed teeth usually about thrée on each
side of the filament These lead up gradually to a short
ponted filament  Fror the most basally placed “jag " to the
pomt of the filament 15 about one sixth of the total length of
the leaflet

The spiracle comb cunes three large smooth processes
and about e ght smaller spmes carrung fine teeth
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The hatrs ansing from the ninth segment are rather short
and poorly developed

A feature which serves to distinguish the larva of this
species from that of all previously described ones 1s the
extreme shortness of the external frontal hairs

The nymph resembles 1n general appearance that of other
anopheles The aw trumpets are of the shape usual in ano
pheles They measure 43 mm from ongm to termnal margin
The first abdominal segment carries a pare of large fan shaped
tawrs  The haies on the succeeding segments are very smalt
and feeble Lateral spmes are present on the 4—7 segment,
but are small and 1l] developed. 1hat on the 7th segment 13,
bowever, of medium size The anal flaps measure 8mm
They ate fringed with minute hairs

The above descriptions are from cast skins of No 160
(1), (11), and (111), Mus Cat

The larvae were found abundantly m Golaghat 1n January
small muddy pools resembling the breeding places of Nm »osst
and 1n footprints of cattle At the time of the year they were
caught this species next to 2y nigerrimusand NV fultginosus
was the commenest anopheles

IV —Larva and nymph of Ne willmors (C M Bureau) —
The larvee have no distingmshing feature to the nahed eye

The head markings are generally a dark V shaped mark
with a spot 1 front of this There may be abar in front of this
again and two small spots near the eyes

The antennz have the uvsual characters There 15 na
branched lateral har  The spies covenng the body of the
3otenna are rather nell developed  The basal bair 1s branched
and about as long as the antenna
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The frontal harrs are simple  The median parr anse about
half therr length from one another and the external ones about
half as far agam external to this The esternal haurs are
somewhat shorter than the median  There are two rather well
developed postenior hairs which reach fornard as far as the
base of the median hairs

The mental plate 1s blunty comcal and carnes g—1o
rounded teeth The mandibles and maxilz do not differ
appreciably from those of € 4all: described above

The thorax and abdomen carry the usual hairs

Rudimentary palmate hurs are present on the second
segment, well developed ones on the 3—7 segments They
are of moderate size, measunng n the adnlt lana 12mm  In
one larva in which the leaflets were counted they numbered on
the different segments proceeding from the 3rd to the jth
segment 14, 13, 14, 15, 10

The leaflets at their broadest part measure shghtly more
than one sixth of thew- total length, including the filament
They termmate 1n a senies of steps about three on each side of
the filament These lead up gradually to a short pomnted fila-
ment  From the most basally situated step to the pomt of
the filament 1s about one fifth the total length of the leaflet

The sprracle comb carnes four large processes one of
which carnes fine teeth and about nine smaller spines with
fine teeth

The nymph resembles 1n general appearance that of other
anopheles The aur trumpets are of the shape usual i ano
pheles  They measure 47mm  They are fringed with short
hairs  The first abdommal segment carries a pair of large fan
shaped hairs  The succeeding three segments carry on the
dorsum respectively, zn outer simple and mnner branched hair,
two branched hars and a simple haur, two branched bairs
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‘The three penultimate segments eamry each a parr of Jon
fnner smple haiws and a par of outer branched haws In
addinon to these hairs the grd to the 7th segments carry dark
coloured stout spines which increase in size as one passes
backwards  On the last seg this spne 1s rep ed by
a dark stout branched hair  The ahal flaps measure 8mm
and are fringed with minute hairs

The larval and nymphal desenption 15 from the cast skin
of No 375 Mus Cat

The larve and nymphs of Ne wil/more are remarkable for
therr pover of remaining at the bottom of the small rocky of
stony pools in which they are found
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The frontal hairs are simple  The median parr anise about
half their length from one another and the external ones about
half as far agam ewternal to this  The esternal haws are
somewhat shorter than the median  There are twa rather well
developed postenior hais which reach fornard as far as the
base of the median hairs

The mental plate 1s blontv comecal and carmes g—to
rounded teeth The mandibles and maxillz do not differ
apprectably from those of C /all: described above

The thorax and abdomen carry the usval hairs

Rudimentary palmate hars are present on the second
segment, nell developed ones on the 3—7 segments They
are of moderate size, measuring 1n the adult larva 12mm  In
one larva in which the leaflets were counted they numbered en
the different segments proceeding from the 3rd to the jth
segment 14, 13 14, 15, 10

The leaflets at their broadest part measure shghtly more
than one sixth of ther total length, including the filament
They termmate in a senes of steps about three on each side of
the filament These lead up gradually to a short pomnted fila-
ment From the most basally situated step to the pomt of
the filament 1s about one fifth the total length of the leaflet

The spiracle comb carries four large processes one of
which carnes fine teeth and about nme smaller spines with
fine teeth

The nymph bles i general app that of other
anopheles  The air trumpets are of the shape usual 1 ano
pheles  They measure 47mm  They are fnnged with short
has  The first abdomtmnal segment carnes a parr of large fan
shaped harrs  The succeeding three segments carry on the
dorsum respectively, an onter simple and nner branched harr,
two branched haurs and a simple harr, tao branched hairs
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The three penultimate segments carry each a par of bong
inner simple haws and a pair of outer branched harrs In
addition to these hars the grd to the 7th segments carry dark
coloured stout spines which increase i size as one passes
backwards  On the last segment this spine 15 represented by
a dark stout branched hair  The ahal flaps measure 8mm
and are finged with minute hairs

The larval and nymphal descnption 15 from  the cast skin
of No 375 Mus Cat

The tatve and nymphs of A'e widlmore are remarkable for
their power of remaning at the bottom of the small rocky ot
stony pools in which they are found
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AN INVESTIGATION INTO THL PREVALENCE

OF KALA AZAR IN A PART OF
UPPER ASSAM

BY
S R CHRISTOPHERS

The name kala azar was first appled td a pecubarly
fatal fever which had been present for some tide in the Garo
Hills, & tract of comparatively fow bills lying to the south of
the Brahmaputra at the lower end of the Assam Valley
in 1882 when mvestigated by McNaught, Civil Surgeon of
Tura, the disease seems to have been unknown in other parts
of Assam But a little later what was evidently the same
disease became prevalent n the Goalpara Dustnet lymg to
the north of the Garo Hills, and 1n the course of years
successively attacked Kamrup, the adjoining district on the
north bank of the river, and Gadhat, the district lying opposite
to Kamrup on the south of the nver In eath case after
lasting a certait number of years the epidemit conditions
declined and the districts were m turn abandoned by the
disease

In 188gat the time of Ross's investigations into #a/a azar,
this disease, though it had died out, n epdemic form at
least, from Goalpara, was present in Nowgong and had spread
to Mongaldd: and Tezpur  Kala azar had therefore extended
n the course of some twelve years i successive steps about
half way up the Assam Valley Since 1889, a penod of
tuenty years, no known further extension of the distasein
eptaemic form has taken place

But quite recently Captam Monson, IMS, Cwl
Surgeon of Sibsagar, has drawn attention to the occurrence of
what he believed to be a/a asar in certam villages in Golaghat,
a sub division of Sibsagar adjoming Nowgong It mnas on
account of the importance of this announcement that the
present wivestigation was carried out
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The facts Lknown at the time of my visit were as follows =

Captain Manson, I M S, bad recorded 2 number of cases
seen by him m the villages of Ihumta, Melamara and Habic
hea, which, from their history and other climcal evidence, he
believed to be 2als asar healso shoned that a considerable
number of deaths from what appeared to be this disease had
already oceurred 1 these villages  Captam McCombie
Young IM S, who later visited the area, sumilarly records
s opmion that the cases referred to were Zala azar and was
able to make an autopsy on a patient who died whilst he was
n the neighbourhood  P1de case 1

At first cases were reported only from the Khumta
mausa which lies to the west of the sub divisson  But dunng
the course of Captain Mornsonsand Captan Young's invests
ghons some further cases were repotted from a village in the
Naharem mause which 1s sitvated i the extreme eastern
portion of the sub duision  These cases, seen by Captain
Young, were also pronounced on climcal grounds to be
undoubted £ala asar

There were thus three villages——Rhumta; Melamara, and
{labichoa—in the K humtai mausa and one sillage—Dumjooria—
in the Naharam mausa suspected to be infected with £ala azar

My own investigations were commenced at Khumtar A
camp was arranged on the outshirts of this village and a care
ful house to house evamination tnade  Altogether within
the boundanes of the village there were 103 houses which, as
is usual 1n this part of Assam, were very scattered, the
whole village stretched about two miles from north to south
and about a mile from east to west

Fifty one houses, {forming the north and south extremities
of the willage, were occupied by ex tea garden coolies m
migrants from other parts of India  Among these only three
suspected cases were found  In one of these (case 7) spleen
puncture showed no /ezshmrania parasites
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The central portion of the village conssted of 54 houses
occupted by native Assamese (ahoms)  In f9 of these houces
one or more cases, suspected to be dalz asar, were found
The spleen blood was esammed n 11 cases  In theee cases
in which the clinical diagnosis was doubtfol the result was
negative  Three cases thought to be kala asar also yielded
negative results  The remaning 5 cases showed lesshmanta
parasites It will be seen, therefore, that 1n this village among
the native Assamese 4a/z azar was very prevalent

At Melamara, a few miles from Khumtar, only tno suspect
ed cases were discovered as the result of house to house
examination  In neither of these cases did splemic puncture
show Jershmansa parasites

,

At Habichoa, a mile or two further distant, house to house
exammation yielded 6 cases which were thought to be Fals
aszar The splenic blood was exammned m five cases, all of
which showed parasites

At Dumjooria all the reported cases had been found m a
portion of the willage consisting of about a score of houses
In this small group of houses no less than six infected famulies
were found  Four cases nere exammed by spleme puncture,
all of which shoned parsites ’

Thus, 1 each of the reported centres, except perhaps
Melamara, there could be no doubt as to the emstence of
kalg azar

Distrsbutson of Lala azar n Golaghat

Though cases had been reported from only four villages,
wtwas not at all certam that infection swas hmited to these
In order to ascertam the prevalence of 4ala azar m the district
generally, a house to house examnation W1s made 1n as many
villages as possible, the spleens of the inmates being pal
pated with a view to detecting cases of the disease
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[n the villages Basagaon Sapenchoboa, and Lukhurahhnea
near the Nowgong border 259 village people were examimed
The only suspected case of alz azar was a boy n a Kayah's
shop who had a very large spleen and a lhistory of fever
Moderate enlargement of the spleen (malania) was present
77 per cent of the children of these villages taken collectively
Inthe same neighbourhood Captain Morison made a spleen
census among over 300 coolies on tea gardens  There were
anumber of very large spleens reaching to the umbilicus,
but the general spleen rate was very Ingh (84 per cent), and
Captain Morison was of opinion that none of these were cases
of kala asar

Further east at Dangaon 102 willage people were exammed
In two cases the spleen reached to the umbiicus At
Mokaligaon 67 people were exammned and no very large
spleens encountered At Kolakua, a willage of ex tea garden
coolies, one gul with a very large spleen was seen and ths
may have been a case of 4a/a azar In all these villages the
general spleen rate was high

At Saporialgaon, a small village 1n the same neighbourhood,
only 36 people were encountered mn a house to house exammna
tion, but of these four hd splecns reaching to the umbibicus
and five possessed spleens almost as large The general
spleen rate (18 children only) was 66 per cent Under the
crecumstances of our wisit 1t was not possible to perform
splenic puncture, but there seemed reason to suspect that
this village was a focus of fala azar On a garden in this
neighbourhood Captam Monson found among 87 children §
with spleens which reached to the umbilicus  Again 1t was
doubtful 1f any of these were #alg azar (Vide remarks gnen
later on certain types of very large spleen )

Stll further east beyond the rner Dunsii the infected
Rhumtat Habichoa area 1s approached At Bungaon, eight
wies from Khumtay, 130 people were ecxammed  The spleen
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rate was low, bemg only 53 percent Six adults, all long
settled ex garden cooles, showed enlarged splesns reaching to
the umbilicus In all of these there was a very long hstory
and in enly tno was there wny sign of general il health  The
most suspicious of these cases was exammed by splenic
puncture, but no parasites were found

