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FIRST DAY.

Tuesday, October 12, 1009,
PRESENMT.

His Excellency the Viceroy and Governor General of India.

His Honour the Lieutenant-Governor of the Punjab.

The Honourable Sir Herbert Risley, K.C.LE., C.5.1,, L.C.S., Member
of Council in charge of the Home Department.

Sir Harold Stuart, K.C.V.O.,, C5.I., L.C.5,, Secretary to the Govern-
ment of India, Home Department.

The Delegates to the Conference.

His Excellency the Viceroy opened the Conference with the following
address :=—

GENTLEMEN,

| must in the first place welcome you heartily to Simla. [ assure you I
fully appreciate the strain that a break in the every-day work of busy men
must always cause-—to say nothing of the personal inconvenience of the long
journeys many of you have had to undertake And [ recognise too the public
spirit of the local Governments who have deputed officers to represent them
in your coming deliberations, who could not be easily spared from the important
posts they fill.

But, gentlemen, the subject which I have invited you to Simla to discuss
has seemed to me of such vital importance as affecting the health and therefore
the welfare of the vast populations of this country, that it could not adequately
be dealt with by local effort—or rather that local effort would be far more likely
to succeed if the general principles upon which the ravages of malaria are to
be combated were discussed by a central ass&mh'lag’ig in possession of a full
knowledge of all local characteristicsand possibilities. There are many condi-
tions which may influence local Governments in the line of action they may
think it best to adopt. But, on the other hand, we appear to me to be con-
fronted with certain facts not only as to the deplorable results of a terrible
sickness, but as to well-ascertained means of counteracting them,—facts which
demand the joint consideration of all local autherities and the joint acceptance
of the plan of campaign it may be advisable to adopt.

It is with this view that I have convened an Imperial Conference on
Malaria. It rests with the Conference to discuss a great hygienic problem, and
I have been anxious that in the composition of the Conference the Government
of India should have the benefit not only of expert but of administrative and
lay opinion. | need hardly tell you that on hygienic matters I am myself a
layman, and it is with the utmost humility that I venture to address the galaxy
of expert talent 1 see before me. But still the people of India are laymen like
myselfe=we know of a dread disease and of a dismal death-roll ; we read of the
weapons with which we are told it can be effectvally fought, and we look to
you as experts to help us,

I am afraid that very often in this world of ours it requires some sudden
erisis to bring home to us the existence of an evil which has long been in our
midst. Malaria is no new ailment. The cruel epidemic which raged last
autumn in the United Provinces and in the Punjab exceptionally emphasised
its dire consequences and has impressed upon public opinion the magnitude of
the question with which the Government of India is called upon to dea!, yet




we must remember that much as the Punjab and the United Provinces have
suffered, there are many districts in Bengal where the people have died in
thousands during past years and where the strength of the population has been
undermined. Malaria has been a terrible scourge in many parts of India. 1
have no wish to weary you with a repetition of statistics which are no doubt well
known to all of you, ]gut speaking generally, the number of deaths ascribed to
fever in the whole of India has varied during the last 10 years from about
4 millions to 4} millions per annum: and though it is admitted that only a
portion of these are due to malaria, and though we cannot say with precision
what that proportion is, 1t has been estimated to be from one-fourth to one-fifth
of the total number of deaths entered in our returns as due to fever. We may
therefore take it that malaria is answerable in an ordinary season for about a
million deaths in the year. But.last year the number of deaths ascribed to fever
was one million more than the normal, and there are grounds for belief that this
additional million was due to malaria, and not to the other diseases which go to
swell the total returns under the heading of fever. We may therefore assume
that the number of deaths from malaria in India are ordinarily one million,
but that in an exceptional season they have risen to two millions. If we admit
such a conclusion, as 1 am afraid we must, we cannot disguise from ourselves
the magnitude of the evil with which we have to deal. And the loss by death
is by no means the whole of that evil. There are the cases of those who
contract the disease, but do not diz, and the ratio of the number of such cases
to the number of deaths is very high. I believe one estimate has placed it as
high as 133 cases of sickness to one death., If therefore we take it only in the
proportion of 50 to 1, we have to admit 100 million cases of fever for last year
which were not fatal. It is appalling to think of the suffering and economic
loss that such conditions imply—not only direct and immediate loss by the
death and sickness of adults, but potential loss in the case of the children. And
yet much of this widespread suffering scientists assure us is preventible, The
chief problem before the Conference will be to discover by what means that
assurance can best be confirmed.

I have already told you, gentlemen, that I am addressing you entirely as a
layman, 1 am in no way entitled to enter the arena of scientific hygienic dis-
cussion, but 1 gratefully acknowledge the debt of gratitude we owe to the
comparatively recent discoveries of the secret history of the world-wide disease
this Cenference has assembled to consider. We all know the old theories about
malaria,—the [talian derivation of the word illustrates them : mala aria, bad
air ; air tainted by injurious emanations from animal or vegetable matter ;
noxious exhalations of marshy districts ; in other words miasma. It has too
been ascribed to the ' Sirocco’, that disagreeable wind, the relaxing effects of
which are, | am sure, known to any of you who have frequented the shores of
the Mediterranean. Those were the beliefs of old days, and it was not till
1880 that Laveran, a French Army Surgeon, discovered the malarial parasite
and his views were not accepted until they were confirmed some years later,
by Italian scientists. In 1894, Sir Patrick Manson suggested that the malaria
parasite probably had some kind of mosquito as an intermediate host which
was necessary for its development, and it was only in 1897 that, acting on
that suggestion, Major Ross made the brilliant discovery which I may ﬁla s
venture to say solved the problem of the etiology of malaria and earned ll::- him
not only the admiration of scientists, but the thanks of the world at large.
Major Ross's discovery has been put to practical test in Italy, Panama,
Ismailia, and at other places, and there would seem to be no reason to doubt
that if man can be protected from the bites of infected mosquitoes, he will not
contract malaria. This however confronts us with another problem—is it
always possible to exterminate a particular kind of mosquito from malarious
localities ?  The answer | venture to think rests rather with the administrator
than with the doctor and man of science. 1 am alraid, gentlemen, I have not
the hardihood to enter into the controversial atmosphere which surrounds the
question—I must leave it to you to decide to what extent the malaria mosquito
has been personally vanquished in the past or can be autterly defeated in the
future. Much must depend upon the development of sanitation, upon carefully
considered organisation, and last but not least, upon financial possibilities, But
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however that may be, whilst readily admitting the value of the great discoveries
to which I have referred, we are mercifully, in our struggle with malaria, not
merely confined to the direction of an anti-mosquito campaign. We have other
means of attack at our disposal. For there is ample evidence of the marvelloud
results due to the administration of quinine as a prophylactic—I of course
mean as a prophylactic administered upon systematic and well-thought-out
lines. Dr. Osler—Regius Professor of Medicineat Oxford—in a letter to the
Times in the spring of this year told us his experiences of preventive treatment
of malaria in Canada. The same treatment has also met with marked
success on the Parama Canal, whilst in ltaly in malarial districts quinine is
distributed in the shape of comfits and chocolates. Dr. Bentley has written in
the same sense of his experiences in India, and Licutenant-Colonel Braide has
told us of the very satisfactory results due to prophylactic treatment in the

isons of the Punjab under his charge. So that the Conference will have

fore it two important facts, Major Ross’s discovery of the actual cause of
malaria, and the evidence, which I]think we may assume to be incontrovertible,
that where quinine can be systematically administered as a prophylactic, a very
general immunity from malaria will be the result. It will rest with the Cons
ference to decide by what means the knowledge of these two great facts may
best be utilised. The practical application of that knowledge must involve the
consideration of many points of detail upon which it would be useless for me to
enter to-day, but which will require much careful and searching enquiry—as a basis
for which the Conference will, | am glad to say, have before it an able paper by
Colonel Leslie embodying his propesals for the systematic investigation into the
possible prevention and treatment of fevers.

Gentlemen, | have only attempted to outline the general conditions, as
they appear to me, surrounding the consideration of the problem with which you
will have to deal—a problem of Imperial magnitude—inasmuch as it affects the
health and happiness of this great country—the suceessful solution of which must
depend upon the united efforts of the administrations and varied interests
which you have assembled here to represent. Itis my earnest hope that the
results of your deliberations may—by the nauguration of a campaign against
what we now know to be a preventible disease==confer a great boon upon the

eople of India and though the campaign must of necessity be long and hard
?ﬂugh[r I open this Conference in the firm belief that it will eventually be crowned

with success. .

The following paper was then read :—

Malaria in India
BY
LiEUTENANT-COLONEL ]. T, W. LESLIE, M.B.,, C.LE, L.M.S.

Before beginning the regular business of this Conference it seems to be
desirable that you should have before you a rough sketch of the position of the
oblems of which, we are to endeavour to find some solution, namely, the reduc-
tion of the amount of malaral infection in India and the mitigation of the results

of infection.

A reference to any recent Report of the Sanitary Commissioner witk the
Government of India will show that out of a total number of about eicht million
deaths recorded during the year, 4% millions were registered under the heading
“ fgver.,” Many people assume that all these fever deaths are due to malaria, but a
very cursory examination of the details of the statistics will show that this assump-
tion is erroneous. I, for instance, we turn to the statistics recorded in Sind 1n
1907, we find that the total death rate was 22°4 per 1,000, including a death rate
from fever of 19°3. If ail the deaths which appear under the heading * fever
had been due to malaria, all the other diseases to which flesh is heir caused only 32
deaths in every thousand of the population. This is obviously absurd, If we now
look at LE: stTtistici?li I;liarar:hi i-:-rhthe. sanlir. yea;. End that the total death
rate—unhappily very high owing to the prevalence o e—was 49 per thousa
including :Pdagth rate from fevers of 7 per thousand. Asa matter of fact, H‘ld;
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registration of vital statistics in India, except in a few of the towns, is carried out
by means of an illiterate agency, and although in many provinces the total figures
are surprisingly correct, the registered causes of death are always very mislead-
in[g. he heading * fever " represents pneumonia, tubercle of the lungs, diseases
of the kidneys, and indeed, all the so-called medical diseases, except diseases
like cholera and small-pox of which the distinctive signs are unmistakeable by the
people themselves.

The total number of deaths registered under the heading “ fever * is remark-
ably constant from year to year, the figure being a little short of 4} millions, and
the mean death rate rather less than 10'5 ]i»er thousand. During the last ten
years death rates have been raised owing to plague, but we may say that if, in a
given year, the total Indian death rate was 35 per thousand, four-sevenths of it,
or 2o per thousand, would be ascribed to fever,

The question that at once occurs is, " what proportion of this death rate of
20 per 1,00G is due to malaria?"”, and cbviously, in the circumstances in which
deaths are registered, this is an exceedingly difficult question to answer with any
degree of accuracy, but from the indications afforded by certain special enquiries,
from the dispensary reports, and other sources, it has been estimated for the
whole country at about one-fourth, that is to say, the mean death rate from mala-
rial fevers, in an ordinary year, and taking the country as a whole, is about g
per thousand. This means that in an ordinary year malaria causes about
1,130,000 deaths, and as in such a year it is not a very fatal disease, this number
of deaths represents an enormous amount of suffering and loss of labour, often
at the time when labour is of most value. [t 1s impossinle to judge of the
amount of suffering or to frame an estimate of the economic loss, because we
have no trustworthy data regarding the degree of fatality of the disease among
the people. '

A rough idea of the extent to which death from malaria is preventible in
India may be formed from a study of the effects of the disease in the Native
Army and in jails, but, of course, in any comparison of the statistics re!urring to
soldiers and prisoners with those of the general population, we must not omit to
make allowance for the age and sex constitution of the populations compared,
and for the peculiarly favourable conditions in which preventive measures act
among bodies of men under skilled control.

The MNative Army consists of picked men who, when they are with their
regiments, are looked after carefully in health and skilfully tended when sick.
The admission and death rates ascribed to malaria have declined in recent years,
but during each of the ten years ending with 1go7 it may be said that three men
in every 2,000 died from its effects, :

Prisoners are greatly inferior to soldiers in physique and they are subject to
the depressing effects and monotonous routine of jail life. Moreover, there is
a continuous flow into and through the prisons of individuals, many of them
infected with malana, taken from the lowest and poorest ranks of society. Still,
far more stringent measures of prevention are possible in jails than in regimental
lines, and the results are consequently better, so far as malaria is concerned, In
each year of the decennium, on an average, four prisoners in each 3,000 died
from malarial fever.

When the deaths ascribed to malaria in the jails are closely investigated, it
is found that in a considerable proportion of the cases death was due to a cause
other than malaria, so that the mean death rate of the ten years, which on paper
i5 1°30 per thousand, is in fact only about 1 per thousand. That is to say, the
death rate among prisoners from malarial fevers is about one-fifth of what it is
among the general population. A comparison of a death rate among prisoners
with that among the general population is misleading owing to the numbers of
children and old people among the latter, but preventive measures are by no means

rfect in the prisons, and perhaps we may say that if we could place all the people
in fairly good hygienic conditions, give them pmghy’ﬁactin doses of quinine during
the fever season and provide them with suitable food and skilled attendance when
they are attacked, we should prevent three-fourths of the deaths from fever that
now occur, This is perhaps rather speculative—certainly there are a good many
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*ifs' about it. Our experience in prisons does show this, malarial fever properly
treated is by no means a fatal disease among adults. Last year (19o8) mal;erzal
fevers were extraordinarily prevalent and fatal in north-western India. During the
year there were 20,039 cases of fever admitted into the jail hospitals throughout

‘the country, and only 105 of those cases terminated fatally. Assuming that all the

105 died from malaria, which the posé morfem records show was by no means
the case, this means that only one in 1g1 cases of fever ended in death, and
this in a year when the fever was peculiarly deadly. Contrast this with the state
of affairs among the general population in the United Frovinces in 1908, when
one person in every 24 died of fever—in that year mostly malarial. Why is it
that a diseaze which is so rarely fatal to a prisoner should be so often fatal to a
free man?

A very large fraction of the total mortality from lever among the general
population occurs among children and the aged, and in epidemic years the
suffer disproportionately, because in such years, for reasons which we shall
resently mention, they have to suffer from privations which loosen their feeble
]l:uld on ﬁfe. In the Punjab in 1908 the infantile death rate from fever was doubled
and the fever death rates among children between the ages of 1 year and 10 years
of age were more than doubled. While due allowance must always be made for
the share of the total mortality occasioned by malaria among the very young, it
seems to me that, in normal years at any rate, there is sometimes a danger of
exaggerating it for it is not uncommon to find practically all the deaths occur-
ring in infancy attributed to malarial fevers. Now we know that, in temperate
climates, where there is no malaria, the mortality in infancy even in favourable
circumstances is high; and in a tropical or sub-tropical country with a very high
birth rate, we cannot expect children to escape the effects of mal-nutrition, bowel
complaints, parental ignorance and other special dangers of childhood.

In normal years | beliecve many of the deaths which result from malarial
fevers are directly due to the treatment, or rather want of treatment of the cases.
I do not refer to the neglect of medicinal remedies, but to the withholding of
food. In this country and in some others it is an article of popular svpersti-
tion that a fever should be starved, and the sufferer and his friends believe that
the taking of food brings on the attack of fever. Too often it is the sufferer
that is starved and not the fever.

In any place in which malaria exists meteorological conditions may deter-
mine a severe epidemic of fever, when the disease becomes not only much more
commen, but enormously more fatal than in ordinary years.

When heavy rains precede a severe outbreak of fever, they cause floods,
when large tracts of country are submerged, houses collapse, harvests are de-
stroyed and the poorer classes of the peasantry are not only thrown out of employ-
ment, but are exposed to great privation and hardship. It is then that the
mortality among children and the aged is so high—malaria, owing to the simul-
taneous occurrence of exposure and privation, has become a very fatal disease.
These are obvious cunsid;:arati{ms, but there are others which have not yet been
fully elucidated. The floods, of course, produce lasting pools of water in which
mosquitoes breed, but a feature of these autumn epidemics is the suddenness of
their onset, which it seems can be accounted for only by large numbers of
mosguitoes being very rapidly infected.

In the towns, in India as in other countries, there are numbers of people who
lead a hand to mouth existence ; ill-housed, ill-clad and ill-fed, they pick up a pre-
carious livelihood in the unskilied labour market. Such people have unsuitable
food at the best of times, and they have no savings, so that when anything occurs
to check the demand for such work as they can do, the scanty coarse food
becomes scantier and coarser and they and those dependent on them offer little
resistance to malarial infection and readily succumb to its effects.

Analogous conditions, as pointed out by Christophers and Bentley, may be
artificially preduced in any area in which anopheles mosquitoes can breed, when
large numbers of labourers are collected in it under bad hygienic conditions.
The majority of such labourers are frec from infection, but are highly susceptible
to it, a few are infected, and all are dependent on their daily labour for their daily
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bread. Infection spreads and with it the inability to earn money to pay for suffi-
cient food, privation added to malaria determines a severe attack, attacks are
repeated and here again the disease is a very fatal one.

The cause of malaria is a sporozoan parasite of which there are three species
generally recognized.  These parasites pass the sexual phase of their lives in
certain mosquitoes and the asexual phase in the blood of man. The important
fact in respect of the prevention of malaria is that in nature the parasites oceurin
both hosts and, so far as is known, nowhere else.

Preventive measures are founded on this fact and have for their object the
destruction of the insect host, the prevention of the transference of the para-
sites from one host to the other, or the destruction of the parasites in the blood
of man.

It is unnecessary to enumerate in detail the devices which have been used to
effect these objects, they may all, I think, be classified under three heads.

1) The extermination of mosquitoes.
(z) The prevention of bites.
(3) The administration of quinine.

The prevention of bites is useful as a supplement to more radical measures
but, so far as this is effected by wire gauze screens and mosquito curtains, which
are expensive and require careful handling, the use of the measure must be limited
to the wealthier classes.

Much [ believe could be effected by improving the design of living rooms
and dormitories. [t seems obvious that a well ventilated white-washed room will
afford less shelter during the day to mosquitoes than a dark dingy room. Anoint-
ing the body with substances offensive to mosquitoes is useful on occasion.

Of the two radical measures, one aims at the extirpation of mosquitoes by
abolishing their breeding places or destroying the eggs, larvae or mature insects,
the other aims at destroying the sporozoan by the administration of quinine, and
there has been much controversy regarding the merits of the two measures.
It has always seemed to me to be unfortunate that so many of the writers who
contribute their views on this controversy to the public press have not been at
the pains to study the original accounts of the experiments on which any opinion
of value must be based. The consequence of so much wild writing has been to
confuse the issue, and not only the intelligent layman, but even medical men have
been led astray.

It is obvious, if malaria is due solely to the bites of anopheles mosquitoes,
that the extirpation of these mosquitoes will abolish malaria. It will be
admitted by everybody that the continuous use of quinine, even for a short time
during the year, isinconvenient and unpleasant to the individual and difficult to
carry out among a community. It is therefore evident that the best way to get
rid of malaria is to destroy the mosquitoes. The only questions are. Can it be
done ? and, if it can, at what cost ? [t has been successfully done at Ismailia,
but in cenditions which were extraordinarily favourable, such, as [ fear, occur very
rarely, if they ever occur, in India.

Ismailia was built about 25 years ago by the Suez Canal Company as a
model town. It is situated on the shore of the bitter lake Timsah, with the desert
behind it. The water supply is derived from the fresh water canal.

In his report to the Liverpool School of Tropical Medicine, published in
January, 1903, Major Ross pointed out that “ almost the whole of the irrigation
system of Ismailia is free from larvae and is unfavourable to their propagation”
and that “the waters which really occasion malaria are the most shallow and
insignificant surface poals, which could be filled up and drained away without
difficulty and without detriment to cultivation or irrigation,” indeed, he re-
marked, * mosquitoes can be extirpated with great facility at Ismailia, in fact
with much greater facility than in any other town I have seen.” Fever is said
to have appeared in Ismailia in 1877, but it was never severs, and only three
‘or four pernicious attacks had occurred from the commencement of the epidemic
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until 1go2. Major Ross says “ The illness does not appear to be of such a
severe type as | have met with in parts of India and Africa; and no deaths
have been reported.”

The population of the townis 7 or 8,000; the Canal Company is the cons
trolling force everywhere; there are no pr&ljudices to overcome ; there is no lack
of meney; the seil is sandy and the rainfall averages less than two inches in the

ear. Compare these conditions with those of any malarious town you know in
ndia. The Ismailia experiment proves that the extirpation of mosquitoes to a
degree sufficient to abolish malaria is possible, and so far it is a valuable lesson
to Indian administrators, but surely it is futile to say that because success was
achieved at lsmailia it should be achieved in the same manner in Indian towns.
I have said nothing of the expense.

We may now turn to a place where operations against mosguitoes were less
successful—Mian Mir. This cantonment was deliberately chosen by the Royal
Society’s Commissioners, to whom Captain James was attached as a represent-
ative of the Government of India, (1) because malaria was prevalent in it, and
{z), because it was thought that the conditions for the destruction of mosquitoes
were favourable. The Royal Society's Commissioners' experience in Africa had
led them to doubt the practical value of operations against mosquitoes in the
moister regions of the world, but they thought that such operations would be
successful in the semi-desert conditions of Northern India. Mian Mir differs
from Ismailia is most particulars, two of which are of special importance—the
soil is impervious and the rainfall averages about 22 inches. The first year's
(1902) operations were carried out by Captain James. His conclusion was that
“mosquito destruction if it can be carried out successiully, will effectually banish
malaria,” and " the chief drawback to mosquito destruction is its difficulty and
expense .

The second year's (1go3) operations were carried on by Lieutenant
Christophers.  His conclusions were—

* The destruction of anopheles within an area by attacking their breeding
places is extremely difficult. Although large numbers of pools were filled up and
drained, and millions of larve destroyed by eil, adult anopheles were still
abundant.

** The mere obliteration of local breeding-places is useless. In Mian Mir
almost complete absence of breeding was ensured to a distance of over half a
mile, but adults still appeared in large and increasing numbers in the area.

“* A distinct effect was produced upon the malaria of troops and on the
endemic index of the bazars. This was, however, only evident in the beginning
of the fever season, and could not be maintained.

“ The failure of the operations apﬁpmmd io be due to the passage of adult
anopheles into the area from without.’

A great deal was learned fromthe operations in Mian Mir. Belore they
were undertaken it was thought that fever carrying mosquitoes bred in still pools
of water, and could fly at most for a few hundred yards. [t was discovered at
Mian Min that fever carrying mosquitoes breed not only in pools, but in running
water and that they can fly for half a mile ; consequently such operations as can
be carried out by a mosquito brigade were of very little use in Mian Mir. The
erities of the operations did not, however, pause Lo consider matters of this kind,
* Why," they said, *did you limit your operations to an area of four miles 2,
“ What,"” they continued, ** is the use of ﬁlring up and oiling puddles when there
are channels of running water in which anopheles breed ?''

It seems to me that this was hardly fair.

The second phase of the Mian Mir experiment began with the extensive
works undertaken by the military authorities ; the results obtained will, I hope, be
fully examined elsewhere.

Before leaving Mian Mir there is one matter to which reference must be
made. It has been said that the failure of the operations at Mian Mir has led to



the neglect of anti-mosquito work in India. 1 do not think this is the case. All
the Mian Mir experiment showed was that success in operations against mosqui-
toes is not so easily gained as some people say, and no one who reads the excel-
lent reports by Major Ross on the work at Ismailia and by Captain James and
Lieutenant Christophers on the work at Mian Mir will deny that this is correct.
During the last ten years the energies of local Governments and municipalities
have been very fully occupied in dealing with plague, and less money has been
available for the prevention of malaria than might otherwise have been the case,
But a great deal has been attempted. 1f we have erred in giving too much
attention to quinine prophylaxis and too little attention to mosquito destruction,
we have erred in the best company. Professor Angelo Celli of Rome, whose
experience is greater than that of anyone else, at any rate in Europe, finds that
although the destruction of mosquitoes is possible in the laboratory and in small
areas the difficulties in extensive areas are generally insuperable.

Important information regarding malaria in villages was obtained by the
Drainage Committee appointed by the Government of Bengal in 1906 to
enquire into the conditions of the drainage of the Presidency Division and their
connection with malaria. Captain Stewart and Lieutenant Proctor of the Indian
Medical Service were the experts appointed to assist the Committee. In the
districts of ]Ieisort, Nudia and Murshidabad, they found that malaria as estimated
from the spleen rates of children under 12 years of age, was, on an average,
much less prevalent in villages situated on the banks of live rivers and on dry
land than in villages situated on the banks of dead rivers or #keels, while in
villages surrounded by thick jungle the spleen rate (68'8) was more than twice
as high as that (26°2) in villages with little jungle around them—the effect of the
thick jungle being to afford shade from the sun and check the evaporation of
water from small hollows in which mosquitoes breed.

The success or failure of minor operations against mosquitoes appears to me
to depend upon the state of the drainage. Where drainage is perfect, as in the
case of Ismailia, the inhabitants can exterminate mosquitoes with little trouble ;
but where drainage is non-existent or bad, as at Mian Mir, it is practically
impossible, by any means at present within their reach, for the inhabitants to
destroy the mosquitoes.

In any scheme, then, which has for its object the removal of malaria from an
area, the first step is to ascertain the condition of the drainage and, if it is
imperfect, how it can be improved so as to prevent water-logging of the sail,
not only in ordinary seasons, but in seasons of extraordinary rainfall. In the
drier parts of India it seems it is abnormally heavy rainfall that is the danger.
Last year in the west of the United Provinces the monsoon rainfall was about
normal, but all the rain fell in two months, and fever was severely epidemic; in
Berar the monsoon rainfall was 24 per cent in excess, but it took nearly four
months to fall, and fever was less prevalent than usual. Drainage schemes are
costly and they require a long time to carry out even when the funds are avail-
able, and in the meantime the choice must often be made between measures
against mosquitoes and the administration of quinine—unless, as may often be
the case, it appears to be advantageous to use both these measures, i

In making the choice all the circumstances of the case must be taken into
consideration. To take extreme examples. If we have a town containing a few
pools which are the only sources of the anopheles mosguitoes infecting the
inhabitants, it is obvious that the remedy is to drain or fill up the pools. If we
have a small village surrounded by a swamp in which anopheles breed, it is
evident that quinine prophylaxis is the best remedy. In India we have all the
gradations between these two extremes, but those approximating to the village
in the swamp are in the enormous majority.

An obstacle that has stood in the way of quinine prophylaxis is the
doubt entertained by the general public and some members of the medi-
cal profession of its efficacy. This doubt is in moest cases founded upon
experience—medical men have found persons who have apparently been
regularly taking quinine get fever, and most practitioners have come across
cases in which quinine seemed to fail to cure malarial fever, while instances
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are not uncommon in which the results of quinine prophylaxis in a community
have been exceedingly unsatisfactory. Sometimes the cause of failure is not far
to seek—the drug has not been taken at all, the dose has been insufficient, or it
has been taken irregularly. There are other instances, however, that are by no
means easy to explain, and whoever has studied the recent researches into the
fate of quinine in the animal body—of which Major James will give us a
resumé—will recognize how thickly beset with difficulties the subject is and how
great is the necessity for further research, particularly in this country which
differs so widely from Europe in respect of the food of the people, metabolic
changes and conditions of climate. It is possible that a race of malarial para-
sites that is immune to quinine may be developed. Fresh water amoebae may
be gradually habituated to salt water, the infusorian Stentor kept in a weak
solution of corrosive sublimate becomes tolerant of a solution contairing four
times the quantity of the poison that is fatal to stentors taken from pure water.
Trypanosomes frequently develope in an animal being dosed with atoxyl, a race
of irypanosomes that is immune to that drug, and they produce descendants in
a new animal host which retain this immumity. Giemsa and v. Prowazek suc-
ceeded in obtaining races of Colpidia that could live in fairly strong solutions of
guinine. The parasite of malaria is far more closely adapted to its normal sur-
roundings than the proiozoa | have mentioned, but it secms possible that quinine-
fast plasmodia may be produced, and we may speculate regarding the nature of
such an immunity and whether it would be retained after sexual reproduction and
passage into a new human host. Persons infected with quinine-fast parasites
would be in an unhappy pesition.

It appears, however, that the prejudice against the use of quinine as a pro-
phylactic entertained by a few medical men is bardly logical. If it is admitted
that quinine is £/ie remedy for malarial fever and that it acts by killing the mala-
rial organisms—propositions which few medical men will be found to deny, it is
surely reasonable to believe that it will be as useful as a preventive as it is as
a cure. When it is realized that it is fatal to the vegetative form of the para-
site, but may be ineffectual against the sexual forms, it will be admitted that it is
even more useful as a preventive than as a cure.

There is much evidence accumulated in this country to show that quinine
swallowed regularly in sufficient doses is very nearly a complete preventive of
malarial infection, or at any rate of the clinical manifestations of malarial fever.
The most striking evidence of the kind is afforded by Colonel Braide’s experni-
ment in the Punjab in the autumn of 1908,

The use of quinine as a prophylactic was introduced into the Punjab jails
many years ago by Colonel Bate, ard its use in them has been continued with
ever increasing stringency and success. Colonel Braide attempted an experiment
on a great scale in 1go7, but he failed to get his orders properly understood, and
it was certainly fortunate that his great experiment was reserved for the avtumn
of 1908, almost the most malarious in the history of the Punjab. During the
four months—August to November, 1go8—every prisoner on admission to jail was
given 10 grains of quinine in the presence of the medical superintendent, and
thereafter received 15 grains once a week. The results were very remarkable.
The admission rate from malaria, including in it the rate on account of ‘ pyrexia
of uncertain origin,’ was 175 per thousand, the lowest on record, and the
malaria death rate of the year was the lcwest with one exceptiop. That this
result was not contrived by classilying cases of malaria under some other disease
heading is evident when the general admission rates from all diseases are studied.
In 1gob this rate was 5812 per thousand ; in 1907 it was 706'8 ; and the mean of
the five years ending with 1006 was 8go'5. A success of this kind justifies a
very critical examination of any reported failure.

I have laid stiess upon the danger of comparing the statistics cespecting
the inmates of our prisans with the statistics of the .general population, and [
sthink it would be just asunsafe to believe that because .quirine prophylaxis
may, with considerakble difficulty, be made a complete success in prisons it will
be equally successful among the people. The prisoners are under great advan-
tages, their lives are regularly ordered, they are well housed, well fed, protectad
against the vicissitudes of the weather, and rarely undergo any exceptional
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bodily exertion. Quinine is given to them systematically in sufficient doses
under supervision, and when they are attacked by fever every means is used to
ensure the quinine acting at an advantage. Among the general public many
know that quinine is a remedy for malarial fever and are eager to %1" it when
they are suffering, but many are I:rejudiced against it, and probably the majority
have never heard of it. We shall therefore have to take means to bring the
advantages of quinine before all those who live in malarious places, and not only
eradicate prejudices, but educate the people to use the quinine in sufficient
quantity and at the right time. | fear these will prove to be very hard tasks.

The best preparations for the use of adults and children will have to be
selected ; and probably much will depend upon the way in which the drug is
dispensed.

The correct dose must be determined, and [ think it would be of advantage
to issue the drug in tabloids or powders equal to the minimum dose sufficient for
prophylactic purposes, with directions that the single dose should be repeated a
certain number of times at specified intervals as a cure.

It is essential, 1 think, that it should be recognised that the distribution of
quinine cannot be made self-supporting, and in view of economy, if for no other
reason, very careful enquiries will be necessary regarding the needs of different
localities. In many places no quinine is necessary at all ; in others it is required
only for a short time in certain years ; in others it is required every year, but only
at a certain season, and in yet others there is need for its continuous use.

It is clear, therefore, if we are adequately to carry out the distribution of
uining on a great scale, that special provincial agencies will have to be estab-
lished for the work. The distribution of quinine is one of the questions with
which this Conference is specially to deal so that it is not necessary to do mare
than mention some of the more important matters to be settled.

Although our knowledge of the etiology of malaria and its treatment is fairly
extensive, it is still wanting in continuity and completeness, and the scientific
study of its epidemiology is only beginning. Some of the gaps in our knowledge
regarding the possibilities in the life cycle of the parasite must be filled before
we can hope to master the epidemiology of the disease to which it gives rise, and
we cannot devise the simplest and best Ercvenll*rﬁ: measures until the epidemio-
logy is thoroughly understood. As [ have endeavoured to indicate, we have
little exact knowledge of the distribution of malaria in the country, of the local
conditions which favour it, and of the best means to render these causes inopera-
tive. | think the time has come when we should establish a permanent organisa-
tion for dealing with malaria in India.

It will be evident that the defects in our knowledge may be classified as
follows—

(#) Questions of administration, e,g., the best agency for the distribution
of quinine.

(#) Questions that can be solved by experts on the spot, e.g., the causes
of disease and death and the distribution of malaria in a district ;
and

(¢) Questions that can be solved only by highly trained experts with the
resources of a well appointed laboratery at their disposal.

The organisation 1 would propose is the following—

I. A Committee in each province of three or incre members personally in-
terested in the malaria problem, enjoying the confidence of the local Govern-
ment and prepared to obtain information and supervise local enquiries. The
should, perhaps, control the ageney for the distribution of quinine, One of their
first duties would be (in association with the provincial Sanitary Department) to
ascertain the real causes of death in different localities, and to set in motion
an enquiry in each district regarding the relation of the fever season to the
drainage and rainfall.




I1. Every autumn each provincial committee would delegate, under the
orders of the local Government, one of their members to attend a meeting of a
General Committee in Simla. This General Committee would consist of the
rovincial delegates, the Sanitary Commissioner representing the Government
of India with Major James as Secretary.

I11. The Government of India would appoint a Scientific Committee con-
sisting of Lieutenant-Colonel Semple, Major James (Secretary), Captain
Christophers and the Sanitary Commissioner, with power to add to their numbers.

A certain number of workers would be entertained under the Scientific
Committes, and, when necessary, workers might be deputed to serve under the
provincial Committees. Such workers during the time of their deputation would,
of course, be under the control of the local Committee, but, in order that the
purpese of the whole organisation should not be defeated, relations of mutual
confidence would exist between the central and local Committees, and there
would be free interchange of views, not only on the occasions of the annual
meeting, but by means of correspondence at all times.

His Honour the Licutenant-Governor of the Punjab made the following
speech—

On behalf of the Punjab, and perhaps I may venture to say on behalf of all
the local Governments, [ thank Your Excellency and Your Excellency’s Govern-
ment for having summoned this influential Cenference to deal with what is
perhaps the most important sanitary and adninistrative question in India. In
view of the numerous experts in medical service and administration and the Indian
gentlemen here assembled we may hope with some confidence that the vital
problems mentioned in Colonel Leslie's able paper will receive the fullest con-
sideration and that a solation of some at least of our difficulties may be found.