In the neighbouthood of Golaghat town Iying to the south
of the Khumtai area 167 people were examined  In two cases
the spleen reached to the umbilicus though the general spleen
rate was low (2o per cent) A case (case IV) comng from
a village four miles outside Golaghat was thought to be kala
agar, but splemic puncture yelded only malana pa-asies
(quartan) and another case (case II) with a large spleen com
mg from another part of the district also shoned guartan para
sites,

Proceeding agam eastwards towards the heavily populated
sub division of Jorhat, a number of villages were examined At
Gujagama 323 people were examuned In three cases the
spleen reached to the umbilicus In one of these the <pleen
was punctured, but no parastes were found The general
spleen rate was low, being 19 per cent At Dumjoort mnfec
tion was found to be practically confined to the group cf
houses we had previously exammed Excluding the focus
124 people were exammed No cases w which the spleen
reached to the umbilicus were seen, but one case with a some
what smaller spleen was suspected tobe kala azsr At
Baltipura (Mussalmangaon), where, as we shall see, kala azar
1s stated to have been at one time epidemic, g6 people were
examined, but no very large spleens were found At Dergaon
181 people were exanuned, but no suspicious cases were found
At Dodara Ahom 115 peoole were evammed and one child
sias found with a spleen reaching to the umbthieus (doubtful
f kala asar) In all these villages the spleen rate was re
markably low, the percentage tahen collectively bemg 15,
whilst at Dumjeonia 1t was only 4
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These results show that £ea azar 15 not generally pre
valent, but occurs chiefly 1 the form of foci  They show also
that the distribution of #a/z ezar 15 1n no way related to that
of malaria ®

Considerable difficulty was felt m arnving at a diagnoss
in what may have been sporadic cases of #a/2 azar  Cases
of very large spleen m ex garden coolies wert also a source
of difficulty On the whele, experience gamed by splentc
puncture showed that the following types of very large spleen
might be distingmshed —

(1) Large spleens yielding Jezs/imania on puncture

(2) Large spleens i which no parasites are found even
when many splentc cells are included 1n the blood drawn from
the spleen  Nesertheless not infrequently mn these cases the
history and climical evidence very strongly suggest #ala asar
(Vide cases NI, \III, XIV and XNIIE) It 15 possible that
at certain stages of the disease parasites are greatly reduced in
numbers or that they are absent from portions of the spleen

(3) Very large spleens exactly resembling lesshmanza
spleens, hut there 15 usually a very long listory and the pattent,
though h& may be an.emic, 1s well noursshed and may even be
robust  The frequency of this condstion among the immigrant
coolie poputation from certan localities, ¢ ¢ Arrah, 1s very
rotable A very smmilar condition 1s common i the Punjab
and 1s drawn attention to by Ferguson and Day i Egypt
(V1de cases 11, V, VI, KAV )

(4) Very large spleens associated vith marled anzmm
and often with a considerable amount of cedema of the face
and ascites  To superfical exammation these cases often
simulate fale azar very closely, but an puncture they yield only

' malana parasites  (Vrde cases 11, 1V )

atso Sei ntific Memors New Series No 19 Ka'a arar, Malaria end
Elahml Cachestaby SO P James
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Hhistory of kala azar wu the focus af Khumta

The first deaths from a/a azar 0 Khumtar are stated to
have occurred mn or about 1900 At this time there evisted
a portion of the village, now quite deserted, to the north of the
present centre The village as 1t now stands consists i fact
partly of houses which once formed part of the onginal village
and partly of houses of more recent construction burltby
families who at various times had moved out of the now de
sested portion  Until quite recently (1gog} there was no
ustory of kela azar among any of the families hving m the
old standing houses  But no less than eleven out of fifteen
families 1n the newer houses show cases or have a History
of kala asar  Some famthes moved avnay from the old village
site fifteen or sisteen years ago, these have no history of
#ala azar  Others who moved anay m 1gog, 1n 1goy, and at
the final exodus i 1908 have shown infection  The ongin of
most of the mfection m the willage can therefore be traced
defimtely to the old deserted village site, and it seems pro
bable that the disease orsginated as stated some time prior to
1904

OId maps and records have enabled this portign of the
village to be reconstructed It consisted of 23 houses rather
closely aggregated The first cases are stated to have ocenrred
i 1900 m 2 family hwing ma house (No 587) situated in
the centre of the group By 1908 the disease bad shown itself
i exght more families hving 1n the area  Four famlies who
had been free from the disease 1 the arca have also since
developed #ala azar 1 thew new homes  Tlis small group of
houses formed then a ventable focas resembling that described
at Dumjooria

The first cases of fala azar m Khumtar not traceable to
this focus m the old village occumed 1 house g57 where three
deaths took place dunng the years 1gog igte. Up to
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date one other death has occurred s fhe house next to
this and five out of seven houses forming a small group
around it show certam suspected cases of the disease  This
then forms another focus quite recently started

As regards the onigin of the first cases i Khumtay, the
villagers state that on at least two occasions 1z twelve and
five years ago respectively, people fleemg from Nowgong
settled i the village and to these the presence of the disease
18 ascribed

At Habichoa the first case among the willagers 1s stated
to have been 1n 2 youth called Nagiram  About twoand a
half years ago Nagiwam died after abont six months iliness
with large spleen and constant fever Debt another member
took 1ll of the same discase and died about six months ago
after four months 1illness  Bhadar wife of Debi then got sich
and died 1 December 1goa after suffering for about five
months A gil 1ged § wasalso stated to hvse beon sich with
the same disease and to have been on the pamt of death, but
to have recosered  She now shows no sign of tala avar
Another inmate, Katin aged 16 tool il with the same disease
m April 1910 He now has a spleen reaching to the umbilt
cus 1s emaciated, feeble and anmmic (case \VI) The
wife of another brother died 1 November 1910 and the hus
band 1s case \VII

Infection has therefore actively progressed i this family,
which yielded two of our cases  The other cases seen gave no
past history of cases of 4ala azar 1 the family

As at Khumtar the disease s said to have been brought
by people from Nowgong  Whether thisis so or not it 1s
impossible to say  In any case the 1ppearance of the disease
m Habichoa seems to be of a more recent date than was
the case m hhumtay
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At Dumjoona 1t 1s stated that sonfe eight years ago a
severe epidenuc of falz azar brohe out 1 a neighbourmg
willage catled Mussalmangaon (portion of the village Baltipuria),
as a result of which nearly half the people there died and many
others left the village The Mussalmans who first suffered are
saud to have traded 1n cattle with Now gong and it 1s suspected
that they madea business of buying up cheaply the cattle
of those who had died from £a/z aza»  The first to con'ract
the disease in Dumjoonia was a man called Tua, who s believed
by the wvillagers to have become infected from sleeping 1
the same hut at the siflkworm rearing time with one of the
Mussalmans from Mussalmangaon  Tuai was related to the
household 10 shich the diease nevt occurred (house 312)
Since then almost all the hoises e s cluster of huls Jave
become nfected formmng the focus 1lready mentsoned

It 15 snteresting to find that at Mussalmangaon where so
severe an eprdemic 1s said to have occurred no mdication of
the disease 15 now to be found

Sunimary a1d Conelustons

Kalq asar 1s present m Golaghat at the edge of or 2t ittle
beyena the lumts of the wrea affected by the great kala asar
epidemic of Nowgong  The disease is not diffused generally
over the district, but 1s 1 the form of small foct

A remar] able feture of these foct s the large proportion
of infected persons

At Mussalmangaon a severe epidemic of the disease seems
to have disappeared and left no trace At Melamara and Habt
choa the disease does niot seem to be very active At hhum
ta1 and 1 the Dumjoorsa focus the transmission of mfection 15,
or has been until quite recently, 1n active progress

Without a much more extended enquiry 1t 1 not possible
to gauge with certawnty the sigmficance of these small foct or
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to say whether they represent the commencement of the
spread of eprdemic conditions, the slowly dyng embers of past
epidemic condittons, or a state of endemic prevalence of kala
azar which may be of wide occurrence 1 certan tracts of
India

I desice to achnowledge the kind help 1 received whilst
cartying on the invesbigation from Captam Monson, 1M S,
Cwvil Surgeon of Sibsagar, who personally assisted 1 the
house to house eaaminations, the results of which are recorded
i this paper It 15 also due to Captain Montson to state that
many of the splerq puncture, were made by im

Cases

Case 1 —Adult woman, Habichoa autopsy made by
Captam Young 1M S, smears sent to lasau't shosed no
parasites, but sections of a piece of spleen tissue hindly given
to me by Captain Young showed scanty parasites collected
here and there i the large cclls characteristic of infection by
Lesshmanza

Case Il —Adult man, ex garden coolic from near Kamar
band Ali, 4 miles east of Golaghat  Spleen approaching umbik
¢us, marked anzmiz, and cedema of nght leg below the knee

Spleen punctured sth January 1911 Fauly numerous
quartan parasites No Lewshimanta

Case 1] —Boyagrd 9 Bengalt  Came with lus family
to Golaghal town from Nadia i Lower Bengal about 5 years
ago  Was then healthy Began to suffer from fever and
spleen aboyt a jyear ago Spleen to umbihicus large and
massive, Liver enlarged, emaciation mathed, an®mia con
siderable

Spleen punctured 6th January 1911 [ eishmanta present
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Case IV ~Boy aged 8 Native Assamese from Naragaon,
about two mules from Golaghat  Hustory of persistent fever,
spleen nearly to umbihcus, fludin abdomen and cedema of
eyelids and face, marked anzemia, no noticeable wasting

Spleen punctured 11th January 3911 Large rings (quar
tan) No Lewskmanma

Case V~Adult man Native Assamese Seen m jai,
but came 2 few days ago from Kakolekigaon near Habichoz
Spleen nearly to umbilicus , large and massive  Long history

Spleen punctured 1ath Janvary 19t1  No Zesshmana o
malarial parasites

Case VI--Adult man aged 20 Living n house 32
Khumtar  Case reported as #als azar Came three years
ago from Arrah district (near Patna)  After living some
months 10 Khuwtar had quartan fever, which Jasted for about
sre months  Recovered from this, but lately has been suffer
1ng from fever of a continuous type and 15 said to be darhen
g 1 colour  Spleen a hand's breadth  Some anamia

Spleen punctured s3th January 1911 No Zeishmania of
malaria parasites

Case VII —Adult man Ahom (Natwe Assamese),
Rhumtar  Living 1n bouse 3 Spleen a hand’s breadth Man
otherwise healthy

Spleen punctured 12th January 1911 No Lesshmana or
malaria parasites

Case VIl —Boy (Garia) aged g years ~ Abom  Khom
tas Liing m house 1 Spleen a hand's breadth  Shght
anzmia  Emaciation doubtful

Spleen punctured ¥13th January 1911 Very numerous
Lesshmania
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Case IX ~~Boy (Terok) aged y Ahom Khumtat Living
mhouse 16 Spleen nearly to umbihcus , very tumid  Anz
mia marked  Shght emaciation  Brother aged 6 has spleen
to unbilicus, anzmia and cedema with ascites

Spleen punctured 13th January tg11  Very numerous
Lesshmania

Case X ~Youth (Petua) Ahom Kbumtar Living 1n
house 27 Spleen to umbilicus  History of continuous fever
No distinet emactation or anemia  Reported as a case of kalz
@ ar

Spleen punctured 13th Janua y 1911 Numerous Leish
mama

Case X1 —Adult (Robt) Ahom  khumtar Liung e
house 53 Three months’ history of lness  Has hved for
four years in Khumta: i the same house but previously lived
at Habichoa Spleen to umbiiicus, massive anema Rather
thin

Spleen punctured 15th January 1911 Numerous ZLesk
mansa

Case X1 —Boy (Marun) aged 5 years Ahom Khum
ta Living 1n housc 26  Since birth spleen nearly to umbilt
cus  Four of the family have died n the last tno years from
kala asar  Father and mother both have hand’s breadth
spleens  One brother has spleen neatly reaching the umbilis
cus {case AIT1) and another a spleen four fingers’ breadth

Spleen punctured t5th January 1911 No Zesshmanma

Case X111 —Boy (Nala) aged 7 Brother of case XII
Spleen nearly to umbilicus

Spleen punctured 16th Janvary 1911 No Zewshmana
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Case XIV —Youth aged 18 (Mulsa) Ahom Living

i house 37 Spleen 2 hand’s breadth  Othermise appears
healthy, but reported as a case of kala asar