The Punjab kas bulked largely in Colonel Leslie's paper, and perhaps as
the head of this Province 1 may be allowed to add a few words on the general
uestion before the Conference proceeds to attack it n detail. It is a curious
act that in the Punjab when we are invelved in epidemic disease the results are
ordinarily more strikingly disastrous than elsewhere. This holds good especially
in the case of malarial fever. It has been my good fortune to have spent most
of my service amongst the people as a district and settlement officer and | can
speak with full knowledge of the terrible ravages that malaria causes. Epide-
mies of small-pox, cholera, and plague, are grievous afflictions but neither singly
nor even can“l:l:ti'l.'el}i‘ are EhE_‘,’ ruﬁpl&‘n:ﬂhll: for 20 much economiec i[qefﬁciu|1c}r and
what is worse actual human misery as the recurrent scourge of malaria. To cope
adequately with this curse of the country has been my chief endeavour since |
assumed charge of this Government. Colonel Bate and CTolonel Braide will
explain what measures the Punjab Government has adopted and how far they
have been successful, 1 am confident that the results of the deliberations of
this Conference will materially help me in my task., It is a curious fact that
most of the severe epidemics of malaria in recent years in the Punjab with which
I have been brought into personal contact have been associated with a cataclysm-
al downpour of rain in the months of July and August, and it is perhaps a
still more curious fact that the epidemic has almost synchronised with the down-
pour, as Colonel Leslie has noticed. [ remember the heavy rains of :830c and
the resultant epidemic in Amritsar when that unfortunate City lost 15,000 people
in three months from malaria. In 18go there was heavy rainfall in the Punjab
submontane, and the high uplands of the Guijrat, Sialkot and Gurdaspur districts
were decimated. This tract is singularly dry and free from stagnant ponds and
no doubt the question why fever should have visited it in such a way, will be
duly considered. In 1892 | wasin Peshawar. It was thought that the dreaded
Peshawar fever had died out owing to sanitary improvements and the introduc-
tion of a pure water-supply, In July and August of that year we had 20 inches
of rain alga.insl an average of perhaps two and this was followed by an appallin
out-break of the worst type of Peshawar fever, and the returns of the Army wi
show how the troops suffered. Our experience of last year has been noticed
by Colonel Leslie, but it was very similar. | venture therefore to suggest for
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SECOND DAY,
Wednesday, October 13, 1909.

PRESENT.
The Honourable Sir Herbert Risley, K.C.LE,, C.5.1,, 1.C.S., President,
The Delegates.

The President.—1 should like to say a word or two about arrangement and
procedure, As to arrangement we have grouped the representantives of the
various provinces together so that they can consult and concert their attack
upon the reader of the paper. As to procedure, first of all the paper will be
read, and [ should like to say here that 1 Ernpuse to curtail the reading so that
as much of the actual time as possible can be devoted to discussion. This is
in accordance with the practice in England. The British Association, for ex-
ample, allow ten minutes which they as a favour extend to a quarter of an hour,
I think that is reasonable ; what we want to get is as much discussion as possible
and we desire to waste as little time on the mere reading of papers already i:rime;_l
as is possible. After the paper has been read | propose that there should be a
full discussion of the proposals made, That is what we want to getat. We
know the scientific doctrine and want to bring the experience of the representa-
tives of the various provinces to bear as to the way in which this or that proposal
can be given effect to. | shall take notes of the discussion to the best of my
ability and shall then endeavour to formulate a provisional conclusion expressing
the sense of the Conference. | have no doubt that on the last day when we
put the provisional conclusions together we may find it necessary to modify
and adapt a little so that the conclusions may accord with each other and be
arranged in a connected manner.

The following paper was then read :—

Remarks introducing a discussion upon the distribution of Malaria
in India

BY
Major S. P. James, LM.S,

1 have been asked to introduce the discussion upen the distribution of
malaria in India, but as this important subject can be dealt with adequately only
by those who have personal knowledge of many localities in each province my
remarks will be as few as possible. The cbject of ascertaining the distribution
of malaria accurately and definitely is that we may be able to state in what
parts of the country measures are advisable, in what parts they are essential,
and in what parts they are not only essential but urgent. Every province—and
possibly every district of every province—contains areas that are highly malari-
ous and areas that are not at afl_:m, and before we begin to consider the parti-
cular kinds of anti-malarial measures to be adopted we must, by mapping out
those areas, obtain exact knowledge of the magnitude of the task that les before
us. Upon this knowledge may depend entirely the decision in regard to the
measures that will be undertaken. It is obvious, for example, that if a province
were so fortunate as to possess only a few highly malarious areas it might he
possible, by concentrating the resources of the province on those areas, to unders
take and bring to a successful issue much more radical schemes than could be
entertained in a province where, on account of the disease being almost every-
where prevalent, funds and effort are required in numerous areas. [ think
this truth is not sufficiently recognised. Many people still believe that
anti-malarial measures are required almost everywhere in India and that
for this reason the magnitude of the task is to be measured only by the
area of the country and the number of the inhabitants. There are still people
who go to the trouble of working out the cost of distributing quinine to the
whole population of a province. Such calculations serve no useful purpose and

N
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the appalling figures which result from them tend to discourage effort. But if
instead of proceeding to ascertain the magnitude of the task by such methods,
an attempt were made in the first place to define the exact distribution and
comparative prevalence of malaria in the Ifrmrince, the result might quite possibly
show that the expense of dealing with the disease would be only moderate
in comparison with the total revenues of the province. For example, even a
cursory examination of the death rates from fevers in the Madras Presidency
indicates that the areas in which measures are urgently required cannot be
numerous and that the task of dealing sufficiently with malaria in this Presidency
may be by no means one of great magnitude. Indeed if we assume that
at any rate for a number of years all our efforts should be concentrated
upon the milifa.tiun of malaria in places where such efforts are urgently
required—and | take it that this means in places where the disease is seriously
interfering with prosperity and with the natural increase of population—I doubt
if there are half a dozen considerable areas in the Madras Presidency which
would come in that category. Again it is, or was until quite recently, a
eommon belief that Assam as a whole is intensely malarious but the truth
is that a great part of that country is only very sl}i’gl‘lﬂ}r malarious and that
in some-areas the disease does not occur. I believe that the same may be
true even of a country with so bad a reputation for malaria as Burma. It is true
also of such small sub-divisions as districts and even of cities and towns; it
often happens that only parts of these places are highly malarious. It is
therefore unfortunate that even at the present day one can give a number of
instances in which, owing to lack of exact knowledge of the distribution and
comparative prevalence of the disease, money and energy are being wasted upon
areas where malaria is so slightly prevalent as to call for no special measures.
It will now be clear why | stated in the beginning of my remarks that the
distribution of malaria in India can be dealt . with adequately only by those who
possess intimate local knowledge. When the subject was decided upon for
discussion at this Conference it was hoped that time would permit the collection
and compilation of statistics that might afford at any rate some useful general
indications for guidance in regard to the parts of India where measures against
malaria are most necessary, but it was clear that the areas for which statistics
are compiled in the central offices of the Government of India are necessarily
so large that no results based upon them would provide information that could
be regarded as of much value for the purpose mentioned. And indeed, I think, I
am correct in s2ying that owing to the very unequal distribution of malaria, no
statistice are of much valve for that purpose except such as relate to much
smaller areas than those for which any figures are at present anywhere published,
Captain Christophers will deal with this aspect of the problem and will show
what misleading results may be arrived at unless the principle of working upon
the statistics of small areas is followed. Colonel King also will doubtless tell
us that whereas in the Madras Presidency, if we were to deal with the statistics
of the province as a whole or even with those of districts, we might conclude
that no measures against malaria are urgently required, we have only to consider
the statistics of small areas to realise how necessary such measures are in
certain tracts. [ think, then, that this isthe first principle to adopt in an endea-
vour to state the distribution of malaria in India, and 1 venture to submit to the
Conference that an investigation similar to that which Captain Christophers has
made in the Punjab should be begun in every province.

The only other subject to which | desire to refer is the necessity of ascer-
taining, for as many areas as possible in each province, what proportion of the
deaths recorded under the heading fever by the existing agency for the collection
of vital statistics 15 due to malaria. From a recent issue of the Brifish Medical
Hournal | see that even at meetings of learned bodies in England the well-worn
phrase, “ few of us realise that in India alone nearly five million lives are the
annual tribute exacted by malarial fever, " is still called into service when
occasion offers, and the fact that a statement so incorrect still gains credence is
in 1tself sufficient reason for enquiry to establish the extent to which it is errone-
ous. A more important reason is that in the absence of local investigations by
skilled workers such enquiries are an essential preliminary to any attempt to state
the distribution and prevalence of malaria. e Sanitary Commissioner with the
Government of India told us yesterday that for India as a whole about 20 to 25
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per cent of the deaths recorded as due to fever might reasonably be considered
as being caused by malaria. But it is obvious that while this is an aecurate
estimate for India as a whole, it is less accurate for the different provinces con-
sidered separately and much less accurate for many smaller areas. So far as |
am aware Bengal and the United Provinces are the only parts of India in which
systematic enquiries on the subject have been instituted and an examination of
tﬁ: results of those ernquiries shows that in future certain errors incidental to
pioneer investigations might be avoided. I submit, then,that the necessity of
carrying out a number of enquiries of this nature is a subject well worthy of
discussion and that among other details an attempt should be made to decide
the number of such enquiries that are advisable in each province, the staff
requisite for their conduction, the duration of the enquiry in each area, and the
chief points to which prominence should be given in any instructions drawn up
for the guidance of officers in charge of them. When used upon the working
hasis of the statistics collected by existing agencies, the knowledge derived from
a series of careful enquiries by a professional agency in selected arcas of every
province would be of very great servicein an attempt to ascertain the areas in
which measures to mitigate malaria are urgently required.

The following discussion ensued :—

Colonel Lukis—Two points have been raised by Major James in his paper,
the first may very well beleft over until Captain Christophers has read his paper,
because that will give us a much more complete idea of what action 15 necessary
in order that we may ascertain the most malarial districts. [ agree with Major
James that it is necessary for those who deal with a subject of this nature
to possess lacal knowledge and therefore [ hope that the various delegates who
are present to-day will state their views as regards the unequal distribution of
malaria to which Major James has drawn attention. On the point in his paper
as to the necessity of an accurate diagnosis with a view of arriving at correct
figures as to how much of our fever mortality is due to malaria, 1 agree with
what he says, for although 25 per cent may be taken as a general average it
must vary very greatly in different areas, and | am quite sure that in certain parts
of the country there are diseases which very largely mask the proportion nil the
death rate t{m't is due to malaria. It must be remembered that under the head
of fevers we have to include not only malaria and kafe asar, but enteric fever,
Mailta fever, and.in some parts of the country relapsing fever, dengue, and a
very large number of cases of sgpticemia. 1 think therefore that a careful
investization is necessary in the different parts of this country and that this
investigation might be undertaken on the same lines as the investigation made
last year in Bengal. Possibly the Bengal delegates may be able to give us
some information regarding that investigation,

Colonel King thought that the presence of malaria must depend on certain
physical conditions and that thersfore the only question that remained was,
g'm:n a malarious area, was the intensity of the disease always the same or did
it vary from time to time ? He thought it would vary under seasonal conditions and
especially when the conditions were such as to alter the level of the subsoil water.
He agreed with Major James regarding the question of localisation and it was the
most important point which the Conference had to consider. He agreed also
with Major James that in the Madras Presidency and also in Burma the localisa-
tion of malaria is very marked. He then referred to the question of Registra-
tion. It was well known that this was a difficult point. As regards the remark
that in future certain errors incidental to pioneer investigations might be avoided,
Major James had probably in mind the employment clgspeciai. experts ; his own
view was that each province should depend upon itself as much as possible for
its investigations ; there were certain conditions which required expert knowledge
but for ordinary routine work every province should have an organized agency,
;'me capable of taking up the question of malaria systematically and continuous=
y.

Major Donovan wished to know more about the investigations carried out
by Captain Christophers.

The President said localization was easy to understand. In the district in
which he served some years ago there were three areas, the alluvial, laterite and
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coast. In the first Burdwan fever was raging, in the laterite there was no fever,
in the coast there was fever only during the rains. Obviously statistics of the
whole district would throw no light on the state of things. What it was neces=
sary to know was what was to be the methods of investigation and what was to
be the agency for carrying it out. Was it to be the Civil Surgeon, or the
Sanitary Commissioner and his staff, or was it to be done by special officers.
The question of cost would come in and would have to be looked to.

Major Fames, referring to Colonel King’s remarks, said that there had been
some misunderstanding. The object of his remarks was to show that they must
not begin the discussion of particular kinds of measures to be taken against
malaria until they had made some arrangements for determining the distribu.
tion and relative prevalence of the disease. In his paper he had drawn attention
to two quite distinct subjects in regard to which arrangements for. investigation
were required.

Col. King said that he did not think he had misunderstood Major ]amcs..

It was, he thought, not necessary in each province to send out a man to ascer-
tain where malaria was; this was known. And it was only when the provinces
were in difficulties that they would need the assistance of experts.

Captain Christophers thenread the following paper. He illustrated some of
the points by a reference to diagrams—

A new statistical method of mapping epidemic disease in India, with
special reference to the mapping of epidemic Malaria

BY
Caprain S, R. CHRISTOPHERS, [. M. S.

The accuracy and value of mortality statistics in India is often questioned.
In the present paper | hope to be able to show that in spite of this frequently
expressed doubt as to their value tth_f may be, at least in some cases, an extremes
ly valuable aid in the study of epidemiology, notably in regard to the distri-
bution of epidemic disease.

Obviously the objection as to accuracy is very important and it requires no
intimate knowledge of Indian conditions to realise that in greater or less degree
the objection is justified by fact.

In regard to the value of the returns there are, however, two distinct ques-
tions involved which it is necessary to avoid confusing with each other.

(1) There is the question as to the degree of accuracy with which the
mere fact of death is recorded.

(2) There i':a the question as to the correct diagnosis of the cause of
death.

We should not let doubt as to the value of the second of these points influ-

ence us in regard to the first, or rely upon the second because we believe the
first to be approximately accurate.

It will perhaps clear away some possible misconception re?arding any
attitude to these figures if 1 at once confess that, for reasons I shall give later
I have no intention of relying upon diagnosis as entered in the returns an
that an error of even so much as 23 per cent in the number of recorded deaths
will not seriously interfere with the application of the method of usinz these
returns 1 am about to describe.  Even grosser default in the registration will not

altogether prevent the application of this method, though it will no doubt affect
the value of the results obtained,

Before going further it is necessary to note very briefly what mertality
figures are available and the conditions under which they are collected. In do-
ing so | shall confine myself to a discussion of the returns of the Punjab, which
so far are the only ones 1 have investigated in sufficient detail to enable me to
speak. v
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Two series of mortality figures are collected namely (r) those from towns
sufficiently large to possess municipal arrangements and (z) those from rural
areas. In the case of towns the registration of deaths is conducted on various
lines. For example, in Amritsar deaths are recorded by the return to a Registrar
of Births and Deaths of the permits given to persons burying relations in the
different cemeteries which surround the city. The system so far as [ have been
able to judge is conscientiously carried out; and the fact that the city is so
densely populated makes it improbable that many burials take place outside
cemeteries. Those who are familiar with the conditions would allow, [ believe,
only a small error, say 5 per cent, as regards the total number of deaths recorded.

If we can rely upon the figures to this extent we have a very valuable asset
in the Amritsar figures in studying the mortality from epidemic malaria, the more
so since the particulars regarding age, locality in which the death has taken place,
etc., are with the rarest exceptions recorded. In Amritsar unfortunately an
immediate use of the statistics as applied to locality is impossible since the areas
known as " Divisions ", of which the populations are known, are not separately re-
corded, whilst the " Katras ”, which are the units used, are areas of which the

pulation is unknown- Nevertheless the material facts are all recorded though

eir application is only possible at the cost of some labour. The wvalue of the
results that may be obtamned from such fgures are evident from some maps of
Amritsar [ am showing you in which the history of the epidemic malaria cfplg-::uﬂ
can be very clearly traced. In Delhi deaths are recorded separately for the different
wards and of these the population is known so that the records are available at
once to give valuable information even allowing, as we are willing to do, an error of
say 25 per cent.

On the contrary in Lahore the particulars of registration do not include the
locality in which the death has occurred and the information regarding deaths is
useless except as regards the city as a whole. [n the smaller eities again some
have, so far as ome can judge, well maintained systems of registration, others
much inferior ones. But we may I think take it for granted that matters are
rarely so defective as to entail an error of 25 per cent, an error which we have

already stated need not deter us from making use of the figures in the ways [
shall indicate.

The second series of returns, namely those from rural areas, are collected in
the following way. In each village there isa chowéidar whose business it is
to record in one book the deaths and in another the births taking place in the
village. At various times these books are brought by the chowiidar to the
Police station of the fhana in which the village is situated, and all entries are
copied out into the general register of deaths kept by the police. At the end of
the month the deaths recorded in each thana are totalled and sent to the Civil
Surgeon of the district who collects the different fhama figures in a monthly
statement which he forwards to the Sanitary Commissioner. It is these figures
totalled for the ** Districts " by the Sanitary Commissioner which are published
for rural areas.

But Districts are very large units often exhibiting considerable diversity of
physical features in their various parts ; they have, often enough, areas in which
an epidemic has oceurred and othersin which there has been no epidemic. The
result is that in the total figures epidemic rises tend to be obscured, the more
so the larger the area to which the statistics refer, as for example when the:
figures for a number of districts are grouped together. To show how this comes
about we may take, as an example, the returns for Delhi in 1908, If we look to
the total figures for the city given week by week we get a curve as shown in the
accompanying figure, a curve which shows a somewhat indefinite and not ver
high rise during the period of epidemic malaria. But if we now deal with the
‘components from which the total figures are obtained, that is the figures for the
separate wards of the city, we get in some very high epidemic curves as for ex-
ample in Ward I, comparable with those of the worst affected areas in the Punjab,
whilst in others we see only extremely modified epidemic curves, the wards in this
case having. for reasons we need not enter into here, been comparatively free from
the epidemic. We see clearly in fact that by the act of including the figures

various areas of different characters in our total we have obscured facts
very clearly shown if we study these figures separately,




Again, when we use figures for the whole year we tend to dilute as it were
and so either partially or wholly obscure an increased death rate due to epidemics
lasting a short time.

By separating the figures into those relating to the different months and
into those for the different #hanas we greatly accentuate any facts shewn by
returns.

Leaving for the present therefore any consideration of annual district
totals, let us examine with a view to their utilisation, statistics for the flianas.
The statistics relating to towns we shall not further discuss in this paper, though
these are well worthy of study and afford most interesting information in regard
to epidemic disease.

The first thing we shall notice in a series of monthly /Ziana figures is that
in the absence of epidemic disease the number of deaths exhibits a very moder-

ate amount of variation.

It is different the moment epidemic disease makes its presence felt. We
then have rises in the line of a very noticeable kind, as for example in the curve
given where cholera was epidemic in a thana (Nurpur). Turning our attention
to such rises in the totz] death rates we shall find that each rise is associated
with the record of scme epidemic disease. A further examination shows that
there are four diseazes commonly concerned in these rises of the total death rate,
namely, plague, cholera, small-pax, and malaria ; of these plague and malaria
stand consistently pre-eminent. If we further examine numbers of #hana records
we find that the epidemic rise from each of these diseases tends to occupy a
certain definite portion of the year. Plague shows a rise, generally in the first
half of the year; malaria very consistently causes a rise in the months of Sep.
tember to December ; cholera with considerable uniformity is the cause of any
rise in July or August. Small-pox exhibits more impartiality in its distribution
throughout the year, but like plague is more often epidemic in the spring than
in the autumn. The different diseases also often exhibit very characteristic
epidemic curves. Cholera gives a short sharp rise, small-pox a long curve not
usually of any great height. Malaria especially gives a very characteristic
curve rising sharply to its full height in October, remaining high for November
and perhaps December, and falling gradually throughout the early months of
the year.

Even if one has no information regarding the disease concerned in the
epidemic, it is possible nearly always to make a correct diagnosis from this sea-
sonal occurrence and other features of the curve, just as one may diagnose
some disease by means of a temperature chart.

The important point, however, in our present connection is that we are
justified 1 assigning the increase in deaths during any particular rise fo the
disease then epidemre, though of course cases occur where the effect of two
diseases overlap or perhaps run concurrently. [Inthe first case we can general-
ly see what is happening ; and the second eventuality is sufficiently rare not to
be a serious cause of error.

If we can rely upon the total number of deaths being approximately
accurately recorded we can therefore almost afford to neglect the question of
correct diagnosis, One is the more satisfied in doing this from the following
considerations.

If we take a rise of deaths associated, let us say, with the presence of epi-
demic plague, we do not find that deaths recorded as due to ue are neces-
sarily sufficient to make up the entire extra mortality that has given us the
rise in the curve. A moment’s thought will show us what is happening ; it is
that many cases really plague or indirectly due to plague are not iagnosed as
this disease. In the case of cholera we often find cases recorded from villages
near head-quarters are returned as cholera, but those from outlying and remote
villages as some other disease ; yet the increase of deaths in both alike justifies
us in saying that cholera was the cause of the high mortality in each. The
epidemic curve in fact is often a more reliable guide to the mortality from
epidemics than the diagnosis given in the death returns. In the accompanying
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chart of deaths in Nurpur during the years 19o3 to 1906 a small rise is seen,
According to the returns this is due to an increased death rate from fevers,
From its position we should suspect the rise to be due to cholera and as a
matter of fact we find that deaths from cholera at this time are recorded in nearly
all the thanas of the district.  We can safcli( conclude that though not seriously
affected Nurpur suffered to a certain extent from the cholera epidemic.

Again whilst dealing with total death rates we are dealing with actual facts.
But once we take note of “ diagnosis " we deal with conclusions only, conclusions
more or less true or untrue. And it is not only that diagnosis by an ignorant
chowkidar is apt to lead us astray; but that the diagnosis even of expert
medical men may in some cases lead us into error.  If we actually investigate
conditions, for example, where we know malaria to be causing a heavy mortality,
we at once meet with cases Lhat the pathologist perhaps recogaises to be pri-
marily malarial but which can quite correctly be returned as dysentery, pneumonia,
bronchitis and so on; the ignorant chrawkedar who returns all as fever in such a
casé may give a truer picture than the expert clinician who returns us perhaps in
many cases the actual cause of death.

It is not necessary then to demand as a first essential to a study of disease
by mortality statistics that all deaths should be correctly diagnosed. It is even
possible that apart from epidemic disease the effect of different diseases upon
the death rate may eventually be better determined in India by the investization
of sample villages and areas and proportionate allowance madein the total
ﬁguttsr than to hope for such an impossible trinmph as an invariably correct
diagnosis of the cause of death.

Such remarks are especially applicable to malaria, the diagnosis of which is
recognised to be in many cases difficult. [ we chart out for each month in any
given area the number of deaths from ‘fevers” we shall find that whereas
throughout the year in the non-epidemic periods therc is an approximately
even distribution of deaths under this heading, there is in the autumn the epidemic
increase we have already referred to. If we take a number of years we shall
see that whilst the deaths returned as * fevers " during the non-epidemic periods
keep approximately the same, the death rates of the epidemic periods vary
enormously from year to year.

Let us take for example the monthly deaths from fevers in the Shahpur
district. We shall see that year by year except during the period of epidemic
malaria, the deaths from fevers maintain so constant a figure that they scarcely
ever drop below 500 or rise above 700 in the month. Deaths from non-epidemic
fevers in this district therefore may be taken to number about 7,000 per annum.
The excess in any year over this is demonstrably due to the autumn epidemic of
malaria: The extra deaths vary from 1,000 to as many as 20,000,

With these preliminary remarks upon the statistics in general let us turn
our attention to methods of utilising these statistics in the mapping out of
epidemic disease.

We may summarise our remarks by saying that when an epidemic disease
makes its appearance in a #hana its effects are clearly seen in the form of a rise in
the death curve. Examples of such rises are constantly occurring as we follow
the death fgures of any particular thana. I we refer to the figures for surround-
ing fhanas we find as a rule these same rises repeated, showing that the thanas
were all more or less simultaneously affected. But as we pass away from
severely affected areas the epidemic curve becomes smaller or may cease to be
;ﬂ:amnt. An epidemic rise, for instance, such as is shown in the curve for

t Momon in comparison with such epidemic rises as will be described later, is
quite insignificant, but it serves to show how even in its minor manifestations
epidemic mortality betrays itself.

In tracing out then the distribution of an epidemic we can note its presence
or absence in any particular fhana. Not only so, but whilst in some fhanas
the height of the epidemic rise shows that the epidemic was severe, in others
it tells us that the effects were slight. We can in fact not only map out the
extent but also the varying intensity of the epidemic over any area we wish.

we require isa figure to indicate in each case the height of the epidemic
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curve. Such a figure may be the death rate per mille during the epidemic time
compared with the average death rate in non-epidemic periods. But we
may measure the epidemic intensity in an even simpler manner by using what
[ shall call an epidemic figure. This figure I obtained by dividing the number
of deaths during a given period during the height of the epidemic by a
figure representing the average number of deaths in a similar period free from
any epidemic disease.

In the case of malaria I have made use of deaths during October and an
average of five years July deaths, respectively, this latter month being convenient
since it is not liablz to epidemics of plague or malaria. But in studying the dis-
tribution of epidemics we may take the figure for any other mouth we may wish
or use any other standard of average death rates provided we use the same
method throughout. As so obtained the figure is simaply a ready way of indicat-
ing the height of an epidemic rise.

As an example of the use of this figure let us take four fhamas in the
Shahpur district, Bhera, Shahpur, Bhalwal. and Kot Momon. Confining our
attention to the latter months of the year 1go8 we have in Shahpur a rise about
five times higher than the normal, in Kot Momon the rise is not more than twice,
whilstin Bhalwal it is about three times the normal. In Bhera, however, we
see that the epidemic curve rises to at least twenty times the normal.

If we now take other Zhanas in this district and give to each its epidemic
figure, which you will rememberis simply a figure representing the height of the
epidemic rise, we shall find that we are mapping out an epidemic having its great-
est intensity in the Bhera #hana and fading in intensity as we pass to the west
and south.

In a similar manner we can apply this method readily to the whole Punjab
and we find that instead of vague ideas we get the most definite information
regarding the distribution of the 1908 epidemic.

In a similar manner also we can not only map out this epidemic, but we can
go back as far as cur figures are available and map out epidemic malaria in any
year we wish. The peculiarities of the different epidemies which have rawagﬁd
the Punjab I shall refer to in another paper ; but | may point out how remarkable
are the facts brought out in the series of maps I am showing vou.

So far we have used #hana returns. But in dealing with such great and
widespread epidemics as those we have described we may use even district
returns with advantage. But theresults as shown in the accompanying map
fail to give us manry of the more interesting features of the distribution shown
by the fiana figures, as for example the long tongues of epidemic malaria in 1goB
extending down some of the riverain tracts. More interesting are the results
obtained from further subdividing the fksna records.

Although not available except in the village chowhidar's books or in the
general register in the particular thama concerned, we can, if we visit the fhana,
obtain statistics for individual villages. But the number of deaths now being
much smaller we cannot treat our figures so rigidly as those relating to the
thanas. Nevertheless we can cbtain very definite evidence regarding the extent
to which any particular village suffered and we can map out againin greater
detail any particular Zkana.

The accompanying figure gives a plan of Shahpur fhana worked out in |
epidemic figures for October 1go8. The distribution of malaria shown by this
method was found to correspond with remarkable exactness to that indicated by
an examination of the spleen rate and other indications as to the effect of the
1go8 epidemic. A similar correspondence was shown in Bhera, Bhalwal,
Kot Momon, Gujrat and other thanas.

By utilising in this way village death returns, one can therefore in a single
" day map out the distribution of epidemic malaria over an area which it would l&b
weeks to explore thoroughly.

Another use to which this method can be put is to map out the history of
an epidemic month by month as [ have done in the maps of Amritsar [ have
shown.
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Briefly then I may summarise my paper by saying that the mortality statis-
tics of the Punjab are capable of telling us a great deal regarding the incidence
of epidemic disease,

That in arriving at this information the method of using an epidemic figure
has its uses. '

In the case of great epidemics we can gain a rough notion of their distribu-
tion even from applying this method to district totals. Put to ascertain with any
delicacy the distribution of these epidemics it is necessary, for reasons we have
explained, to resort to fhuna figures or even for certain purposes, to the returns
of individual villages.

The following discussion ensued :—

My, Vathan said he would like to have some defimte idea of the manner in
which each province was to obtain accurate vital statistics. He took it that they
were to find out for each province the relative intensity of malaria in the different
parts by the use of the general statistics, and having done so, would require to find
out by more detailed investigation what portion was due actually to malaria. Were
they to take sample areas in different parts of the province and on what sort of
scale in order to correct the figures of the province as a whole 7 Then did they
require a separate set of investigations for the particular measures required for
these malarial areas ?

Mr. Ferard said that a special officer, Major Robertson [. M. S., had been
put on in the United Provinces and described what his duties were. The special
officer worked in the most malarious part of the province.

Mr. Nathan asked whether the special investigation would have to be on a
very large scale and in many places.

The President understood that if it was decided that special investigations
were necessary the methods of enquiry indicated by the progress of science up
to date showed that expert officers would be required. The officers would be
required to work in accordance with the latest methods of research and he
]Emsumed selected areas would be taken. He thought it was desirable that the

onference should come to some conclusion on this question and oh the
question of selected areas ; they were pretty big questions.

Colone! King said that in the first place there was a large amount of local
experience to go upon. In respeet of statistics anything above a certain rate
would arrest the attention of the Sanitary Commissioner and of the Civil Surgeon
of the district. Speaking broadly, he thought Captain Christophers’ paper
represented the difficulties which existed under the present system, and Captain
Christophers had brought forward a very ingenious metkod of dealing with
them. The paper represented the results of a resurrection of old statistics.
What was now required was living results. If there were in each province an
organized sanitary service, would it be necessary to take old statistics and take
a rough rate for this and for that ? He thought not. If there were a sanitary
service it would be possible to say in certain circumstances what was occurring
and the sanitary officers would go to the spot at once and advise, Captain
Christophers’ paper had shown among other things that registration is defective.
He repeated his suggestions as regards the sanitary service,

Colonel Leslie said that Captain Christophers’ paper dealt with a method
of investigating epidemic malaria in the provinces and one of Major James's
proposals was for checking the every day returns of chowhidars. The two sub-
jects should be kept distinct. In regard to the proposal for checking existing
vital statistics he said that the accuracy of registration varied very much in
different parts of India, perhaps it was best in the Punjab and worst in Madras ;
what it was necessary to know was how far these chowkidars' figures were
correct, The causes of death were inaccurately given. Some time ago he made
a proposal that certain areas should be selected in each province and there
medical men should be sent who would go over the whole of these little areas
and enquire into every birth and death, register the actual number of births, still-
births, deaths and the causes of death. This had been done in Bengal




1f enquiries were carried out carefully it would be possible to get a good idea of
what takes place from day to day in the selected areas and the results would
form a key by which the statistics of the whole province could be interpreted.
In the area of enquiry in Bengal the deaths from fever were given at 65 per
cent of the total deaths, but by the enquiry it was found that phthisis, pneumonia,
kidney complaints and many other diseases were included under the heading
fever. It was calculated that the true deaths from fever were 25 to 35 per cent
of the deaths recorded under that heading. It was thus shown that in regard to
diagnosis the everyday statistics which the people themselves collect are entirely
wrong, and we now desire by special enquiries in each provinee to obtain some
standard figares by which those statistics may be interpreted.

The following paper was then read—
Malaria in the Central Provinces
BY
Major W. H. KENRICK, [LM.5.

The Central Provinces has not suffered from malaria to the same extent as
some of the other provinces, the average death rate from “fevers™ for the ten
years from 1898 to 1go7 was 1] per 1,000 of population,

If, as suggested by the Sanitary Commissioner with the Government of India,
we should consider 25 per cent of these deaths as due to malaria, it means that
about 51,000 persons annually die of this disease in the Central Provinces.

Since 1897, when the fever mortality reached 4o0°9 per 1,000, malaria has
not assumed an epidemic form. Although there was some increase in 1908,
there was nothing approacking the severe epidemic experienced in the MNorthern

Provinces.

The varieties of fever most commonly met with are the benign tertian
and the malignant tertian forms. It is noteworthy that the latter type is more
often met with in association with forests and low-lying land near jungle hills,
and as a very large portion of the Central Provinces is reserved forest, much of
the malaria met with is characterized by fever of a remittent nature with a
tendency to relapses, and chronic enlargement of the spleen.

Typical cases of benign tertian are met with more especially in Europeans
and susceptible new-comers to the country, but with natives of the province the
malignant tertian is the variety that most frequently comes to notice.

In the jails and police hospitals most of the cases of malaria are relapse
cases. The jail statistics, however, are occasionally misleading by the inclusion
of many cases of “ Spirochaete fever " under the heading of malaria; it is only
by the diligent mic:roﬁcopic'g] search of a blood specimen that these can be
differentiated with any certainty.

The great majority of malaria cases, especially those of a severe or persistent
type of fever, give a history of having acquired the infection while in the district
away from the head-quarter town.

A European is called upon to leave his head-quarters on a short tour of
duty ; he spends a few nights in a certain dak bungalow or rest-house, and within
three weeks of his return he develops an attack of fever. With natives it is
generally the result of stopping the night at some ‘“par@o " or rest camp, or at
some village dharmsala, while on a juuml:l{ to or from his home. This is the
usual cause of the attack of malaria ; very few cases are of indigenous infection.

A continual importation of malaria takes place from the highly infected
rest-camps and halting-places on the main lines of traffic into the head-quarter
towns.,

There is always a certain amount of malaria of local origin in most towns,
but this affects mainly children and new-comers : it is probable that adults soms-
timss acquire a certain measure of immunity to] infection, but are not
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immune to the more virulent type found at certain places in the interior of the
districts. As 1s the case elsewhere the infection readily yields to treatment, if
thorough.

For simple cases of benign tertian and mild attacks of malignant tertian
a purge, followed by 15 grains of quinine, in solution, twice a day, for five or six
days, suffices.

For the severer forms, especially cases of remittent fever in natives, who
often object to single large doses of quinine, I have found a dose of 2 grains,
every hour during the day and occasionally at night if necessary, most
efficacious.

By this means the dose can be regulated to a nicety, the administration
being withheld so long as symptoms of cinchonism persist.

A high remittent fever which has lasted some time will often readily yield
within 48 hours to this treatment.

With regard to the hypodermic administration of quinine (intra-muscular
rather than subcutaneous) for pernicious attacks, [ have found no ill-effects result-
ing from the bihydrochloride salt. On the other hand, upon two occasions the
use of the bisulphate salt has been followed by a small circumscribed slough.