Spleen punctured 16th January 1911 No Lesshmamsa

Case XV —Adult man (Rungha)) DMatwwe Assamese
Melamara  Spleen hand’s breadth  Doubtful case

Spleen punctured 15th January 1911 No Letsémania

Cace XVI —Boy (Boghu) aged 1z Natie Assamese
Melamara  Spleen hand’s breadth  Doubtful case

Spleen punctured 17th January 1911 No Letshmana

Case XVII —Youth (Kotia) aged 16  Native Assamese
Habichoa  Spleer to umbihicus and massive  Liver const
derably below costal margin  Emaciatton

Spleen punctured 18th January 1911 Lewshmansa pre
sent
Case XVIII —Adult man (Tonka) Native Assamese

Habichoa  Brother of case XVII  Spleen to umbilicus,
hiver well below costal margin ~ Advanced case

Spleen punctured 18th January 1911 Lesshmama pre
sent
Case XIX —Adult man (Bhahol)) Natwve Assamese
Habichoa Spleen *o umbilicus

Spleen punctured 18th January 1911 Leshmama pre

sent

Case XX —Adult man (Sobai)  Natne Assamese Ha'
bichoa Spleen to umbiicus ~ Emaciated  Eaght months'
history of illness
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Spleen punctured 18th Jaduary 1911 Very numerous
Leishman a

Has smce died (February 5th)

Case \Al —Adult woman (Pahy) Native Assamese
Habichoa  Spleen to umbilicus  Liver below costal margin

Spleen punctured 18th January tg11  Lesskmanta pre
sent

Case X\II —Adult (Manik) Native Assamese  hhum
tar  Liung i house 23 Spleen a hand s breadth, but bulky
Man otherwise healthy

Spleen punctured 1gth Janvary 1911 No Zetshmania

Case XXII1 —Boy (Taheram) aged 10 Ahom  Khum
tar  Living 1n house 28

Spleen punctured 1gth Januarv 1911 No Lesshmanta

Case XXIV~-Adult Only likely case scen m the
examination of some 350 people at the village of Gujagama
gaon  Spleen to wmbilicus  Long history and man was
othermise healthy

Spleen punctured 23rd January 1911 No Lesshmansa

Case XXV —Boy aged 14 Natne Assamese Dum
Jooria  Living 1n house 265  Spleen to umbilicus  Emacia
tion extreme

Spleen punctured z3rd January 1911 Leishmania pre
sent

Case XXVi—-Roy aged 13 Natne Assamese Dum
Yooz Living 1 house 236 A Spleen a hand's breadth
Emaciation eatreme
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Spleen punctured a3rd Janudry 1911 Lesshmanta pre
sent

Case XXVII—Adult Natwe Assamese Dumjoona

Living 1in house 333 Spleen to umbiicus  Emaciation
marhed

Spleen punctured 23rd Janvary 1911 Leiskmanta pre
sent

Case XAVIII —Boy aged 10 Native Assamese Dum
joona  Spleen to umbihcus  Emaciation distinct

Spleen punctured 23td January t9t1  Lewshmana pre
sent

Case XXIX —Boy aged 12 Ex garden coolie  Spleen
when first seen (January 15th) to umbihcus  When seen
about a month later spleen a hand’s breadth  Some emacia
tion  Fuive years history of enlarged spleen  States does not
now get fever

Spleen punctured sth February 1911 No Lewshmania
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MALARIOMETRY
OBsERVATIONS UPON GRAPHS OF THE StLEeN RATR
AND THE AVERAGE SPLEEN
BY
S R CHRISTOPHERS
(ks plate }

The spleen rate, bemg the percentage of chidren wm any
communty showng enlatrgement of the spleen takes no diect
cognisance of the sueof this organ  But the size of the
enlarged spleen 1s smportant and cannot be neglected as an
sndication of the amount or wntensity of maliria For this
reason the Central Commuttee have recommended that the
spleen rate be gven n an extended form by placing the results
of paipation m five classes according as the spleen 1s (1) not
palpable, {2) palpable or one finger s braadth below the costal
margw, (3} two to three fingers breadth below the costal
margn (4} four fingers breadth or a hand s breadth below
() stitlarger 1¢ teaching to the umbicus or fillmg the
abdomen Major Ross employs for the same purpose four
classes only and these are based upon an esimate of the
oofume of the splean  The first includes chidren n afiom the
spleen 1s not palpable  In the second class the volume of the
spleenss caleutased to be about three times n the thud class
st times and 1n the fourth class mne times the volume of the
normal spleen  In practice the size of the spleen is estimated
asa shightly enlarged, moderately ¢hlarged or greatly enfarged
spleen  For reasons that will be clearerdater, § believe Major
Ross's fourth chiss o be sdentical with the Committes’s lousth
and fifth classes combiged, and that the other three classes are
the same i both cases

Tt 15 evident that both methods lease a great deal to the
observer's personal equation, but {or the present at any eate,
there are practical difficulties which prevent the employment

ofany more precise method 1y There 15 also reason to beheve "

k]
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that estimations by these rough and ready methods are net,
within the Imits of the standard employed, so inaccurate as
one might think It has been my own experience thata
spleen placed 1n one class by one obsers er will usually be placed
n the same class by any other observer who may be on the
spot

Wesghted spleen rate

It 15 obvious that sf one knew the relatne value of the
different classes as regards malana, a weighted average based
on such Lnowledge could be given  Major Ross on the basis
of volume has weighted his classes respectively 1, 3, 6, 9, and
terms the weighted average so obtamed * the gverage spleen ”
Stmilarly by omittmg the class of normal spleens valued at 1,
he obtains what he terms “the average enlarged spieen’
Quite arbatranily, for a purpose which w Il be clear later, T have
made weighted averages, using the values 1, 2, 3, 4, 5 for the
classes I to V respectively  In future I shall designate these
results, respectnely, Average Spleen (Ross), Average Spleen
(S R C), Average Lnlarged Spleen (Ross) and Average
Enlarged Spleen (S R C)  As I shall show later, 1t does not
matter how one weights the spleens provided the weightng
15 1tself regular

Ross states that there 1 a relation between the spleenrate
and the average spleen  This 1s a fict which everyone
who has examned a number of different communities must

But 1t 1s necessary to see to what extent this

acknowledge
Ina

relation holds good and exactly what the relation 15
recent publication® I gave a senes representing the proportion
of the different classes of spleen m commumties grouped m
the order of their spleen rate  In this senies (about 3000 12
number) there 1s apparent a peculiar effect, resembling that

# Malaria 1o the Puoysb Sc Memmotrs by Officers of the Medical aad Samitary
Department N0 46



89

of a shding scale, which first drew my attention to 2 very
pecuhar property of the spleen rate This series was the
result of examinations made by myself, and the standard of
measurement was, I bebeve, fairly consistent throughout, but
for obvious reasons I have been anxious to make use of
greater numbers and of data collected mdependently

In Major Ross’s Report on Malania in Mauntus are gwven,
wn tabular form, the results of spleen censuses by nearly a
score of different medical men, amounting 1 all to about 30 coo
children examined  These Maunitius figures include four
groups, a group conssting of about 19 0oo examunations of
children on Sugar Estates made by Drs Tennant, Menage,
De la Roche, Lesur Chauvin Guerm Senneville, Ulcog,
Harel, Leclezio, Clarence, Bour, and Vinson a group consist
g of about 6,coo 1ons made on children m schools
by Drs Keisler, Masson, Castel and a few (about 400) by
Ross and Fowler, 2 group consisting of about 5 000 examina
tions made on children m various localities (about 4 0oo by
Dr Milne and about 1 000 by Ross and Fowler and a small
group of about 800 examinations made by Ross and Fowler
m which, however, the data for obtaming the average spleen
are not given)

Of these the most important for our purpose 15 the first
group consisting of evamnations of children on Sugar Es
tates It 1s not only the numbers that make this series very
valuable, but also the probability, since they deal with coole
labour and conditions where Jarge numbers of children can be
very readily obtaned, that the detailed entries represent for
the most part homogeneous communties~—an important pomt
s we shall see later

The examination of school children 15 less valuable, since
we do not hnow to what estent admrvture of different com
munitis has tahen place  The fourth group 15 mteresting
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that 3,000 of the exammations are by one observer, Dr Milne.
The remaming 1,000 or so exammations contain only three
examinations of over 100 children and do not require separate
notice

e can then study the followsng series of exammations —
3,134 Punjab children by myself
18,009 Mauntius Estates children by various medical men
6,188 Mauntius school children

3,907 muscellaneous children by Dr Milne

1 shall term these respectively Pumjab senes, Mauritws
Estate series, Mauntws schools, and Mauntws Milne seres

With these prehmnary remarks, which seem necessary to
a proper understanding of what follows, I shall proceed to the
results of a study of graphs of the different values mentioned
above For the sake of brewity, I shall employ symbols as
follons — average spleen rate (Ross)=z4 (Ross), average
spleen rate (S R C)=4 (S R C), average enlarged spleen
= Ae (Ross) and 4e (S R C) respectively I shall also

mdicate the spleen rate by the symbol §
Graphs of the Spicen Rate and Auerage Spleent .

Plotting the pomts for Sand 4 (§ R C)m the Punjab
series, they are found to fall verv close to a straight Ine which
passes through the field 1z a digonal' diection and which
represents the simple linear function A= oz S+1 Taking
my own class IV and V as together equal to Ross's class IV
and weighting the Punjab semes with the values 1, 3, 6,9
(Ross's method), the pomts fall close to another diagonal line
representing the function A= 05 S+-1



ot

1 shall now explam the diagram  which accompanies this
article ®  Along the left edge of the paper ne have 100 diwv
sions (ordinates) corresponding to the percentages of the
spleen rate, the mark 100 bemng at the top left hand corner
Along the base, and also marhed on the upper margm, are
divisions (abscisse) 1, 2, 3, etc, representing the values of the
azerage splee s or the average enlarged spleen, as the case
may be, in terms of normal spleen  The first hine representing
A(S R C) starts one dwision to the right of the left bottom
comer (origin) and stuikes the upper margmn of the field at 3
(Q) The second Ime representing A (Ross) starts from the
same pomt {which we shall in future call £) and strikes the
tpper margn of the field at about 6 (this pomt will 1n future
be called Q )

Plotting the values S and 4 (Ross) for Mauntws estates
the pomts fall with extraordinary regulanty about a straight
hine passing 10 a diagonal direction and corresponding to the
function A= 043 y41  This line 1s eudently identical, or
practically so, with the Line previously given by the Punjab
figures plotted by Ross’s method of weighting It starts from
the pomt P and passesa litle to the left of Q (it actually
cuts the upper margin of the field at about 5 25 Q)

Weighting the Maunitius estate figures so as to obtamn A4
(S R C), se, multiplying the classes by 1, 2 3 ete, mstead
of 1,3, 6,etc, and neglecting the small clas> V, the graph
corresponds to that previously found for the Punjab senes on
my system of weighting

Both the Punjab and Mauntws figures therefore follow
the same functions, depending simply on the way wn which the
spleens are werghted \Weighted by my method they plot out
along PQ, weighted by Ross's method they plot out along
PO Starting from the same pownt P it will also be observed

* \ot & further contr but on deaing mroch more fully w th the sob; etazd accom
P30 ediby deta: ed and accurate charts will be publisted loour ¢ 2t nomber
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that the two lies behave very smularly, except that for every
space passed overby one (S R C ) twospaces are passed over
by the other (Ross)

In the Punjab series the number of pomts that can be
plotted 1s himited by the smallness of the numbers, but n the
Maunts estate series there are nearly a hundred entries, of
which 66 refer to numbers of children over 100 This senes
therefore enables one to follow very closely the distbution of
the plottings  As stated, the pomts for this sertes lie closely
grouped along a lme passing from 2 to about 523 on the
upper margin It was noticed, hos ever, that above and below
50 percent the lne was at a shghtly different inchnation
and that @ slsightly curved line made a somewhat better fit,
especially as it mcluded the extreme upper values which were
otherwise about 5 out This line will be referred to later

as pg”

The Mauntiss school series folloned almost exactly the
Iine PQ The hne pg was ewdently n this case not so good
afit Mauntus Mine semes plotted out with remarkable
regularity along a lme passing from P to apoumt beyond Q
(about 75 #¢7), but this lme was a very distnetly curved
one ®