For malarial cacchexia and chronic fever, quinine should be supplemented
by large doses of Epsom salts, the latter having a marked action in setting free
tﬁe parasites in the blood stream, and thereby bringing them under the influence
of the guinine, and also in quickly reducing an enlarged spleen.

A dose of Epsom salts often brings on an attack of fever in a person, who
imagines he has long been cured of the disease, and is thus often an aid to the
diagnosis of chronic malaria.

As regards prophylaxis, anti-mosquito measures have during the last few
years been systematically carried out in several district head-quarter towns of the
Central Provinces. These comprised the employment from June to December,
under the supervision of the civil surgeon, of a gang of specially trained men, in
filling in borrow pits, drawing off or paraffining collections of water, clearing the
channels of nuifas and ditches, draining off the ovarflow water round wells, and in
cutting down and eradicating rank vegetation within municipal limits,

In the Betul district during the past year, there has been a large deduction
in the number of malaria cases treated at the main dispensary, but in the other
districts the effect of these measures has been doubtful, so far as regards a dimi-
nution of the fever cases. The records of the local dispensaries show no decrease
in the number of cases treated, and the mortality returns of the towns in ques-
tion show no reduction in the number of deaths attributed to fever.

However, during the five years these operations have been in progress, there
has been no great increase in malaria, and these measures, apart from their
general sanitary utility, may have prevented the disease assuming epidemic pro-
portions at times,

As the general applcation of these measures would be prohibitive in cost,
their practical introduction should be limited to cases from which the best results
might be anticipated. Such cases, in my opinion, are not thos= of municipalities
and cantonments which as is well known are less malarious than rural circles,
but those of  paraos,” halting-camps, and large junctions on main lines of traffic.
Such places form a perpetual source of malarial infection. Persons under the
necessity of halting at them do so under conditions most favourable to the mos-
quito,

The spread of sleeping sickness in Africa is known to be brought about b
the localised infection of camping-grounds and * parass.” 7 1

. Itisin such places that efforts should first be directed towards the destruec
tion of the mosquito. '
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To give an illustration. At Pachmarhi, the admission rate of European
for intermittent lever in 1907 was 634 per 1,000, while the rates at Saugor,
Jubbulpore and Kamptee were 286, 161 and 149 respectively.

Natives also suffer severely from malaria in Pachmarhi, while Eurgpean
officers and ladies are comparatively free from the disease.

The reason for this is that the soldiers and nearly all the natives break their
journey at the foot of the hill, at a place called Singanama, which is teeming with
mosquitos and exceedingly malarious.

The inhabitants of Singanama, and the neighbouring forest villages, suffer
to a large extent from chronic malaria and enlarged spleens ; they live under con-
ditions most favourable to the “factor of residual infection.” The mosquito
finds unlimited breeding grounds, and a constant supply of foed, thus every oppor-
tunity exists for persons halting for a few hours aiter sunset in the * parao”
to acquire the infection. They get an attack of malarial fever within two er
three weeks subsequently, and accuse the hill siation of being malarious.

The carrying out of larvicidal operations at Pachmarhi would thus be of
very little use, so long as the source of the malaria is left untouched. This is
but a solitary instance of a condition of things prevailing throughout the
province.

In the Chhattisgarh division, for example, on all the main roads, there are
long series of ** paracs” used as halting-places for cart and other traffic, bringing
in forest and other produce to the railways. Most of these "' paracs,” which are
on the banks of a muile or tank, and adjacent to some village, are exceedingly
malarious. The annual sanitary reports of the Government of India show that
it is not the towns and cantonments that are so subject to malaria as the
districts.

It is easy for Europeans to keep maore or less free of the disease by personal
prophylaxis, e g.. mosquito nets and quinine.

The disease can also be kept down in jails and other large institutions, even
in times of epidemic, by the regular issue of quinine, as is proved more particu-
larly by the Punjab Jail Report for 1g9oS. But in the districts the issue of

uinine can only be partially successful ; it has been tried for many years, but
:Le sale of the packet shows no increase.

Without, huwever, relaxing our efforts to popularise quinine, material pr
ress in diminishing the prevalence of the disease might be made by systematic
larvicidal operations on “ paraos,” rest-camps, and other halting-places on main
lines of traffic.

Natives are continually on the move, attending marriage ceremonies, fairs or
courts, and performing pilgrimages, and the commonest explanation met with,
as to the cause of an attack of fever, is that it was brought on by some journey

ot other.

In each district a list of the more unhealthg “ paraas i c-nqld be maintained
and operations could be commenced upon each in turn, with a view to—

(1) destroy mosquitoes and larvze, and get rid of their breading grounds,
(2) render the wells mosquito-proof,

(3) issue quinine free to the local inhabitants and to place it at all times
within their reach free of cost.

These operations should result in lessening the infectivity of such places,
not only for malaria, but to a certain extent for cholera also, and thus tend to
bring about a reduction in the prevalence of malaria throughout the district.

The following discussion ensued :

Major Rogers—I propose to give an account of the investigations which
have he';:an -:afried:ut in Bengal %or some years past. Firstly, [ will deal with
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the Enq_uir].r regarding the Bogra district in 1got and the effect of the silting up
of the river on health. The main feature brought out was the intimate relation-
ship between the high ground water-level and the high malaria rate. One
village situated on high ground had a spleen rate of enly 10 per cent against an
average rate of about 50 per cent, while another village on a high bank of a river
and where the ground water-level was low had only 6 per cent. of spleen. The
higher part of the district which was the most dry was the healthier part. In the
next enquiry in the Dinajpur district in 1904, an effort was made to ascertain the
real cause of the deaths returned under the head of fever which ran into over go
per cent of the total. The result roughly was that only cne-third of these were
really due to malaria, another third due to febrile conditions such as pneumonia
and phthisis, and the remainder to a variety of causes including cholera and
small-pox. Further intimate relationship was again found between the high
water-level and the high malarial rate while the difference in the death rates in
the different parts of the district was due almost entirely to the greater preva-
lence of malaria in unhealthy areas, the other diseases being fairly uniformly dis-
tributed. The next report of the Drainage Committee of 1907 gives records of
an enquiry by Captains Proctor and Stewart regarding the districts of Jessore,
Nadia and Murshidabad. The ground water-level of this area was so high that at
the end of the rains it was only 2 to 4 feet from the surface. They enquired into
the causes of the deaths returned under * fever " and obtainzd very similar results
to those in the Dinajpur enquiry; 36 per cent of the fever deaths being due to
malaria, They also found that villages on the banks of live rivers with a good
current and on high land and dry soil had a spleen rate of 45 to 46 per cent,
while those on silted up rivers had a rate of 62 to 64 per cent. This is also in
accordance with the ground water-level; it would be higher in the latter than in
the former. Further, villages in which the ground water-level was less than 6
feet down had a spleen rate of 75 per cent and in those with a ground water-level
over 6 feet down the rate was 55 per cent. Another important point they
ascertained was that villages surrounded by dense jungle had a spleen rate of 71°7,
those with little or a moderate amount of jungle only 44'5. This may also be
connected with the high ground water-level favouning the growth of densc jungle.
They also noticed that pools of water were found in the jungle which were pro-
tected by it from drying up. In one fhana of the Nadia district they found
sporadic #ala asar so prevalent that 16 per cent of the deaths were due to it ; but
in the other areas examined the rate was only 2°4 per cent and so not sufficient
to invalidate the value of the spleen test for malaria. The next report is that of
Captain Forster the principal point in which is that in the Murshidabad district,
which he investigated, sporadic #a/a asar was very widespread ; so much so
that there was no direct relationship between the spleen rate and the endemic
index for malaria. The presence of this sporadic kafa agar greatly complicates
the problem in lower Bergal. Arother point which I wish to raise is the import-
ance of the relationship of meteorological data to the prevalence of malaria.
Thus in the Chhota Nagpur district of Bengal, excessive rainis followed by
excessive fever, while in the Eastern Bengal districts north of the Ganges the
opposite is the case, the cause being that that area is under water during the rains,
and if the rainy season is prolonged, during the year and the period at the end of
the rains is short before the minimum temperature falls below 60° when the de-
velopment inthe mosquito ceases. If, on the other hand, the rains are short there
is a long dry period and intense malaria. A closer study of such data in different
arts of India for a number of years should enable such epidemics as that in the
njab last year to be foreseen and give time to take measures against them.
With regard to the statistical data required for Captain Christophers’ method, [
think it is very important that the vital statistics of smaller areas in the fhana
should be recorded in the offices of the Sanitary Commissioners. This would
enable this method to be utilized.

President.—It has always been said in Bengal for the last j0 or 40 years
that malaria there is mainly due to obstructed drainage silted up by these dead
rivers and that the silting up of dead rivers was due to railways.

Major Rogers.—hiy first investigation of the prevalence of malaria on the
banks of the Hooghly was by taking the ground water-levels on each side of the
Eastern Bengal State Railway for a distance of 25 miles. The highest
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ground is the bank of the river Hooghly. If the railway was obstructing the
drainage it is obvicus that the water level would be higher on the river side. But
there was no difference hetween the two sides at all. That is the only example [
have been able to work out thoroughly and there was certainly no evidence
whatever as regards obstruction by this railway.

President.—Then your conclusion is that the railway had nothing to do
with it ?

Major Rogers,—The railway had nothing to do with it. It was very much
more unhealthy on the east of the Railway than on the west, whereasif the rail-
way obstructed drainage the west side would be the worst.

President.—Y ou also spoke about the change of levels.

Major Rogers went on to explain that three different conditions prevail in
the 24-Parganas, the Sunderband area which was practically flooded was the
most healthy part of the district; the northern end, where the land was raised
b_'i; silting was more healthy than the intermediate part ; the intermediate part
where the process of silting was going on and where it was not above flood level,
15 flooded during the rains and there results a process of drying up. This is the
most unhealthy part. He considered this very important as there were costly
schemes of drainage under consideration. The result of such schemes migit
be the turning of a healthy locality into an unhealthy one. The matter required
very careflul consideration.

President,.—Are these being dove under the Sanitary Drainage Act ?

Major Rogers—Yes. He then proceeded to say that the drainage scheme
in the south of Calcutta which is now being carried out is being very carefully
watched, and he was very strongly of opinion that such sorts of drainage scheme
should not be carried any further until the result of the present one was known.
He touched on the Subramania scheme which he thought might do mare harm
than good.

President —It comes to this then that you consider that it is sot certain
that these large drainage schemes would do any good at all ?

Major Rogers thought the contrary and expressed his opinion that they
would possibly do more harm than good.

Major Donovan next referred to the question of the distribution of
malaria in the Madras Presidency and illustrated his remarks by means of a map
based on Colonel King's investigations carried out in rgo2, He sai that
the figures could not be very accurate but would show the malarious districts
in Madras. His information was based on cases admitted into the General
Hospital and from the returns in the office of the Sanitary Commissioner
for Madras. From the investigations made by the Royal Society's Malaria
Commission it would appear that the most malarious portions were at the foot of
the hil's. There were a few other places where malaria was scattered and might
be described as artificial and not indigenous malaria. There was also lying
along the eastern slope of the Western Ghauts a portion under the same conditions
as in the Jeypore hill tracts, but in Malabar and South Canara the conditions as
regards malaria were identical with those at the foot of the hills. He suggested
that investigation should be made in certain tracts.

Colomel Dyson said that in the Bombay Presidency there were fairly defin-
ite areas, including Sind, which were recognised as malarial. The Sind tracts
comprise territory which was rendered malarious by the overflow of the Indus
river at certain times of the year. In northern Gujarat there were tracts of forest
country presenting a different condition of affairs. In still other parts the rice-
growing tracts of Gujarat are malarious, and still further soutn one of the most
generally recognized malarial tracts in the Presidency (in Canara district) is a for-
est tract. Contrary to what the last speaker just,mentioned, the usually recognised
malarial districts are not actually at the foot of the Ghauts but above the Ghauts.
So as regards the Bombay Presidency there were certain definite tracts—possibly
half a dozen—over which investigations would no doubt bring about good results.
Major James had prefaced his remarks by saying that such investigations should
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recede any further measures to be taken, but no doubt they would hear later on
in these discussions that there were certain measures which might go together with
these investigations in the regularly reuu%nised malarious tracts, and there seemed
no reason why anti-malarial measures should not go on while these preliminary

investigations were being made.
The President then submilted for criticism a draft which he had prepared

formulating the result of the day's discussion. Various verbal amendments were
su%ﬁested which after discussion were either accepted or rejected and the draft
fin

y passed.
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THIRD DAY. 5
Thursday, October 14, 1909,

PRESENT,
Sir Harold Stuart, K.C.V.0., C.8.1,, I.C.S., President.
Mr. L. M. Jacob, C.S.1., Secretary, Government of India, Public Works
Department.
The Delegates.

 The President.—Gentlemen, yesterday the Conference discussed the ques-
tion of the distribution of malaria; today the first subject put down for
discussion is the epidemiology and endemiology of the disease—why, for in-
stance, we have a death-rate from fever of only 7 or 8 per mille in Burma and
Madras and of more than 2o per mille in the Frontier Province and the United
Provinces, and why some provinces are visited from time to time by intensely
severe epidemics while in other provinces such epidemics occur very rarely, if ever.
Captain Christophers has written an interesting paper dealing with the epidemio-
logy of malaria in the Punjab, which I shall now call upon him to read.

The following paper was then read, the points dealt with being illustrated by
means of a series of coloured maps and diagrams.

On Malaria in the Punjab

BY

CarTAIN S. R. CHRISTOPHERS, [0S,

SYNOPSIS OF CONTENTS.

I.—T he manifestations of malaria inthe Fanjab.

1. —Factors invelved in the epidemic malaria of the Punjab.
[11.—The mechanism of epidemics,
IV.—The prophylaxis of epidemic malaria.

1.—THE MANIFESTATIONS OF MALARIA IN THE PUunjaB.

The manifestations of malaria in the Punjab present some special features
contrasting very strongly in some respects with those exhibited by the disease in
moister and more tropical countries.

Though the Punjab in the summer months is one of the hottest regions in
India it enjoys during the winter months a quite temperate climate. And as
during these cold months and the very hot weather following them it also receives
but little rain, it is not until June, when the monsoon sets in, that the conditions
become favourable to the breeding of anopheles. Whether or not from this cause
malaria remains in abeyance in the Punjab until the autumn months, when in
greater or less degree it becomes prevalent. From time to time this autumn
prevalence becomes exaggerated and the year is recorded as a bad fever year.
But in 1908 this autumn malaria was so severe and was accompanied by so terri-
ble a mortality that it roused general apprehension. As a result it has been my

ivilege to investigate the conditions associated with this malaria of the Punjab.
y researches show an epidemiological picture so peculiar and interesting that
I make no apology for bringing my observations before this Conference.

Before going into the general question of malaria in the Punjab some men-
tion is required cﬁ' the 1908 epidemic.

This epidemic made its appearance about the end of September and involved
almost the whole of the Punjab. In parts most severely affected the epidemic is

stated to have prostrated the entirwgulatinm In Amritsar, for example, for
many weeks the ordinary business of the city was interrupted, labour could not
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be obtained, transport was disorganised, and even food vendors ceased to carry
on their trade.

The effects of the epidemic can best be gauged by a study of the admission
rates for fevers in the dispensaries and from the mortality returns,

The extreme suddenness of the outbreak is shown in all records whether of
sickness or death as will be apparent from the charts* which I now show illustrat.
ing the admissions for fevers and the death-rates in several towns during 1908. A
remarkable feature is the almost simultaneous onset of the epidemic throughout
the Punjab. With the exception of the extreme south-east, where the character-
istic rise from mortality took place about a fortnight earlier than in the northern
part of the Punjab, places even hundreds of miles apart were affected simaul-
taneously. _

Another peculiar feature was that the increase in admissions to dispensaries
for fever only very slightly preceded the increase in general mortality showing
that deaths were not the result of protracted sickness but aJi.tparemI].r of the inten-
sity of the infection. This is borne out by accounts of Civil Surgeons and others
who deseribe in Amritsar and elsewhere a great prevalence of pernicious cases,
especially forms associated with fatal dysentery.

Still another peculiarity is that the mortality curve for almost any severely
affected town or area shows the same features, namely, a sharp rise in the begin-
ning of October, a high level maintained throughout October and November, and
rates falling rapidly in December and January to normal. The dispensary returns
show the same sharp rise but a more prolonged effect, as will be evident from the
curve showing admissions to Bhera dispensary. In this latter case the slow
return to normal seems in most cases to have been mainly due to persons com-
ing for treatment of enlargement of the spleen, rather than for fever.

During the two months of October and November the number of deaths
recorded in the Punjab asdue to fever was 307,316 as against less than jo,000
in both 1904 and 1505 and less than 100,000 in 1007.

Studied in more detail the ravages of the epidemic in those areas where it
was most intense are even more apparent. In Amritsar the mortality for many
weeks was at the rate of over 200 per mille. In Palwal mortality rose to 420 per
mille and in Bhera to 493 per mille. Curiously enough in Delhi, a notoriously
malarious town, the death-rate rose to orly 149 per mille. But a closer examina-
tion of the statistics shows that parts of this town were much more seriously
affected than one would judge to be the case from the statistics for the whole
city ; in Ward [, for example, the mortality rose to over 300 per mille,

The death returns of Amritsar show that the densely crowded outer portions
of the city were mainly affected. Again in these the mortality was much higher
than the figures for the whole city would indicate, In division 1X for example
with a population of 17,206 thejdeath-rate rose to 534 per mille and for six weeks
was over 400 per mille,

In the district returns, with the exception of those relating to the Gurgaon
district whicn show amung a population of 687,199 a death-rate of 267 per mille,
the mortality rates are not so high as those given for the towns. This might be
taken as showing that the mortality was greater in towns than in rural areas, but |
a study of returns from individual thanas and villages modifies this conclusion,
both thanas and villages frequently showing mortality rates during October and
November of 300, 400 or even 5c0 per milﬁ

A peculiar feature of the mortality was the heavy toll that it levied upon
infants. The curve compiled from deaths in Amritsar shows very clearly the age
distribution of the mortality.

Only one other disease, plague, causes such frightful mortality and one often
hears doubts expressed as to whether some other disease than malaria was not
concerned in this epidemic of so-called fever in 1908,

But there cannot be any doubt as to the true nature of the epidemic. [t
exhibited the well known incidence of malaria in the Punjab, corresponding exact-
ly with the sezsonal incidence of this disease and of the prevalence of malarial
parasites as shown by the observations of Dr, Stephens, Major James and myself

* Not printed.
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among the natives of Mian Mir and by the prevalence of parasites in European
soldiers in cantonments. It attacked especially the infants, a well known pecu-
liarity of malaria; and it was accompanied everywhere by an increase in dis-
pensary admissions for what was clinically malana ; it was also followed every-
where by a notable increase in the numbers of people suffering from splenic
enlargement.

Examination shortly after the epidemic of areas especially affected showed
in every instance aremarkable condition of almost universal infection with mala-
ria. In Palwal and the affected areas of Amritsar almost every child had splenic
enlargement and malarial parasites in the blood. In Bhera and in the villages of
the Bhera fhana the same condition prevailed.

In Amritsar the distribution of enlarged spleens and of parasites tallied
exactly with that of the mortality as will be seen from the sketch maps which 1 now
show. In those areas where the epidemic was absent or exhibited itseli mildly,
as Katra Chauk Pasian, few or none of the children had enlarged spleens ; where
it was transient, as in parts of Katra Allowalian, one found children with spleens
but slightly enlarged or just palpatle; where the epidemic was especially severe,
a5 in Katras Khazana and Ramgurian, not only had almost every child parasites
in the blood, but the spleens were notably larger and more tumid than usual ; from
23 to 50 per cent of the adults were also affected.

In the rural areas the same relation of mortality to malarial conditions held
good ; wherever a village had been suvcrnﬂl;( visited by mortality the inhabitants,
and especially the children, showed profoundly the effects of malania. Outside
the epidemic area things were very different and the number of children with
enlarged spleens after did not exceed 25 per cent.  The tumid spleen so charac-
teristic of places severely visited by the epidemic was also much less frequently
seen outside the affected areas.

THE DISTRIBUTION OF THE EPIDEMIC.

As regards distribution the epidemic affected to some extent almost the
whole Punjab. In the towns a rise in deaths in the months of October and
November was almost umversal. Almost all the districts also show some
increase in the death-rates during the autumn, :

If we colour a map of the Punjab according to these district figures we get
a result as shown.

A more detailed and much more instructive pictare of the distribution of the
mortality is that obtained by the method of using tkana figures which I have
described in another paper read at this Conference,

Mapping out the 1908 epidemic in this way we get the results illustrated on
this map.

There are many points worthy of notice. It is clear that the malaria of 1go8
occurred in the form of two epidemics, one in the north invalving Gujrat, Gujran-
wala and Shahpur, and one in the south-east involving Gurgaon, Delhi and parts
of Rohtak. Other epidemic areas are shown, notably one over Ludhiana and part
of Jullundur; but in comparison with the two large areas noted these are small in
area and low in intensity. This distributicn tells us much concerning the malaria
of the Punjab we did not previously know.

In the first place it is important that such definite epidemic areas can be
mapped out at all. Had the malaria of 1508 depended merely upon local causes,
the number of pools about a village and so on, we should have expected to
obtain a map covered with confused figures indicating haphazard variations as
the intensity of the disease rose or fell from fhane to ihanma, There would be
no reason why several affected hanas should form as it were a nucleus to epide-
mic areas or that the mtensity of the disease should show a more or less regular
decline as we pass outwards from these foci.

The map shows us conzlusively that there is some general determining fae-
tor over and above local conditions which acts over these epidemic areas and
with increasing intensity as we approach their focus.

It shows also many Il:?_uthl:r‘intfl'e;sting facts. A very notable feature, especi-
ally of the northern epidemic, is the occurrence of certain tongues of epidemic
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which tend to_follow in the line of different riverain tracts, one along the Jhelum,
one over the Chernab, another over the Ravi, and some isolated spots over the
Sutlej riverain.

But what 1 wish most to emphasize at pregent is the peculiar character of
the areas of special intensity which are shown in the centres of the epidemic.
In the southern epidemic for instance we see an area extending over much of the
Gurgaon district in which every fhana had a death-rate of over seven times the
normal. In the centre of this tract are thtnas showing death-rates during the
epidemic from ten te as much as seventeen times t%m normal. In the thana
of Nuh, for example, where normally there are about 125 deaths in the month,
there occurred in October 1908 no less than 1,404 deaths. In the thana of Hodal
which normally has about 100 deaths there occurred in October 1,083 ; in the
Eﬁdﬂ: of Ferozepore with a normal of 130 deaths per month there occurred 2,746

eaths.

In the northern epidemic there is the fhana of Gujrat with ten times its
normal death-rate and villages showing in some cases a mortality as much as
30 and even 5o times the normal.

In the special focus shown at Bhera there age scarcely any villages showing
a deatherate below 200 per mille, whilst the majority range between 200 and 500,
and one shows the extraordinary figure of 641 per mille.

If it were not for Bhera town itself which shows an equally high mortality
rate we should hesitate to credit these extraordinary values. Yet if there be
errors of registration they must err on the side of under-estimating rather than

over-estimating the mortality.

If we refer to the figures for the small towns we shall see that it is those
towns situated in areas of special intensity which have suffered so severely in
the epidemic of 19o8. Palwal and Bhera we have referred to, but there are
others not mentioned in the published returns equally profoundly affected, as for
instance Hodal which in October had a mortality rate of 554 per mille,

One feature then of the epidemics is the occurrence at certain central por-
tions of the epidemic areas, of foei so profoundly affected that we can scarcely
credit the figures we are dealing with, [t is the effect of malaria of this kind
which has caused such alarm and apprehension, for though it is recognised that
fever was bad generally throughout the Punjab it is the conditions in Amritsar,
Gujrat, Palwal, and Bhera that one hears cited as showing how terribly the pec-
ple suffered in this epidemic, and this statement is further borne out if we
examine the distribution of deaths, for taking the comparatively small area in
which thanas show over seven times the non-epidemic Jdeath-rate we shall find
that instead of the deaths in October numbering 6,841, which is an average non-
spidemic rate for these fhanas, they number 76,256 leaving only about 100,000

eaths for the whole of the rest of the Punjab. Tracts affected in this way by
malaria I have for convenience termed ** fulminant areas ™.

We might describe the year 1908 by saying that there were two main epide-
mic areas, oné in the north with fulminant areas over Gujrat, Amritsar and Bhera,
respectively, and one in the south with a fulminant area over Gurgaon. The
relation of these fulminant areas to the general malaria of the Punjab may be
realised from the diagram which | now show.

If we judge from remarks about the 1gc8 epidemic we may be led to think
that in this year some special new conditions were introduced which have ac-
counted for the virulency of the discase. Let us see how far such an idea is
tenable.

PrEvious EPIDEMICS,

Wishing to map out malaria for past years as | have done for 1908, | was
much gratiﬁe:l to IEin& that the ne::e]fsary information was available ﬁhc Sani-
tary Commissioner's office and from the records very kindly placed at my dispos-
al by the Sanitary Commissioner of the Punjab, I have been able to map out
malaria in years in which fevers were especially prevalent as far back as ‘the

seventies.



33

If for reasons I have given in a previous paper, we compare the total deaths
in the Punjab during October and November for different years we shall be able
to pick out years in which the autumn deaths showed a great increase (vide
diagram). If we map out malaria in the years thus indicated we shall find that
each year of heavy autumn mortality has been one in which the Punjab has been
visited by an epidemic and that these epidemics like those of 1908 are localised
to certain tracts, have fulminant areas, and exhibit the other characters which
I have pointed out in the epidemics of last year.

The maps so prepared I am exhibiting to-day ; they are I venture to say of
extreme interest. Unfortunately in the space at my disposal it is necessary to
confine myself to a very brief noticz of the features they exhibit.

The years specially noticeable for a high autumn death rate are 1908, 1900,
1894, 1802, 18g0, 1884, 1507, 1878, 1876, and 1869,

In 1900 there was a large epidemic over Ludhiana, Umballa and Karnal.

In the heart of this epidemic is a fulminant area as great in extent as any such

grea in 1go8. To the north over Gurdaspur and Sialkot is another smaller

idemic area with a fulminant area over the valley of the Ravi. [n the south

of the Lahore district we see also a small fulminant area over the Sutlej riverain.

The deaths in the autumn of this year numbered 254,580 as agamnst 307,316

in 1go8. Therefore even so late as 1900 we have a condition very similar to and
a mortality not very far short of that in 1908,

In 18q4 there is a single epidemic area over Gurdaspur, Amritsar, Jullunder
and part of Sialkot and Heshiarpur with a small fulminant spot to the north of
the Amritsar district and one near Jullundur. The lighter green shows areas
bearing an epidemic figure over 2 and 3 respectively. The epidemic shows a
““ contour " effect that is very remarkable. The deaths in this year for October
and November numbered 132,757.

In 18g2 there is again a single epidemic area but of enormous size. This
year in fact is one remembered as the great fever year. But in spite of the
enormous fulminant area extending over several whole districts, there was in the
southern Punjab no trace of an epidemic, the death rates indeed for most of the
thanas in Gurgaon, Delhi, Karnal and Rohtak were not raised above their non-
epidemic rates. Inthis epidemic there is a small isolated fulminant area cver
Bhera as in 1905, The epidemic distribution also exhibits very strikingly the
leng tongues of raised mortality we have previously referred to as characteristic
of the 1go8 epidemic. The deaths in this year numbered 283,223 or only
slightly less than the number in 1go8,

In 18g0 we have an extraordinarily compact epidemic, again with a large
fulminant area mainly over Gujrat, Sialkot and Gujranwala, characterised by terrible
mortality rates, Wazirabad having an epidemic figure of 28, Sialkot of 26, and
Gujrat of 24. In this year the deaths numbered 246,487 in spite of the fact that
the whole southern portion of the Eastern Punjab was unaffected.

In 1884 we have an epidemic area somewhat in the same position as that of
1900, namely over Ludhiana and Umballa with a fulminant area also characterised
by very high figures. Machiwawa showing 3o times the normal death rate
w{lilst several thamas are 18 and 19 times the normal. There are also three
curious small isolated fulminant areas, one in the low-lying area of Tanda Urmar,
one near Delhi, and cne in the Sutlej riverain near Ferozepore. A peculiar tongue
of the epidemic is seen lying along the Jumna riverain in the Karnal district,

In 1879, a nolorious fever year, we see how localised was the epideinic and the
enormous extent of the fulminant area. In this year the awutumn deaths were
142,006 mn spite of the fact that registration of deaths at this time was evidently
much less complete than at present. The whole of the northern area was
practically untouched by the disease.

In 1878 we have a very peculiar epidemic affecting Jullunder, Hoshiarpur
and Ferozepore. The main fulminant area lay over the Sutlej riverain. Some
tongue-like areas of epidemic are seen in the Jhelum, Chenab and Ravi riverains.
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In 1876 there was a peculiar epidemic lying close up to the hills involving
Hoshiarpur and Gurdaspur,

Of the 1860 epidemic 1 have not been able to get any detailed information.

Thus each year of heavy fever mortality is one of epidemic conditions
affecting severely as a rule only a comparatively small portion of the Punjab.
Judged by their distribution three types of epidemics can be distinguished—

(1) Epidemics occurring in the north of the submontane and central tract.
(2) Those about Umballa and Ludhiana,
(3) Those in the south-east of the Punjab.

Out of the nine epidemics five, namely those of 1908, 1894, 1892, 1890 and
1876, are northern in type. Three, igoo, 1884 and 1898, are central, and two,
those of 1008 and 1879, eastern in type

Even in years not so trem=ndously characterised by mortality we shall find
that the autumn fevers exhibit the same tendency to lozalisation, but being smaller
in degree and insignificant in area, such epidemics do not influsnce the general
statistics as do the great ones we have just described.

For want of time I have attemptel to trace out a few recent years only ;
1906 is an example of a year with small epidemics of the central type; 1903 also
shows incipient epidemic areas; 1904 was practically free from any epidemic
and it is noticeable that the deaths for October and November are not above the
normal non-epidemic rate of about 30,000 per mensem.

The conditions in the year 1908 were therefore in no way new to the Punjab.
Even as regards gross mortality it was but slightly more severe than the epidemic
of 1892, and as regards its fulminant areas they were neither so extensive nor so
severe as those of some previous years.

We caunot then plead that the conditions of 1908 were so very exceptional.
We may expect something approaching them any year. We can be certain that
in the future many such epidemics will visit the Punjab. Let us see so far as we
can the general effect of this recurring fever mortality.

The total death rate in the whole Punjab from non-epidemic fevers isin
round figures about 30,000 per month. Ina year we should get 360,000 deaths
from non-epidemic fever. In this category are included such diseases as tuber-
culosis and many others. [t practically represcnts the residue of deaths from all
causes after abstracting a certain number of deaths for plague, small-pox,
dysentery, etc.

In 1908 an equal number of deaths occurred in two months from epidemic
malaria alone. In the Gurgaon district which normally loses from non-epidemic
disease about 17,508 persons in the year, there occurred in the month of October
1908 no less than 13,740 deaths or nearly as many people as would have died in a
whole year from non.epidemic disease. Sialkot which normally loses about
3,000 a month from non-epidemic disease, lost in October lBiga. 33,009
persons and in October 1892, 20,972. Gurdaspur which normally loses about
2,000 a month, lost in October 1890, 11,076, in October 1802, 18,921 and in
October 1894, 10,551 persons. Umballa which normally loses about 1,500 a month,
lost in October 1890, 17,025 persons.

If such conditions are repeated several times in a decade it is not wonderful
that we should see the effects when the decennial census is made.

In these epidemics we see in fact the instrument by which malaria attacks

the Punjab. Endemic malaria certainly exists but it is the mortality from the
epidemic disease which gives to malaria in the Punjab such prominence.
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[.—FAcTORS INVOLVED I THE EPIDEMIC MALARIA OF THE PuNJAR.

That in the Punjab a bad malarial year follows upon an excessive monsoon
rainfall is a common belief ; on the other hand attempts to show a close relation
between rainfall and malaria have not been very successful.

In order definitely to decide this important point I have studied in some
detail the question of the distribution of epidemic malaria in relation to rainfall
in the Punjab.

RAINFALL,

In igos the rainfall in the early months of the year was below the normal
and its distribution shows no relation to the epidemic areas. Unusuvally heavy rain
in the early months is therefore not necessary far epidemic conditions.

Again, at Palwal the heaviest rain fell chiefly in the early partof the monsoon ;
at Bhera the heavy and unusual rain which flooded the area fell very late in
September. Many other instances of a like kind could be given., The exact
distribution of the rain in the monsoon does not then seem of great importance.

We may commence therefore by a consideration of the relation between the
total monsoon rain and epidemic malaria. If we put side by side deaths from
fever in October and November and the average ranfall for the Punjab, we see
roughly that in many cases the bad malarial years were associated with a heavy
monsoon but we have several instances where not only has heavy rain occurred
without a heavy mortality, but there have been fever years with a by no means
excessive rainfall. This will be elear from this chart which has been adopted from
the census for 1891. This method is, however, atthe best a clumsy one and
liable to lead one to false conclusions. A much more delicate method can be
employed. There are in the Punjab some go recording stations for rainfall and
records for these dating back to 1884 have been kindly placed at my disposal
by the Director-General of Agriculture. From these it is possible to plat out
upon a map the different amount of rain falling at these stations in any year,
l[Pp.-e do this we get instead of an unintelligible mass of figures a clear picture
of the rainfall conditions. The method has the advantage of enormously
simplifying comparison of rainfall and malaria.

- The epidemic maps for different years I have already exhibited. With
these we may compare those showing the distribution of ramnfall. We see at
once that the general position of the epidemic areas is determined by the rainfall,
When heavy rainfall is widespread malaria tends to follow its distribution.
Not only so but the fulminant areas are always associated with the areas of
greatest precipitation.

When rainfall 15 excessive we get large and intense epidemic areas, in years
of small rainfall epidemic areas, if they exist, are smaller and less intense, as for
example in 1g07. MNevertheless we can clearly see that there are other factors
determining the exact distribution and intensity of epidemics.

The boundaries of the areas are in the first place rarely exactly marked out
by the distribution of the rainfall, The epidemic tongues, for example, are
features apparently apart from the distribution of rain. The extent of the epide-
mic also bears no definite and constant relation to the amount of rain. For
example in 1894 very heavy and widespread rain fell but the epidemic was loca-
lised to those areas which received very excessive rain indeed and then it was not
very intense. In 1906 again there was heavy rain with little fever. In 1901
with a much less rainfall fever was more general than in 1894 though there was
no large epidemic. In 1892 the rainfall was not so excessive as would be ima-
,gined%rnm the extent of epidemic malaria.

Though then rainfall determines the area affected, and to a large extent the
general characters and intensity of the epidemic, its effects are modified by some
other factors.




36

PHYSICAL FEATURES.

In the 1908 epidemic the specially affected areas were in the neighbourhood
of Palwal, Hodal, Ferozepore, in Amnitsar city, Gujrat and Bhera.

The Gurgaon area is part of the riverain of the Jumna which here forms
a broad plain with a sli%ht slope towards the foot of the hills which lie behind
Muh. As a result of this conformation and the impervious character of the
silt of which the plain is formed heavy rain results in large tracts being more or
less inundated.

Pzlwal and the other affected towns were in fact as a result of heavy rains
in 1908 surrounded by water which lay for several months before it eventually
dried up; and in February some of the villages of this district were still almost
surrounded by water. The subsoil water at the time of my visit was not infre-
quently found almost at the surface and throughout the affected area it was
rately at a depth of more than five or six feet.

Amritsar lies in a shallow depressed area in one of the lines of drainage
of the Bari Doab. It is normally surrounded by many shects of water and the
conditions are such that ordinary rain results in innumerable pools. Neverthe.
less it has only three times been visited by severe fulminant malaria, namely in
1856 when deaths in October numbered 2,430, in 1881 when deaths in October
numbered 5,582, and in 1908 when deaths in October numbered about 4,000. The
special feature of 1908 and other fulminant years was ** flooding.”

Bhera lies in the Jhelum riverain where this forms a broad plain only slightly
above river level. The whole area as aresult of heavy rain was more or less
flocded. Bhera itself was so surrounded by water that it is stated that cne
could have gone round the town in a boat. At the time of my visit the floods
had disappeared. There was a number of pools with anopheles larvae, but the
city as regards mortality had more or less resumed its normal state.

Gujrat fhana lies where several torrents from the hills debouch upon the
Jhelum  The whole fhana is intersected by the channels of these streams
which are constantly bursting through their old beds and taking to new ones,
Heavy rain 2t their sources greatly swells the streams and they then frequentl
fiood large tracts of country. Many villages on old beds are also liable at sue
times to be fiooded.

In this skona an analysis of village statistics gave the distnbution of mala-
rial mortality shown in the map. Visiting sample villages the results given
were borne out by the conditions found, In village Nairowali, for example, which
had an epidemic figure of 2, only cleven per cent of the children had enlarged
spleens. The villages Gurali, Gurala, Jandiala and others all showed the usual
condition found within the epidemic area, namely a spleen rate for all practical
purposes of 100 per cent among the children and from 25— 50 per cent among the
adults, Nairowali was sitvated so that flood waters did not lodge but flowed awa
in three directions, they affected villages so that floods had eollected and surround-
ed the villages with standing warer.

It is interesting to note that anopheles were quite abundant at Nairowali
so that the escape of this village is not due to any want of ordinary breeding
facilities.

The tract of healthy villages shown near Nairowali bordered on the some-

what higher ground of Dingah thana which showed the effect of the epidemictoa
much less extent than that on Gujrat.

Two patches of intense mortality at (1) and (2) were areas flooded by the
overflowing of the Bhimber and the Shah Jehangir nullaks, respectively. The
area near the Bhimber when visited was so flooded that the villages were
approached with difficuity. The village Nand was on low land by the river
and was flooded in 1908, Nurpur was in the deserted bed of the Shah Jehangir
auliah and is inundated by this river when in heavy floed. The villages in t
south-west corner could not be got at in the time at my disposal owing to floods
which made the roads impassable.
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The influence of physical features was made extremely plain in the Shahpur
district. I investigated this district in order to ascertain the nature of the
eEidl:mic tongues | have previously referred to. The map gives on a larger scale
the most northerly of the tongues indicated in the map of the 1908 epidemic. The
fact that the epidemic tongue had been determined by the Jhelum riverain is very

parent. But it is very interesting to observe that passingi down the riverain
the epidemic conditions became less and less until at Sahiwal the epidemic figure
was only 2.

An analysis of village mortality in this zhana, which forms as you see from
the maps a transition between highly affected and less affected areas, shows
large tracts especially to the south towards Sahiwal in which the villages
hag very low epidemic figures. [n other parts the villages exhibit high figures.
One of these lies to the north bordering upon the affected Jaunan fhana.
Another isolated area lies at a considerable distance from the river to the
east. The differences in physical features between the healthy tracts and
the affected areas were ugvmus. Whilst the healthy ones were drier with
subsoil water at a depth of 12 feet or more, the affected ones had been subjected
to floods and showed subseil water as in fulminant areas within a few feet from
the surface. At village Wegowal, for example, the subscil water was at a depth
of m]:uly four feet and the whole area had been flooded by an inundation
canal. -

A very striking example of the effect of flooding was the village of Kandan
which though it was situated amongst villages having low epidemic figures was
conspicuous as possessing an epidemic figure of 3o. This village was found
to be situated unlike the others on low ground near the river and though not
subject to heavy rain in 1008, it was flooded by the Jhelum itself.,

[t is worth mentioning also that of the fhanas to the extreme west of the
Punjab which had been severely affected, all are situated close to the large rivers
and | suspect will be found to have been subjected to floods in 1908.

In the space at my disposal I cannot {urther increase examples but those
I have given are sufficient to show the association between fulminant areas and
flooding,

If we turn to other parts ol the 1908 epidemic we can see the same effect
of phfical features produced in other riverain tracts. But as we pass away
from the epidemic area, riverains cease to be affected. In 1go8, for instance,
we see several riverains exempt from severe epidemic conditions which in past
epidemics have been picked out from time to time as fulminant areas.

One powerful determining factor of the intensity of epidemic conditions
is then the presence of tracts exceptionally situated and characterised by being
low lying and having a high level subsoil water. Yet it is clear such conditions
alone without heavy rainfall do not lead to epidemic malaria. But with a given

amount of rainfall they are more readily converted than more favourably situated
tracts into fulminant areas.

But a glance at the epidemic maps shows us that such physical conditions
are not absolutely necessary for the production of a fulminant’ area. Provided
sufficient rain falls, almost any tract seems to be capable of being reduced 1o
the necessary condition. A good example is Jullunder. Jullunder is compara-
tively rarely visited by large epidemics and appears to be able to stand a good
deal of rain without becoming fulminant ; but in 1894 when over 40 inches of rain
fell it was nevertheless involved.

It would be possible thento map out the Punjab into areas of various
degrees of danger as follows—

(1) Highly dangerous areas as, for example, the Jhelum riverain at
Bhera, the Sutlej riverain near Ferozepore; ~Amritsar, Bangah
Rahon and the thanas lying along the foot of the Siwaliks in
Hoshiarpur, and so on.

(2) Areas affected by moderately heavy rain, such as much of Sialkot
Gujranwala, Montgomery, Rohtak and Karnal.
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(3) Areas requiring exceptional rainfall to affect them as the Barin

SI;Iahpur, the central portions of the Lahore district, Lyallpur and
others.

Some of these areas are perhaps scarcely ever likely to be profoundly
affected as they lie out of the range of the monsoon rains. Others we cannot
say when some special distribution of rain or of flooding rivers may not affect
them, and others again we know to be frequently affected.

Before such a plan of differentiation could be carried out each thane would
have to be visited and its salient features as regards its behaviour to malaria
carefully appraised. We should then with the knowledge of the rainfall be able
to predict not only general area and intensity, but to some extent the special
distribution of the resulting epidemic conditions.

There are however some other matters which it is necessary to take into
consideration.

IRRIGATION.

The very moderate effect of irrigation in these epidemics is very clearly
shown. Areas irrigated by " inundation ™ canals are naturally physically suitable
for epidemic conditions ; but the great canals of the Punjab for the most part
irrigate high lands unsuitable for epidemic malaria, and, in spite of irrigation and
a certain amount of endemic malaria ; stand out in relicf as areas of low epidemic
mortality.

We see here then Mian Mir in atruer bearing. However much the canals
are infected with anopheles the true origin of severe epidemics would seem to
be, as in the rest of the Punjab, flooding. Like the rest of the Punjab it is liable
in some years to be affected; in other years it escapes. In 1904 and 1905,
for example, the statistics show a small amount of sickness; but the same 1s
shown everywhere ; it is even apparent in the figures for the rural areas of the
whole Punjab.

The efiects of heavy rain are not the exception, but the one thing which
mainly determines the year's eahlthiness or the reverse all over the Punjab.

The riost serious effect produced by irrigation is an indirect one due to
the general raising of the subsoil water and an increased liability to water-logging.

THE INFLUENCE OF SQUALOR AND POVERTY.

If we examine in detail any town affected by the epidemic, we shall find
that the heaviest mortality has been in those classes which are the poorest and
living in the greatest squa{c-r. This is very clearly shown in Amritsar, the
death rates in 1908 among Mahomedans, who form the lowest classes, being in
October ago per mille as against 203 among Hindus, and in November 32gas
against 181 among Hindus,

Again, Palwal as compared with the villages around shows a greater mortal-
ity rate. The malarial conditions in both are identical or slightly more adverse
in the villages ; but whilst Palwal has a large population of dependent classes
living in great squalor and poverty, the villages have a population consisting for
the most part of well-to-do cultivators with a small proportion only of depen-
dants.

Bhera isa town at first sight prosperous and well-to-do, but a closer survey
makes one suspect this appearance. There are in the town mohullas swarming
with the lowest classes living in a very overcrowded and squalid condition.

ain if we ask why Amritsar shows such a peculiar liability to be visited by
terrible fever epidemics, we can point not only to its physical conditions, but to
its scualid populations, its industrial character, and so on. Infactin 1881 we
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see a malarial outbreak the almost direct result of Kashmiri destitution at a time
of industrial depression. Even in 1908 we find the chief epidemic centres just
in those parts of the city largely populated by Kashmiris engaged in various
fabric infuslriﬁs.

One may say that the amount of mortality in any town or village will be
determined very largely by the relative proportion of well-to-do to partially
poverty stricken dependant classes,

SCARCITY.

The conditions we have just mentioned are local and probably do not great-
ly vary in any given locality. Another factor to be considered is the possible
effect of general prosperity or the reverse from year to year. It is well known
that for several years prices in the Punjab have been very high. The epidemic
of 1908 is an instance of an epidemic associated with high prices. Looking back
we see other examples of epidemics associated with or following periods of
scarcity, as for example the great epidemic of 1879 which followed scvere
scarcity in the southern districts.

Comparing curves showing the price of food stuffs and the prevalence of -
epidemic conditions in different years, we see that out of the nine great epidemic
years described, seven, namely those of 1878, 1870, 1890, 1802, 1897, 1900,
and :gof were during times of high prices. A great epidemic in 1869 and one
in 1870 also occurred at a period of specially high prices.

The epidemics of 1884 and 18g4 however were associated with low prices;
1876 was another epidemic year at a time when recorded prices were low.

What the conditions associated with the 1886 epidemic were, _] have not
yet been able to ascertain either as regards rainfall or scareity ; but in 1894 itis
very noticeable that though the rainfall was very heavy and widespread the
epidemic was one of the least intense and one of the most circumseribed of any
we have described, In this year, Hissar, Rohtak, and Ferozepore received
between 20 and 30 inches of monscon rain, a quite phienomenal amount, but there
was no epidemic in these areas the death rates not evenshowing any marked
increase over the normal.

In 1884 not only was the precipitation in the affected area very heavy,
Umballa receiving 44 inches and Jagadhari 71 inches of monsoon rain, but .this
year is recorded as one in which the very districts affected underwent great hard-
ship owing to the failure of erops.

These facts certainly support the view that scarcity is a factor determining
to a large degree the situation, extent and intensity of epidemics. But to ascertain
the effeet of this influence we require more information than the current prices
of food stuffs; for whilst prices give us some idea of the degree of general
scarcity, they fail to point out to us areas especially affected by failure of crops
and other adverse conditions, the reason being that there is a very remarkable
averaging process in reégard to ruling prices so that however severely one area
is affected by shortage of crops the prices after a brief discrepancy tend to level
up if the other areas are unaffected. High prices may even increase the prosper-
ity of a tract in which crops have been successful.

Without going further into this question which would require more space
than I can devote to it in this paper, we may say that periods characterised by
high prices are likely to be followed at the first heavy monsoon by an epidemic
and that particular areas subject to adversity are likely to be picked out by
epidemics if the other factors are favourable to this result. It is significant in this
respect that whilst there are three types of epidemics, northern, central and
southern, and that these rarely occur together in the same year, there are also
three main types of agricultural areas, namely a wheat area in the north depene.

mainly on the spring crop, a maize area in the central districts and a gram
and millet area in the south, both dependent mainly on the autumn crop.




40

III.—MecuaNisM oF EPIDEMICS.

We are nowin a position to discuss the actual mechanism by which epi-
demic conditions are brought about. We may briefly summarise our conclusions
as regards the factors concerned in epidemics by saying that three factors at least
are concerned——

(1) A general modifying influence of the effect of scarcity, high prices,
and so on.

(2) Physical features of such a kind as determines water-logging and the
collection of large sheets of water on the surface.

(3) Rainfall.

Curiously enough physical conditions associated with subsoil water at a high
level, and with much standing water at all times of the year, do not bring about
the epidemic disease unless rain falls in considerable amount ; and though such
places may exhibit a good deal of endemic malaria this does not apparently
prevent epidemic malaria when it appears raising the death rate to many times
the normal.  Again though in an ordinary year sufficient rain falls to make many
pools, and anopheles seem quite plentiful, the terrible fulminant manifestations of
malaria are not exhibited.

What is it that enables a certain amount of extra rain so marvellously to
alter the normal conditions, and in what way is it that water-logging acts in
assisting epidemic conditions ?

Before answering these questions we may with advantage ask; why is
malarial infection in children at one time asstciated with but little mortality, and
at another with such fatal effects ?

That we are not dealing in these epidemics with any new form of parasite is
clear from the results of blood examinations in Amritsar and elsewhere in which
only the well recognised varieties were found. It is also perhaps scarcely neces-
sary to say that the mere name malignant given to one parasite, and benign to
another does not signify that one is fatal and the other innocuous.

What then is intense malaria?

INTENSE MALARIA.

The answer to this question is | believe to be got at on the lines of some
experiments | have undertaken in order to find out what was the effect on being
bitten by a few or by a great number of infected mosquitoes. This point was
raised by Colonel Leslie, I. M. S., and it seemed to me to be an impor-
tant matter to determine. To carry out satisfactorily such an investigation on
the human subject would be extremely difficult, but in proteosoma of birds we
have a closely related disease very suitahf:: for experiment, | ascertained in my
earlier experiments that by using a large number of mosquitoes one could increase
the severity of the infection and shorten the incubation period. Further experi-
ment showed me that there were other factors than the number of bites. One of
these is very important and must be briefly touched upon.

If a mosquito (cufex) be fed on a sparrow whose blood contains only a few
gametes of proteosoma, the mid-gut of the mosquito will on dissechun_ naturally
show only a few zygotes, and if a batch of mosquitoes so fed be examined when
the zygotes have matured and the sporozoites have reached the salivary glands,
we shall find only a very few of the salivary cells packed with sporozoites. It is
evident that such a mosquito feeding on a bird will inject at the most a compara-
tively small number of sporozoites.

If we now feed some mosquitoes on a bird whose blood contains very numer-
ous gametes, we shall find the mid-gut studded with hundreds of zygotes and
dissecting such mosquitoes when the sporozoites have reached the glands, we
shall find that these are packed and swollen to many times their normal size with
innumerable multitudes of sporczoites. Such a mosquito must inject a dose
ﬁrhaps a hundred times greater than one of the slightly infected mosquitoes we

ve referred to.
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Using scantily infected mosquitoes even in large numbers it was difficult Lo
get a severe infection ; single heavily infected mosquitoes ¢n the other hand often
gave quite severe infections. But by using a number of heavily infected mosqui-
toes, not only was the incubation period reduced from nine days to as little as five
days, but the resulting infections were much more severz and death in every case
geeurred,

When a bird already having parasites in its blood was bitten by heavily
infected mosquitees it still developed a nzw infection over and above the old.

The amount of infection carried by mosquitoes then depends on the numb-r
of zygotes which develop in the gut, and the number of these in turn depends
upon the number of gametes in the blood of the sparrow by which the mosquito
became infected.

It is easy therefore to see that in malaria everything may depend upon the
existence of heavy gamete carriers ; and if these are present, upon the number of
anopheles. Otherwise the relation of number of anopheles to the amount of fever
will not hold good.

Malarial infections must then be studied quantitatively. An endemic index
of 100 per cent may be represented by a community containing only a few para-
sites in their blood and living in a condition of comparative health. [n another
case the same index may refer to a community heavily infected and prostrated
by fever.

In the Punjab one frequently hears matrers discussed as if the population
was uninfected and remained so until the fever season came round when any
individual was more or less liable to catch infection. It is nearer the truth to
say that we have a population already infected and that what happens in the
fever season is the ** hastening up " of this infection and its kindling into a flame.

Bearing in mind these facts we may proceed to consider the effect of our
three factors in bringing about an epidemic.

HicH Supsoll WATE=.

That a high subsoil water causes pools, that would otherwise be dry, toretain
water is known to everyone ; but there are some considerations in connection with
subsoil water worth a brief mention.

When rain falls two forces are in action cauwsing any collections of water
unable 1o drain off to sink into the soil ; these are gravity and capillarity. The
relative value of these two forces depends upon the nature of the soil. In loose
sandy soil gravity is an important force ; in close impervious clay or silt this force
acts much less effectively and capillarity 1s mainly concerned in the disap-
pearance of surface water. This is clear from experiments which [ hope to
publish in another place, but which I have not space to give in this paper,

When by saturation of a fine silty soil like that of the Punjab, the power of
exercising capillarity is wholly or in part done away with, rain water sinksin
with extreme slowness.

It is thus that subsoil water acts in what are known as water-lozged soils.
If the subsoil water is at a depth of only a few feet the soil, even to the wvery:
surface, has drawn up moisture and has thus lost partially or wholly its power
to absorb by capillarity : it is thus rendered extremely impervious.

When the subsoil water is on the contrary at a considerable depth, any rain
falling on the soil finds it ready to exert its full absorbtive power, both gravity
and capillarity acting.

When more rain falls surface water is still acted upon by capillarity because
the soil at a given depth is still abscrbing water from the upper portions. But
if sufficient rain falls in a sufficiently short space of time, there comes about a
condition in which either the descending moisture meets with the saturated
layer above the subsoil water and capillarity ceases to act, or owing to the
depth of moist surface soil, capillarity cannot act with sufficient speed to atlect
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the surface and again we come to water-logging, but in this case independently of
subsoil water altogether.

RAINFALL.

When water-logging has come about and rain falls the number of surface
pools and the time they retain water is greatly increased. Still it is difficult to
see why epidemic conditions cause a mortality so vastly in excess of the normal,
for in every year a certain amount of rain falls and a moderate amount of rain

.should produce a proportionate effect. But the facts seem to show that rain
must reach a certain amount before fulminant malaria can develop.

It is here I think our notions regarding malarious conditions require some
expansion. We are apt as a result of the search for larva at all times of the
year to look upen the various breeding places we find as the chief source of
anopheles. In Amritsar, for instance, we may map out at any time quite a large
number of breeding places, and if we do not trouble to thin{ about the matter,
we shall say perhaps that it is such a condition which gives us the dizastrous
resulls we have had in 1908, I venture to say that it cannot be so because
otherwise Amritsar would always be affected, but we know that it is only now
and again that malaria at all approaches the proportions it did last vear.

The extraordinary and disproportionate exaltation of malaria when rainfall
reaches 2 certain amount suggests the onset of some entirely new influence.

A NEw FAcTOR,

This new influence can [ believe be seen at work. If we visit a water-
logged area during heavy rain we find not only a large number of pools, but we
see the surface of the soil everywhere retaining little collections of water, the
furrows in the fields hold water and swarm with anopheles, footprints of man and
animals are breeding places, the very high roads retain shallow sheets of water
perhaps less than hall an inch in depth, which swarm with larvae. If a house falls
down pools may be formed in the debris and larvae in hundreds may be found
in such a situation. There is in fact something very different from a mere in-
crease of breeding places such as we usually understand these to be. There
has come about in fact, as a result of complete saturation of the soil, an abnormal
state of affairs which enable anopheles to swarm just as when conditions being
somehow very suitable, some insect pest occurs in such abnormal numbers as to
destroy crops which normally they have little or no effect on.

The essential nature of the condition is I believe a biological one.

Anopheles keep their present moderate numbers only because innumerable
young are destroyed before theli[ea':h the adult stage. It is usval to believe
that tbis destruction is chiefly brought about by various carnivorous insects, fish,
and so on. But in the Punjab such methods of reduction must be negligible :
ancpheles breed in freshly formed rain pools, and so long as these are being
formed the species is subject to no effective repression. The one D%rand restrain=
ing influence under such circumstances seems to be the drying up of their breeding
places.  After every shower in Amritsar during this monsoon there were millions
of larvae destroyed by this means, and a suceession of showers at such intervals
that their effects disappear before the insects can develop into adults must be
vastly prejudicial to tﬁa increase in number of the species. On the other hand
if we do away with this deterring factor altogether as we do in a water-logged
area receiving frequent heavy showers, scarcely any larvae are destroyed; for
even if the pools disappear the larva left en damp mud are able to survive and
continue their development after the next shower has fallen. It is easy to under-
stand then that the biological balance being upset there is swarming: and that
the physical features of the Punjab are very suitable for this biclogical con-
summation.

If the view [ am bringing forward be correct, the effect of floods is not so
much that the sheets of water are themselves necessarily the direct source of
anopheles but that by water-logging the tract they insure the biological state of
aflairs | have indicated being maintained so long as any rain is falling. On the
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other hand of course the shallow sheets of water may act directly in the same
way. Further investigation, especially of actual epidemic conditions, is evidently
needed as well as an investigation of the whole subject of endemic malaria which
by supplying the gamete carriers may be an underlying cause of epidemic con-
ditions.

IV.—PrROPHYLAXIS OF EFIDEMIC MALARIA.

I think it is evident from what [ have said already that it is as epidemic
malaria, and especially in the formation of fulminant areas, that the most dis-
astrous effects of malaria inthe Punjab are brought about,

At the risk of repetition | may reiterate the fact that in two months of
epidemic malaria as many people may die as in a whole year of normal condi-
tions and that it is epidemic malaria in a fulminant form which has prevented
or minimised the normal increase of population in certain tracts of the Punjab,
If we could prevent the mortality from epidemic fulminant malaria we should
have removed the most urgent and distressing effects of this disease and those
manifestations which the people themselves are most impressed by.

That with a proper organisation we should predict and estimate the propor-
tions of an epidemic at an early stage is an important matter, for we should
know in which year special ameliorative measures were most required and could
as a result bring these measures to bear from the very l:n:ﬂglmﬁng of the epidemic
with special urgency in areas likely to be most severely affected. And that with
a more detailed knowledge of the physical features of the country and of the
ecoromical conditions of the people as they relate to malaria, we could prediet
epidemics with certainty and accuracy is | think very probable.

The logical outcome of my conclusions as regards the origin of epidemics
would seem to suggest as a remedial measure large drainage projects.  Unfor-
tunately epidemics are not confined to any given tract and may attack almost
any part of the submontane or south-eastern Punjab. In 1890, for exampie, the
most intense focus of epidemic malaria of which we have any record attacked
Sialkot, an area we should have from previous experience at that time believed
to be more orless immune. Under such circumstances drainage would mean
that we should have to do what nature has failed to do, namely provide a drain-
age that will carry off excessive monsoon rain from the Punjab.

Still there remains the question whether certain specially dangerous areas
might not be drained with advantage. There are also towns such as Bhera to
be saved perhaps by drainage.

But it is necessary to remember that just as engineers when building a
bridge or other work have to consider not the normal rainfall and to allow not for
the normal rush of flood water, but for the abnormal, so il we seek by mosquito
destruction to diminish epidemic malaria under the peculiar conditions of the
Punjab, we must be able to control the breeding of anopheles not during the
non-essential ten months of the year, but during the two months or so in which
the whole mischief is done, the two months when flood rains fall and water is
everywhere, when anopheles are breeding in the furrows of ploughed fields and in
innumerable situations where owing to the impervious and sodden soil the tiniest
collections of water can rest. ‘

So also if we carry out large hydraviic measures, we have to calculate on
the conditions which produce epidemics, not on those in a normal year when there
is no question of flooding.

A case in point is the town of Bhera, which it is proposed to drain by a
dyke into the Jhelum. Such a drain in the very year of need will be found want-
ing, for under such circumstances the Jhelum itself is likely to be in flood, and
inone year actually was the cause of the flooding of Bhera and a resulting
epidemic.

But even if we decide upon drainage measures as suitable for attacking
malaria in the Punjab, it will be very many years before any serious change for
the better is effected by this means. In the meantime there is only one thing
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we can do to save lives in the case of animpending epidemic. The villages
themselves cannot, as has been sometimes averred, cope by means of anti-malarial
aperations with such conditions as | have attempted in this paper to portray.

or urgent treatment of an impending epidemic we have only one efficient
weapon to hand, namely quinine.

But quinine may be used in the prophylaxis of malaria in many different
ways, and if we intend to get the best results we must know exactly in which of
these ways we intend to use it. The ltalians have tried the effect of quinine
prophylaxis in the inter epidemic period, and after a trial of many years have
come to the conclusion that it is useless to try to prevent an epidemic in this
way. Their remarkable results in mitigating the mortality from malaria are due
to quinine prophylaxis during the time of the epidemic.

We should take a lesson from their experience.  Strictly speaking, to meet
the conditions we are referring to, it is not quinine prophylaxis but quinine treats
ment we are in need of. The ideal of a successful orzanisation to meet the
epidemic malaria of the Punjab would be that every family was taught 10 know
the value of quinine to cure fever, that they were able 1o get ﬁlainine, and by this
means to save themselves not only from death but from the effects of untreated
malaria. We must not confuse methods suitable for small communities with those
suitable for large populations, or forget that in attempting to reduce mortality
in_India we are proposing to undertake a task infinitely greater than anything of
a like sort previously attempted in any part of the world.

The following discussion ensued :—

Colomel King said that Captain Christophers had treated the matter
in an exceedingly scientific manner, but it was necessary to remove oneself
from the glamour of his methods and to test his results from a practical point of
view. Captain Christophers’ paper led one to think that the question of drain-
age was ﬁning to have a happy ending, but in the manner of some novelists he
had killed off his hero. So long as there was a continuous sheet of water on the
soil he thought mosquito propagation was not much encouraged and he thought
Captain Christophers would agree. Consequently the harm occurred, not when
the extraordinary water was on the soil, but when it receded and left pools of
water, Captain Christophers complained that in the Punjab nature refused to
deal with rainfall above a normal average, but this was merely a question as to
- the rate at which it went, as a larga or small body of water would go by the same
route. One was sent back therefore to the condition which Ross recognised of
pools in the neighbourhoed of dwellings. He next referred to the point which had
been touched upon that although in certain years there had been an increase in
the rainfall there had been no increase in malaria, and viee persa, and here the
investigation stopped with a suggestion of mystery. DBut as a matter of fact
there was in operation in the Punjab no mysterious influence directing the occur-
rence of epidemics. These apparently depended upon well recognised laws.
Some of the maps on the wall showed that rainfall was irregularly distributed.
This being so, iE the Punjab was an area that was subject to changein the course
of the rivers, as he understood was the case, substreams would be formed in
definite directions and it followed that the point to which the subsoil water might
rise In one year might not be due to rainfall in that area but to distant rainfall,
and these facts sufficiently accounted for the varations in endemic and epidemic
malaria in localities perhaps distant from each other. In short the paper showed
that Captain Christophers had reached a point when an investigation by medical
and sanitary experts should have been allied with that of an expert drainage
engineer. The * epidemic tongues ' to which Captain Christophers had referred
were realiy the old beds of rivers and in certain times of the and in
certain years the water level of these appeared on the surface. The tongues
were originally formed by diversions of the river and diversions probably are form-
ed by c%alr beds. Consequently in many cases it should be possible foran
expert drainage engineer to overcome such obstructions by piercing them so as
to reach suitable points of outflow, or in cases where such expenditure would be
feasible even by pumping above the point of obstruction. us water supplied
from subsoil sources might often prove of benefit indirectly by depressing the
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subsoil water level in such areas. [The speaker was proceeding to illustrate his
argument by referring to the situation in Cuddapah when the President drew his
attention to the fact that he had exceeded the time-limit].

Myr. Ferard asked with reference to the point regarding the mortality of
children, if Captain Christophers could give information on the following point
which was raised by Major Robertson, the officer on special duty in the United
Provinces. * Why is it that a native child infected with two or three different types
of parasite will, on getling an attack of fever, very often show in the peripheral
blood anly one type of parasite and at the next attack may show another type?
I used to think that the majority of infections were simple, but more and more [am
coming to consider the rule is just the opposite, that in?m:ﬁnn with more than one
type ofa parasite is the rule and not the exception, even though clinically and by
cursory blood examination the infection may appear simple.”

Captain Christophers agrzed that a larze number of children have double
infection or even triple infection.

Major Donovan asked what species of anopheles had been noticed by Cap-
tain Christophers. It was very interesting as regards these epidemics of malaria
that they did not occur everywhere. [In the Madras Presidency they had no such
epidemics. Then again why did they occur in the dry regions, for instance, in
the North-West Frontier Province and in parts of the United Provinces ?
Is epidemic malaria found in Rajputana and Sind ? The problem of the
swarms of mosquitoes was analogous to that of the swarms of locusts which
occurred in dry regions and the conditions requisite for swarming might be
similar.

Mr. Ferard said thatin 1908 the epidemic in the United Provinces was
carried down as far as Muttra,

Aajor Willinson said that in the chapter on INTENSE MALARIA, Captain
Christophers had used the following words. “ Using scantly infected mosquitces,
even in large numbers, it was difficult to get a severe infection ; single heavily
infected mosquitoes on the other hand olien gave quite severe infections.” [t
seemed to him that when there was a large number of infected mosquitoes, then
there were present all the conditions required for an intense outbreak of malaria,
and it was mot necessary to have an intensely infected mosquito. Was it possible
to prevent an extraordinary development of the mosquito ? If circumstances
pointed to a large epidemic of malaria was it possible to deal with the mosquito in
any form ? How do the epidemies start on the supposition that an intensely in-
fected mosquito was required to begin with ? At the beginning the children
from whom the infection was derived were not particularly infected with malaria.
He was very much disappointed that Captain Christophers did not suggest some
measures. He drew attention to the fact that these epidemics were of very sudden
occurrence and rose suddenly at a high rate. For this reason he thought one
should be prepared with measures of some kind.

Captain  Christephers said that the fact that epidemics appeared
so suddenly suggested that many heavy gamele carriers existed previously.
These were Iargelf' found among poor and squalid communities in Indian towns
and villages. Colonel King's remarks that the barm eoccurred not when the
extraordinary waier was on the suil but when it had receded and left pools, were
not in accordance with the facts.

Major Fames considered it very desirable for the Conference to come to a
decision regarding the necessity of investigating the epidemiology and endemis-
logy of malaria in every provinee. Captain Christophers had begun his paper
by saying that malaria in the Punjab presemted certain special and peculiar
features and the trend of the discussion seemed to show that this point should
be emphasised. From the results of the Punjab investigations we are not entitled
to generalise and to say that similar factors are at work in producing severe
malaria in other provinces. Indeed we know, for example, that while in the
Punjab intense epidemics are the result of floods, such floods commonly occur in
Assam and other parts of India without causing malarial epidemics. So far as
investigation has at present %nne it teaches that in each malarious tract of India
there is a prominent epidemiclogical factor, but that this factor, is different in diffe-
rent tracts, so that until we learn for each tract the factor of most importance we




46

shall in our endeavour to cambat malaria constantly commit errors which may
be of great magnitude. It is evident therefore that if we are to succeed in our
endeavour to mitigate malaria we must first know thoroughly the story of the
disease in each province, and every new detail added to this story will be a new
weapon by which the disease can be fought. [t is very desirable therefore that
arrangements should be made for epidemiological investigations in every province
and it would be of great advantage if the results of these researches could be

mllacled together and published in a connected manner every year as is done
in Italy.

The President asked Major James to prepare the draft of a resolution em-
bodying his suggestion.

Colonel Lukis referring to Major Wilkinson's remarks to the effect that
Captain Christophers had made no suggestion for measures in rural areas, read
a passage from the * Pioneer " which contained a copy of a letter from Major
Ross. He asked Captain Christophers whether he had dealt with rural areas.

Captain Christophers replied that his paper was concerned almost entirely
with the conditions of epidemic malaria in rural areas. g

He also said that Colonel King had objected to certain points in his
paper in connection with rivers carrying off flood water ; all he meant was
that any scheme to carry off flood water in the Punjab must be something of an
extremely gigantic natere. Colonel King's other point made one realise how
great was the difference between endemic and epidemic malaria. The difference
might be because in the one case, although anopheles were present, they were
not present in swarms. In the Punjab they swarmed more largely than in other

arts of India. This condition of affairs was not connected with a limited num-
er of pools. In reply to Major Donovan's question as regards the species of
parasites discovered, he said that they were chiefly Bemgn Tertianand Malignant

Tertian. The species of anopheles mostly in evidence were 4. rossi, and A.
cmizcifacies.

The President explained why it had been necessary to discuss Captain Chris-
tophers’ paper before discussing measures. 1t seemed to him that adequate know-
ledge of the chief conditions associated with the appearance of epidemic malaria
and a knowledge of why, for example, heavy ramfall in one part of India pro-
duced intense malaria while in another part it had no such effect, were essential
preliminaries to the discussion of measures. He did not think that the

reat difference between the prevalence of malaria in Burma and in the

unjab could be accounted for by differences in rainfall and drainage, and he
attached great importance to what Major James had said that it was most desir-
able that this Conference should recommend endeavours to investigate more
fully this subject of the epidemiology and endemiology of malaria. All measures
of drainage were very expensive ; it was also known that quinine prophylaxis, if
not expensive, is very difficult, more difficult indeed than drainage. Inthe course

of investigations other measures might be discovered which were not open to
financial and other objections.

The discussion upon MEASURES was then begun.

Mr. L. M. Facoh, said ** Sir Harold Stuart has askad me to say a few words
on a matter which he thought might interest the Conference.

[ have been a Punjab Irrigation Officer for many years and my acquaintance
with the Punjab has been wherever there are irrigation canals, and not merel
where there are canals in actual operation, but where canals have been destined
to be made. My general experience has been that wherever there has been
over-irrigation, leading te water-logged soil, malarial fevers have been very pro-
nuun::erf and the health of the people in those parts has been in marked contrast
to that in the desert and more arid tracts of the province.

I would instance the case of the Western Jumna Canal in the south-east
Punjab. This is a very old canal, dating from the 15th century, which from the
time when it was taken over by the British Government has been gradually
improved into its present state. The old canal crossed every drainage in the
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course of its alignment, sometimes it even ran in the drainage, its supply was in
excess of the needs of its commanded area, the country that it irrigated was too
freely supplied with water, and these circumstances led to lamentable results, the
fertility of the soil being greatly impoverished and the health of the people most
injuriously affected. The mass of the inhabitants of the tract had enlarged
spleens, which, I understand, was the result of malaria, and it was said that the
men were becoming impotent and the women sterile.