Plotting the points for S and de (which latter st wil be
remembered 15 the “average enlarged spleen™ obtamed by
omitting negative children 1nd only averaging actually enlarged
spleen), very distinct linear graphs were obtamed, but of a
quite different character to those just now descnbed Ae
(S R C) for the Punjab series gnes 2 hne commencing at
2 and ending aboveat 3 4 (Ross) commences below at 4
and ends above at 6 These hnes correspond respectrvely to
functions of Ae= o1 S+2 and Ae==oz S-+-4 The Mau
nitius estates seres follow almost identical lines depending

* 1t kas siace been ascertamed that graphs for A ace always shghtly eurved those for
Ag almays linear
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upon whether the spleen values are estimated by (Ross) or
(S R C) weghting

The Maurttius Milne senes, vhich was peculsar in having a
distimctly curved graph for 4, showed for e a linear graph re
sembling those for the other Ae senies, except that the upper
end of the line passed more to the nght, cutting the upper
margin about 4

The graphs for Ae are much less diagonal than the others—
1 fact they surprise one at first by the way m which they pass
almost directly up and down the field

Stgnsficance of the Graphs for A and Ae

That the graphs should be those of hnear functions 1s
peculiar and need not be further remarhed upon for the present
It 1 first necessary to know what they sigmfy wn regard to
actval facts connected with the spleen rate

It wil be observed that both the graphs for 4 start
from the pomnt P and not from the extreme corner (ongm)
This 15 because normal spleens bemg counted as [ the
graphs at o per cent spleen rate areat I, not o

Agam, both my own and Rosss method of weighting
results in graphs which are obviously related by a very
smplefunction  The graphs ssmply follow then the no
tatwon we have employed  This must mean some extra-
ordinanily regular relation between the spleen fate and the
amount of enlargement of the organ, and s appesrs
o make 1t smmalersal what alues we grve for weight
g so long as these are themsches mn regulir sequence
Whether Ross’s method or the one adopted for the nonce
by me, be used, the values amved at can be convested from
one to the other with a strohe of the pen  For the ume

.
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we may consder the graphs of 4 as showmg that the
"spleen rate” and the “average spleen” are so closely
related that they can be predicted one from the other To
this subject we shall refer later

The graphs for 4¢ do not pass through P, but m each case
they pass through either Q or Q They pass through §
and 0" because at 100 per cent  and Ae are the same, thete
are no negative children to be considered

The small angle of the graphs for Ade sigmfies that the
spleen composition, using this term to express the proportion
of the different sized spleens at any particular percentage,
does not vary very much The average size of enlarged
spleens at o per cent spleen rate (supposing a theoretical
case) would be 2 1n the (5 R C) notation and 4 1o the
(Ross) notation, 1t has only reached 3 and 6 respectively
by the time 100 per cent 1sreached This stability of the
spleen composition {even allowing as we shall see for the
small number of groups that can be used to designate spleens
of different sizes) 1s a very important character of the spleen
rate It will be further dealt with i a later section, but
before this 15 done 1t will be convement to examimne what
1 have defined above as the Spleen Compossion

The Spleen Composition

If the proportion of different sized spleens at different
percentages are studied, 1t will befound that 1in commumties
having a spleen rate below about 50 per cent the number of
class 11 spleens 15 generally greater tham that of class I,
and that of class [{[ than that of class IV But above about
60 per cent the proportonal prevalence changes, so that
class I1I spleen are now most numerous As foo per cent
1s approached there 1s a still further shifting of the centre of
grawity, so to speah, towards class 1V, but this class nesver
i my expenence b Hciently actually to
become the most prevalent
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If 2 large number of observations are plotted 1t soon
becomes apparent that there is a law determiningin 2 homo
geneous  community the spleen composition for any given
value of the spleen rate The proportions of the different
classes sn fact give what 1s ewidently a rough picture of a
frequency distnibution for enlarged spleens of a quite regular
nature

'

If percentages be marhed off as ordinates and divisions
1,2, 3 etc, as abscissae, these latter may be alloned to
wdcate our classes as follows  The first division will sndicate
the it of normal spleen, the mark 3 the posiion of the
mean of Rosss class II (valued at 3} The mark 6 will be
the mean of Ross's class 11T (valued at 6) and the mark at
9 the mean of his fourth class valuea at ¢ My fifth class,
always comparatively small, will come one may suppose
at 1~

1f upon this scale, which gives an approximation to actual
conditions, the spleen composition of a community having a
spleen rate of say 8o per cent be plotted the resulting curve
will be i form of a mound with its hihiest pomnt at 6 and
Ms concavity directed downwards At a spleen rate of about
6o per cent this curve may give place to an almost strarght
diagonal line and at lower values of the spleen rate the curve
bas its concavity directed upnards

Dealing with such a small number of classes as three or
four, 1t 1s however ewident that we get a very imperfect 1dea
asto the nature of the real frequency curve Fortunately
n the Punjab senes the onigintal observations were recorded in
Rine classes, and with this additional information it 15 possible
to ascertam much more clearly what the actual cune s
Ploumg the spleen composition as recorded 1n these nine
classes 1t 15 seen that the change in the shape of the cune
Previously referred to 15 more apparent than real  The mode
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does not change from its position (about 32 along the base
line} and the only change which takes place in the curve 15
an increased skewness as the lower values of spleen rate are
approached  The change compared to what one mght have
expected 1s quite inconsiderable

Below 30 per cent 1t 1s difficult to follow the spleen com
position as 1t betomes increasingly difficult to get sufficent
data, and the possible effect of immgraton from more
malanious places and consequent interference with the natural
spleen composition becomes increasingly great We hnow,
however, from the graphs, supposing these to hold pood so
low down 1n the scale, that the average spleen at o per cent
1 (theoretically) 4, whereas it might, had all the spleens been
within the hots of class I, have been 3 By a sumple cal
culation therefore, which we need not give here, 1t can be
shown that the average of 4 necessitates a proportion of 66
percent class I and 33 per cent class I, supposing there to
be no spleens of still larger size The important pomt 1s
that even at the very co of the apf of
enlarged spleens there should theoretically be a considerable
proportion of the larger class spleens  This 1s borne out by
an exammation of the observations giving low spleen rates
among the Mauntws series  Thus, between the spleen rates
of 5 per cent and 15 per cent there are 3,494 children, and
among these the spleen composition 1s 50 per cent, 36 pet
cent and 16 per cent for the classes 1,111, and IV The
spleen composition 15 therefore not noticeably different to
what 1t 15 much higher up the scale

The most strihing feature of the spleen composition 1§
therefore its comparative fixity  There 15, howeser, a pro
gressive change moderate m degree as we pass from Jow to
higher spleen rates, which ensures, so far as ope can judge
with the data at hand, a fived composition for each spleen
rate Though imperfectly norhed out, there would appear



97

to be at the root of the spleen composition a general law
dependent on the fact that there 15 an almost fixed distnibution
curve for different sizes of spleen

One consideration perhaps requires mention as its omts
sion may lead to error  This 1s that m calculating the spleen
composttion for a percentage one must not deal nith a muxture
of commumties under different conditions as regards malana
Thus, if 100 children from a community having a spleen rate
of go per cent were mixed with 1oo children from a com
munity with a spleen rate of o per cent, 1t1s obvious that we
should get a resulting spleen rafe of 45 per cent but a spleen
¢compostison for a commumty at go per cent spleen rate
This may be a matter of practical importance, smce 2 marhed
discrepancy b the calculated P and the
actual may Jead one to suspect this mivture Thus one
might surmise that certamn estates which 1 the Mauritius
figures show a spleen rate of only about 4o per ceat., but a
composition corresponding to 75 per cent, contamed mixed
labour or were subject to much immigration either from
bealthier or more malanous localtties

Funal conclusions regarding the nature of the spleen rate

We can now summause what we have leatnt regarding the
nature of the spleen rate  We know that theoretically it 13
not necessary to determine the average spleen ot the average
enlwged spleen because onmng to some underlying principle
connected with the nature of the spleen rate these values
are fized for any pnen spleen percentage  Also we know
that 1f we do wish to make a spleen average 1t does not matter
what standard of weighting we usc provided this 151 itself
regular  The results are 1n terms of whatever standard we
choose to employ

We have reason to suppose that as s001 as any enlarged
spleens are present at all there 1s a spleen composition very
simlar to the spleen composition at 1co per cent spleen rate
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The composition differs m fact only m that there 152
comparatively small incremental change We can measure
this mcrement as well as the effect due to what we may
call the fundamental spleen composition At 100 per cent
spleen rate Ae (Ross) 1s roughly 6, and by 2 well knosn
property of the average the spleens of a hundred members of
the communiy would weigh, wn terms of a normal spleen,
6oo Stmilarly at O (de bemg as shonn on the graph 4)
the spleens of a hundred members of the commumty would
neigh 400 This means that the fundamental spleen compo
stion which 1s there from the beginning (as 1t were) 18
responsible for 400, whilst the remaming 200 which has de
veloped as a result of passing from o per cent to 100 per cent
1s mcrement The tcrement we may liken to a wedge fad
along the upper margm of a rectangle representing 2 popula=
ton As the rectangle 15 encroached upon more and more
by something which we may consider the presence of enlarged
spleen, more and more of the wedge will be mcluded Let
us suppose that the encroachment has gone on to the extent
of one half of the rectangle passing from nghtto Teft {thts
would represent §o per cent enlarged spleens), then the thin
end of the wedge would be included up to one halfits length
With 8o per cent spleen rate we should have covered four
ffths of the rectangle and four fifths of the wedge This
increment can be calculated by smmple graphical methods
from the graph of de the amount of the 200 total increment
for any given percentage of spleen rate (proportionate to the
amount of wedge mcluded) being oz SxS

Attemptng to arme by first primciples at the essential
nature of what has been discussed, 1t seemed to me that the
following conception as to the nature of the average spleen
was of value  The natuse of the theory will be best demon
strated by working out a specific instance
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Let us suppose the spleen rate to be 8o per cent  Th
teps of the reasoning will be as follows

There will be 1 2 community of 100 people, 20
having normal spleens valued at t These
twenty peeple will contribute to the total
spleen composition 1 terms of a normal
spleen 20

There will be 80 people who having enlarged
spleens must at any rate have their funda
menta! spleen enlargement. These will
contribute

20
X400 OF 20
100 4 3

There 15, however, the increment to go with
this and bemg for 8o per cent this wili be

0z X 8o X Boor 128
The total mass of spleen 1n the community of

100 people will therefore be 468
And the average spleen will be 468

This 15 close to but rot ¢xactly upon the line

Spleen rates of j0% 60%,30% ctc, work out as 4 05,
337,3, 232, 208, ttc, these being close 1o but not exactly
on the line

Trom the above a formula can be deduced as follows ==
100 A=froo—8) + E 240 4 (028 x5

l\_u‘S’v’;S+ 100
o A= 100

or A=(025 H) {015+ 1)
1f a curve be plotted from this function 1+ will be found to
Bt the Maunits estates graph very closely It was found to
be in fact the line £¢
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As this hypothests seems to reduce the facts regarding
the spleen rate to very simple ones (the nature of the mere
ment s stil under study) the above formula may be considered
for the time at any rate the function for the average spleen

(Ross )

On the same reasomng the average enlarged  spleen
would bew

Ae= “5_+T”'_Si= 025+4

This, 1f plotted, gives a lne lymg along the previously
described graph for de

Practscal application of the facts ascertamed regarding the
nalure of the Spleen Rate

That the spleen average can be calculated from the spleen
rate 15 important n several ways It 1s important because
except for some special purpose 1t will probably be found
unnecessary to take the trouble to record the size of the
spleenand it 1s of importance because 1t gives us the opportunity
to ascertamn the meanmng and significance of vanattons which
occur m nature  For instance when Major Ross at consider
able trouble calculates the average spleen for Mauntws as
254, wecould (given the spleen rate) say that the probable
rate for this (34 1 per cent ) was on the straight graph 2 56
On the line pg 1t 1s 2 23, but this figure for 2 whole Island
1s not strictly an average spleen for this particular percentage,
because 1t 15 obtamed from a great admixture of communtties
But though these results make 1t reasonable to suppose that
eventually w¢ can i measuring malana quite disregard the
size of the spleen, they also make 1t very desirable to mvestt
gate for the tme i more and more detail the different spleen
values .
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To calculate the spleen average (Ross) from the spleen
rate we may employ the formula for pg 1¢, (02 S+1)
{o1S+1)