The new canal nominally releas=d the drainage lines, but really did nothing
until the question ef opening out the manil blocked drainages was seriously taken
up. The subject was one of some difficulty as the drainages ran largely through
valuable rice and sugarcane lands, and any scheme of deep drains would have been
both very expensive and very unpopular on account of the land it would have
been necessary to acquire. The system | proposed, and which was ‘approved
by Government, was to clear all the arterial lines of drainage to a suitable out-fall
by means of very shallow, saucer-drains, without the acquisition of any land other
than that required for the one large out-fall channel, It was necessary to arrange
that the village tanks should maintain a sufficient supply of water for watering
the cattle and for domestic purposes and in carrying this out the villagers con-
cerned were asked at what level they wished the water in the tanks to lie at the
clese of the monscon season. Between the tanks the drainages were cieared of all
natural and artificial obstructions, such as watercourses, and graded to suitable
slopes. 1 explain this by the diagrams | proceed to draw. The cross-
sections were arranged as in this sketch, the soil was spread in a thin layer over
the adjoining ground, and on the completion of the works the land remained the
property of the original owners who were free to culuvate it. In this way, much
swamped, but otherwise valuable land, was .reclaimed, and heavy rainfall was
enabled to pass on, along the natural depressions of the country free of obstruc-
tion, to an cutfall, and at very small expense. The people were so satished with
the system that in many cases they paid for the clearance on the same system
of minor lines of drainage.

I should hke however to explain that the complete amelioration of this tract
was only arrived at when, in addition to the clearance of the drainages, we also
extended the scope of the canal and brought a large additional area under com-
mand. The extensions led to a far greater economy in the use of water. Irriga-
tion in itsclf, properly managed, need not lead to any water-logging, it is only
when water is used greatly in excess of crop requirements that in addition to
supplying the necessary moisture to the cropsit enters the sub-soil and raises
the spring level to an undesirable degree. | believe | am correct in saying that
the conditions of both the health of the people and of the soil have vastly
improved since the above operations were carried out,

Major Wiikinsen : 1 am acquainted with the Punjab and can say that the
canal district has certainly improved.

Colonel Bate : Yes, it has improved.

Mr. Facob continued. In the Amritsar district, where the Bari-Doab
Canal has also over-irrigated the land, a scheme is under investigation for
supplying water in irrigated areas by means of pumping from the sub-soil. The
advantages of such a process are very great, the land and the people are suffer-
ing for the same reasons that the old Western Jumna tract suffered. The soil is
becoming water-logged and the spring-level has risen to within a few feet of the
surface. Over-irrigation by flow from the canal can only intensify the soils; but
if the necessary supply of water can be obtained from the water-table below the
surface, crops can be grown as before without the natural consequences of a
swamped or sodden country, and the water saved from the canal can be led to
where it is most essentially required. I believe that more restricted irrigation
and the opening out of the natural lines of drainage will improve the conditions of
all malaria-stricken, over-irrigated canal tractsin the.Punjab, in the same way that
the action taken in the old Western Jumna country proved beneficial,
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Colome! King then read the following section of a report which he had
prepared for the information of the Conference :—

The difficulties which beset the practical application of
Anti-Malarial measures

BY
CoLonEL W. G, King, C.1LE, I.M.S.

One of the first questions that naturally would eccur to the mind of the enquirer
is as to whether sufficient attention has been paid by the various Governments
of India and their sanitary officers to the importance of anti-malarial measures,
especially subsequent to Major Ross's important discovery. My experience
extends only to Madras and Burma. As already stated, in Madras, in 1900,
special exhortations to all local Bodies were issued as to “ mosquito brigade ”
methods. By 1904, preparations were made for an extended campaign on princi-

les advanced by me and definitely approved by the Government of Madras

G. 0. No. 917, Local and Municipal, dated 2nd August igo4,) in which
mosquito  brigade work and the issue of quinine occupied an important,
but minor position, and the special necessity for radical cure by minor sanit
engineering works was particularly impressed upon local Bodies. For this
purpose, not only were Sanitary Inspectors already qualified in sanitary engi-
neering to be employed, but over these were to be Assistant Surgeons trained in
minor sanitary engineering, under whose orders Public Works Department sub-
ordinates were to be appointed. Why this excellent scheme has mot proved
more successful in practice, is a matter that furnishes experience which lP hope
may be vseful to this Conference. In Burma, in 1go2, Colonel Little issued
special instructions to local Bodies encouraging the formation of mosquito bri-
gades. In the same year, that officer instituted amongst the Military Police the
prophylactic use of quitine and the employment of mosquito nets in the hospitals
of that [oree, as well as in the civil hospitals of the province. Attention to this
matter was likewise given by Colonel Macrae, his successor. Within a few
weeks of my arrival in Burma, | received special orders from Sir Herbert White,
the Lieutenant-Governor, to invesuigate certain highly malarious localities and
report on suitable anti-malarial measures. The Government of this province has
also given every possible encnuragement to the sale of quinine, the better sanita=
tion of malaria-bearers represented by the Military Police, and the formation of
mosquito brigades in towns. This province also possesses a Commissioner (Mr.
Houghton, 1.C.5.) through several years in charge of the large Tenasserim and
Arakan Divisions, who has toiled mcessantly to promote anti-malarial measures, in
which he has strong belief. 1 have been succeeded in Burma as Sanitary Commis-
sioner by Major Williams, [.M .5, whose enthusiasm in all sanitaay matters is widely
known. Civil Surgeons who are also Health Officers of their districts have not
failed in their attention to the subject. With this obvicus willingness of both
Governments under which | have had the honour to serve, and distinctly every
wish on the part of their sanitary officers to aid anti-malarial measures, it may
well be asked why 1 cannot to-duy point to any locality in which it may be said
malarial fever has been absolutely extirpated.

What are the difficulties in practice which have prevented the accomplish-
ment of hoped-for results? 1t stands to reason that the encrmous strain upon
the resources of local Bodies who, in late years, have been afflicted with plague,
has not only done much to divert the total energy and staff at disposal, but the
finances—without the existence of which no advance is possible. Together with
the weary struggle against plague, the introduction of water-supplies, drainage
works, conservancy and house imﬂrnvemem schemes have necessarily demanded
much attention in a country, which, in many parts, admittedly has been obliged
to commence sanitary efforts, within the last few years, ab nove. So that if
startling testimony as to the efficacy of anti-malarial measures is not forthcoming,
we are at least able to meet at this Conference with experience gathered
various parts of India of the difficulties that must be encountered even in normal
times ; and hence, should be able to make suggestions to meet them. In this
sense, | would proceed to deal with the applicability of various recognized anti-
malarial measures.
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Mosguito brigade methods,—Efforts under this head form but another of the
numerous pléas that can be advanced for the existence of an organized sanitary
staff that shall not consist solely of advisory medical officers of health, but shall
possess correctly educated and skilled executive staffs safficiently strong 1o be
absolutely in toiich with the people, and the necessities of daily and routine sani-
tary care. The Madras Government, as far back as 1894,* rose to the oceasion
and now possesses a large and correctly educated executive sanitary staff that
but awaits the better development of its higher branches to render it an absolutely
effective organization. In 1895 the Government of Indiat propounded a sanitary
organization scheme, which apparently most Local Governments did not adopt.
By 1907, the Government of Burma also proposed a definite sanitary organization
of which the main feature was the education of men as provineial Sanitary Ins-
pectors, under the control of correctly qualified Health Officers. Subsequently,
and, in the same year, the Government of India circulated proposals to all Local
Governments in the hope of evolving a sanmitary organization scheme. We ap-
proach 1910, but no sanitary organization yet exists in Burma ;and T think this
13 the case in most parts of India—at least in respect to the all-important factor
of a specially educated executive in proportion to the population treated. Te
such stafis then, and not to spasmodically enlisted * mosquito brigades,” should
palliative methods be relegated as & part of rouisne samitation. Anti-malarial
efforts of this minor class, | conceive, shodld be recognized and practised as
adjuvants even in the presence of accomplished radical anti-malarial measures for
many years. ;

Quinine prophylaxis;~So long as radical measures have not been adopted,
quinine prophylaxis must be regarded as of special importance in dealing with
jails, and disciplined bodies of Military Police and troops. That the people may
ultimately use quining largely for prophylactic purposes is a pious hope that has
possibilities in it ; but it stands to reason that so long as a population is free, this
meéasure cannot be looked to for the extermination of malaria. An essential point
for encouraging the sale of quinine is that the Governments concerned when
placing quinine at the disposal of local Bodies, should givz it at the actual market
rate and not at probably what is the cost of production. Such loss as must
occur should be contemplated with equanimity.

To control the malara-bearing policeman who must be a very real factor in
the spread of malaria in a country where guasi-military precautions are necessary
in respect to transport of treasure, it is apparently sufficient in Burma that the
interest evinced by the Government and by the Inspector-General in admimistra-
tive charge of the large military police force there, shouid continue; so that the
present anti-malarial measures of improvement of out-posts, of localities on the
routes of escorts, prophylaxis by giving quinine, the use of nets, etc., may be
systematically pursued.

But careful legislation would be necessary to throw upon the employer anii-
malarial measures for the protection from infection of collections of coolies. Ex-
amples of such legislation exist in Italian Law.

Lry sones and removal of dwellings.—The removal of dwellings may ob-
viously be a radical anti-malarial measure if - the distance of removal from an in-
fected centre be sufficiently far, and, especially, if it be accompanied by the
adjuvant measure of quinine prophylaxis in respeet to persons so moved. Equally
50, enforcement of dry zones may be a radical measure, if within that zene palii-
ative measures be also adopted,  Failing these, if used alone, the dry zone must
at least be classed as a valuable palliative ; unless the configuration of the country
be inimical, and the control of surplus moisture be impossible without engincering
measures, in which case its application would be useless,

. In these measures, the difficulty is encountered of vested interests in property
being involved, and their practicability must be considered on the usual sanitary
lines that the resulting good to the majority must be indubitable, when alone the

® [t has beeh Eruilhmily saderrad Pt agtian by the Madeas Gaverarment H‘ﬁ;;l:t"lﬂ-";;e 'r'!lhb.'l_hi-t-a_
gstions made at the dndian Medscal Cnngei-lnf that year. Thisis mot the tase A definie !dmn:.g
tramnmyr and employment of Certi nitary Inspeciors was aanctioned prior to that Congresa,

t Government of india, Home Department, No. 11=3r3-326, dated the 20th Ostober 1505,
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minority may be called upon to suffer. As to the class of places where dry zones

would be of utility, there must be no confusion between zones made on the ground

of general health and those required for anti-malarial purposes. The fact that the

fever present in a locality is really malarial and affects the prosperity of the
eople, should be definitely proved as a first step before advising the use of a
ry zone.

It is not necessary within dry zones to prohibit any form of cultivation in
which the moisture required is not in excess of the absorptive power of the soil.
To place water at disposal for cultivation of this class within a dry zone, it is
necessary to either arrange for a definite velocity of streams with timmed edges,
or employ well-jointed pipes or impervious conduits for delivery. Wells within
the zone should be provided with covers and, preferably, pumps be employed.

Borrow-pits.—In the Madras Presidency, by a Government ruling, the
Public Works Department is prohibited from allowing borrow-pits to be made
within certain distances of villages, and their drainage is enjoined. It is, however,
necessary to restrain, by legislation, railways and general contractors from making
borrow-pits without providing for their correct dramage. Railways are apparently
compelled (chiefly in their own interests) to provide for waterways in running
their embankments across drainage gradients; but such rulings should be
enlarged, so as to secure that not only the safety of railway lines but of the neigh-
bouring people from possible malarial outbreaks is assured.

Kadical measures.—In these measures, as already defined by me, I would
include all engincering efforts for sub-soil drainage, embankments, silting and other
methods of bringing about correct control of surplus moisture on soil.. The actual
works necessary of this nature in a locality, as a fact, may be extraordinarily few;
although, in their absence, complete anti-malarial results cannot be hoped for.
It must at once be recognized that special funds would be necessary besides a
special staff for their execution. fence, wiiist those measures classed as palli-
ative showid be looked Jor from the ordinary samitary staffs of local Bodies, I
think, not only special legislation grveng powers to Local Governments ts neces-
sary but that special anti-malarial funds must be found. It is beyond my funce
tion to suggest whence funds can be obtained; but unless this Conlference is to be
a mere stop-gap in the sanitary history of India, they should be definitely forth-
coming. Such funds should be so provided that they cannot be diverted to other
possibly urgent sanitary requirements. Steadily and uniformlly, year by year,
radical anti-malarial schemes should be worked out in full detail, be funded, and
be exccuted.

What should be the nature of the staff advising Governments as to radical -
anti-malarial measures ? 1 am sure that to most ofhicials, the answer to such a
question would present no difficulty whatsoever. It would be stated that it would
ve for the Sanitary Commissioner, in consultation with local authorities, to advise
a scheme in sufficient detail for his intention to be correctly interpreted, and if
funds were duly provided, the Public Works Department would, in due course, see
to its execution. To me, however, the matter presents no such simple solution ;
and if | indulge in some plain talking on this point, 1 hope it may be understood
that | do so with the conviction that unless some better method were devised than
this, in gg cases out of a 100, schemes would never go beyond the files of offices.
The first difficulty to be overcome is the very obvious one that all sanitarians are
not engineers, and all engineers are not sanitarians. In conducting anti-malarial
measures, therefore, one Department must be in control of the other. | may be -
biased : but it seems to me that there should be no doubt whatsoever that, up
to the stage of execution, the engineer about to attempt sanitary works should be
under the control of the sanitarian. Hence, | would not relegate anti-malarial
measures in the stage of evolution to the ordinary officers of the Public Works
Department. In their hands, or in those of private contractors, works might be
executed ; but, for the evolution of a scheme, there can be no question that the
ordinary official engineer is not suitable. | say this, | am sure, without risk of

iving offence to the learned and highly ski body of engineers to which
fm:iia owes so'much. On the opposite, my meaning only emphasizes the truth
that engineering is no petty science, but embraces specialities which are day
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by day increasing. In this, the analogy is found in the case of the medical profes-
sion. Were a medical man to require a second opinion on a subject of any
importance, he does not think of going to the general practitioner but he consults
a specialist—that is, a specialist in the now alarmingly numerous branches of
medical and surgical wnrllz. Of course, the general practitioner can become a spe-
cialist just as the engineer may, with time and opportunity, become a specialist
in electricity, in sewerage, in water-works, mining, ship-building, ete. I do not sug-
gest that the development of the specialist engineer means the ripening of expe-
rience at the cost of public funds, but if my analogy is correct, it is worth remem-
bering that the eye specialist is popularly credited with gaining his skill at the
cost of a * hatful of eyes.” In short, the general practitioner engineer cannot be
taken at a moment's notice and converted into either a mining engineer, or a
successful irrigation or drainage engineer. Hence, for dealing with anti-malarial
measures, there must be special appointments under Local Governments of
drainage engineers properly so called, to the exclusion even of his ally the
sanitary engineer, whose work overlaps the subject of drainage ; that is, men are
required who have learnt their duly practically on large drainage words in
other couniries—not men who having been general practitioners in a province,
because they suddenly show an interest in one or other of the subjects involved,
are ordered to fulfil special functions. Such selected men should be subordinates
to the Sanitary Commissioners of provinces, and be absolutely at his disposal;
but it should g& required that a method of free inter-communication should exist
between the Sanitary Commissioner and the Director of Agriculture as to the agri-
cultural aspect of anti-malarial questions, and the loeal eivil authorities in respect
of the financial aspect of revenue. Under the care of the Sanitary Commissioner,
thus aided, plans and estimates for anti-malarial works should be estimated for
down to the last detail. But such a solitary specialist whom it is presupposed
would be provided with a suitable office and field staff, would not suffice for overtak-
ing many of the minor demands in provinces. Hence, the necessity for an imitation
of the same scheme in each district. Each district should have its Health Officer
on the staff of the Sanitary Commissiener in close communication with the Civil
Surgeon, although, only in certain®details, subordinate to him, Under this officer,
there should be not only a staff, in propertion to the total population of the
district, of certificated Sanitary Inspectors trained in minor sanitary engineering,
but, under his special orders, there should be not less than one capable Public
Works Department upper-subordinate and draftsman. Thus provided, a Health
Officer could evolve numerous minor radical schemes, and, in communication with
the local authorities of districts, and at the cost of the local funds, make year
by year steady progress. Under such a simple organization therefore, it wii)t be
seen that all palliative anti-malarial measures as well as radical measures requiring
but minor engineering efforts would come under the control of local authorities,
whilst for the execution of larger works demanding provincial funds, their
consideration would pass into the hands of the Sanitary Commissioner, provided
with a special engineering expert, and their execution would depend upon
the resources accumulated in the anti-malarial fund.

In describing progress of anti-malarial measures, I alluded to the faet
that the Madras Government had, in an Order dated the 2nd August 1904,
Ne. gi1jL., practically approached this method of dealing with anti-malarial
measures. Why it failed at this crucial point is beyond my knowledge, although
I viewed the matter with regret at the time. [ can only suppose that teo muck
was expected from the funds of local bodies, whilst the Government itself as the
only alternative, had no provincial funds to offer for recurring charges for staffs.
The result however was that Assistant Surgeons after a course of sanitary
engineering have been appointed as Health Officers of districts at the option of
local authorities, and are expected to be paid by local bodies ; and this being so,
their legal controk passes to the paying authority. To this the difficulty is added
that local bodies fail to see that unless Public Works Department subordinates
are placed at the disposal of the officers, their sanitary labours could rarely rise
above the results expected of Sanitary Inspectors. For the organization, [ have
portrayed, therefore, to be effective, there must be nothing left to volition on the
part of local authorities. A sanitary organization, such as is held by the Govern-
ment of the province concerned to be suitable for each district, must be put defi-
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nitely into existence, and preferably should be a provincial body subject to the
authority of the Sanitary Commissioner ; and whether the Sanitary Inspectors’
grade belongs to the provincial service or not, it seems to me quite clear that the
 superior grades of Health Officers should be s6.  With an organization of this

description, not only could anti-malarial measures be undertaken vigorously, but
there would result a genéral advance in the sanitation of the country.

General lines of legisiation for removal of existing difficulfies—In the
enforcement of zones, the interests of private individuals alone are not affected—
the resources of Government largely depend upon the revenue product of irrigated
lands and not until the mineral and industnal resources of India have been
greatly developed can such loss be regarded with equanimity; evenif, as I
contend, it is possible to localize the great centres of malaria, and thus minimize
resulting financial questions. Hence, in dealing with dry zones, one has to
contemplate the loss of revenue in perpetuity to Government, and the necessity of
meeting the losses of private individuals by monetary compensation. This should,
when possible, always be the difference of the profit accruing between wet and
dry crops. «Unfortunately, in Burma, it will take a long time for the cultivator to
receive such a system. If he be not allowed wet cultivation, he will not cultivate
at all. Hence, outright purchase must usualiy be contemplated.

To meet these requirements, expansion of existing legislation is necessary,
and recommendations on this subject by the Conference would seem to be
essential, A recomimendation as to minimum size of zenes would have to be
approached—based on the still uncertain existing knowledge of the length of flight
of the mosquito, and practical experience of their efficacy. So far as | can see
although sanitarily it would sound illogical, it would be but reasonable, in view
finaricial necessities, to desire that zones should recognize grades of protection
having regard to the size of the population conecerned. For full protection, 1
think the size of a zone should not he less than one mile.

Practical expericnce shows that legislation for important anti-malarial
measures must not be merged in existing Act# administered by local bodies, It
is a hopeless matter, for example, to say that a zone shail be confined to the
whole of a municipal area, This sounds well ; but, in practice, it may exclude
lands under a rural local body within the striking distance of the mosquito.
Further, such legislation must be accompanied by rulings that, whilst not eripplin
other forms of cultivation classed under dry and garden, shall hold them in sue
control that the tenant shall not place upon the soil more water than it can
absorb, or permit it to run to waste without definite and final disposal.

[ would specially corimend to your noticeé the necessity for legal measures
that shall ensure that, in localities recognized as malarious, no new wet cultivation
shall be conducted without the Bwner furnishing a record in whi¢h shall be exhibited
not only the means for bringing watér on to the lan but taking the surplus off. It
is not, in my opinon, the mass of water which passes over the land for irrigatioh
that cne need fear so much for mosiuito propagation, as the absolute apathy
with which both the cultivator and all authorities concerned view the careless
formation of pools and puddles, after the water has fulfilled its function. Plans
fer maljnr irrigation works also should not enly take note of how the water is to
reach land to be cultivated, but also how it is to be removed therefrom.

_ Further, whether or riot it would imply gain to Government to erdinarily use
such methods in th= supérvision of irrigation as shall 1ead to cultivaters using no
mire water than really is required under irrigation systems, it should at least
legislate that in malarious areas special measures of control should be adopted
by officers responsible for water distribution.

Rulings are also requisite for the removal of dwellings likely to impair the
perfection of zones, as, nzcessarily, these should have their measurement from the
most external dwelling of an inhabited area. The removal of houses liable to
be inhabited by persistently infected individuals from the nei%hbuunhnod of bodies
of disciplined men and Goyernment institutions, would also seem -ll'l_?:a.smlﬂﬂe.
In urban areas, provision for throwing upon the tenant, or owner, the anusioi
maintaining the premises of dwellings in a condition that shall facilitate palliative
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measures, or, failing such precautions, would enable the local authority to act
summarily, would demand expansion of existing riilings. The sanitary care and

phylaxis of large coolie gangs recruited from malarial regions and imported
into distant localities also demand special legislation, Such measures should
also indicate the cheapdprmr[!ﬁnn of quinine in highly maiarious arcas for the
general public, and aid by the medical and sanitary staff of public bodies at the
cost of the employer of large coolie gangs. The making of * borrow-pits * must
be subject to rulings appropriate in respect to locality.

Summary of measures advised—To summarise therefore, | would adwise
that to meet the present demand for greater activity in anti-malanal measures
in India, the following are the requirements ;—

(1) That * mosquito brigade ™ and other palliative measures, together with
supervision of systems for cheap provision of quinine for the general public,
should be regarded as coming within the scope of routine duty of a correctly
organized Executive Sanitary Department, the existence of which is essential in
the health interests of the country ;

{2) That these measures should be comhbined with quinine prophylaxis and
mechanical protection from mosquito bites wherever feasible with due regard to
toleration of mdividual and personal liberty, wherever disciplined bodies of men
are dealt with;

(3) That coolie labour is an important factor in dissemination of the
causative agent of malarial fevers, and that special rulings to secure the use of
anti-malarial measures, consistent with reasonable liability of employers, the
liberty of the subject, and the imrnnanca of the body of coolies in respect to
numbers, are necessary for its control ;

{4) That although diffusion of malaria occurs from time to time under
specific conditions, especially by transfer of labour, it is emiuently a disease of
localities, and that consequently adical anti-malarial measures should be directed
against the great centres of malaria prevalence, in the interests of the rest of the
country ;

(5) That in the treatment of these great centres whilst no palliative or
l;mphylacﬁn measure should be neplected, radical results can only be looked for
y engineering measures directed to the control of surplus moisture on soils;

(6) That whilst all palliative, prophylactic, and minor radical measures
may safely be delegated to a correctly organized Executive Sanitary Department
under local authorities, efforts directed against the great centres of malaria
prevalance should be organized as follows :—

From sources to be ascertained by local Governments, each province should
form a cumulative " Anti-Malaria Fund,” which should be devoted solely to
expenditure incurred on the extermination of malaria, by radical measures involy-
ing the control of surplus moisture.

The local Governments concerned in respect to these measures should be
advised by the Sanitary Commissioner of the province, who should be aided by
an expert Drainage Engineer, provided with suitable field and office stafis for the
preparation of detailed plans and estimates.

The detailed plans and estimates so prepared should pass to the Government
concerned through the Sanitary Board of the province: but, in the event of the
Sanitary Board or the Secretariat officers of the Public Works Department
or other officer consulted by Government, advising the rejection of certain
portions of schemes of an expert sanitary or expert drainage engineering nature,
such difference of opinion may be referred by the Sanitary Commissioner of the
province to the Sanitary Commissioner with the Government of India, who
should' place the matter before the Sanitary Commissioners and Drainage
E:ﬁg‘imersuf at least two provinces, and the Government concerned shall then be
definitely guided in its decision by the opinions thus gained on the particular
expert point raised, '
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(7) That a Special Anti-Malarial Measures Act for India is necessary, which
should be capable in part or whole of being applied by local Gnvernmj:;nts- to
highly malarious areas, and of b:ing in part incorporated with, or withdrawn
from, existing Acts administered by local bodies.

The following paper was then read :—

Malaria in Cantonments. “ Wanted a Policy”
BY :
LieuTENANT-COLONEL H, B, THoRNHILL, C.LE,, [.A.

In common doubtless with many other officers whose duties are connected
with the sanitary condition of Indian Cantonments and the health of soldiers and
others therein, I have been struck by what appears to be the unsatisfactory
line of action that is at present adopted with regard to the prevention of malaria.
While this is ebviously due in great measure to our lack of definite knowledge
regarding the best methods to employ, the present line of action exhibits, I
venture to think, some fundamental errors to which it is advisahle attention
should be drawn.

It seems to me that the most striking of these is the fact that the tendering
of advice upon the subject of malaria prevention in Cantonments, is not confined
to a few officers, who Emm study and experience are qualified to be regarded as
experts, but is the common practice of almost everyone who is connected, either
closely or remotely, with the Army in India, The result of this flood of advice by
irresponsible persons is the receipt by the autherities who have to find the money
for the schemes, of numerous recommendations that are unpractical, impractic-
able, and futile. An instance that is neither worse nor better than many others,
is afforded by a perusal of the Sanitary Officers’ reports for 1608, where in regard
to Peshawar, it is recommended that—

(1) all irrigation should be stopped in or near British and Native lines ;

(2) all the ground should be levelled and drained where necessary, which
must mean throughout the Cantonment ;

(3) all cultivation should be forbidden in the vicinity of barracks;

(4) Regimental bazars shoold be reduced to actual requirements and
placed “at a safe distance " (whatever that may mean) from the

lines.

Recommendations couched in similarly drastic and equally general terms are
very frequent, and [ believe I am not wrong in saying that on the few occasions
when an attempt has been made to carry them out, .the. result has been a great
expenditure of money and the conversion of the station into a wilderness, but an
absence of trustworthy evidence that mosquitoes and malaria have been marked-
ly reduced.

But it is not only in regard to the problem of recommendations and advice
that | think our present 'iine‘uf action is at fault. 1 think we fail also in regard
to the application of the anti-malarial measures that are at present most usually
recommended. I refer to the fact that in all, or in nearl l, the cantonments
in the plains it is now the rule to make an attempt to destroy mosquito larvae,
and to give quinine prophylactically. I am not competent of course to express
a definite opinion to the effect that these measures are not in all canton:ents
necessary, but from a personal working knowledge of local conditions in most
cantonments in India and Burma and from a study of reports and statistics, I

ther that in the first place some cantonments are not at all E'nalaﬂous, and in
the second that a number of malarious cantonments are so s_utuated that any
attempt to limit the number of malarial mosquitoes must be quite .useless,_ Again
I find it noted in the annual report of the Sanitary Commissioner with the
Government of India for 190z that * at Bellary, Shwebo, and some other stations,
the medical officers stated that no anopheles mosquitoes could be discovered by
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careful search, but that kerosine oil was nevertheless used as orders to that effect
had been received”. The fatuity of adopting measures against malarial mos-
quitoes when none of these insects can be found seems obvious, and on the
whole the opimon appears justifiable that needless waste of expenditure arises
from a general adoption in all, or nearly all cantonments, of measures which in the
non-malarious cantonments appear to be unnecessary, and in some of the
malarious ones appear to be futile.

Looking at the subject therefore from the spectator’s point of view it seems
to me that the present line of action is far from being the best that can be
followed. What is wanted is a definite policy, and if possible, a centralisation
of authority, so that research and practical measures can be systematically
carried out upon a clear cut-and-dried, pre-arranged plan.

To start with it might be ascertained how much money—

(a) Government is prepared to contribute, and

(6) what sums cantonments can afford to subseribe towards anti-mala-
rial measures.

Once this amount is known the whole question resolves itself into the solu-
tion of the problem how the money allotted can best be spent.

It is in these days of financial pressure not likely to be a very large sum
that Government can give, and it will therefore be advisable to concentraie our
efforts, for the present, upon the most malaria stricken cantonments.

Some cantonments are very malarious, others not at all malarious, and it
would be absurd, at any rate at the beginning of the task, to spend money upon
anti-malarial measures in the non-malarious stations.

When the stations where malaria is most prevalent have been decided upon,
the plan’ of campaign #ill come up for settlement. To determine the best
method of attacking the problem, it would, I submit, be desirable to form a strong
central committee of practical men who would be aware of the relative import-
ance of different cantonments, of the amount of money that might be available,
and would possess the influence and the driving power necessary to enable any
scheme which they approved, to be carried out as quickly as possible. The
committee should include among its members, an adviser who has made a special
study of malaria in India. When the commitliee had been formed it would
endeavour to ohtain the services of one or more competent medical officers who
have made a special study of malaria in this eountry, and it would despatch these
officers to the cantonments where malaria is most prevalent, with instructions to
report upon them to the committee alter consultation with the local authorities.
These reports would be considered by the committee, who if it appeared necessary
might submit them for opinion to any officer whom they considered well qualified
to assist in the matter. The committee would then ﬁnaﬂ}' decide upon the scheme,
which would afterwards be published for general information, and commenced
without delay.

Each cantonment is of course a study by itself, and measures suitable for
one may be quite inapplicable to the needs and local conditions of another.

The object would be to draw up for each cantonment a clear definite scheme
that would meet with the approval of the committee,

It is quite likely that these expert medical officers would recommend in one
or two cantonments the carrying out for a year or so of experimental measures.
It is far better in the present imperfect state of our knowledge of this subject to
spend money upon well considered measures of research, than to sguander it
upon ill-considered, half-digested schemes, which might end in failure.

Malaria has been with us for very many years,and a year or two spent in
research by expert officers should not be grudged.

It is ridiculous to imagine that this disease can be stamped out suddenly,
Any hurried, half-digested scheme is bound to involve a lamentable waste of
money, and incidentally, loss of life.
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If the policy which is very roughly outlined above were inaugurated; huge-
mistakes inm}-.rﬁgthe useless expenditure of large sums of money could not be:
made, and we should have for each cantonment a definite scheme which could
beat once proceeded with on funds being made available. In this respect the-
i&ﬁ'rangements -would be similar to those that are made in advance, in the event

war.

One advantage that this plan possesses is that it would automatically stem
the devastating flood of recommendations by irresponsible individuals.

Everyone concerned would be aware that such and such was the scheme for
such and such a cantonment, and that it was the plan to be carried out without
any unauthorised deviations or alterations,

We should be saved the undignified and expensive situation created by
inexperienced officers prevailing upon General Officers to attempt some pet
scheme of their own, possibly against the experience gained by medical officers
wlio have really studied the subject, and who are fully acquainted with all aspects
of the problem in this country,

In the absence through illness of Lieutenant-Colonel Chaytor-White the
following paper was then read by Mr. Ferard : —

Note on the propagation of Small fish as a means of limiting malaria
BY

LIEUTENANT-COLONEL ]J. CHAYTOR-WHITE, [. M. 5.

In has been known for a long time that fish feed on the eggs, larvae and
pupae of all kinds of mosquitoes, and this fact has been taken advantage of in
many countries for the purpose of keeping down mosquitoes where they are
found to be a nuisance. As a rule small fish are more suitable than large for the
purpose, because mosquitoes breed in small, shallow pools and shallow places to
which large fish could not gain access. Moreover small fish go into the shallows
to escape being the prey of the larger fish. Fish that feed on the top of the
water are most suitable for the purpose, but any small fish are useful. The
United States Fish Commission in 1905 imported to the Hawaiian Islands a
large number of top-minnows to get rid of the mosquito pest with favourable
results. In the year 1go3 a Mr. Kenrick Gibbons propounded the theory that
the absence of malaria in Barbados was due to the fact that a small fish called
““ millions " abounded in streams and ponds in the island, and fed voraciously on
the eges, larvae and pupae of all sorts of gnats and mosquitoes. No  anopheles
mosquitoes have ever been found in the Barbados, while on the other hand, at
the neighbouring island of St. Lucia and at Antigua, where there are no millions,
anophelines abound. Culex fatizans and sfegomyia are both found in Barbados
as these two species, as is well known, will breed in small collections of stag-
nant water as tubs, sardine tins, concavities in trees and other places where
millions cannot obtain access. The anopheles mosquito however breeds
chiefly in shallow pools, streams and swamps, It is certainly remarkable that
notwithstanding frequent close communication between Barbados and the neigh-
bouring islands where malaria and anopheles exist, there is no malaria in Barba-
dos, the only island where millions are found. The absence or presence of these
fish appears to affect the existence of malaria. In August 1903, millions were
introduced from Barbados into Antigua in a kerosine tin. They arrived in good
condition and were kept in a tank and subsequently distributed. At the present
time, four years since their first introduction, all the permanent collections of
water have been stocked with millions and the planters have remarked on the
cessation of the mosquito nuisance since their introduction. In Jamaica they
were introduced in 1go6 and fever has abated. This small fish, which has
apparentl uired the name “ millions"” on account of the vast numbers in which
they are found, so far as is known existed only in the island of Barbados, and has
been technically identified as Girardinus Peciloides by De Filippi. They belon
to the group of fishes known as top-minnows—minnows that ?ﬂﬂd on the top I;E
the water. They arevery small in size, the full grown female being only 1§
inches long, while the male is much smaller. The female is of dull colour
while the male is marked with regular red splashes on the sides and has
a circular black spot on each side. They live in shallow water among
grass and weeds and are able to swim against a strong current, They
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feed on all sorts of animal life, but particularly on the eggs, larvee and
pupae of mosquitoes. They increasein number very rapidly under favourable
circumstances. Strangely enough, unlike most ﬁsh,_ t_ha female does not lay
eggs, but brings forth its young alive. They are viviparous. This fact was
recently brought to my notice in rather a curious way. A medical officer in
these provinces last winter asked his wife, who was in England, to procure some
of these fish for him and bring them outto India. They all died but one which
was placed in water in a glass jar. It was thought to be diseased as it had a
very swollen appearance. The jar was unfortunately left uncovered and the fish
was found later lying dead on the floor, having jumped out of the jar. The
medical officer, however, dissected out the fish anr{ to his surprise, found it full
of young, which under favourable circumstances would have probably sufficed
to start the experiment in this country. It is really an advantage that these
small fish should be viviparous, for, a{lhﬂugh the number of offspring from one
female may not be so numerous as would be the case were the female oviparous,
yet a larger proportion reach maturity as there are no ova to be devoured by
predatory fish. The very small young may certainly be eaten, but they have
a fair chance of escape.