For use with actuals we may put this formula 1 the
forme

= 21 B
A= e +1 N +13
Where n=the number of children with spleens and N the
total number examined

An interesting point may n conclusion be brought forward,
namely, what happens after the roo per cent spleen ratelimt
bas been rewched? This does not often happen m nature,
and in the nhole of the Mauntius figures there 1s only one
example of an examunation yielding 100 per cent spleen rate
(spleen composition not gnen) o my own sertes, I have one
examunation of 4t chidren from an extraordinanly malanous
village who pave 100 percent The values were A (Ross)
=Ae (Ross)=65, A(SRC)=325 Thecalculated maxima
are 6 and 3, but st must be remembered that our measure of
percentages grves out at 100 per cent, whereas there ts nothing
to prevent a further mcrease of malanal intensity  But by
gomng back to the percentage from the aserage spleen we get
the value 107 per cent We can thus continue our scale if
necessary beyond the apparent limit of 100 per cent

As the Mauntius scries on which the above has been
chiefly based are available elsenhere, 1t 1s necessary only to
gve part of the data utihised The most important are the
lulla\\mg records of the mine classes of spleen rate from the
Punjab senes  The unchangmg positon of the mode 15 well
shown -
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RECENT LITERATURE

Mathis ef Leger Paludisme ef Anophéhines dans la
vallde de la Riviére clatre de Tuyen—Quang & Hagiang
Bull de la Soc de Path Ixot T Il No g page6,2
Mathis et Leger  La faune anophélienne du ZTonkin  Bull
de La Soc Med Chir de V'indochine 13 November 1910

Mathis et Leger La faune anophehénne du Tonkin dans
ses sapporls avec Pendemse palustre  161d 8 January, tgt1

Irom the western border of Baluchistan to the eastern
it of Burmah embraces nearly 40 degrees of longitude or
about one ninth of the circumference of the globe Itisto be
expected thereforc that over and above differcnces dueto
vatied physical and meteorological conditions we should, in pas
sing from the western to the eastern extremuties of the Indian
Empire, meet with differences in the anopheline fauna due to
the geographical distribution of different species In the
western porttons of North Inda, N rosss M culicrfacses
N fulginosus, Ne stephenss and C pulcherrima are the
common species  Less frequent species are My nigerrimus,
My barbirostrss N maculipalprs A turkhuds On or near
the foot of the lills are found Ne =alimors N maculatus,
both very common, and rarely 4f Zistom: At a hugher level
Pt nindesayr Pt simlensss and A bartanensis are met with
In the United Provinces the fauna 1s not perceptibly different
In Bengal, however, some changes occur Nm  rosst 1s
stll at certan seasons the most common anopheles but
N fubginosus 15 most 1 cwidence throughout the year
A listons 1s 1 common and n some parts the commonest
aropheline A culicyfacees ts rare of present at all  3f nrger
rinus is a common mosquito, and at the foot of the ils, n
addition to the species already mentioned as hill spreses,
& theobalds 1s found € pulel errime, so far as s hnown,
s not found so far east In Lastern Bergal and Assam



104

£ migerrsmus 1s a very common speeies, and  with ¥
JSuhgmosus forms the bulk of specimens of anopheles
sent to the Bureau from this province In Sylhet and
Assam a common species Gk halli, not so far recorded
from any other part of India, 1s met with  In Burma prepon
derance of A/ migerrimus, to judge by collections sent to the
Bureau, 1s agan very marked M listonz is still very cammon
1 some localities at any rate  The most marked change that
has come about i passing mto Burmah 1s the appearance of
a new species Nm [udlow: which resembles N rosst but
has speckled legs True ¥m rosss, however, still occurs as
well as Ne stephens:

These very bnefly are the chief features of the distribution
of Anopheles as far as we hnow them 1n a broad belt across
India from the Punjab to Burmah, and the foregoing remarks
are our reason for considenng m some detail the results of the
excellent worh of Matins and Leger on the anophelines ot
Tonkin, a country which touches the eastern border of
Burma and 1s about the same latitude as Calcutta

Altogether Mathis and Leger have examined 8,625 anopheles
caught i vanous parts of Tonhmn  In the Delta compnsing
the regions near Hanot and the coast 3,383 anopheles wete

d  The co t opecies was My sinensis psendo
pectus (Wied) (6o per cent ), the next most common was
Nm  vossy (33 per cent) N punctulatns (Dontz) formed
5 per cent of the whole and the remaming species which com
prised P superpictus (Grasst) My barbirostss, M ltessalata
(Theobald 1got), and £ albirostrss, (Theabald) were each
under 1 per cent &V fuligsnosus formed only 06 per cent

Inthe Moyenne Region 461 anopheles were examtned
The species found and therr relative prevalence was much a3
n the Delta, My sineusts p endopsctus formng 59 per cent,
Nue rosss 26 per cent, N punctulatys (Domtz) 13 per cent,

and V fulsgmosus only 1 per cent
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The distnct of kaufe Tenkw was exammed 1n October In
addition to species found 1n the Delta M and L found one
new Myszemysaand five new species of A yssorhynchus, namely,
U christopherss (hstons) Ne stephenss N phillipinensss,
N jamest Ne willmors, and a species resembling N mas
tere

Conswderng the haute Tonkin asa whole the 4,781 anopheles
examined were as follows —Afy pseudopictus 41 per cent, N
fuligsnosus 29 per cent , Nm rosss 8 per cent, NV punctulatus
6 percent , V' masters 4 per cent, My barbirostris 2 per cent
and the remaining species under 1 per cent

There are 2 number of points we may remarx upon The
species Ay swmensis poendoproius (Wied) of the authors s
evdently Af simenses (Wied)=¥ migerremus (James and
Liston) of India and Burma  Excluding My munntus and
Iy mgerremus (Giles) as doubtful species, there remain in
the group of species of Mysorkynchus having banded palps
and none of the tarsal segmerts white the following deseribed

pecies between winch there 1s, as wmill be seen, very little dis
tinction —

Wing finge with one pale spot Ay smensis Wied
mann

Wing fringe unspotted
Wing with two yellow costal spots  Afy wanus (Theobald)

Wing without promment spots My  psendopictus
(Grasst)

fndian specimens of My stnensis (Wied) show great vara
tion mn the wings, and such differences as those given above
unsupported by other adequate differences must be of hittle
valie It 1 interesting to note that there 1s no Myzorhynchus
atall descnbed from the New World As i Burmah this
soecies n Tonkmn 15 evidently a dominant one
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The disteset of kante Zoskin nas examumed in October I
addison to speces found i the Delta M and L found one
new Myzomysaand five new species of Myssorhyrehus namely,
U christopherss (hstonsy  Ae stephonst N phillipinensse
N pamess Ne wilimort, and a speaies tesembing N mas
dert

Considering the Aaute Tonkis as a whiole, the 4 981 anopheles
examined we e as follows —Afy psendopictus 41per cent &
fuligtrosus 29 per cent, Nm rosss Sper cent, & prncinlatus
Gper cent, ¥ masters 4 per cent , My Sarb rostris 3 per cent
and the remaming species under 1 per cent

There are 2 number of ponts we may remark upon  The
speates My swneusis paendopictns (Whed) of the avthars is
evidently M swmensis {Wied)== ¥ nsgerrimus {James and
Liston) of India and Burma  Encleding My semutus and
88 nigerramus (Giles) as doubtful species there remas
the group of species of Alyzorkyuchius having banded palps
and none of the tarsal segments white the following described

pecies betncen whick there 13 as will be seen, very hitle dis
UnCtion -

Vop fange mith one pale spot Ay smeams  Wied
mann

Wing fringe unspotted
Wing with two yellow costal spots Ay anws (Theobald)

Wing without promunent spots Ay pseadoprebus
{Grasa)

fndian specimens of My sinensis (Wied) show great vana
tion 1 the wings, and such diflerences as those given above
unsupported by other adequate differences must be of litle
value It 13 interesting to note that there 1sno My.orkynchus
at all deserbed from the Mew World  Aswy Burmak this
speeies 11 Tonkin 13 evidently a dommnant ong,
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The next most striing feature of the anophelme fauna of
Tonkin to the Indian worher 1s the abundance of the species
N gunctulatus (Donuz) which formed 5 11 per cent of
all catches  This species 1s given by Theobald as 1dentical
with bis 4 Zesselatum and later as a Celha (C punctulota
(Domstz) I this 1s the spectes described by Mathis and
Leger, 1t 15 not recorded at all from India It 1s difficult to
feel much certainty about a species descnibed under so many
synonyms and finally only mentioned as a Cel/ta withont any
detatled description  In the possession of eye spots and i the
tips of the last tarsal segment being white, the species resem
bles Ck hall: (James), but wing markings and palps differ
greatly

The presence of M albsrostrss, the species hke ¥V masters
and N philipinensis, which are species not recorded from
India, 1s also 1mportant, though 1t should not be forgotten that
N phillipinensis 1s extremely close to &V fuliginosus the
presence of four palpal bands, 1n view of the frequency of this
variation in India, being of little specific importance

The existence of Nm yosse and M barbirostrss might be
expected, as these species are recorded from Malay, et Ve
stephenss, Ne willmort, and IV jamest are evidently common
toIndia and Tonkin  Ne siephenst has been recorded also
from the Phillipines, but Tonhun 1s the furthest eastern locality
from which the two latter species have been recorded

In regard to the relation of the anopheline fauna to malar,
the authors believe that whilst & christopherss (histons)
N fubiginosus, Ne stephenss and M barbirosires are species
transmitting malania 1n nature, they are of opinon that in Ton
Wan Nm vosss, M albsrostris My pseudopictus, N punciula
tusand N macnlotus are not concerned mn the spread of
malana A most important point 15 the doubt thrown on My
pseudopyctus (sinenss) as a carcter of malana in nature
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In therr last note the authors give 2 synoptic table of the
anopheles of Tonkm on the lines of James and Liston’s table
for Indian species Tonkin being so close to Burmah 1t1s
probable that workersin Burmah will find it necessary to
mclude the extra species mentioned above m thew hst of
posstble anophelines, and an mdication of the position of these
species 1n the Indian table may therefore be found of use

Addition to James and Liston’s table for Burmah—

A —Wings unspotted No additions
B —Wings spotted
1 Palpiunbanded  No additions

2 Palp: with 4 white bands (including white apex)

M tessellata (Theobald) Celha punctulata (?) of Theobald,
Vol 1V, page 1og, and Vol V,
page 7t

N punctulatus (Domtz) Wings much spotted None of

hind tarsal segments pure white
Eye spots on thorax

N masters () Given as having 4 palpal bands
The chief point noted by Thea
bald for this species 13 that 1t 13
Lke stephenss, but has the
terminal halt of the proboscs
{not palps) pale

N plallipinensis Probably N fuligmosus with
4 bands on palps

3 Palpi with g white bands (including white apex)—
Tip of palps black  No additions
Tip of palps white
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(2) One or more hund tarsal segments pure white No
additions

(8) Tassal jounts banded but no segments pure white
M albsrostris Legs not spechled Terminal half
of the probosas pale
Two termmal bands on palps
broad
(In Nm ross: the second band
15 a natrow one)
P superpictus Near P ]eypr\mtm'u but wing
fringe unspotted
(¢) Tarsal joints unbanded  No addittons

Howlett —7he snfiuence of temperature upon the bing of
mosquitoes  Parasiology, December 1910

The author has experimented with 2 view to find out nhat
mfluences induce mosquitoes to *' bite” Smell m the case of
S scutellarss and C fatigans evidently played hitle or no
part since they were not attracted by sweat, blood, etc Mo
tion, form, and colour cannot be very important, as mosquitoes
bite persons at rest and i the dark  Very stnihing results
were obtaned, however, when the effect of temperature was
tried Female S scufellaris and € fatsgans enclosed 1
gauze bag were attracted by and attached a test tube filled
with warm water and held near the bag  No effect was pro
duced when the tube was filled with cold water, nor were
males attracted by the warm tube When the test tube was
held so that convection currents did not reach the mosquitoes
they were much less actnely stimulated The effect of
radiant heat was therefore not so much concerned as warm
atr currents set up by the heated body The same result
greater or lesser degree was obtamned with ¥ rosst, ¥ Jul
gnosus, N scataphagoides, S gubernaforss and S sugens s
thomsons did not react, but also could not be nduced to feed on
abare arm  The conclustons drawn by the author are {z) that
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the bite of 2 mosquito 1s a reacuon to the stimulus provided by
ahot surface, (4) that the mosquitos attracted to the hot
surface mainly by the warm air nsing fromt, () that the
strength of the reaction may within certain imits be proportional
to the excess of temperature of the warm surface over that of
the surroundrag air On thus last conclusion Howlett rases
the interesting question whether mosquitoes bite when the air
temperature 1s abose that of the body