I need hardly mention how greatly exposed the mosquito is to the onslaught
of fish. The insect lays its eggs on the water and is probably [requently devour-
ed while in the act of doing so. The eggs, for several days before they hatch,
may be eaten, while the larve when moving from the top to the bottom to feed,
and back again to breathe, are especially liable to attack. It will be cognizant
to all how chifwa and other small fish during the monscon are constanily to be
seen jumping and feeding on larvae in shallow pools near the roadside and in
ghels. It is probably not so well known what merely a few fish can accomplish
in this direction. Last September when mesquitoes were se bad and fever so
prevalent, a gentleman in Agra put a few fish into the swimming bath there,
with the result that the mosquitoes that had before been very bad entirely dis-
appeared. Tadpoles apparently have little effect on masquitoes as in a pool
where there were some, anopheles abounded, while in another pool containing

fish close by, no larve were found. Frogs and tadpoles do not eat larvae though
frogs will eat the adult insect.

Habits of feeding.—Millions have frequently been observed feeding on larvee,
They are probably the most active of all the natural enemies of mosquitoes and
live for preference exactly in the localities and situations in which anoplelines
breed. They are most persistent in attacking larva and even very small fish will
attack a large larva and keep hold of it till dead. They gorge themselves to
distention with larvae and will keep hold of a larva if unable to swallow it, until
some of the food already eaten is digested and room is made for the latest
capture. For most of the information about these fish I am indebted to the
Imperial Department of Agriculture for the West Indies. .

FPropagation.—There is appavently no difficulty in introducing mil=
lions into new localities, As above noticed they have been successfull
introduced into Jamaica, St. Kitts and Antigua. Dr. Chalmers Mitchell,
Secretary of the Zoological Society of London, has had constant consign.
ments sent him and they thrive excellently. | am sorry [ have been
disappointed in not having yet received a consignment as Dr. Mitchell
writes, under date June 8th, 1gog, that his own stock is at present very low and
he has had to deplete it several times recently. The Colonial Ofhice have,
however, taken the matter up and propose introducing the fish into the Straits
Settlements and have now a set of fish under the care of the Zoological Society
for that purpose. The fish are easily fed and with the exercise of a reasonable
amount of care can be successfully transported. | am arranging to receive

batches and expect the first to arrive under the careof a medical officer this
cold weather.

1 take it that in India we cannot hope to do more than diminish the amount
of malaria; to stamp it out, in the present state of our knowledge at all events
seems impossible. Quinine, drainage, the filling up of pits and excavations and
putting kerosine oil on tanks, are all excellent in their way, but we have to face
the fact that we have here in India a heavy annual rainfall, and we have also

constant excavation of earth going on, especially in villages for the repair and
building of houses.
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Malarial conferences hitherto have made a multiplicity of recommendations
regarding mosquito extermination. They are costly —almost prohibitively so—
if undertaken annually. Ronald Ross in his report on the prevention of malaria
in Mauritius gives a list of recommendations for mosquito extermination that is
sufficient to appal the stoutest heart and is impracticable of annual application.
But nothing is said about the propagation of fish, and I consider that more should
be done in this directionin India than has hitherto been attempted.

If we can do something that requires little human interference, that
may be said to act automatically, that only requires the distribution of a
few fish at the beginning of the monsooun and can then be left to itself to act, we
at all events are doing something that does not cause much interference with the
people, nor trouble or expense to a large community. In India we have annually
large destruction of fish—the natural enemy of the mosquite. Yearly in the hot
weather tanks and pools dry up and the small fish are killed off. These collee-
tions of water have to be restocked in the rains, and this is largely accomplished
by the * wader " variety of birds that carry on their feet ova and small fry. Un-
doubtedly a good many varieties of fish burrow into the mud and keep alive
threughout the dry weather. But it will be necessary to prohibit the natives
killing off the small fish for food purposes, as they now do by netting tanks and
pools when they become low. If we have a stock pond in each fajkis:/ where fry
can be obtained for distribution by fa/si/ chaprasis or others, restocking can be
accomplished. 1 would encourage the breeding of indigenous fish such as morla,
kaler, bhoor, rohu, tenghen, chilwa, perhain, jhinga, singhi and anwari varieties,
Top leeders such as the anwar: (mullet) should be particularly useful for the
object in view. All varieties ol fish do not feed on larvee and Lieutenant-Colo=
nel Giles mentions in his book “ Gunats and Mosquitoes "' (page 150) that fish
and mosquitoes are found together in the Madras rice swamps, but this is quite
exceptional. That acute observer, the late Mr. E. H. Aitken, says in the same
place: " From my experience [ should say that, of all larvicides, the most
effective in the case of anopheles, is little fish. [ have never found larvae and
fish in the same pool. Once | put a large number of larva into two glass vessels
and introduced a few gold fish into each. Next morning there was not one
larva in either.”

I suggest that the greater prevalence of malaria after dry years may be
partly due to the great destruciion of fry and fish spawn that occurs when the
monsoon suddenly stops, as it did in 1go7, inasmuch as the small pools and
breeding grounds dry up, leaving fewer fish to breed in the succeeding year.
Owing to the early cessation of the rains in 1907 aswell as in 1908, the smaller
varieties of fish were probably unusual]ry scarce last year. As [ have remarked
fish spawn is largely carried on the feet of birds to other pools, and ina dry year
this does not happen. The result is that fish are not so numerous as usual and
mbsquitoes increase and breed in large quantities. [ had cbservations made
last year which go to show that mosquitoes in some districts were unusually

prev:lent. :

Anophelines will lay their eggs when hard pressed on very small collections
of water or on mud, in which cases of course fish could hardly reach them.
Adter all, as I have said, we can only hope to limit the amount of malaria, and
anything that can tend in this direction should, I think, be encouraged.

The following discussion ensued :—

Colonel King said that some successful experiments with fish were made at
Meiktila by Dr. Evers. He could not give any description of the experiment,
but those interested could write to the officer who had conducted it, who was now
stationed at Mergui.

Mr. Ferard referred to the question of * millions ” spoken of in the
paper and said that in this connection the oiling of tanks had been taken into
consideration. He would like to hear, considering the difficulties in the matter,
whether it would not be sufficient to oil merely the edge, or whether the entire

surface should be oiled.
Surgeon-General Trevor said that as the wind blew the oil all over it was
sufficient to oil merely the edges,

-
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Majer Rogers said: We have had a number of criticisms on the small
amount of good done by anti-malarial measures in India. These works, and
especially the failures, have never been put on record, and it is very important
that the delegates should give their experience with reference to the measures
that have been carried out in order to bring forward lessons derived from prac-

tical results.

For the past few years various measures have been undertaken in Bengal,
the reports of which have not been made public, but have been p!ﬂﬂ{’.d at my
disposal by the Bengal Government. From 1905 up to the present time expeni-
ments have been made in Bengal municipalities. On the advice of Major
Clemesha, test work was done at Berhampore, the capital of the Murshidabad
district, and recommended as being a suitable place. . Eﬂ:ulﬁnc] Mott, the Civil
Surgeon, together with the Deputy Sanitary Commissioner, superintended the
operatiors. They were carried out for two years, and it was found that a_ consi-
derable reduction took place in the number of mosquitoes, The expenditure in
two years amounted to Rs. 5,400 and the work consisted of filling up tanks,
hollows and pools. It was watched carefully, but at the end of the second year
the river which flowed on one side of the town changed its course to the other
bank and left a large swamp; and this was accordingly held by the sanitary
authorities to nullify the efforts made. This is a good example of the difficul-
ties met with n attempling lo carry out the proposed measures. Another
experiment was made in Jogdispur in Bihar. This is a small municipality
with an area of about a square mile. A European planter who took a great
interest in the place superintended the operations. There was only a small
number of tanks and irrigation channels. In this case they tried /esping and
tarring the edges of the channels ; that was not successful as the tar was washed
away by the stream. After two years the experiment had tc be abandoned
because the mosguitoes were breeding in the rice fields all round. Here
apain the measures failed. A more continuous expenment was carried out at

anaghat. It was selected as being a bad fever place, and as being probably
the most favourable for an experiment in that part of Lower Bengal. Here the
usual methods were carried out of filling up hollows and small tanks, together
with oiling, and jungle cutting, These operations were superintended by the
Civil Surgeon, and in three years a sum of Rs, 12,000 was spent, two-thirds in
filling up pools and hollows. This was popular ameong the inhabitants, especially
those wﬁu owned land, and much valuable land was reclaimed in this way. The
ultimate result of this experiment was that it had ro definite effect in reducing
the malaria, There again it was found eventually that wet or rice culiivation
which was found to be the chief breeding ground of mosquitoes, was being
carried out within the municipal area. After three years’ work the experiment
was given up because it was said it would be necessary to carry out a drainage
scheme. The drainage scheme is being worked out. At north Barrackpur
there was another test, the idea being that as it was near Caleutta, it could be
watched. At the end of two years no definite results had been attained.

These are very briefly the results so far, and I think some lessons can be
derived from them. It is noteworthy that during this series of experiments no
definite data were obtained as to the exact anopheles present which were carrying
malaria. This was due to the fact that there was not the same Deputy Samtary
Commissioner two years running—there was no continuity. 1 wish to say a
few words about the distribution of anopheles. My experience is that
Anopheles rossé breed very largely in tamks in the hot weather, and ws know
that they have not been found to be malarna carriers, [ have found that at the
end of the rains, . fufiginosus were breeding in katcha roadside drains, These
are the chief malaria-carrying mosquitaes which have been found infected in
Lower Bengal. Further, A. fuliginosus has been found to be infected by
malaria both in the Punjab and in Bengal. This being so, it is not the tanks
which are an important factor ; at the end of the rains there are swarms of small
fish in the tanks, but no anopheles.  In Calcutta, which is properly drained, we
find a large number of tanks but there is no malaria infection. [he roadside
drains are the important breeding grounds. 1 mentioned yesterday that long
breaks in the rains allow of the anopheles breeding largely. As regards oiling
the drains, the experiment was tried and found to be hopeless. At the end of a
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week there were more larvae than before the oiling. T believe that in
Bengal the question of the permanent reduction of malaria is to do away
with kofcha drains. We want to strengthen Sanitary Engineering, to work
out levels in municipal towns; then to construct outfalls, give a grant if
necessary for the purpose and extend the systemof surface drainage, fill up
these drains as much as possible, first in the denser parts of the town and then
%radua'ﬂy throughout the whole area. It may be done ﬁradual‘tj.' as funds allow.

hese permanent sanitary measures will have good effects. We have the
example of the central parts of Calcutta, which was intensely malarial less than
a century ago. Now there is no malaria there. This | am certain is the impor-
tant question in towns and municipalities in Bengal.

As regards the question of the drainage of the sub-soil, | was speaking
yesterday of the deltaic tract where areas are flooded throughout the rains,
there harm may be done by drainage. This view s limited to that flood area.
In the -.ra‘er-[ug%ed conditions that Captain Christophers has described, drainage
by permanently lowering the subsoil water is, when practicable, of the utmost
importance in reducing malaria.

Then as regards the question of rice cultivation in municipalities in many
places in Bengal. We should prohibit this cultivation in the densely populated
municipalities. In two of lhf!lﬂﬂ.tl:.‘il experiments anupi::ele.*. were found in small
pools as water subsided. This is a very important point. We should strengthen
the hands of local Governments in carrying out these measures. It must be
faced. In Ranaghat rice was only grown in a year when there was an unusual
amount of rainfall, and rice cultivation might be done away with there. The
essential measures to be adopted are to have permanent surface drains and to
prohibit rice cultivation within a certain distance of a town.

Major Donovan explained that EI:I. certain parts of the Madras Presidency
anti-malarial operations had been carried out but that they were not under proper
control and it was therefore impossible to test the nature of the conclusions
reporied. What was wanted was a stronger staff to control and watch the
results. Otherwise all attempts at improvement were likely to be wasted.

Mr. Goswawt thought that all anti-malaria operations should be wvaried
according to circumstances. As regards the Resolution which had been passed,
he quite agreed with Colonel King's suggestion that the expert body of sani-
tary officers should be associated with men of engineering knowledge and that
they should act in co-operation with a view of finding ouz if certain anti-malaria
operations, involving large expense in the way of drainage, etc., were feasible
or not. As regards the cultivation of rice near towns, it occurred to him that if
people, especially in rural areas, were to undertake horticultural operations or
plant fruit trees, they should be encouraged to do so and to give up
the cultivation of rice. He would prohibit wet cultivation within municipal
areas.

Colonel Dyson endorsed the opinion of Colonel King as to the importance of
permanent improvement in the sanitary condition of malarious areas, aided mean-
while by certain palliative measures. Anti-malaria measures should be differen-
tiated into those most suitable for towns and rural areas. In towns what was
wanted was drainage schemes, the removal of water that was not wanted, and
the like, whereas such measures would be costly, difficult of accomplishment
and unnecessary in rural tracts, where quinine distribution would be of more
value. In the Bombay Presidency, with the exception of quinine distribution
in rural areas, the efforts made had been unorganized and spasmodic and
leit entirely to the local bodies concerned. There had moreover been
a want of continuity. lhere were therefore few or no results to be chroni-
cled. In Bombay the Sanitary Department was differe constituted to what he
understcod was the case in various other provinces. Excepting the Sanitary
Commissioner and five Deputy Sanitary Commissioners, there were no recogniz-
ed sanitary officers. There were inspectors of vaccination, but they had Iiui’m-
no sanitary training. He would suggest the embodiment of Colonel King's
suggestion, or a modification of it, in a resolution. A definite statement should
be added as to the staff required for carrying out anti-malarial measures.




Mr. Chaudhrf said: The popular notion in the two Bengals is that
insufficient drainage and high water level are the principal causes of
malaria. [ can say from my own experience that the silting up of the rivers
Borat in Natore, Karatowa in Bogra and Lohajang and Jheenai in Tangait
in Eastern Bengal and Assam are the chief causes of the water-logged
condition of these places. Government seem to have accepted the theory of
insufficient drainage and was actuated to introduce a Drainage Bill in Bengal.
There is a difference of opinion among the experts at this Conference on the
subject, and I am glad Colonels Leslie and KinF are in favour of drainage
schemes. I think that instead of an experimental undertaking of the drainage
of large areas, the cost of which will be highly prohibitive, it would be safer to
undertake the drainage operations of only such highly malarial tracts where the
subseil water condition prevails, the cost of which will not be prohibitive and
which do net involve danger to other localities. 1 may further suggest that
Railway Companies and local bodies responsible for making roads and embank-
ments should be asked to make borrow pits on one side only and not as at
present on both sides and have the pits so dug as to cause a natural flow into the
nearest river.

The President, referring to the statement made by Mr. Goswami as to the
prohibition of rice cultivation in or near human habitations, said that in his
experience it was by no means established that rice cultivation always produced .
malaria. In the province in which he had served most of his time there
were areas where the ground was under water practically the whole year round ;
he could not recollect that these areas were markedly malarious, He did not
think the suggestion made by Mr. Goswami of growing fruit trees would have the
desired effect, Before they closed the sitting, it was desirable to arrive at some
conclusion on the subject of measures of drainage. But before they could re-
commend to local Governments or the Government of India the undertaking of
expensive measures of drainage, they should have more information on the sub-
ject than they possessed at present. He would therefore propose that they
should recommend further enquiry into this subject. g

Colonel King said the point was apparently that they should have some
practical experience of what was best in India. With reference to what had
been said in Captain Christophers’ paper the question was, could the subsoil
levels be kept within bounds or not. Experience on the subject was derived from
various sources. The speaker then went on torefer to statistics given by a cer-
tain Board in America and to operations in Algeria,

The President explained that his point was that before any costly undertak-
ings were helgun it was necessary to prove that malaria was due to a high level
of the subsoil water. He did not think the peint had been established.

Magor Rogers said: As regards the President's remarks as to rice cultiva-
tion not having proved to be harmful, I think it is simply a matter in Lower
Bengal of whether rice grows in deep water which does nct dry up during the
autumn malarious months or whether the rice is grown on high ground in which
case drying up occurs with mosquito-breeding during the malarial season. Thus
rice which is grown on high land is most dangerous. Where the land is com-
pletely flooded up to late in the year it is most healthy. [n Dinajpore there is
the least malaria when the land is Aooded until the temperature gets low, and the
danger of malaria then ceases. That is why I consider that in these municipal
areas, thatis where there is a town population, this matter should be considered.
I should like to propose the following resolution: That in municipal towns
pukka surface drainage is a most important permanent anti-malarial measure, by
removing stagnant surface water.

Captain Christophers: In Palwal, which is splendidly drained, there was a
mortality from fever last year of 420 per 1,000. In that town drainage did not
seem to make any difference,

Major Kogers: That is exceptional,
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Captain Christophers: We know so little about these matters that it is
difficult to say what is general and what specia'f.

_ Major Rogers: The parts of Howrah where thereis permanent surface
drainage are now nearly completely free from malaria.

Mr. Fox-Strangways thought they should avoid spending money on any ill-
digested schemes. At the same time, speaking as a layman, %‘;c would like to
have something asa guide. He would like to support Major Rogers’ suggestion
that they should have from each pr 1 some information as to what had been
done either in the way of drainage or 1 opheles extermination, etc., so as to know
on what lines to proceed for the prese.t, pending general operations. In the
Central Provinces very little had been done. They had undertaken some measures
of town drainage and in Nagpur and Jubbulpore they had allotted sums: for out-
falls and were gradually working out a system of street drainage. There was a
general feeling that there had been an improvement in the health of the towns.
In other towns there had been a somewhat half-hearted attempt at anopheles
extermination, but there was a general consensus of opinion that mosquitoes had
been gradually reduced. Figures showed that there had been a reduction in
malaria. He would like information from other Provinces.

Colonel King thought it was necessary to have a definition of what drainage
- measures were. They had thought too much of subsoil drainage.

Colonel Dyson said that in Bombay Dr. Bentley found that the chief source
of infection lay in the wells. It was generally considered that the epidemic of
malaria in Bombay was due to recent operations in connection with Port Trust
Works. There were undoubtedly large pools of water in which. mosquitoes
could breed.

My. Ferard, in reply to the request for information made by Mr. Fox-
Strangways, said that new legislation was being considered en the subject of
rural areas to admit of the draining of pools and tanks round villages. It would
probably be embodied in the new Village Sanitation Act. As regards town drain-
age, all municipalities had been asked to prepare maps, with a view of carrying
out brick or metal drains instead of fafcha drains. There was also being under-
taken the oiling of tanks.

Mr. Nathan thought the Conference should record nothing by way of
mandate, but the attention of local Governments miﬁht be called to the drainage
aspect of the question. Whereit seemed possible that drainage would cause the
reduction or abolition of infection, then the Sanitary Engineer element would
come in and operations might possibly be carried out, but no general mandate
whatever should, he thought, be given.

Colonel King agreed,

Mr. Mudhoikar, to show the difficulties that District Boards have to face,
ave the instance of Amraoti, where wells were abandoned and a water supPl}r
intreduced. The health of the town did not improve, the reason assigned being
that although they now had pure water to drink there was as yet no drainage
system. A scheme of drainage costi g about 1} lakhs of rupees was therefore
undertaken, but it was insufficient, and avother scheme costing about 2%
lakhs was substituted. Finally a sche..e was proposed which was estimated to
cost 4} lakhs. The town had a population of 35,000 and an income of from
Rs. 50,000 to Rs, 60,000, If such schemes were to be proposed all over India
the cost would be enormous.

Captain Baket drew attention to the fact that in Burma along the Railway
line and Public Works Department roads there were thuuﬂa_il;lds of miles of borrow
pits.

My. Cholmeley said this must be a great factor in the breeding of mos-
quitoes.

Major Rogers’ resolution was then submitted to the conference and accepted
pending further discussion on the last day.
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FOURTH DAY.
Friduey, Uclober 15, 1oog
PRESENT.

Sir Harold Stuart, K.C.V.0,, C.8.L, 1.C.8,, President.
The Delegaies.

Before the proceedings began, Colonel King, by permission of the President,
made the following statement :

With reference to yesterday's proceedings | would ask that the following
facts affecting procedure be placed on record :—

The Chairman of the day ruled that discussion should be limited to measures
ainst mosquitoes. Captain Christophers had read a paper, at the conclusion
of which, whilst referring to drainage, he formally advised the employment of
quinine, In my attempt to show that this conclusion of his otherwise admirable
ipvestigation was premature, | was, interrupted by the Chairman (doubtless
legitimately) on the ground of time. | subsequently desired to move a Reso-
lution to the effect that * surface and sub-sail drainage are valuable anti-malarial
measures . In reply to protests by the Chairman, [ explained that this Reso-
lution was intentionally of a general nature, and was not limited by a definition
of localities such as in the case of a previous Resolution, which advised the
employment of surface drainage in municipalities, [ respectfully hold that my
proposed Resolution was appropriate, in that drainage is a measure of a radical
and permapent nature directed against mosguitoes and therelore agzainst malana,
that it had distingt reference 1o the papers discussed and to the Chairman’s ruling,
and that | was within my rights in_endeavouring to secure a definite expression of
opinion by the Conference on this most important branch of radical anti-malarial
measures, desirable especially in the great centres of malatia as contrasted with
palliative measures which, for financial reasons, are necessary elsewhere:
'EI'hF: Chairman however refused to put my proposed Resolution to the Con=
Erence.

The President said that on the previous day as Colonel King had exceeded
considerably the time limit allowed toeach speaker he had suggested to bim that
his remarks should be brought to a close. In regard to Colonel King's pro-
posed resolution it appeared to him that the first part was covered by the resolu-
tion upon drainage measures. that had already been passed, and he ruled it out of
order, but offered to put the second. part. Colonel King, however, declined to
accept this offer and withdrew his resolution.

Colonel: Braide proposed thatin order to allow more ume for discussion
the remaining papers should be taken as read.
The President put the proposal to the Conference and it was agreed that

with the exception of Major Donovan's paper, which had only just been received,
the papers for the day should be taken as read,

The following was the first paper on the programme : —

A summary of Anti-Malarial measuresin the Punjah.
COMPILED BY,

CGaprTain C A Gk, MIS, UNDER THE DIRECTION OF THE INSPEOTORS
GENERAL 0FCivin HospiTALS; Punjas.

THE devastating effects: produced’ by malaria.on the people of the: provinee
:‘g?g long been a. source of'anxiety to the local Government: and its: medical
"iﬂir

Amidst much, that, was. ambiguous, two peints have always been cléarly
recognised,—first, that malaria was extremely prevalent in the Punjab and,
secondly, that it was especially common in low marshy regions and along the
banks of those rivers (and their tributaries) which form so prominent a feature



64

of the provincial geography. As long ago as the early eighties the deleterious
effect produced by inundations from rivers and canals on the prison population
was so striking as to form the subject of a representation to Government.

At this time, however, the etiology and epidemiology of the disease were
largely wrapped in obscurity ; for it may be recalled that it was not until 1880
that Laveran made the epoch-making discovery of the specific cause of the
disease, and the agency of the mosquito in its transmission was not discovered
by Ronald Ross until some 18 years later. Medical administrative measures
must always wait on science, and it was therefore not to he expected that much
could be attempted until our knowledge on these two cardinal points became
more precise. The history of anti-malarial measures in the Punjab may, there-
fore, be divided into three periods, which follow, as they should, in- measured
tread the results of scientific research.

The first period may be said to end with the year 1900, the second to
comprise the years 1goo-1907, and the third—by far the most important—
commenced in 1go8 and deals with the state of affairs as we find it at the pre-

sent time.

In regard to the period anterior to the year 1900, there is not a great deal
to be said ; the measures that were adopted were neither extensive nor impor-
tant ; quinine was used both as a prophylactic and curative, but the extent to
which it was administered depended more on the initiative of individual medical
officers rather than organised effort. Thus it is of interest to note that the
prophylactic use of quinine was tried on a small scale in the Delhi jail as early
as 1887. Accurate knowledge of the extent and severity of the disease amon
the civil population was difficult to obtain, and it is therefore not surprising that
it was in the jails, where efficient control and supervision could alone be exercised,
that its terrible effect came first prominently to notice. The jail mortality was
at this time high, and it was recognised and represented by the medical officers
in charge that malarial fevers, though not actually responsible, were the main
predisposing cause, and that if the disease could be mitigated or eliminated, a
great reduction in the jail mortality would immediately ensue.

Actuated by these motives, it was decided in the year 1893 to carry out
systematically the prophylactic use of quinine in all the jails of the province.
his scheme, which constitutes the first systematic effort to deal with malaria
in the Punjab, met at first with many difficultics and some opposition, but it
has been steadily persevered with and improved, until at the present time the jail
Papulatiﬂn possess a degree of immunity from malana and a general healthiness
in marked contrast to that of the surrounding population. Thus in 18go before
quinine prophylaxis was commenced, there were 11,034 admissions from malaria
compared with 1,007 in 1908, Although the sanitary condition of the jails has
been materially improved, nevertheless there cannot be room for reasenable
doubt that the great reduction in the sickness and mortality in recent years is
largely ascribable to the use of quinine.

The first attempt to deal with the civil population was in 188g, when the
then Lieutenant-Governor, in consequence quJ a letter from the Reverend Mr.
Carlton, a missionary, appointed a committee to enquire into the feasibility of
reducing the extensive sickness and mortality in certain districts in the sout
portion of the province. As a result of the deliberations of this committee it
was decided to distribute quinine grafés in six districts of the Delhi division, and
that district boards with the financial assistance of Government, should be en-
couraged to undertake such drainage schemes as were feasible. ﬁctﬂ[dihgllﬁ in
18go, free distribution of quinine in this area was undertaken, zaildars and village
headmen being the chief distributing agency employed. In 1893 the scheme was
improved and extended to other parts of the province, the distribution being
carried out by district boards as well as numerous official and non-official persons,
In 1892 the “ pice packet” system of quinine distribution through the agency of
the Post Office had been introduced in Bengal, and in 1804, on the proposal of
the Inspector-General of Civil Hospitals, it was decided to extend this system to
the Punjab. Accordingly, in 18g5, with the sanction and co-operation of the
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Fostal Department, this method of distribution was inaugurated on an experi-
mental scale in the Delhi division. It was, however, a failure, chiefly owing to
the fact that free distribution was being carried out at the same time, and it was
consequently abandoned in 1897. This is worthy of note as the danger of
allowing the two systems to exist side by sideis not without its lesson at the

resent time. In 1899 another and more successful attempt was made to intro-

uce it into the Lahere and Delhi divisions, free distribution in these areas
(except at dispensaries) being meanwhile discontinued.

The greai advances made in our knowledge of the epidemiology of malaria
in the closing years of the 1gth century had the effect of causing !u.rthcr_cﬁf:rts
being made to deal with the disease, These included not only quinine distriby-
tion, but also the carrying out in urban arecas of simple measures of sanitary
reform with special reference to mosquito extirpation. In 1902 the sale of
quinine by Post Office agency was extended throughout the provinee, and in this
and the following years efforts were made to popularise the measure and to
spread knowledge amongst the people in regard to the self-treatment of the
disease.

It must, however, be admitted that, judging from the sales that took place,
the demand for quinine was at no time great, and the financial condition of local
bodies, even with subsidies from provincial sources, was such as to preclude the
inauguration of major sanitary works on a large scale. In 1904, however, 17
such schemes were approved by the sanitary engineer on the recommendation
of the Sanitary Board, to which the local Government contributed a grant-in-aid
of Rs. 19,148, In 1905, 15 sanitary works were inaugurated, the grant-in-aid
from Government being Rs. 29,951. Inv1go6 Government made grants-in-aid
amounting to Rs. j0,0c0 for 23 undertakings. In 1907, 11 schemes were sanc-
tioned, the Government grant-in-aid amounting to Rs. 10,800; in 1908 Govern-
ment contributed Rs. 69,078, and in the present year the grants have been in-
creased to-treble this amount. In 1907 quinine prophylaxis during the months of
August, September, October and November was introduced into the police force
and carried out for the first time,

Such was the state of affairs on January 1st, 1908, which marks the
commencement of the third and mest important period in the history of anti-
malarial measures in this province. On May 11th, 19c8, the Inspector-General
not being satisfied with the progress made in combating the disease, addressed
Government on the subject, and formulated proposals for popularising and
extending anti-malarial measures in general and quinine distribution in particular,
These suggestions were received with marked approval by the Lieutenant-Gover-
nor, who, being greatly impressed with the importance of the subject, desired that
even greater efforts should be made to deal with the formidable evil. The result
was that the following measures were adopted :—First in order to increase the
interest of postmasters in the sale of quinine and to stimulate them to greater
activity the commission allowed on the sale of each packet of the drug was in-
creased from 2 to 4 annas; secondly, the basis of distnbution was greatly widen-
ed by enlisting school-masters, native druggists, holders of licenses from the
Excise and Stamp departments, as agents for its sale. Another important new
departure was the establishment of a central agency to control the distribution of
the drug. This was taken out of the hands of the jail department, to whom it
had been entrusted in 1902, and placed under the direct control of the Ins.
pector-General of Civil Hospitals, who was supplied with a special staff for the
P'I;II"FIGEE.

. The need for these measures was only too well exemplified in the followin
autumn, when the Punjab was visited by an epidemic of almost unprecedente
sevcrity. Its extent canbe to some extent appreciated from the fact that Lhe
mortality from malaria was in round numbers ?m,mu. compared with 400,000
in the preceding year, thus giving a death-rate of 34'66 per 1,000 instead of 19,
which 1s roughly the average of the previous four years,

But even this enormous mortality affords but a feeble indication of the
amount of sickness, with its concomitants of misery and poverty, that prevailed.
It has been estimated that in some districts go per cent of the population were
at one time or another afflicted with the disease during this pe:ing.u



66

Labour was seriously disorganised and the price of foodstulls houg
the province ruled high.  The far-reaching effects of the epidemic are well ex-
emplified in the case of the North-Western Railway, where, owing to the fagct
that many of the staff were incapacitated, the train service had frequently to be
suspended to the great financial loss not only of the department, but also of
commercial and agriculturak interests geperally.

To meet the emergency extraordinary measures were necessary and were
promptly adopted. Quinine was distributed free of charge on a I.fgrge seale ;
dver 6,000 pounds were disposed of by the central agency alone. The plague and
vaccination staff were requisitioned to distribute the drug and afford medical
relief to the people.  Four itinerating hospitals in charge of hospital assistants
were despatched into the most severely infected areas, where they administered
relief to 17,136 persons. In addition to these four others were organised by the
district board in the Lahore district. Finally local bodies were encouraged
to buy large (Emntities of quinine on the understanding, which has since been
realised, that Government would indemnify them of all expenditure incurred in
this manner.

After the epidemic efforts were redoubled and the whole question was
considered in the light of recent experience. The channels of distnbution were
defined and endeavours were made, while preventing overlapping, to. elaborate a
network all over the province whereby quinine could be easily and cheaply plag-
ed within the reach of every person wishing to obtain it.  The scheme is not yet
in all particulars complete; but the great measure of success which has so far
been attained is largely due to the great interest and enthusiasm of the Licute-
nant-Governor, who has practically caused the whole machinery of Government to
be brought into play to give effect Lo this policy

The following are the most important measures that at present have been
adopted : —

(1) Two ‘" Eurcka' tablet-making machines capable of turning out
25,000 tablets a day have been purchased, and are now in use
in the Lahore Central Jail.

{2} The question of stocks and storage has been satisfactorily settled
and a large reserve of quinine has. been provided to. meet emer=
gencies,

(3) To bring the drug within reach of the rural population the follow-
ing procedure has been laid down : — '

(a), Distribution on payment.—This is carried out by the central
agency alone. The drug is supplied either. in tablet or
powder forin to postmasters, schoolmasters, patwaris, native
druggists, holders of licensgs from the Excise and Stamp
Departments, and any other respzctable persons recommended
for this work.

(8) Free distribution.—This is carried out by the local agency. It
is the duty of district boards and: municipalities te supply
the drug to the dispensaries under their control and to zajl-
dars and’ others for distribution to those who are unable to
purchase it for themselves.

Efforts have been made to spread knowledge in regard to malagia
c by the issue of a pamphlet in Urdu and Gurmukhi entitled
“Malaria_and how to escape from it” to all zaildars and

others in the province. Atr&p%gmen!:s arej being m_a._&g to paste

a leaflet on the cover of books used in schools ﬁ;ng: a few

simple facts about malaria, and, lastly, the p_.?ﬁ; ff have been

ordered 1o utilise every opportunity of spreading knowledge about

malaria amongst the rural population, : '

(5) The formation of 30 itinerant hospitals ta be kept as a reserve to

' meet emergenciés have been sanctioned, a_ﬂil'.-l‘l#f!.l’ﬂm_p.rupﬁ-s
of formation.
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(6) To meet the case of officials and Government servants, the following
measures are in operation:—

{z) Quinine prophylaxis, as already stated, is carried out during the
fever season in the jails and in the police force throughout
the province.

(if) Government servants drawing less than Rs. 10 a month are
- provided with free issue of quinine, which they are required
to take once a week during the period from August 15th te
November 15th each year. Persons who refuse to take the
drug without adequate reason may be put on general instead
of casual leave at the discretion of the head of their depart-

ment, if they require leave of absence on account of malana.

(#5) A free issue during the same period is also given to the establish-
ment of settlement officers.

(7) For some years quinine has been distributed more or less widely
amongst employés of the North-Western Railway, a special stock
of the drug belonging to the railway being kept at Lahore for
the purpose. During the current year this has been systematised,
and steps have been taken to cary out adequate quinine
Frﬂphylaxiﬁ for all railway employés inthe province during the
eVEr Season.

Another measure which it is intended to adopt shortly is the reduction
of the price of the packet of quinine (containing 102 powders) from 1-5-6 to
15 annas. This measure, which has only recently become possible owing to the
market price of the drug having fallen, will, it is hoped, tend to considerably
increase its sale. It is also intended to supply the drug in tablet form instead
of the powders now in use. This arrangement has been found to be exceedingly
satisfactory, as not only is the drug much appreciated in this form by the peaple,
but it ensures accuracy of dosage and prevents adulteration. It is expected
that it will be possible to issue the drug in 5-grain tablets at the cost of one pie
each, or three tablets for one pice.

To further popularise the sale of quinine and spread knowledge in regard
to malaria, it is intended at the forthcoming exhibition to be held in Lahore to
display samples of cinchona bark and to have quinine on sale in both tablet and
powder form. It is also proposed to show the tablets in process of manufacture,
and lastly, but by no means least, it has been decided to erect two houses, one
built in accordance with the plan commonly adopted in villages and the other
modified in order to conform to the elementary principles of hygiene.