Howlett —On 2he collectson and preservation of imsects —=
Zbud, page 485

Howlett recommends for insect store boxes the use of
paraffin with 5 per cent napthahin melted and poured m a
thin layer (3 ) over corh carpet (Subent) previously pamted
white with 2 quicl drying enamel (Paripan)  For collecting
nets he uses Swiss Bolting stk Tor closing tubes or bottles
contaming formalin solution Howlett recommends a plug of
plasticine pushed down until the liquid spurts up througha
phole which 15 made for the purpose and afterwards obliter
ated by a wipe of the tumb

Newstead and Carter —Description of @ new genns and
three new species of anophesne mosqusto.s —Ann of Trop
Med and Parasitology Vol IV No 3 page 377

The spectes Dactylomyra ceylonica 1s asits name sigmfies,
from Ceylon  The character on which the genus ts founded
15 the presence of a pair of distnct and very pronounced tuber
cles projecting obliquely from the prothoricic region  The
figure gwen suggests that thesc arc the prothoracic labes
(Patagia), which 1n that case would appear to be very prom:
nent 1n this species  The author places 1t near anopheles but
up to the present that genus has not contawed any bnlhantly
spatted spectes and the half white scaled proboscrs, the
broadly banded palps, the specl led legs and the many spotted
wing vens bring 1t very close to Neomysomyra punctulata
{James and Liston)
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The other species are Py cardamatess and € cenefay—the
former from Athens, the latter from West Africa

Ross and Thomson —Some enumerative studses on Mala
real Fever  Annals of Trop Med and Parastology Volume
IV, No 3, page 267

Thomson A research into the production, bife and death
of crescents in malignant tertsan malarsa wn treated and un
treated cases by an enumeratine method  Iosd, Vol V, No

¥, page 57

These two papers represent a senes of studies upon cases
1 which the enumerative method of Ross has been employed,
the first bemng more or less prelimmary mnature  The results
show the great importance of this method of research, but it
1s surpnising to see that the well known cycle of asexual para
sites followed some days later by crescents 15 apparently put
forward in the first paper as a new discovery And 1 ths
connexian it seems fawr to draw attention to the work 1 India
of Buchanan,* who, in 1902, published an account of
the relation of the sexual forms (crescents) to the asexual
cyele i malignant tertan fever That crescents are not
present during the early stage of an attacl, but appear
many days later—often not until the fever has abated—
was, of course, hnown before Buchanan’s paper was wnt
ten, but the mterest of s work was that he estigated
the subject very closely by means of counts In all he
described 14 cases 1n which daily counts nere made of differ
ent forms of the parastte durtag periods up to 2 month, and,
® See transactions of the Malana Conference held at Nagpur in January 150 page 33
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(just as 1s described 1n the more recent papers) the counts
showed that the summat of the crescent curve occurs with con
siderable regulanty about ten days after that of the asexual
forms associated with the fever The work had 2 further m
terest, 1n that, in addition to counts of total crescents, the
number of crescents which on any particular day became
* spheres ** was recorded It 1s well known that not all cres
cents seen i the penpheral biood are equally prone to * flagel
late ” and that while some retain their original form, others, 1n
cluding those which eventually ** fagellate,” become sphencal
Major Buchanan showed by his counts that the extent to which
crescents become spheres and n the case of male crescents,
the number that * flagellate’ depends upon the period at
which the blood 1sdrann  When crescents first appear i the
veripheral blood they are apparently immature for only a few
become spheres or flagellate later on + larger and larger
number exhbit these changes  And just as crescents reach a
msimum aboat ten days after the greatest prevalence of asex=
ual forms, so the spheres are most numerous t o or three
days later sull This relation was made very clear m the
chatts which Major Buchanan published and the charts also
show that this observer although seldom quoted, has some
clam to having employed a wseful enumerative method a
good many years ago

The most mmportant points brought out in the first paper
by Ross and Thomson a e the decided correlation between
the number of asexual parasites and the degree of fever, the
non disappearance of as exual parasites 1 the interval between
relapses, and the fact that a certam number (some hundreds
perc mm) of parasites are pecessary before fever 1s pro
duced The authors lay stress upon the second pomt and
are not 1n favour of Schaudmns theory of the causation of
relapses by parthenogenesis such a theory being constdered by
them unnecessary and unsupported by their ownresults  Some
tmportant observations m relation to crescents given 1 this
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paper are (a) that by no mean-~ every asesual nise 15 followed
by a sevual one, (6) that the number of crescents never e<
ceeded 5 per cert of ascxual forms found mn the generation
(hypothetically) producmg them The first statement opens
up a particularly important subject i regard to the epidem:
ology of malaria, and in the st of 1nvestigations proposed 1n
Parupism will be seen ane suggesting research upon the mflu
ences, whch, under different condutions of infection, etc,deter'
mine the output of gametes

The researches upon crescents are more fully developed i
the second paper by Thomson, which 1s one of the most 1mpor
tant contributions o the study of malaria made within recent
years In all 42 cases of malignant terhan were studied m
regard to the output of crescents 74 per cent of the cases
showed crescents at some time or other, 26 per cent did not
shew crescents at 1ny time whilst they were under observation
The namber produced varied very gretly, some parovysms being
followed by as many as 7,000 ver cm , whilst m others the num
ber was much smaller A very important relation between the
number of crescents produced and the seventy of the attach
1s noted by Thomson In eleven acute cases in which the
number of asesual parasites was over 50,000 per cm  the
percentage which produced crescents nas 37 5, and tahing the
total numbers there was ore crescent to 335 asexual parasites
In efeven sub acute cases the percentage v hich produced cres
cents was 69 and there nas one crescent to 8t asecual parasites
In tnenty six mild chrome cases the percentage producing
crescents was 69 and there was one crescent to 52 asexual
forms The mild and chromc cases had therefore a crescent
producing power more than ten times greater than the very
1cute cases ®

See also the emark on p ge 459 of an a ticle by Captain Smalimeo RAMC,
Jowrnal of the Royal Army tedical Corps May 1912

inthe
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Investigating when crescents are produced, the anthor finds
that after a single paroxysm of fever there i1s a sumple crescent
curve reaching a maunum ten days after the maximum of
asexval forms  When the parovysms of fever are more con
tinuous, the crescent curve becomes drawn out mto plateau
form  In one case n \hich the patient had mmne successive
daily paroxysms of fever there were mine daily outbursts of
crescents each occurnng on the tenth day after the corre
sponding fever parocysms The author concludes therefore
that each brood of crescents anses from a brood of asevual
forms and that they tale ten days for development Smece
very fen immature crescents were seen 1n these cases, Thomson
thinks that the undergo develop m the mternal
organs, and that when fully grown they appear suddenly in the
blood  The prolonged contmnuance of crescents 15 not dee to
their long hife but to the production of new forms by survving
asexual parasites  Quinine was found not to begin to act on
crescents until 1t had been given for ten days—a very strong
teason for believing that 1t does not act directly, but indirectly
upon the asexual parasites which praduce them

Thomson believes that crescents are produced as an effect
of the appearance of immumty 1n the host, and gives seven
teasons for this, o1z, (1) the observations referred to above
which mild and chromc cases gave nise m a greater proportion
of cases to crescents and to relatively greater number of these,
(2) that paroxysms occurnng early m the disease tend to
produce less crescents than those which occur later, (3)
patients who have had previous attachs develop more cres-
cents than those suffering from first attachs , {4) that fewer
crescents were produced in the case of young patents, (3]
that a loy percentage of hmmoglobin 15 assocrated with a
smaller output of crescents than a lugh percentage, the latter
Probably indicating according to Thomson a greater power to
develop immumty , () that crescent production was greater
In cases with enlargement of the spleen than in cases 1 which
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there was no enlargement , (7) that the number of crescents
varied directly with the number of leucocytes

Having regard to this relation between crescents and im
mumty the author draws attention to the possible ewil effect
of small doses of qumine and refers to one of the cases m
which quinine 1n small doses appeared to stimulate the forma
tion of crescents

Newva —Formacao de racas do hematosoarsa do wmpalud
1smo resistante a quemina Mem do Inst osw Cruz, Vol
11, fasc 1, Apnl 1910 Reference m Bull de I'Inst, Pasteur,
Vol VIII, No 20, goth October 1910, page 894

Nocht and Werner — Beobackiungen iiber relative Chinn
resistens aus Braziien Deut Med Woch, 25th August
1610, page 1557

In connection with a large engimeenng undertaking m which
some 3,000 workmen were employed, a campaign was carried
on against malatia by Chagas and Nena As the country
was very swampy and intensely malarious, the only means of
controling the disease considered feasible was the prophy
lactic use of qumne Asa result of the measures, it was
found that the worhmen themselves who were compelled to
take quinme suffered but slightly, whereas the families of the
worhmen who refused to be treated were decimated by
malana  The chief mnterest, honever, of Nena's results hes
i the fact that they led im to believe that under certam
circumstances strams of parasites could bz developed, as a
result of treating a communtty with quinine, which were resis
tant to qunine  The facts on which Nena bases his conclu
sions are as follows  From February to September quumne
prophylaxis on the whole was satisfactory and demonstrated
a marked difference between the worhmen themselves and
therr famiies  But 1n spite of this a certam number of men
who were takmg qumne (5 gramme every third day)
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developed atticks of fever In October therefora the
ame dose was gwenevery other day This for a time was
effective and stopped all attacl s among men at work  Butm
November malana began to attack even men talung this
amount and 1t nas necessary to give the same dose dany 1n
order topreyent attachs

Without entcung 1nto the question as to the possibility of
auimne resistant strains of parasite being formed i the way
suggested by Newa and Werner, one cannot help considering
thewr mnterpretation of I enas eapenences somenhat open to
coticism

It has been the cxpenence of those i India who have had
to deal with Luropeans living 11 malarions distncts that
though a man after a time developes animmumity (tolerance)
to malaria of a certain seventy he succumbsf the intensity
of the mfection he 15 exposed to for 1ny reason 15 ncreased ,
also that 1n order to meet a greater degree of malaral mfec
tion quite apart from any specific qunine rusisting property
of the parasite, 1t 15 necessary to increase the prophylactic
dose of quntne  Sumilarly, 1t 15 necessary to increase the dose
where an increased amount of exposure or fatigue 1s to be
counteracted

In the camp to which Newa refers there was a rather
cunious state of affairs , namely, worl men treated prophylact:
cally with quinine and ther families suffering severely from
malaa  There was no reasonn fact why the amount of
Infection prevatling should not have gone on increasing stead
lj as the woth p ogressed, and 1t would be quite in accord
ance with expenience (the worhmen beng subjected to more
and more intense infection) for the amoun® of quinine at first
effective to be msufficient later

Agam 1t 15 to be noted that the prophylactic doses used
at fist were extremely smull  Lven the highest dosage
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employed (74 grans a day) 1s only very lttle above what
experience 1 India has shown to be the least that ina mala
rious tract could be expected to be effectne  Europeans I
g m certain very malatious districts m India who practice
personal prophylaxis take 5 grains daily for years without the
least evil effect, so that 7} grans a day 15 by no meansalarge
dosage

The difficulty 1n preventing relapses referred to by Werner
has agawm to be carefully distinguished from difficulty n cunng
attacks , long standing cises of malarra may be resistant to
treatment owing to some relation between the parsite and
the tissues

The possibility of the ewstence of strams of paraste
resistant to quinine 1s a most smportant one that requires the
most careful mvestigation and Newa's observations, if not
COI’ICIUS“ €, are very suggeslne

The ¢reatment of Malaria with 606

Nocht and Werner —-Beobachtungen uber relative Chinin
ressstens ber Malaria ans Brasthen Deut Med Woch, 25th
August 1910, No 34, page 1557

Werner —Das Lhrich Hata BShittel 606 bes Malaria
Deut Med Woch, 1910, 20th September, No 39, page
1792

Nicolle and Conseil —Actton du 606 sur le Paludisme
Bull dela Soc Path Exot Vol I1J, No so, page j08

Iversen Discussion at Komgsberg  Dent Med Woch,
1910, 15th October

Werner —Uber die Behandlung der Malarra nit Ebritch

Hata 606 und uber Clumnresistens ber Malara Arch f
Schifisu  Trop Hyg XV, No 5, 1911, page 141
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The use of arsemecal compounds i malana has been
frequently tned  In 1902 a number of communications were
made on the use of Arrhenal, and later m 1907 and 1908, when
Atoxyl was beng extensively us.ed i the treatment of try
panosonuasis Koch and others found that this drug had some
effect upon the malania parasite  But beyond the fact that
arseme had not only 2 toric and blood restoring effect but
also some shght specific action on the parasite, no practical
result acerued 1n the treatment of malana

Inregard to treatment with 606 however there seems
teason to believe that it will take its place as one of the
recognised effectine means of controlling malara when for
some reason or another the usual methods of treatment wath
qunine are not applicable

The early trals of 606 by Nocht and Werner gave consi
derable promsse, and the later more detailed observations of
Nicolle and Conseil and of Werner have given us a very con
siderable knovnledge of the action of this drag 1 malaria

Werner's first cases were treated with intramuseular injec
tion of the drug 1n alkalne olution {method of Alt and versen),
laterintravenous mjection and the combined method were used
He was able to say, as a result of these experiments that 606
acted much more effectively upon simple tertian than 1t did
upon the tropical parasite A single dose administered by
intramuscular or subcutaneous mnjection or the use of the
combined method caused the schtzonts and gametes of simple
tertian malana to disappear from the penpheral blood within
from 13 to 48 hours  In infections with the tropical parasite
how ever 606 was effective only 1n half the cases

Nico'le and Conseil evammed only six cases, but these
were observed very closely and lept under observation for
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considerable periods  They used small doses 3 to 4 gramme
and had no accidents  They came to the conclusion that the
effect of 606 was very mamfest and that its action was very
rapd, producing immediate amelioratior of symptoms, a fall
the temperature, and 1 rapid reduction of the number of para
sites 1n the peripheral blood But the actron was mn ther
experience neither durable nor complete, for though the parasites
were greatly reduced in number, it was alnays possible to
demonstrate, their presence if the exammation was suffictently
searching, and whilst the temperature remawmed low for some
daysafter the mjection there was eventunlly m every casea
relapse  Nicolle and Conseil also noted that whilst the simple
tertian large forms nere very susceptible to the action of 606
the small rings v ere less so and crescents not at all

A still further contrbution to the subject was made by
Werner, who carefully studied the effect of 605 on the parasite
w 27 cases  His results with simple tertan were very satis
factory, the temperature falling and the parasites disappearing
usvally within 24 hours and often within 12 hours Nor m
these cises was there any rewrn of itection whilst they were
under obscrvation  Werner's results with malignant tertiin
show however very clearly that in regard to thes form of
parastte there 13 not much to be expected from treatment with
606 In most cases there was a reduction m the number of
parasites, but these did not entirely disappear  In others no
effect at all was produced  Crescents were unaflected, and n
two cases the use of 606 did not prevent the appearance Iz
due conrse of ctescents folloning upon an 1nfection of tropt
cal nngs

The use of 606 1 malaria would seem to be reserved for
cases which are very resistnt to quine or require at urgent
amelioration of symptoms
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Nicolle and Conor  dpplication du 606 an trastment du
Kala Asar

Bull delaSoc Trop Exot T Il No 10, Decem
ber 1910, page 717

Nicolle and Conor moculated a dog by itraperitoneal
mjection with a stramn of Lershmana which had for 1 number
of generations caused fatal results m dogs Nineteen days
after moculation the spleen was punctu ed and the presence
of Leishmanta ascertained ; and 57 d1ys after the mjection
the spleen was agam punctured and numerous parasites found
Three days later the ammal recewved intramusculatly 2
gramme of Go6  Four days after the injection three effective
punctures shoned no parasites  the same result was obtaned
on the 7th, toth, and 14th day  Post mortem the spleen was
enlarged, but no parasites were to be found

Skrodzl v —drsenophenyliglyzine  ber Hamoglobinurie
Arch § Schiffsu Trop Hyg t MV { 2. 1910, page o7

Treated a case of Blackwater with arsenophenylglyzme
The day after the ad ration there was no h it n
the unine and the temperature fell

Cazeneuve —L'luvernation des moustrques dans la Chre
du Nosd

Bull dela Soc Path Exot, TableIll, No 3 March
1910 page 155

Annett and Dutton have described the hibernation of
adult anopheles , Galli Valerio and Narbel also James and
Wnght have described the hibernation of lave Caze
newve brngs forward facts to show thatin very extreme
chimates the preservation of the species may depend upon the
eggs  In May and October the cmate of North China 1s
hot and moist (27° to 28° C) and mosqmtoes breed frecly
In December and January it may descend to 2 mimmum of
32°C  After the first of November C falled to find either
adults or lving latve  To ascertan whether living eggs were
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present, the author removed blocks of 1ce from the frozen marsh
water and hept these i flashs at a temperature of 6 C  Six
weeks later varous forms of Iife were seen, amongst which were
8 anopheles farv, six of which died and tno of which even
tually reached the adult stage  The thaw apoeared from the
15th March to 1st April  On the 19th of Aprl umerous
anopheles larvze, many of which hatched out were captured

Legendre —Sur la destruction des monshques adulles a
Taide du filet a pap lons Bell dela Soc Path Lot T 1,
July 1910, page 457

Legendre —Sur la destruction des cuncines a Parde dn
gile prege  Ihid, page 455

The author uses a net for capturng adults and employs
artificial breeding places as traps for the destruction of mos
quitoes 1 lus hospital

Malcolm Watson —4 nev anophelsne from the Federat
ed Malay States  Annals of Trop Med and Parasit, Vol
1V, No 2, page 251

Watson records a new anopheline, Af aursrostrss, from
the Malay States Itisa small brown species with unband
edlegs duffenng from previously described unbanded Jegged
myzomyias 1 having four white bands on the palps and the
apcal haif of the proboscis golden scaled

Gough —Or a collectron of Anopheles made at Onderste
poort n the antumn of 1909  Report of the Govern Vetern
Bacter for 1903 1909, Transvaal

The species previously known i the Transvaal nere P
costalts, M funesta, both common forms in Tropical Africa,
P csnerens P marsnalus P anveosguammiger, My maurt
franus (near 2ty paludesa common Tropical Afncan form),
N pretoviensis N macalipalpes (this 1s Theobald's macult
palpss diffenng shghtly from James and Liston’s maculipalpss
which Theobald calls &V sudiensis) and € sguamosz  The
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author also records Wm  rosst the geographical distnbution
of which 1s usually considered as not extendmg so far west
To this list Gough adds A rlhedesiensis N natalensis, a
vanety of Af prefors nsss M rufipes and two vew species, C
argenteolobata and C' preforzensis

Isthmian Canal Commussion —Report of the Department
of Sanitation for September 1910 Ref Jour R A M C,
December 1910

Some remarks on habits of anopheles 1 connection with

d buld Anopheles which have been hiding during

theday in the prolected rooms mahe numerous attempts to
leave about 6 p M

Mathis and Leger Bull de Ia Soc Path Exot, 1g0g,
page 577

Mathis and Leger —Le pofudisme au Tonkws [ndex end:
mitgue pendant la sawson frasche Ibsd T 111, No 7, 13th
July 1910, page 465

In the months of October 1909 (cold season) to March
1910 {hot season) inclusive, the anthors have exammed the
bload of 2,135 children of ages from one month to 13 years,
1697 being under § years of age Great differences were
found 1n the endemuc indices of different areas  On the coast
land and Delta the index was very Jow, bemg practically o per
cent  In the valley of the Rivsere Ronge the rate was higher,
12per cent, whilst in the valley of the Riwsere Clasre and
Rimere Nazre it was very high, bemg 22 per cent and 29 per
cent tespectively In the North West Frontier district the
rate was low—g per cent

Between the rate 1n the cold season and that i the hot
season there was not much difference Tahen collectively, the
rate was 7 33 per cent 1 the hot weather and 5 83 per cent
1 the cold
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The spleen rates are not given, but 1t 15 possible that the
coast area would come under the defimtion of a healthy area
(spleen rate under 5 per cent ), whilst 1t 15 pretty certan that
the valleys of the Reviere Clarre and Rivsere Nowre would be
mncluded as hyper endemuc (over 50 per cent)  Vide note on
page 25)

Analysing the results with reference to age, Mathis and
Leger found that among children of 1 month to 5 years § 83
were infected and among children 515 years 665 per cent
Thereis thus no distinet  difference 1n the paraste rate at
different ages The matter 15 an important one as, if this were
not the case, grave difficulties would be mtraduced i obtaining
an index, 1t bemng obvious that if infection vaned greatly with
age, one’s result in any given case would be dependent very
largely on the proportion of children of different ages mn the
sample

In regard to the type of parasite present at different ages,
the authars found that m infants under t year the percen
tage proportion of the different parasites was sumple tertian
50 per cent, malignant tertan 33 3 per cent and quartan
166 per cent  Taking chuldren m two groups, namely, those
of from 1 month to 5 years of age and those of from 5—135 years,
the percentage of simple tertian was seen to dimmsh with age
from §2 4 per cent m the first group to 13 per cent ;m the
second  Quartan was about the same in the cold weather 1n
the two groups, but malignant tertian was twice as frequentn
the second group, 77 6 per cent as 1t was among the younger
children, 303 Duning the hot weather both groups had an
equal proportion of malignant tertian (30 per cent ), but the
proportion of quartan was doubled for children under §

Among indigenous adults admitted to hospital on account
of fever Mathis and Leger found the proportions for sxmpl(;!
tertian, quartan, and malignant tertian fo be m the cok
weather 8 percent, 11 per cent and 7g per cent respectively,
and 1n the hot weather 15 per cent, 25 per cent and §8 per
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cent respectively Thus there 15 always 2 great preponder
of malignant tertian among mdigenous adults suffening ft
fever

Calvocoress1 —~Die malartic unter den Mekka pil
Zet fur Hyg f 1, 28th October 1910

The author bas examined Mekka pilgrims as they pass
station at Tor in the Red Sea  He has met with many
of malana, mostly relapses  The proportion of the diffe
parasites has been malignant tertan 71 g per cent, simple
tian 24 per cent , quartan 3 5 per cent , and mixed maligr
terhian 3 per cent

Janm  Polichmco Rome December 1910, Ref };
Amer Med Assoc,21st Janvary 1911, page 231

Janmi has exammed over 2,000 temporary or permar
inhabitants of endimic foct of malana  He found parasite
53 of 146 persons free from the shghtest indication of mala
disease (vsde PALUDISY, No 2, page 111 ) When no para:
were found at a first Janm ad ered 2 th
peutic dose of strichnine  In many cases within 30 to
minutes parasttes appeared 1n the penpherl blood

Sore} —Le paludisme o la cote dl.otre Bull dela!
Path Evot IV, No 2, page 108
Sorel has investigated the endemic index onthe I

coast  The total number of cluldren examined wa 988
the percentage mfected 45

In children from 13 years of age the parasites were fo
1 56 per cent , 1n children y~=15 yearsof age i 38 per ct
and in children over 15 years in 43 percent  The most
quent parasmtes found were quartan and malignant tert
simple tertian was rather rare  In one locality conditrons v
unfavourable to the breeding of anopheles and the au
beleve., that such as were present were largely imported
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Tuncas —J? valore del M'indice splenomegaliconel Peprdem
sologra della malaria  Polichmico  Sezione ptatica Fase
27 I Ref 1n Arch § Schiff u Trop Hyg XV ¢

Trincas has studied the splenic index 1n 309 children mn 1its
relation to age, sex, economic condition of the parents, dietary
and type of fever present  He concludes that splenic enlarge
ment 1s most frequent and greatest at the age of 23 years,
1 the female, 1n the poor, and n the badly nounished The
type of fever most concerned 13 given as quotidian, possibly a
climical defimtion  He believes that the sgmficance of
splenic enlargement is chromcity of infection, and thinhs that
the mtensity of epidemic conditions has nothing to do with the
amonnt of splenic enlargement