Much has been said in regard to quinine. Its importance indeed cannot
be overrated. It may therefore be not out of place to mention that as a result of
experience the following principles have been adopted in regard to it :—

(1) Quinine, except in the case of emergencies or to the very poor must
not be supplied free of cost, for it has been found most desirable
on many grounds that a small, if merely nominal, price should be
charged for it ;

(2) The sale of quinine by ail agencies should be at a uniform price ;

(3) When quinine prophylaxis is carried out, it is desirable that the pro-
cedure should be as simple as possible with due regard to effi-
ciency, and it is therefore recommended that the drug should be
exhibited in full dose on one day each week.

Conclusion,

‘While laying the greatest possible stress on quinine, the medical advisers
Government have been carefulto point out that other measures must not be
neglected, Quinine is but a temporary measure, and it is not by the use of this
ﬂ‘ﬂla]g alome, even if it were possible to administer to the whole population, that
malaria will ever be banished from this province.
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In addition to measures of sanitary reform and drainage schemes aiming at
mosquito extirpation there is an urgent necessity for the gradual introduction and
enforcement in towns and villages of regulations calculated to promote a higher
standard of living amongst the people. It is impossible to overrate the value, in
the lessening of diszase generally, of the observance of a few elementary rules of
domestic hygiene and personal cleanliness. In the crusade that has been
inaugurated in the Punjab these measures have therefore been considered, but the
manilold and manifest difficulties which they present militate - against their hasty
adoption, and for this reason nothing has =o far been done, and it has therefore
been necessary to lay great emphasis on the value of such measures as quinine
which are capable of immediate adoption. But even the latter measure, it must
be remembered, is by no means free from difficulty. In the past the high price
of the drug and small supply available would have prevented its use in large
quantity even if there had been any demand for it. This state of things has, as
regards the Punjab, happily disappeared. The price of the drug has decreased
from Rs. 15 per pound in 1905 to Bs. 7-14-0 per pound at the present time.
The provincial Government and local bodies are free to obtain it in the cheapest
market, and there is thus a practically unlimited supply now available,

The only remaining difficulties rest with the people. Thereis still a good deal
of prejudice against the use of the drug, which though not insuperable, will require
a good deal of time and patience to overcome. :

Quinine is unfortunately considered a *‘ hot " medicine, and therefore unsuit-
ed to a discase like malaria, which is attended with high fever. There is also an
idea prevalent amongst even educated Indians that its exhibition must be accom-
panied by large quantities of milk.

These difficulties can only be met by education and experience, and in this
connexion it may. be hoped that the Malaria Conference will issue some authorita-
tive statement calculated to remove apprehensions of this nature from, at any
rate, the minds of all educated persons.

Finally, it has been the desire of Government, in giving effect to these
measures for promoting the health and prosperity of the people, to avoid either
hasty action or undue display of anxiety lest unwittingly the easily excited sus-
picions of the people should be aroused in regard to their beneficent intentions.

The following was the next paper :—
Problems relating to the use of Quinine
BY
Major S. P. James, LM.S.

Before commencing an attempt upon a considerable scale to combat malaria
in India by the widespread employment of quinine, it is obviously advisable to
make a thorough study of many problems connected with the drug, and therefore
1 have thought it would be useful to summarize briefly our knowledge in regard
to some of those problems and to indicate some lines of investigation that should
be followed in this country. Very little work upon quinine has been done in
India, and although in our hospitals generally the results of using the drug
according to the routine methods described in text-books are good, it often
happens that the time taken for the cure of malarial patients is unduly long,
the amount of quinine used is unnecessarily great, and a number of cases occur
in which the drug appears to be quiteinefficacious. Many failures to prevent
attacks of malaria by the use of quinine, especially among British soldiers, are
also reported, and there is no doubt that in the near future such reports will
become increasingly numerous, Failures of this nature would be etrimen-
tal to the success of an attempt to popularize the use of quinine in India and
it is therefore necessary that we should by careful research ascertain the causes
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of failure and guard against them. It ecan be laid down at once that, since
quinine is known to be fatal to the malaria parasite, the cause of failure in its
use 15 due not to the drug but to a want of knowledge regarding the correct
way to employ it, and it would therefore be of great advantage if as a result of
a well arranged plan of investigation we cuui?ubtain such knowledge as would
enable us to formulate improved rules in regard to (1) the doses of quinine that
should be employed in order tocure the disease in the quickest time and with
the least inconvenience to the patient; (2) the proper times in relation te the
access of fever at which the doses should be given; (3) the best salt of the
alkaloid to employ and the best mode in which to administer it; (4) the best
plar of using the drug for prevention.

Many attempts to answer these guestions have been made in Europe, but
the results obtained by different observers are very contradictéry and we have
no guarantee that what applics to European patients will hoird good for
natives of lndia—indeed knowing as we do from Captain McCay's researches
that the composition of the blood of non-flesh eating natives of India differs
considerably from that of the blood of flesh eating Euvropeans, and that in all
probability the processes of absorption, metabolism and elimination also differ
considerably in the two classes of people, it is essential that we should not be
content to rely upon European experience but should study the matter thorough-
ly for ourselves.

The all-important object of such a study would be to obtain knowledge that
would enable us to draw up improved rules for treatment and prevention, and in
regard to this the first matter upon which we require further and more definite
information is the action of quinine upon healthy natives. Before we can allow
ourselves a free hand in distributing the drug for indiscriminate use without
medical supervision we should be satisfied that the results of such use cannot
be otherwise than beneficial. Our knowledge of this subject is too slizht to
enable it' to be discussed adequately. We are aware that the deficiency of
hamoglobin in the red blood corpuscles of natives of India renders their oxygen
carrying power less than that of the red blood corpuscles of Europeans and that
large doses of quinine may be deleterious, as Binz has shown, by binding the
oxygen more firmly to the hzzemoglobin thus further inhibiting the oxygenating
power of the bleod. It has been said also that the administration of certain
salts of quinine tends to lessen the power which the red blood corpuscles have of
resisting hamolysis. Captain MacGilchrist has lately made some interesting
observations on this subject. The effect of large doses of quinine upon the
leucocytes has also te be investigated more thoroughly, but so far as we know
at present the administration of such doses does not lessen their phagocytic
activity or mobility. On the whole I think that, although there is no definite
evidence that large doses of quinine are harmful and much evidence that such
doses are harmless, it will be agreed generally that for both hygienic and economic
reasons a prime object of investigation should be to ascertain the mindmum doses
that are effective in treatment and prevention respectively.

In the second place we require further study of the action of quinine upon
diffcrent stages of the malaria parasite. [f quinine were immediately fatal to all
forms and stages of the parasite the treatment of cases would be exceedingly
simple, and deaths of malarial patients who had received quinine would be almost
unknown. Unfortunately the matter is very complex, the success of the drug
depending upon a number of factors about which we know little or nothing at
_ present. The time of administration is all important because we know that
the drug is immediately fatal to only one stage of the parasite, namely, to that
stage which follows sporulation. Upon all other stages it is either entirely
moperative (. £., upon the sexual forms) or acts in a manner that may make
1t entirely wrong to give the drug al a time when it will act upon such stages.
For example it is the experience of nearly all cbservers that quinine given
when the blood contains only endoglobular parasites often prolongs the
paroxysms of fever and may convert a simple definitely intermittent fever into
one that is almost continuous.  Alse it is now nearly 20 years since Marchiafava
and Bignami pointed out that if large doses of quinine are given when the
blood contains only pigmented parasites in process of development, the result
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may be the appearance of numerous sexual forms of the parasite instead of
the usual asexuval forms. This phenomenon of the abundant formation of
gametes after large doses of quinine has been again observed and written about
quite recently in Italy, and I think it quite possible that in this country the
common observation of numerous crescents in the blood of European soldiers
who are being treated with large doses of quinine is also an example of it. In
Mian Mir last year crescents were exceedinFIy numerous in the blood of Euro-
pean soldiers who were receiving considerable amounts of quinine once or twice
a week, and in this respect the examination of their blood yielded results which
were very different from those obtained in the examination of the blood of
untreated natives.  In the blood of the latter it was rare to find crescents.
Relapses of fever which almost certainly were brought about by the development
of the femaie crescents parthenogenetically were also exceedingly frequent
among the European troops and it appeared doubtful whether the larpe doses of
quinine at intervals of a week had any effect in preventing these relapses. It
is possible therefore that by administering large doses of quinine more or less
in a haphazard manner we may not only be placing the patient in such a condi-
tion that he is very liable to relapses but may be increasing enormously the
sources from which anopheles mosquitoes become infected. This possibility is
worthy of serious consideration and investigation. Another problem which
requires to be worked out thoroughly is the action of quinine upon the flagellat-
ed parasite. We know that the drug is inoperative upon crescents in the human
body—that is upon crescents that are surrounded by the protecting envelope
ofthe red blood corpuscle—but we do not know what might happen toa
crescent that was subjected to the action of quinine after it had reached the
stomach of the mosquito—that is after it had escaped from its protecting
envelope and had become a flagellated parasite. One ean scarcely imagine
that the microgametes (flagellae) could survive the action of even a minute
quantity of quinine and if this were the case it might be possible so to arrange
our treatment of a patient whose blood contained gametes that he would
be non-infectives Any one who has observed how numerous are the gamete
forms inthe blood of some European soldiers will realise the importance
of this matter. 1 am aware that the formation of zygotes in the stomach
of a mosquito that has sucked blood from a patient who was undergoin
quinine treatment has been reported, but the interpretation to be ;%ac
upon this result depends entirely opon whether quinine was or was
not present actually #m the blood of the patient at the time he was bitten by
the mosquito. 1 shall note later that although quinine may be present in the
bedy for a considerable period, its length of stay in the penipheral circulation is
probably e.«u:ccdir.rgl{ short, and that in all probability the only way in which we
can keep some of the drug in the circulation is by giving doses at frequent
intervals. There are other problems of importance in this connexion but a consi-
deration of them would lead us too far astray from our present purpose. On the
whole we see that the problem of the action of quinine upon the different stages
of the malaria parasite urgently requires further study, and that in the present
state of ignorance itis perhaps unwise to attempt to attac® any stage of the
}:arasite except that very vulnerable stage which 1mmediately follows sporulation,
t is reasonable to suppose that a very small amount of quinine suffices to kill that
stage and it may well happen that having discovered the minimum effective dose
for that purpose and the exact time in relation to the access of fever at which it
should be given, it might be advisable to change entirely our present routine
methods of treatment.

But even in the attack upon the vulnerable stage we have still much to leamm
before we can consider ourselves upon sure ground. We must know first as
regards the parasite (1) in what parts of the organism does sporulation occur and
does it cccur in any positions which cannot easily'be reached by quinine? (2) how
long before the begimning of fever does sporulation commence? (3) how long
does it last? and second as regards quinine (1) do we require the drug to be
present in the peripheral blood or in the internal organs or in both? (2) how soon
after administration by different methods will it be present in the parts of the sys-
tem where it is required ? (3) when willits action in these situationsbe greatest?
(4) how long will it remain there? (5) inregard to these points what are the
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differences according as we administer Im}e or small doses and according as we
administer the amount in a single or in divided doses ? (6) what is the smallest
dose that will be sufficient te kill all the young parasites of a given generation?
(7) what are the differences in the use of the drug for adults and for children ?
(8) what are the differences according as we administer the drug by different
methods ? and (g) what is the relative value of different salts of the alkaloid and
of different ways of dispensing it?

Very few, if any, of these questions can be answered without further investi-
gation of the physiological chemistry relating to the absorption, metabolism and
elimination of quinine by the human body. In Europe a considerable number of
experimental observations upon some of the subjects have been made but it is
very mecessary that they should be repeated upon natives of India and extended
in many ways. The fellowing are among the more important results obtained in
Europe :—{1) Quinine when administered by the mouth is absorbed chiefly in the
stomach and small intestine. Absorption is very rapid and very complete and
observers generally are agreed that preparations of the drug which are insoluble in
water are ahmrheg as completely, if not quite as rapidly, as the most soluble
salts. By far the greatest proportion of the quinine administered is absorbed
during the first six hours after administration, but the process is less
rapid if the drug is given on a full stomach. (2) From the alimentary
canal the drug passes nto the blood but on account of the great difficulty of
detecting quining in the blood, we know almost nothing about the duration
of its stay or about the way it is carried in that fluid.  In an endeavour to detect
quinine in the blood. Giemsa and Schaumann made a number of experiments
upon aninals and were able only once to prove its presence in the blood of a
dog to which lethal doses had been administered. In this instance the quinine
was found in the blood serum only-—the red corpuscles being proved to contain
none. These observers concluded that from the alimentary canal the blood can
take up only very small quantities of quinine at a time, and that what is taken up
is either quickly destroyed or quickly deposited in the organs. They consider
that this is the only hypothesis on which we can explain the fact that although a
considerable amount of quinine is present in the urine very shortly after adminis-
tration only very small traces of the drug can be found at any given moment in
the blood. If their results in regard to the quick disappearance of quinine from
the blood are correct, they indicate the paramount importance of ascertaining
the exact time at which the drug should be administered in order to secure its
presence in the blood during sporulation. (3) Whatever may be the quantity
of quinine that is present at any given moment in the blood, and whatever may be
the length of its stay there, it is fairly certain that a large proportion of what is
administered by the mouth quickly becomes deposited in various organs, chiefly
the liver, gall bladder, kidneys, suprarenal bodies, brain and spleen ; and that in
these organs, but chiefly in the liver, the quinine molecule is split up and the
drug destroyed. According to Mariani the amount of quinine thus used up in
the body is about 33 per cent of the amount administered and according to
Giemsa and Schaumann about 66 to 55 percent. I am not prepared to say
whether the quinine that is thus stored up and metabolised in the organs takes a
part in the destruction of parasites or not. Most authors consider that the only
useful portion of a dose of the drug is that which, having escaped destruction in
the organs, passes through the circulatory system and is ultimately eliminated in
the urine ; others consider that the amount of quinine that the blood can contain
is so small and the length of its stay in that fluid is so short, that we must
regard the whole action of destruction of parasites as taking place in the organs,
in which case the quinine deposited in those viscera would be all important. 1t
is obvious, of course, that a considerable portion of the quinine that is absorbed
from the alimentary canal and passes by the portal vein to the liver, where it is
destroyed, never gets into the general circulation, and according to Plehn the
advantage of giving the drug subcutaneously lies in the fact that when so given
it has to circulate ﬁ:ll‘ an appreciable time before getting into the liver where it is
destroyed. (4) The quinine that is not ﬂEﬁlm}'EE in the body is eliminated in an
unchanged condition in the urine, the amount so eliminated being usually about
25 to 33 per cent. of the amount administered. Hardly any is climinated in the
faces and none in the sweat. We cannot regard the amount eliminated as a
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measure of the amount that has been absorbed nor can we consider the period of
elimination as an indication of the period during which the drug is present
in the blood. But the rapidity of absorption and elimination is indicat-
ed by the fact' that Lewin found traces of quinine in the urine from 135to 17
minutes after the administration of a soluble salt of the alkaloid, and Giemsa and
Schaumann found the drug 25 to 30 minutes after administering the pure alka-
leid which is exceedingly msoluble. Elimination is greatest during the first six
hours after administration and although faint traces can be detected for three
days it may for practical purposes be considered as being concluded in 24 hours,
This is also the period during which elimination lasts when the drug is given
subcutaneously. The percentage of quinine eliminated differs according as the
drug is administered in a single dose or in small doses frequently repeated, and it
differs with the administration of soluble or insoluble salts, but t{e correct way in
which Lhese results should be interpreted is by no means certain,

So far as anything useful can be obtained from these results, I think the most
important indication is afforded by the statements relating to the quick absorption
of quinine and its quick disappearance from the blood. Tiesc show that the time of
administration is all-important and that our efforts should be directed to securin
a more lasting action of the drug rather than to securing the administration o
larger doses than are at present given. Clinically it has been shown that the
administration of the drug in small doses frequently repeated is more efficacious
than administration in a single large dose, and it would seem that until we have
fuller and more accurate information, the repetition of doses at short intervals
is the only plan by which we can ensure that the drug will be in the blood when-
ever forms resulting from sporulation appear and will continue to be present
throughout the whole period during which sporulation lasts. The method 15 an
old one, but under the name of Nocht’s fractional method of treatment it has
been recently reintroduced and employed with excellent results by a number of
observers. [t should certainly be adopted for extensive trial in this country.
Inregard to the so-called ™ after treatment " of patients it may be noted that in
view of the possibility that the formation of gametes may be increased by ad-
ministering comparatively large doses of quinine once or twice a week, Celli considers
that after the actual attack of fever is over we should reduce greatly the daily
doses of quinine and should not attempt the almost impossibie task of quickly
eradicating the parasites by the continued administration of large doses. For
the prevention of the disease it must be recognised thatit is all-important to kill
the injected sporozoites before they have had time to get into the fortress of the
red blood corpuscles. 1f once we allow the parasites lo proceed unchecked
through several asexual generations, difficulties arise which are not casily
overcome. A very small dose of quinine suffices to kill the sporozoites, but it is
obvious that in this matter, as in treatment, the time of administration requires
chief attention. A common prophylactic method is to take a few grains of

quinine every morning, but in view of the quick absorption of the drug and its

rapid disappearance from the peripheral bloed it may well be that a dose taken,
say at eight in the morning, would be useless by 12 o'clock the same night. If
this is the case it is evident that since protection is required only during the
night we should take the prophylactic dose in the evening.  Attention to such a
siniple matter as this might make all the difference between success and failure.

\We see, then, that from the data provided by the experimental work sum-
marized here we arrive at two very important results, namely, (1) the best rontine
method of treating malaria is to administer doses of quinine at frequent intervals,
and (2) the best method of using quinine for the prevention of malaria is to takea
small dose every evening. But while I submit that in the present state of know-
ledge these principles should be followed in any scheme for Exm“di;?fg the use of

uinine in India, [ do not bring them forward as a final solution of the problem.

trust also that no one will consider that I believe good results cannot be attained
by other plans. For example itis impossible to doubt that in the Punjab jails last
year the administration of 15 grains of quinine once a week was an exccedingly
effective method, and among both prisoners and soldiers other almost equally
striking successes by that method have been recorded. I take leave also to
guard myself by saying that although the experimental work here recorded

—S—_—
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enables us to explain very simply and easily the causes of most of the reported
failures to diminish malaria by the use of quinine, we have at present in India no
observations by which the accuracy of that experimental work can be verified.
This being the case I need hardly say that I have recounted the work in order to
show that even upon the subject of quinine, about which there ought to be a mass
of accurate information, thereis in reality extremely little, and that even upon this
subject it is urgent to initiate further investigation. One desires also to combat
the absurd view held by some critics in England to the effect that all the really
useful knowledge about malaria and the methods of preventing it has been dis-
covered, and that instead of occupying ourselves with trying to find out the value
of those methods and the correct way of applying them, we ought long ago to
have begun to carry them out blindly, here, there, and everywhere, regardless not
only of expense, but of every other consideration that might quite naturally occur
to a rational person.

The following paper was read :—

The most useful salt of Quinine for general distribution in Malarial
tracts

BY
Major C.DoNovan, [LM.5,

I propose to read a short paper on this subject, embodying my experience
of the use of quinine in powder, and not in solution, in the treatment of malaria,

I shall take up the subject under the following heads :—

1. Quinine sulphate in powder, in doses of 7 to 10 grains, and taken with-
out solution in dilute acids, is generally uscless. The solubility of
this salt 15 1 in §oo of water,

2. Quinine hydrochloride, a much more soluble salt, 1 in 30 of water,
does not give, in doses of 5 to 10 grains in powder, universally satis-
factory results, On the whole it is far preferable to the very in-
soluble sulphate.

3. Would the production of the hydrochloride be feasible in the Govern-
ment factories, and, if so, would the cost of its preparation, in com-
arison with that of the sulphate, be prohibitive for general distri-
ution among the populace ?

4. Results of dosage of the very soluble salt, acid hydrochloride, soluble
1 in 1 of water, given in powder are very much more satisfactory
than the preceding two salts of the alkaloid. But it is feared the
cost of preparation would be prohibitive.

5. Summary and precautions on the indiscriminate use of quinine in
generals

Before taking up the separate headings, 1 may say that the results
I am about to formulate have been derived from observations made at the
General Hospital, Madras, since the year 1903, a period of five years excluding
a year and a half I was absent on leave. The total number of cases of malaria
that came under attention aggregated 429. The number appears small but [ may
mention that all these cases were most carefully studied during their stay in
hospital. [ do notinclude in this category numerous other cases of paludism
that were observed by me in and out of hospital during the last 184 years. In
1go3 [ started demonstrating to my students the futility of giving quinine in
wder. Again, it is not to be presumed that 1 have dosed my 400 and odd
-:mﬁital patients with quinine in powder ; a very small quota have been subjected
to this mode of treatment, roughly speaking about 50 in all.

1. Sulphate of quinine taken in powder in the usual dose of 5 grains as
supplied by the Post Offices | found useless. 1 have on several occasions, when
patients were suffering from benign malaria and with their full consent, given an
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object lesson to my students of the uselessness of giving quinine undissolved in

dilute acids. The results were in all cases checked by micrescopical examinations
of the blood.

2z, Hydrochloride of quinine in powder in doses of 3 to 1o grains gave better
results, l‘;m was to be expected ; but here again disappointment was occasionally
met with.

4. The hydrochloride, as it gives better results than the sulphate, would be
the salt to distribute among the general population of malarious areas, especiall
in the form of tabloids containing 10 grains of the sait and 1 grain of eitric acid,
I would ask for information regarding the feasibility of the production of the
hydrochloride in India.

4. The results with the very soluble salt, the acid hydrochloride, are doubt-
less good, though occasional cases resistant to its powerful action have been ob-
served. The cost of this drug places it, I fear, beyond the reach of general
use.

5. To summarise, | may say that | have very little faith in the use of quinine
powder given in ordinary doses. On the other hand, there is no gainsaying the
results obtained by the exhibition of the different salts in solution in dilute mineral
acids. [ usually employ for a dose 3o grains of the sulphate, or 20 grains of the
hydmchht‘idﬂ: or 10 grains of the acid hydrochloride, dissolved in a dram of
dilute mineral acid, sulphuric or hydrochleric, in about 2 to 3 ounces of water.

| always administer quinine in solution by mouth and rarely am [ forced to
resort to the hypodermic method. My hospital and general practice have
taught me to place no reliance on intra-muscular injection of quinine, hypodermic
or subcutaneous injection is nearly on a par with giving the alkaleid in powder
by the mouth.

Intra-muscular injections do act, but the action is decidedly slow. In acase
of chronic malaria that had been injected by quinine in the buttock and back
twice a week for nearly a year, I have removed the unabsorbed quinine, loosely
speaking, in handfuls, from the ulcers caused by its presence in the tissues.

1 finish this very brief paper with a word of warning asto the indiscriminate
use of quinine for long periods ; it is a potent drug for good and evil. It is not to
be forgotten that permanent damage hzs resulted by the misuse of the alkaloid for
a long time, for instance, permanent deafness, defects of vision, etc. And last,
but not least, though happily en rare occasions, the occurrence of tetanus result-
ing from hypodermic injection of quinine must not be overlooked. 1 hope my
paper will result in a useful discussion on the merits and demerits of giving
quinine in powder for the use of the general population of the malarious tracts in

India.

The following discussion ensued :(—

Coionel Lukis said that he had read with great interest Major James' valu-
able and instructive paper. There was no doubt whatever that quinine was fatal
to the malaria parasite but he proposed that the Conference should pass a Reso-
lution to the effect that careful experiment and investigation was necessary with
the object of formulating definite rules : —

(1) as to the proper dosage of quinine,
(2) its time for administration,
(3) the best salt of quinine and the most suitable method of administra-
tion, %
(4) the best method of using it for prophylactic purposes,
(5) as regards the class of cases in which the use of quinine was inad-
missible.
Such investigation, if carried out by properly trained observers, he regarded as
being at ].E-IEL as important as the one that had already been decided upon with
reference to the mapping out of fulminant malaria areas. As regards (5) the
reasons for the proposal were that every practical physician was fully aware
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that there were many cases of malarial origin in which quinine did more harm
than good and the stop of the quinine led to a disappearance of the fever.
Major James had alluded to this point in his paper. Further investigation was
necessary. There was also the very important question of the relationship
between quinine and blackwater fever.

He wished to offer a few remarks with regard to the practical difficulties
regarding quinine prophylaxis and in so doing he would divide the subject into
two heads—

(1) quinine prophylaxis as it concerned people under discipline, soldiers,
prisoners and the like, and

(2) quinine prophylaxis as it concerned the general public. In the first case
they were dealing with bodies of men who were bound to obey orders and they
did not encounter the difficulties which beset the administration of an unpalatable
drug to children. Therelore there was only one point in this connection on which
he desired to lay stress. This was one to which Major Donovan had drawn
attention ; when quinine was administered as a prophylactic to soldiers or pn-
soners the drug should be given in solution. Unless this were done it would not
be possible to get any reliable deductions from the results; for three very good
reasons :—

(1) mest quinine tabloids, unless they are perfectly fresh, become hard
and are thus apt to pass through the bowels unchanged like pebbles ;

(2) evenif the tabloid be a soluble one we can never be quite sure that it
would undergo solution in the stomach, if taken wken the stomach was full of
food or if the patient be suffering from dyspepsia. The quinine would then pass
unchanged into the intestines and the result would be delay in its absorption ;

(3) if the drug were given in solution, one could be perfectly sure that it
would be swallowed, whereas a tabloid could be concealed and be then disposed
of, which was not an infrequent occurrence.

The next was the important question of prophylaxis as it affected the
general population. In this case cne bad to deal with people who were free
agents and need not take the quinine unless they wished to do so. They were
met with four very serious difficulties :—

(1) A very large number of Indian patients arc averse to the use of English
medicines, and they have a strong prejudice against quinine which they consider
has heating properties and is therefore unsuitable for the treatment of febrile
diseases.

(2) An Indian regards a medicine as something to be taken only when iil.
He has no knowledge of prophylaxis and it is often impossible to persuade him
to take medicine for that purpose.

(3) Itis extremely difficult to administer quinine to children, who are
the chiel disseminators of malaria ; this difficulty is particularly great when
dealing with Indian children.

(4) In this form of prophylaxis it is not possible to administer quinine in
solution ; it has to be distributed in solid form and one could not be sure of
getting the full value of the drug. If the quinine prophylaxis, as it concerned
the general population, was to be successfiul in any given area, four things would
have to be accomplished’:—

(1) It is necessary to overcome the prejudices of the public against
English medicines, especially quinine.

(2) They should be educated in the belief that prevention is better than
cure.

Somé palatable form of quinine for administration to children would have

to be devised.

_ (4) It must be given so as to be quickly absorbed by the stomach. Other=
wise there would be failure.
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In carrying out prophylactic measures with a view of preventing the spread
of the epidemic, two objects had to be kept in view :—

(1) to protect the individual,
(2) to prevent him from becoming a source of infection to other persons.

It would be admitted that if in a given village one only succeeded in protect-
ing a small proportion of the inhabitants, this would certainly be an advanta
to them, but it would have little or no effect in preventing that village from be-
coming a fulminant area. This was clearly explained in tﬁe paper read by Captain
Christophers. For these reasons, whilst agreeing that quinine pruphylﬁxis pro-
perly carried out, was one of the most valuable weapons in the fight against
malaria and whilst admitting that in rural areas it was probably the only weapon
at the disposal of Government he felt bound to express his opinion that if th
were to place sole reliance on this measure in Indian villages they would be
bound to be disappointed. Quinine prophylaxis should go hand in hand with
general sanitation and with the destruction of anopheles breeding grounds,
whenever this could be accomplished at reasonable expense, and with all possible
methods and efforts to improve the physical welfare of the population. He was
in favour of no large drainage schemes; he agreed in the views expressed by Major
Rogers, and by Captain Christophers, views which are shared also by Major Ross,
who in his recent address at Bombay said very clearly that great care must be
taken in the selection of large undertakings and that they should only be taken
up when the case for them was beyond doubt, and when it was proved that other
measures have failed after due trial or were never likely to succeed.

Major Fames gave a short criticism of the paper which had been read
by Major Donovan. He pointed out that it appeared to be of great importance
to remove the misunderstanding that evidently exists in the minds of many
people to the effect that a salt of quinine which 15 relatively insoluble in water
must be, for this reason, much less effective than a soluble salt. It seemed that
the fact was frequently overlooked that the stomach, where much of the quinine
is absorbed, eontains a more potent juice than water, and that in the small
intesiine any of the salt that is not dissolved and absorbed in the stomach is
acted upon by the bile, which is an exceedingly powerful solvent of the drug.
Above all it was a common practice to overlook the work of a large number of
Italian, German, and French observers who with remarkable unanimity state that
salts of the alkaloid which are cxceedinglz]inﬁo‘suble in water are absorbed equally
as completely as the most soluble salts. He considered that in the light of recent
work upon the absorption and elimination of quinine one might even go so far as
to say that there are good reasons to believe that when administration is by the
mouth the insoluble salts are more efficacious than the soluble ones. This belief
rested chicfly upon the observations that an insoluble salt is absorbed somewhat
more slowly than a soluble one and that a greater proportion of an insoluble
than of a soluble salt is eliminated in the urine. Captain Macgilchrist, 1.M.S,,
working at Edinburgh University, had |a.l1'_"1}-' conlirmed the 1att+er finding and it
appeared obvious that if the useful portion of a dose of quinine is the portion that
escapes destrection in the organs and is eliminated in the urine the more insoluble
the salt we employ the greater will beits therapeutic value. He noted that Major
Donovan's opmion in regard to the uselessness of quinine given intramuscularly
was different from that of nearly all medical men in India and throughout the
world. The annval reports by Medical Officers of both British and Native
Troops in India contained numerous enthusiastic comments upon the great value
of this method of administration. The unfortunate results in the case to which
Major Donovan referred might have been due to a neglect of the essential rule
that in administering quinine by this method care must be taken to dilute the
solution very greatly.

Major Donovan replied. &

Mr. Narayanamupls said :-—As adlayma:;: ]] have read with interest
the paper rezarding the use of quinine and though | am not competent to say
mrtﬁﬁg ur:’ihe an?entiﬁ-:: aspec? of the question, | should like to say a few
words based upon about 20 years personal experience and observation in the
malarious tracts of Ganjam and Vizagapatam. W .
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I was rather confused and disappointed when I read the first portion of
Major James’s paper dealing with the problems relating to the use of quinine,
but the concluding portion was encouraging. I have great faith in this remedy
for malaria and have alwiys endeavoured to induce others with whom I came in
contact to use it both as a preventive and cure. I invariably used small doses
of 2} grains pills as a preventive measure in the evenings and gave apill or two
to each of my clerks and chaprassies. [sometimes took a pill every other evening,

_for some time after returning from the malarious tracts. | am glad to say that

by the use of the drug in the manner described I escaped fever altogether and
my followers were also to a great extent free from it.

The President moved that the problems mentioned in Major James's paper
and those which Colonel Lukis had detailed should be referred to a sub-
committee composed of Colonel Lukis, Colonel King, Lieutenant-Colonel
Aldridge, Majors Rogers, Donovan, and James, and Captains Christophers and

Gage.
The motion was put to the vote and carried.

The fpff;nw:'ug report was afferwards presented fo the Conference by this sub-
committee.

Recommendations of a sub-committee appointed by the Malaria Conference
on the 15th October 190g to consider in regard to the general civil population
of India (1) the doses of quinine that should be employed in order to cure the
disease in the quickest time and with the least inconvenience to the patient, (2)
the proper times at which the doses should be given, (3) the most appropriate
salt of the alkaloid to employ, (4) the most appropriate mode in which to admi-
nister it, (5) the best plan of using the drug for prevention.

(1) In our opinion for the cure of adults in the quickest time and with the
least inconvenience the amount of quinine to be given daily should be not less
than 20 grains nor more than 30 grains of the sulphate, or not less than 15 nor
more than 20 grains of the hydrochloride, or proportionate amounts of other
salts which contain greater or smaller quantities of the alkaloid.

For children over five years of age half the doses recommended for adults
should be given , and for children under five years of age the doses should be for
each year of age one grain of the sulphate ():}r its equivalent in another salt)
given the same number of times a day as will be recommended below for adults.

{2) In our opinion it is most convenient to give the 20 or 30 grains (or its
equivalent in another salt) in two or three doses of 10 grains each during the
day and we consider that the doses should be given whether fever is present or
not, but where convenient the 2o or 30 grains may be given in smaller doses at
more frequent intervals,

(31 We recommend that after the attack of fever is over the full curative
doses should be continued for three days, after which the daily dose should be
reduced to five grains, which, with a view to prevent relapses, should be contin-
ued for not less than three weeks.

{4) The most appropriate salt of the alkaloid to employ is the hydrochloride
or the sulphate. The hydrochloride contains a larger proportion of the alkaloid
but is more expensive and being deliquescent is not so suitable for distribution
in solid form.

For children either of the above salts may be used, or the tannate, which is,
comparatively speaking, tasteless.

(5) Wherever possible the best mode of administering quinine is in acid
solution, but we consider that for distribution to the fgeneral population quinine
must be issued in solid form and we recommend that for children a form as palat-
able as possible should be adopted.

(5) We consider that the best plan of using the drug for prevention is to
take five grains of the sulphate, or its equivalent in another salt, every day (pre-
ferably in the evening) during the malarial season.

(7) In the treatment of cases of fever if the fever is not markedly reduced
by taking curative doses for a week the patient is probably not suffering from
malaria and the administration of quinine should be gismntinued.
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FIFTH DAY.

Saturday, Ociober 18, 1009.
PRESENT.

The Honourable Sir Herbert Risley, K.C.L.E., C.5.1, 1.C.5,, President.

Sir Harold Stuart, K.C.V.@., C.5.1, I.C.5,
Cav. Filippo De Filippi, F. R. G. S,
The Delegates.

The President asked Colonel Lukis to read the recommendations of the
Sub-Committee that sat on the 15th October to report on the subject of quinine.

Colone! Lukis read the recommendations which were accepted by the
Conlerence.

The following paper was then read :—
A Revised Scheme for the distribution of quinine by Government
BY
Major E. WiLKINSON, [LM.S.