Muhlens —Uber ernhetmische Malarsa guariana  Dent
Med Woch 42, 1910, page 1948

States that quartan 1s very rare m N W Germany, but
records two cases the ongin of which was obscure

W M James —Quartan malaria and sts parasste —Pro
ceedings of the Canmal Zone Med Soc, Vol I, Apni—
September 1910

A record and description of the quartan parasite —James‘
states that quartan p are not ly
in the Canal Zone Typical quartan paroxysms of fever even
1 cases showing the parasite are scarcely ever seen In
addition to a minute description of the schizonts, the author
gnves some valuable information regarding quartan gametes
As quartan 1s a form of malaria very liable to relapses, the
author has studied the question of parthenogenesis In both
tertian and quartan all the forms desenbed by Schaudinn
were seen, but only when asexual forms were also present
All degrees of atypical sporulation between 2 normal segment
ing form and the so called segmenting macrogamete were also




125

seen, but the author found 1t 1mpossible to say whether
¢ parthenogenetic * forms were atypical schizonts or sporulat
ing macrogametes James describes a pecuhar form of the
parasite which 1s distinct from exther the schizont of the gamete

Brem «~Chinscal studses of malaria w the White Race —
Archives of Internal Medieme Chicago  Ref Jour Amer
Med Assoc

Inthe VWite Fever Wards of Ancon Hospital dunng
190, and 1906 out of a total of 1,300 patients 1,107 were
admitted for malana In 703 or 637 per cent of these
parasites were found, the proportion of the different species
bemng aestivo autumnal 63 4 per cent, tertam 329 per cent
No quartan parasites were encountered DMixed mfections
were found in 3 7 per cent of cuses showing parastes  Three
systems of quinine admimstration (curative) were tested ws ,
(1) 30 grams daly 1n three doses of 1o grs at 6 8, and 1o
A M, (2) from 30 to 40 grams gnenin 5 gram doses every
four hours , (3) 20 grams daly mn two doses of to grams
The febrile period was approximately equal under systems
{1) and (2), 1t was much longer under system (3} Of the
three methods the first nwas on the whole preferred

Low —The duration of wnfechion of maldaria —Jour
of Trop Med, 15th November 1910, page 342

The author records the history of W, the second volun
teer, bitten by wfected anopheles brought from Italy by Low
and Sambon  The mmtial attach was i September 1900
There were several relapses in the course of the next two years
and parasites (bemign tertan) were found at the time of a
relapse n 1903 Low refers also to the case of P M,
the other volunteer, who had an attach nine months
after the imtial attack, though this was followed by three
months' quinine treatment and calls attention to tne difficulty
of determining the recovery rate in untreated cases
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Urnola ~Ref Lancet, 28th January 1911, page 2 52

Urriola states that malarial infection can be ascertamed
even when parasites are not found m the blood by the detec
tion of malanal pigment 1 the unne A sample of unne
carefully collected 15 centrifugalised and the sed ex
ammed  The pigment may occur m clusters or m hyaline
casts, etc  Prolonged search 15 sometimes requred The
possthility of the detection of malanal pigment under the
circumstances seems rather doubtful, but the correctness of
the contention might easily be put to the test m severe cases
of undoubted malara

Deaderich —Recurrences sn malarsz  Bull de la Soc
Path Exot T III, No 8, October 1910, page 498

Sums up briefly difierent views as to the causes of long
relapses  The theores to explan the phenomenon of long
relapses are given as three—(1) feeble schizogome reproduc
tion 1 the spleen and elsewhere, (2) intracorpuscular con
jyugation with the formation of a zygote stage or resting body,
(3) parthenogenesis  The author nchnes to the last theory
We may draw attentron 1n this connection to the work of
James at Panama (v:de reference n present number of this
journal), in which he refers to the ympossibility of deciding with
certamty between ordmary or atypical sporulation and
sporulating * gametes” It should not be forgotten that
ordinary sporulating benign terhian parasites often show some
delay in the sphtting up of the chromatin, and experience
teaches one to be rather careful n making a confident diag
nosts of such forms  The tnpresston gathered from a number
of references to gametes ts that more experience would have
caused the wnter to define his diagnostic signs more care
fully 1f one takes as a defimtion of 2 macrogamete | merely
what one considers to be a full grown form in which the
chromatin does not show signs of dision, one wil hase
ample opportunity of seemng such associated with sporulaton
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Donzello —Campargn agamst Malaria s Stcly Polichnie
Rome, February 1011 Reference Jour Amer Med Assac,
Aprl 1911, page 1013

As people n the selected area were debilitated from
repeated mfections, the P was kept up throughout the
winter 10 the hope of effecting a permanent cure  In spite of
this, malana recurred 1n § 7 per cent  The general condition
of the people nas, however, much better than it had been and
the spleens were matersally reduced 1n size  Preventive treat
ment 1n the preceding summer was given to 33,387 people, six
grams bemng given every second day  No cases of permcians
malana occurred whilst only 2 6 per cent among the agricul
tunists and 13 per cent among mmers had attacks  There
was no mortaty  The results were thrown mto bnght reliet
by contrast with the prevalence of fever amang the people
cutside the treated area

Ross, Thomson and Simpson-—dA case of Blackwater
fever follomed by a pecnitar relapse mithout haemoglobinuria
or detectable plasmodia Ann of Trop Med and Paras
stology, Vol 1V, No 3, page 307

The authors record a case of blackwater fever in which the
attack supervened whilst a daily count of parasites was
progress  No parasites were seen duning the blackwater or
durmg a second attack of fever followmg this, but unasso
ciated with haemaglobinuna, nor were any other forms of
parasite seen As p ly noted by Chnstophers and
Bentley, the amount of haemoglobin passed calculated in terms
of actual blood represented ts very small But the authors’

1 that h glot 13 a small overflow of the
freed haemoglobin which the liver has not been able to deal
with is rather misteading and scarcely does justice to recent
researches on this disease  Both Chnstophers and Bentley
and Barett and York show distinctly that haemoglobnuna
occurs as a consequence of the existence of even a trace of




126
Urniola —Ref Lancet, 28th January 1911, page 2 53

Urnola states that malarsal mfection ean be ascertamed
even when parasites are not found m the blood by the detec
tion of malanal pigment i the urme A sample of urine
carefully collected 15 centrifugalised and the sed ex
ammed The pigment may oceur 1 clusters or hyaline
casts, etc Prolonged search 1s sometimes requred The
possihility of the detection of malanal pigment under the
circumstances seems rather doubtful, but the cormrectness of
the contention mught easily be put to the test m severe cases
of undoubted malania

Deaderick —Recurrences in malarsa  Bull de la Soc
Path Exot T III, No 8, October 1910, page 498

Sums up briefly different views as to the causes of fong
relapses  The theones to explain the phenomenon of long
relapses are given as three—(t) feeble schizogome reproduc
tion 1 the spleen and elsewhere, (2) mtracorpuscular con
jugation with the formation of a zygote stage or resting body,
(3) parthenogenesis  The author nchines to the last theory
We may draw attention m this connectron to the work of
James at Panama (v:de reference n present number of this
journal), 1n which he refers tothe impossibility of decidng with
certanty between ordmaty or atypical sporulation and
sporulating “gametes” It should not be forgotten that
ordinary sporulating bemgn tertian parasites aften show some
delay i the sphitting up of the chromatin, and experience
teaches one to be rather careful in maling a confident diag
nosis of such forms  The tmpression gathered from a number
of references to gametes 15 that more expenence would have
caused the writer to define s diagnostic signs more care
fully  1f one takes as a defimtion of a maerogamete merely
what one considers to be a full grown form in which the
chromatin does not show sgns of division, one will hase
ample oppertunity of seeing such assocrated wath sporulation
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Donzello w=Campasgn agawnst Malaria w Sterly Pohelinic
Rome February 1911 Reference Jour Amer Med Assoc,
Apnl 1911, page 1013

As people n the selected area were debilitated from
repeated infections, the campaign was kept up throughout the
winter i the hope of effecting a permanent cure  In spite of
this malaria recurred in § 7 per cent  The general condition
of the people was, however, much better than it had been and
the spleens were matertally reduced 1n size  Preventive treat
ment t the preceding summer was givento 33,387 people, six
grams being given every second day  No cases of permerous
malaria occurred whilst only 2 6 per cent among the agricul
tunsts and 13 per cent among muners had attacks There
was no mortahty  The results were thrown nto brnight reltet
by contrast with the prevalence of fever among the people
outside the treated area

Ross, Thomson and Simpson —A case of Blackwater
fever follomed by a peculiar velapse without haemoglobinuria
or detectable plasmodia Ann of Trop Med and Paras
itology, Vol IV, No 3, page 307

The authors record a case of blackwater fever i which the
attack supervened whilt a daly count of parasites wasin
progress  No parasites were seen duning the blachwater or
durng a second attack of fever following this, but unasso
ciated with haemaglobinunia,, nor were any other forms of
parasite seen  As previousty noted by Chnstophers and
Bentley, the amount of haemoglobin passed caleulated in terms
of actual blood represented is very small  But the authors’
conclusion that haemoglobinuria 1s a small overflow of the
freed haemoglobin which the liver has not been able to deal
with is rather misleading and scarcely does Justice to recent
researches on this disease  Both Chnistophers and Bentley
and Burrett and York show distinctly that haemoglobinuria
oceurs as a consequence of the existence of even a trace of
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free haemoglobin m the Blood It 1s not, as was formerly
supposed (and as the wording of the authors’ concluston would
seem to indicate), only when a great excess of haemogtobin 15
present that haemoglobinuna accurs, (v:de the next article)

Simpson ~—On  Heemoglbn metabolism 1 Malarsal
Fever Ann of Trop Med and Parasitology, Vol 1V, No 3,
page 313

The author draws attention to the importance of estimat
ng the faecal urohilin as well as that present i the urme of
one wishes to arrive at the total output of this denvatne of
haemoglobin  The method employed to estimate the urmary
urobthn was to determine the dilution at which the spectrum
of urobiln just became wmwisible when the solution was ex
amined mn alayer 15 mm thick This was then compared with
standardised solutions of pure urobthn  In the case of faeces
the urobilin was extracted by shahing with large amounts of
water acidulated with sulphunic ad ~ After exposure to day
hight for some time the amount of urobihin was then estimated
by the same method as that employed for urme  In cases of
simple tertian malana the author finds no increase of urobtha
excretion beyond that to be expected from the amount of
febnle disturbance present  In malignant terhan the urobilin
excreted 15 much 1 excess of this  In Blackwater fever the
amount, considenng both unne and faeces, 1s enormous and
equal in the particular case exammed to the equualent of the
total blood haemoglobin  In stating that the normal channels
are capable of dealing with free haemoglobn, the author says
that a severe stram, equal to 25 per cent of the total circulat
ing  haemoglobmn, can be sustaiped without causing
haemoglobinuna  This must surely be an error, for Barrett
and York give up to only 25 per cent of the red cells or a mete
trace of haemoglobinaemia This latter determination 1s 1 fact
tantamount to saying that a very shght degree of solution of
the red cells in the perpheral blood leads to haemoglobin
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aemia—3 conclusion 1 accord with actual observations on
Blackwater fever cases mn which haemoglobmaemia however
shight,1s d with h lob

(4

Manceaux  Sur la fechnsque de cullure des Lesshmama
Bull Sec Path Exot Vol IV, p 286

The following medum for the cultivation of Leishmama s
recommended —

Distilled water Qno grammes

Agar agar Y

Sodium chloride 6

Rabbit s blacd 1 part to 3 parts of agar agar

The following 15 the method of prepaning the medm
Macerate the agar agar in a cnistalliser contaiming disniled water
After five or six hours change the water and after 24 hours
drainit off Fhen to the melted agaragar add sufficient
dishilled water to make the werght g14 grammes  Then add 6
grammes of sodm chlonde  Dissolve, filter and pour from 3
to 5 cc into each test tube  Sterlise  Remelt the medum
and after allowing it to cool to §3°C to 55°C add the required
quantity of rabbit's blood obtamed aseptically from the heart
Inchine the tubes and the next day test their stenlity by ncu

bation  The parasites develop best at a temperature of 20 to
23°C
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