In Eastern Bengal and Assam considerable attention has been paid in recent
years to the distribution of quinine as a means of combating malaria, and since the
pice packet system was introduced into Eastern Bengal in 1892 and into Assam
in 1804, sales have been wery large. In 1903 the number of packets sold was
‘neariy 34 millions, the sales exceeding, 1 believe, those in any other part of India.
It is probable that one of the chief causes contributing to this result is the liberal
profit allowed to retailers. This is as high as 30 per cent, and as upon the
unpaid retailing agency the success of any scheme of distribution must primarily
depend, it is of first importance that their profits should be substantial. The
amount sold for a pice was at first 5 grains. This was increased to 7 grains in
1904 and again this year to 10 grains, when compressed tablets were also made
available, three tablets each of 8} grains being sold for one pice. In spite of
these large sales available stalistics give no reason to believe that in the province
of Eastern Bengal and Assam the distribution of quinine has made any appreci-
able impression upon malarial fevers. This failure [ attribute to the fact that
quinine is sold m doses and mot in treatments, and that those who suffer very
rarely subject themselves to continuous treatment. Dr. Bently in a recent paper
lays great stress on this point and goes so far as to say that the plan of supply-
ing quinine in pice packets has practically nothing to recommend it except that
it 15 a system which has been in existence for some time, Malaria, he adds,
cannot be cured with one dose of quinine, however large, and a sufferer who only
spends a pice on quinine is practically throwing away lis money. In his opinion
the sale of single doses is only likely to mislead people and the policy of merely
reducing the price, or rather of increasing the quantity supplied for a pice, is a
mistake. He would therefore discontinue the sale of single doses and only issue
packets containing from six to twelve unit doses. The Government of Eastern
Bengal and Assam, following the recommendations made by Dr. Bently, has re-
cently worked out a revised scheme of quinine distribution, the main feature of
which is the distribution not of deses but of treatments, and this scheme [ now
propose to submit for the consideration of the Conference.

To be effectual, quinine must be supplied in adequate doses and tne treat-
ment must be maintained sufficiently long to prevent a recurrence. The cost of
the treatment must not be excessive, the directions for use must be simple, and
the drug must be issued in as palatable a form as possible, this last condition
being especially important in the case of children. In considering what salt of
quinine should be used, it will be useful to take the sulphate as a standard, both
as to the amount necessary for effective treatment and as to cost, and to com-
pare the other salts of quinine with it.
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First as regards the amount required. The treatment of malaria described by
Sir P. Manson and considered by him to be effective in gg cases out of 100, re-
quires as a minimum quantity 115 grains of the sulphate of quinine in solution.
This treatment is spread over a week, the first dose being 10 grains, followed by
doses of 5 grains every eight hours—that is to say, 25 grains are administered
on the first %ay of treatment and 15 grains daily for the remaining six days.

[t is important both for reasons of ecnnc;ng and for the avoidance of the
toxic effects of quinine that the smallest efiective’ dose should be prescribed, and
Rogers has shown that no advantage is gained by giving more than 20 grains
ﬁaiﬁr of the sulphate in solution. He has also shown that with such a dose the
average duration of fever in malignant tertian infection is only 2'4 days and in
benign tertian 1°44 days, the maximum duration in malignant infections being
six days and in benign four days.

These two observers agree very closely as to the total number of grains re-
quired to cut short an attack of fever, and it may therefore be safely assumed that
115 grains of the sulphate administered in solution in deses of not less than 15
grains daily during a week, is an effective treatment for malaria. It isindeed not
improbable that a minimum treatment of 100 grains so administered would be
almost equally effective.

As regards cost the sulphate is the cheapest salt on the market but although
it contains a fairly high percentage of the alkaloid it has the disadvantage of
being very insoluble. The accompanying table shows the solubility, alkaloidal
content, dose, and price of the salts of quinine in common use :—

A l Frice of tﬂ'ﬁlﬂ‘ unit
moant cons . eampared with
= Dase in
Amourt of | faining an - . sulphate, inanmas.
Solubility |Percentage| quinine ina uzl guans E'":;::‘! R‘m P
Salt of qoinine) in cold” |of quinine |given quantity]  tity of gui- | “fht- i I{“;m
water, |contaised.| fak'ng dai- | nineto that | htu"t _drsing),
phate as 1oo. | in [ part of J[FENSES ] EE N A L |
salphate, T clmal. Elﬂulﬂ‘m
r 3 3 4 U 7 8 9
, I
Sofphate ... | 1indos 755 160 o | 5 105 106 100
Bisalphate ... Iin i L S 24 62 135 155 r4traa
Hydrochlotide 1ia 40 8B 110 b | | &5 1Faf :ssil g6 g
Tannate .. Elighhlltl:r oG 27 367 I 1835 110 453 25018
solable. |

It will be seen that, taking the price of an effective unit of the sulphate at 100,
the prices of the units of the bi-sulphate, hydrochloride and tannate are about
146, 147 and 380, respectively.  |f cheapness were the only consideration, the
use of the sulphate would be clearly indicated. It is, however, of primary
importance that the quinine administered should be absorbed and as, during
fever, both digestion and absorption are usually much impaired, it is necessary
either that quinine should he administered in solution, or that the salt emploved
should be easily soluble. Both Manson and Rogers prescribe the sulphate in
solution. Distribution, however, in this form is not feasible and we are forced,
if we wishto obtain the best results, to make use of the bi-sulphate or of the
hydrozhloride.

It is now necessary to examine which of these two salts possesses the
greater advantages. ‘The cost in each case may be taken to be the same but
the solubility of the bi-sulphate is considerably greater than that of the hydro-
chloride. On the other hand, owing to its smaller alkaioidal content, the dose
of the bi-sulphate is considerably greater than that of the hydrechloride. In
view, moreover, of McCay's observations as to the effect of sulphates in lower-
ing, and of chlorides in raising, the hamosozic value of the blood serum, it would
seem that the hydrochloride is to be preferred, specially in regions in which

sl
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black-water fever occurs. For these reasons we propose in Eastern Bengal and
Assam 10 make use of the hydrochloride for the treatment of adults in our revised
scheme of quinine disiribution,

It remains to determine the amount of the hydrochloride to he issued as a
treatment. The actual equivalent of the 100 grains of the sulphate, previously
mentioned as a minimum effective treatment, 15 go grains of the hydrochloride, the
dose of the latter being 4'5 grains compared with 5 grains of the former. Owing
however, not only to the much greater solubility of the hydrochloride but also to
its higher alkaloidal content and to its easier digestibility, a four grain dose may
reasonably be taken as the unit and it is proposed that the amount issued for a
treatment should be 8o grains.

As to the form in which the hydrochloride should be issued, there is no
doubt that tablets are preferable to powders. The exceedingly bitter taste of the
drug would certainly interfere with its popularity if powders only were available,
and this fact has already been recognised in the issue of small tablets of the
sulphate in the two Bengals. Sugar coating would, of course, mask efeetively
the bitter taste of the drug, but it would add appreciably to the cost and is
moreover not recommended by the manufacturers on account of the liability of
sugar coated tablets to deterioration. Another disadvantage is that such tablets
are liable to escape digestion. The treatment, therefore, suggested consists, as
1 have said, of 8o grains of the hydrochloride made up into 20 uncoatea tablets
of 4 grains each. These would be admimstered in seven days, four tablets being
given daily for the first three days, and two tablets daily for the remaining four
days. Samples of these treatments, put up in glass containers, have been
prepared by a firm of manufacturing chemists and are submitted for the inspec-
tion of the Conference. The glass tube is corked and the cork covered with
paraffin in order that the tablets may be sufficiently protected ; a label on the
tube sets out the price of the treatment and the {ube would be enclosed in a

per containing a simple set of instructions for self-treatment in the vernacular.
en of these treatments would be packed in a parcel and a parcel would be the
minimum quantity sold to a retailer,

It is next necessary to examine the price at which such treatments could be
sold by Government to the retailer and by the retailer to the consumer and the
loss which Government would be called upon to bear. [n making this examination
it will be convenient to take a parcel of 10 doses as our unit, and | may mention
that it is proposed that the manufacturers or their agents should undertake distri-
button to Civil Surgeons at a fixed rate of 2] per cent on invoice charges.

The scale of prices and of profit and loss which has been provisionally work-
ed out by the Government of Eastérn Bengal and Assam is as lollows—

Bs. a. p,
Actual cost to Gevernment including distribution charges to
Civil Surgeons per parcel of 1o treatments we 2 6 0
Frice at which a parcel would be sold to the retailer e D ID G
Price at which a parcel would be sold to the consumer at 3}
annas per treatment win sae = 2 3 .0
Retailer’s profit per parcel M we © § O
Loss to Government per parcel 4 A R T 1

The retailer's profit, after taking into account money order commission,
works out to about 33 per cent. This may appear high, but it is not, | submit,
excessive. Relying as we do on the services of an unpaid agency, it is essential
to offer a profit sulficiently high to ensure that sales are pushed automatically,
and it seems doubtful whether any scheme of distribution which does not sausfy
this condition is likely to suceeed. The consumer's price (3} annas per treatment)
15 not, for the class of people in Eastern Bengal and Assam which we hope to
reach, excessive. Perhaps the most important figure in the table is that repre-
senting the loss to Government. This excludes charges incidental to distribu-
tion from district depots, but taking the loss at 12 annas per parcel, it would
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be possible for an annual expenditure of one lakh to distribute 1,33,333 treat-
ments.

The next important feature of the scheme is the distribution of quinine in a
form suitable for children, and vo scheme for combating malaria can be consider-
ed complete which does not provide for this. [t would be out of the question on
account of their nauseating taste to make use of most of the salts of quinine, and
it is necessary that the drug should be given in a form which will not only not be
objectionable, but which may be sufficiently attractive to induce children to ask
for it. This would be possible if a comparatively tasteless salt of quinine were
mixed with some sweetmeat as has been done in ltaly where, I believe, choco-
late confections of tannate of quinine have proved highly popular. It is, however
doubtful, having regard not enly to the deterioration due to the climate, but also
to possible religious objections, whether this example could be followed in this
GDI.ITIII'}'..

In spite of its many disadvantages, its insolubility, its low and variable
alkaloidal content (with its consequent higher dose) and its indigestibility, the
tannate appears to be the only tasteless salt of quinine which could be made use
of in any widespread scheme or distribution. Eugquinine and aristochinine would
probably be equally effective, but their cost is prohibitive. For an adult an
effective dose of tannate is about 18 grains, compared with the 5 grain dose of
the sulphate. For a child of from 7 to 12 years of age the dose would therefore
be about g grains and the average ‘dose for young children may be taken at 5
grains. As children find it difficult to swallow tablets it would be necessary to
1ssue the tannate in powder form, and if the powder be mixed with sugar children
would find it attractive. *

The treatment for a child, it is suggested, should consist of 20 powders, each
of five grains, of the tannate, These, separately packed, would be enclosed in a
waterproof envelope and ten of these treatments packed in lead foil would cone
stitute a parcel. I now give a scale of prices and of profit and loss similar to
that already given for the treatments for adults. The figures are worked out on
the basis of a wholesale quotation of 7 annas per cunce :— -

Es. a. p.
Actual cost to Gavernment per parcel of ten treagments includ-
ing distribution charges to Civil Surgeons ... ! [ |
Price at which a parcel would be sold to the retailer P L B
Price at which a parcel would be sold to the consumer at one
anna per treatment e we 010 O
Retailer's Fmﬁt per 'parﬂ:] S o ST - N A
Loss to Government per parcel wu . U0 0

We propose to give to the retailer a somewhat higher rate of profit than that
obtained from the sale of treatments for adults.  Our object in doing this is that
this important part of the scheme may have every chance of success from the
outset. At the same time the margin of profit should nct be too great, as other-
wise the danger would exist of retailers pushing the sale of tannate at the expense
of hydrochloride treatments, and as the former only contain about one-quarter
of the quinine necessary for the treatment of an adult, this result would not only
cause unnecessary loss to Government but would prejudice the suctess of the
whole scheme.

The next point to which 1 would refer is the stimulation of sales by extensive
advertising, and the scheme which is being worked out for Eastern Bengal and
Assam includes the somewhat novel proposal that there should be attached to
the office of the Sanitary Commissioner a Publication Department which would
by continuously and extensively advertising in the vernacular newspapers and by
picture posters bring home to the people the advantages of continuous treatment.
If we are to oust quack medicines and fever mixtures we must fight them on
their own ground and appeal to the masses in the manner best calculated to im-
press them.
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Side by side with the sale of quinine under the system I have outlined, it is
proposed to undertake in malarious localities—and especially in localities where
the people are too poor to afford the cost of a treatment—the free distribution of
quinine by specially appointed hospital assistants or other reliable agents.

These, then, are the four main features of the scheme which I submit for the
consideration of the Conference. The sale of single doses would be discontinued
entirely, and in its place would be substituted the sale of treatments—treatments
of hydrochloride being issued for adults and of tannate for children, Government
would push its sales by advertisements and in specially selected localities free
distribution would be undertaken.

I have not dealt with the important subject of the retailing agency, as this, |
understand, will be separately discussed by the Conference. Although in East-
ern Bengal and Assam we find that postmasters are our most successful salesmen,
we cast as wide a net as possible and employ school masters, members of village
panchayats, chaukidars and shopkeepers.

The following paper was then read :—
Experimental Demonstration Camps
BY
Major S. P. James, . M. 5.

It is now universally recognised that the problem of the mitigation of malaria
il India is chiefly the problem of its mitigation in small villages, and it is there-
fore exceedingly satisfactory that the correct method of attacking the disease in
those areas is no longer a subject of controversy. Differences of opinion in |
regard to the steps that should be taken in cities, towns, and even cantonments,
are stll justifiable, but all who have made a special study of malaria have
arrived at the conclusion that the mitigation of the disease among the popula-
tion of villages is to be accomplished by quinine alone. This decision has
not heen arrived at hastily or without due trial of other methods, but if these
trials and probings after truth have caused delay they have enabled the verdict to
be founded upon a firm basis of observation and experience. And indeed now
we are aware that an advocate of anti-mesquito measures so ardent as Major
Ross, has admitted that quinine measures are the correct ones to adopt in Indian
villages, we may rest assured that the last word on the subject has been said and
may betake ourselves immediately to devising schemes for popularizing the use of
the drug in those areas. Such a task commends itself not only on account of
the good results to be expected from a more extensive use of the drug, but
because it is in continuation of the policy of bringing quinine within reach of the
poorest inhabitants which was commenced by the Government of India more
than half a century ago. [Itis well known that the means then adopted with the
object of cheapening the drug revolutionized the quinine industry of the world,
and that, by the introduction about 35 years later of the system of selling pice
packets of quinine at post offices, India became the first country to attempt a
serious combat against malaria among native races, That as regards the great
bulk of the inhabitants of this country the attack upon the disease must be
attempted according to a plan of that kind, the people who are affected bearing,
by the purchase of the drug at a cheap rate, a great part of the expense, will
be apparent to anyore who considers the enormous cost of any scheme which
postulates a free distribution of quinine. Our primary object therefore is to
devise a scheme for increasing enormously the demand for pice packets of the
drug, and | propose in this note to treat very briefly of a plan that [ think merits
trial with this object. The plan that I recommend is the establishment in
selected areas of every province of what may be called experimental demon-
stration camps—experimental because they would form a means of testing the
value of quinine for the mitigation and prevention of malaria among the general
population, and demonstration because their primary object would be to demon-
strate to the people the benefits of the drug and the correct way in which to use
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it. It is certain that at present, even if the villagers of India generally are aware
of the existence of a drug like quinine, not a fractional proportion of them know
where this medicine is to be obtained, or how to use it, or what great benefits its
use would confer upon them, and it seems to me that in the first place it is our
duty to teach the people these things.

The following are some headings that may serve to indicate the principles
on which the camps should be initiated :—

1. 1f possible a camp should be established in each district of a province.
It should be situated in the most malarious part of the district and its operations
should be confined to a population not exceeding 2,000 people.

2, The staff for each camp should consist of one selected Hospital Assistant
and one Compounder.

3 One medical officer should be appointed for the supervision of all the
camps in a province ; he will tour from camp to camp, staying a few days at each.

4. On arrival at the selected area the staff of the camp will establish them-
selvesin a house or tent in the centre village of the area, and their first duty will
be to make it known to the people that they have been appointed by Government
to treat anyone who may be suffering from fever. Fortwo or three weeks they
will confine themselves entirely to the task of endeavouring to cure as quickly
as possible those who voluntarily seek their aid. By this means the purpose of
their visit will become known and the confidence of the people will be gained.

5. Afterwards they will work ona more systematic plan and in the first
place will secure by a house-to-house visitation : (1) a census of the people by
ages and sex ; (2} a list by names, ages and sex of everyone who is suffering from
fever or enlargement of the spleen.

6. The task of curing all these people will now be begun in earnest. - The
work should be shared by the two officers, but I think that as a rule the Com-
pounder should remain at the camp in order to treat all who can attend there and
the Hospital Assistant should spend the day n visiting and treating all who
cannot or will not leave their houses.

7. The essential feature of the campaion will be the trealment of all
{m‘:’m:s with the quinine put up in the pice packels that ave sold al post offices.
Vhenever anyone requires a dose of quinine the Hospital Assistant or Compoun-
der will show him the pice packet, will open it in his presence, and while the
dose is being taken will explain to him the way in which it is to be used for both
treatment and prevention and where and at what price it can be obtained when the
camp has ceased toexist. This little lecture should be prepared beforehand and
should not vary in any detail ; by its constant repetition the people will learn how
to use the drug for themselves and by the time the camp has ceased to exist it
will be possible to say that, at any rate among the 2,000 persons in the area of
operations, there is no one who does not know where to obtain quinine and how to
employ it. The Hospital Assistant will also demonstrate to the people cases of
enlargement of the spleen and from time to time will show them how remarkably
the organ decreases in size as a result of the treatment. From my experience
in Mian Mir | know that this is an easy and sure method of getting the peaple
to understand the benefits to be derived from quinine.

8. This brings us to the important subject of the dosage that is to be
adopted for treatment and prevention. In the first placeit is essential that ina
camp of this nature all patients must be treated in exactly the same way so that
no confusion on the matter will exist in the minds of the people. It is not possi-
ble here to discuss the various methods of treatment that might be adopted and
I will only say that in the present state of knowledge, and having regard to all
the circumstances of the problem, it seems to me essential that for the treatment
of patients we should adopt the principle of giving small doses of the drug at
frequent intervals. With this object | recommend that each packet should con-
tain four grains of quinine and that five of these packets will be the amount of
medicine required for 24 hours, the doses being given at sumrise, morning,
midday, afternoon and sunset. When the Hospital Assistant sees a patient he
will administer one dose to him, will deliver the little lecture already mentioned,
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and will then hand over to him a sufficient number of packets to last until the
next day, or the next day but one, according as the pressure of work enables
patients to be seen every day or every other day.

9. It is for consideration whether packets of tannate of quinine should be
used for the treatment of children. If this were dope the doses should be en-
closed in an envelope of a colour different from that of the packets used for
adults. The introduction of an arrangement of this kind would simplify the in-
structions greatly. .

10, The Hospital Assistant will not confine himself to the treatment of
cases, but will do his best to push the use of the drug for prophylactic purposes.
To take one packet of four grains of quinine every night is the best way to
employ the drug for this object and [ see no reason why, with tact and perszver-
ance, a number of the healthy inhabitants of the area should not be induced to
adopt the measure in order to convince themselves and their neighbeurs of the
efficacy of the drug for this purpose.

11. A feature of the campaign will be the constant endeavour to interest
the inhabitants in the scheme by frequent demonstration of its benefits, and to
this end [ thiak it should be the duty of the inspecting medical officer to address
the people at each of his visits. [ cannot enter into detail regarding these
addresses here, but it will be obvious that at the first address he should explain the
present state of the area, should give some idea of the number of people who are
suffering from fever or enlargement of the spleen, should describe the measures
that it is proposed to employ to show the people how they can help themselves
to stamp out the evil, and should explain to them that, though the treatment will
be entirely free while the camp is in their area, they will have to purchase the
drug when the camp has ceased to exist : and that at the last address before the
closure of the camp he will review the results that have been achieved, will
explain how they have been brought about, and will make it plain that if the
people continue to use the drug in the way that has been demonstrated to
them they need have no fear of malaria. He will explain to them yet once again
that a large supply of the drug has beenleft either at the post office orat the

incipal shop, as the case may be, and thal its price is two doses for one pice.
n front of this post office or shop should be erected an advertisement board
stating that * Government quinine 1s sold here.”

12. | consider that from six weeks to two months should be the length of
stay of each camp in the selected area and that at the end of this time the camp
should be moved to the group of villages adjacent to the area already dealt with.
By this arrangement the influence of the camp will not be suddenly and entirely
lost. Assuming that a camp remains two months in each area of 2,000 people,
12,000 people would be educated per annum and assuming that a province con-
tains jo districts, each with its own camp, the number of people educated yearl
would amount to j60,000. If a camp were started in each district of Britis
India about three million people per annum would learn thoroughly the benefits
to be derived from quinine, where to obtain it, and how to use i,

13. Inconsidering the cost of this scheme it has to be remembered that
the outlay is nat a recurring one for each area dealt with ; once the people of an
area have recewed their two months teaching the only expense is the small
loss that might result from the sale of quinine at less than cost price. [t has
to be remembered also that the charge is really for the purpose of teaching the
people how they can save themselves from misery and death, and that from any
point of view it is more important to instruct them upon such a subject than it is
to instruct them in the arts of reading and wnting. If we assume that the
consumption of quinine in each camp would be 1,000 doses a day, it would be
allowing a considerable margin for incidental expenses to assume that, including
the salaries of the staff and the supervising medical officer, Rs. 330
month would be the cost of each camp. Considering the benefits that might
accrue this is not a great sum.

14. It seems to me that the scheme I have roughly sketched out is
one which should appeal not only to Governments but to private philanthropy.
At the present time when there exists in this country so strong a feeling that to
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mitigate malaria something must be done, it is at least of importance for the
charitable to know that Rs. 1,000 expended in the way I have described,
might be the means not only of saving a considerable number of lives but of
alleviating directly and indirectly an mecalculable amount of suffering and misery.

15. Finally I put forward the scheme as an attempt to solve the problem
of free distribution of quinine. 1 think the futility of distributing guinine to
village headmen for indiscriminate use among the people must be patent to all,
and that it would be a good principle to distribute né quinine free in this coun
except through an agency somewhat similar to that which [ have described. [f
this principle were adopted the authorities would obtain an adequate return for
the expenditure incurred, the return being the knowledge that the distribution
was being beneficial and that by its means the people were being thorough-
ly educated in the manner of saving themselves from death. In the attempt to
mitigate malaria in India, Governments and other authorities have an obvious
duty to perform, but the duty is not limitless, and personally I think a consider-
able part of it will have: been done when, after teaching the people how to use
quinine in a proper mauner, the drug has been everywhere made available tc
them at the cheapest possible rate.

The following discussion ensued :—

The President said : 1t happened in 1892 that | started in Bengal a system
of selling quinine in pice packets at Post Offices. | had the greatest opposition
to meet ; people said absurd things, one of which was that Post Masters would
take the trouble of opening several thousand packets—not easy packets to open
by the way—and that they would extract the quinine, would sell it and would
substitute something else. [ do not believe this has ever happened. The prin-
ciple, as Major Wilkinson has explained, was that for the smallest coin in use
quinine should be available at places which people frequent. The results were
shortly revealed. [ think three years alier the system was started by Govern-
ment it was found that the demand in each distrniet appeared to bear a definite
relation to the amount of malaria; that is to say, that, in the most malarious
districts, the demand per thousand of the population, or whatever the system of
calculation was, corresponded with the malarious character of the districts.
Jessore ranked very high, also Rajshahi, exacily the places at which you would
expect that the drug would be most necessary. The people were advised by
printed instructions on the packets how to use this treatment, The plan has now
been in force for a great many years and has worked well ; the Post Cffice is a
place which a great many people frequent and in many villages it really i¥a
sort of club; the people go in and talk about their affairs; itis a very popular
place. Are we now going to displace this system, or is it possible that the
system can be modified in some respects so as to fit in with more modern ideas
as to the proper mode of using and distributing quinine ?

My, Ferard said that there was a Conference last year in the United Pro-
vinces about the best method of distributing quinine ; the subject of travelling
dispensaries was considered and it was not accepted as it was found to be very
expensive. In ordinary times in the United Provinces pice packets are sold;
they are distributed by village accountants, vaccinators, sub-treasury officers of
Tahsils, sometimes the agents of zamindars, suberdinate officials of the Canal
Department, school masters, and in fact the most trustworthy officials of wvarious
Government departments. In addition, officers on tour and supervisors of
accountants are given pice packets to sell. A commission of 1 per cent is allowed.
He might safely say that in the United Provinces there is not a village of which
the adult members do not know where they can get quinine. Every village has
an accountant and a Post Office. The amount of quinine taken was considerable
and was increasing. All this was done in ordinary times. The question arose
as to what was to be done in periods of epidemic. The Lieutenant-Governor
has decided that a supply of quinine should be given to officers on tour, that
is the Assistant Collector, Assistant Tahsildars and Supervisors of village
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accountants who should each have a circle of about 100 villages ; their tours coincid-
ed with the beginning of the malaria season. The distribution was free. In addition
the most important method of distribution was the non-official agency which
consisted of village headmen. In the fever epidemic of 1908 in some parts of
the Province a considerable amount of quinine was distributzd in this manner,
by zemindars personally and by their agents. The consumption of quinine does
not vary with the degree of malaria in a district ; it depends on the education of
the people. As a matter of fact the amount was increasing. Experiments were
being tried of giving quinine gratis to school children in certain districts. In
ordinary non-epidemic times every possible agency of Government was utilised
to sell these packets. In epidemic times non-official agency was also very
largely employed. He did not think demonstration camps were really required
i the United Provinces, though they might be elsewhere.

Mr. King described a scheme which had been adopted in the Gurdaspur
district of the Punjab in 1908. A quinine distribution association was formed
which was taken up keenly by the educated classes, who worked hard to make
it a success. The organisation was somewhat similar to that of the Blue Ribbon
Army the rules being that each member bound himself to take quinine once a
week and to induce as many other people as possible to become members of the
association. Each member had to pay a subscription of six annas a menth to
cover the cost of the quinine but in addition there were non-paying members from
among the poorer classes. As a rule, however, it was considered a point of
honour to be a paying member. The lambardars enrolled members and collect-
ed the subscriptions which were transmitted to the central office at Gurdaspur.
Some of the larger land-holders and zamindars had actually proposed that it
should be a condition of tenancy for all tenants to become members of the associ-
ation. Commissioner Booth Tucker of the Salvation Army had taken up the
scheme keenly and his efforts had led to a large increase in membership and to
the enrolment of people who could not be reached by other agencies. The total
cost of the quinine distributed to members of the association since June 1908
was over Rs. 15,000 and at the end of the year the books showed a profit of seven
rupees. He considered that as an experiment the scheme had been entirely
successful.

Mr. Sunder Lal said that the United Provinces was divided up into
circles, and in an epidemic each ecircle wa: placed in charge of a member
of the district Board. A list of the headmen of villages who were prepared to
distribute quinine was then made. Superintendents of the different circles
were collected, and instructions given to them by the medical authorities, also
printed instructions. This scheme was put in hand long before an outbreak, and
on an epidemic occurring work could be started at once. The quinine was
to be distributed in § geain pills.

Mr. Lawrence said: In regard to the sale of quinine there are three points
I wish to bring to the notice of the Conference. You are no doubt aware that
our proceedings here are viewed with the gravest suspicion by certain sections
of the Indian public. It has been suggested that this Conference is a gigantic
fraud convened 1o cover a financial swindle. It is pointed out that whereas the
market price of quinine is Rs. 8 per |b, Government are selling it at Rs. 14,
Now where does the balance go tu? One theory is that since the Indian Gov-
ernment is known to be bankrupt, our President has conceived this device for
replenishing the exchequer. A more popular theory is that a Simla Ring has
cornered the world's supplies of quinine and proposes to make millions out of
the dire necessity of the ryof. | am sorry to see that this latter theory will
teceive support from an innocent expression used in a recent letter by Major
Ross to the Times. Major Ross has predicted that this Conference will zo solid
for quinine, firstly because the medical mind is incapable of appreciating the
value of anything except medicing, and secondly * for other reasons” Now to
the Native editor pondering the problems of the Empire, there is a world of
meaning behind these few words of dark mystery. Tt is clear to him that Major
Ross is on the track of a secret conspiracy, To disarm these apprehensions I
submit that arrangements should be made to sell Government quinine to Local
Bodies at the current market price.
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Str A. Stwart:~=The price of quinine is fixed for the year at the average
price of Howard's quinine for the previous year. s

Colone Lukis:—~The price of quinine is not now as high as Rs. 14.
The President :—-Where does Mr. Lawrence obtain this figure from ?

Mr. Laterence :—It is given in the native press; and you will find it aleo in
the repoit presented to the Conference yesterday under the orders of the Inspec-
tor General of Hospitals, Punjab. Within the last month 1 have myself bought
quinine pills for the Local Board of Sukkur from the Government Medical Stores
at Bombay at about this price.

Colonel Lukis.—The price of pills is higher than the price of quinine, but
a mistake has been made in the price quoted,

Mr. Lawrence.—My second point is that an estimate should be made of the
available supplies of quinine, and arrangements made for the effective organisation
of the distributing agency. Last year when the Punjab Government distributed
some 6,000 lbs, it is well known that difficulties were experienced in meeti
this demand. Last October when | required the small amount of three puun'ﬁ
from the local deplt at the Hyderabad jail in Sind, it took nearly a month to
supply me. There is a danger that when we have set up an elaborate machinery
for distribution, work may bz brought to a standstill for want of quinine.

The President.—There was plenty of quinine at the factory.

Mr. Lawrence.—There may have been. My third point is that the mathad
of organisation of the retail distribution of quinine should be left entirely to the
local Government. In the paper with which the Sanitary Commissioner opened
these procesdings a special Malarial Committee was proposed, and it was sug-
gﬂsmr that this Committee should contral the distribution. This form of
centralisation would certainly not be effective.

Colone! Leslie. —The Committes is stated to be under the local Gowern-
mént.

Mr. Lawrence.—The proposal is that the Committes should report to the
Sanitary Commissioner with the Government of India.

Colonel Lesiie—~The object of the proposal is misunderstoad.

Mr. Lawrence.—] am glad to receive this assurance. As it stood, the
E‘nposa'l appeared to be a grave departure from the recommendations of the
ecentralisation Commission of pious memory.

Major Rogers.—In the Government of India Resolution of 1gn3 the figures
showed that the distribation of pice packets from 1852 to 1900 in Bengal was
ten times as much as in any other province. 1 desire to refer to two experiments,
one in regard to the use of quinine as a prophylactic, the other in regard to its
use as a cure, which have been recently made in this province. The experi-
ment in the use of quinine as a prophylactic was made in a small rural munici-
pality of about 3,500 inhabitants ; the population had decreased in the course
of 18 years from 4,6vo to 3,500 ; they were practically dymg out of malaria.
In this place an Assistant Surgeon was put on duty before and throughout the
malarial season ; he went from house to house and saw the people take the
quinine tabloids himself. But in July he distributed only 6oo tabloids in 2oo
houses, in the next month 450 tabloids in 4o houses, and in the next the people
in enly 30 houses would take it. It was clear that the people would not take
the drug for prophylactic purposes. This distribution was an absolute failure.

The other experiment was made in some of the most unhealthy thanas.
A system was-established of itinerant Hospital Assistants with-a small dispensary.
There were 17 Hospital Assistants in the first year and iglast year. T
experiment was limited to small areas, one or two Hospital Assistants to each
thawna, so that they could go round to the villages at frequent intervals. This
plan has been highly popular and the people have ‘asked lor it to be extended.
t has certainly educated the people as to the value of quinine. The Hospital
Assistants have succeeded in getting the people to take the quinine as a curative
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but not as a prophylactic. Mr. Ferard’s remark that in the United Provinces
there is not a village without a post office and not a wvillags in which the adults
do not know where to get quinine cannot be applied to Bengal. My enquiries
in Dinajpore showed that in a tract of 150 miles there were only 43 post offices.
In large areas the people were cut away from the Post Offices which distributed
the quinine, and 1 said that it was necessary to have a much wider distribution.
I suggested village school masters because I found that three-fourths of the
deaths occurred amongst childern. An arrangement was then made for the
formation of centres all over the province and it was settled that no village
should be more than 5 miles from a centre. The results however had not proved
suceessful in extending the sale of quinine. [ suggested the payment of a fair
profit, but my suggestion was not accepted and the system had failed for that
reason. Mr. Oldham had lately reviewed the position in Bengal and concluded
his remarks by saying. ‘° 'What strikes one most is the spasmodic and discon-
nected character of the measures taken and the want of system by which
sustained .and continuous efforts towards popularising the scheme would be
assumed.” Under the present system the pice packet contains 10 grains in
Bengal. This means a loss to Government. Sir E. Baker has faced that and
given a grant to cover it. We have adopted a system somewhat similar to that
recommended by Major Wilkinson, 8 doses being sold in one packet for 2
annas, and in each packet there is a printed form describing how the quinine
should be taken. As regards Major Wilkinson's suggestion, [ think the pice

cket and the treatment system should be allowed to run side by side. [ think
it would be a fatal mistake to do away with the pice packet system in Bengal at
present, as the pice packet is well established and popular there.

My, Nathan desired to say a few words in support of the change of system
recommended in the paper read by Major Wilkinson. The President had said
that the problem for consideration was whether the pice packet system was to
be abandoned or remodelled in any way. In hi= opinion the pice packet system
had been a great failure both from the point of view of sales and of effect and in
Eastern Benga! and Assam it was now desired to remodel it, as had been ex-
Elainﬂd by Major Wilkinson, and to introduce a system which he thought would

ecome more popular, He thought there was no doubt of the failure from both
pointsof view; in Eastern Bengal and Assam more quinine was sold than in
any other Province and still ‘the local Government were so impressed with the
uselessness of the present system that they desired to modify it. Looked at
numerically, he took the instance of the United Provinces, and in spite of the
admirable organization and the numerous agencies which had been described by
Mr. Ferard the actual sale in igo7 as compared with the popuiation, was
infinitesimal, 722,000 do:es, a negligible quantity. To show how small the
figure was he instanced the case of Backergunge in Eastern Bengal and Assam
where in 1908 in a single district 2 million doses were sold, nearly three times that
of the sale in the wi:a]% of ‘the United Provinces during 1go7. Other provinces
showed similar poor results. Tt was said that they were destroying a great
agency that at present existed, but considering its want of success, he did net
think it was a great agency.

Next:as regards the question of utility, he again instanced Backergunge
where an experiment had been made on a larger scale than anywhere else;
two million doses were sold in 1908, which was twice the amount in the
whole of Burma. Then as to results, Captain Scott, Civil Surgeon of Backergunge,
informed him that no one in the distriet took quinine in sufficient quantities to do
the shghtest good ; the whole of the expenditure incurred on this system there
‘was held to be a waste. That being so, it was surely time to modify the system.
Captain Scott was not alone in his opinion. 'Dr. Bentley held the same view and his
experience was very great.  All the authorities in Eastern Bengal and Assam who
had dealt with the matter held this view. Major Rogers had made the suggestion
that the two systems might go side by side. If the two quantities were sold side
by side, the one costing a pice and the other three annas, the probability is that

cheaper one would be bought to the exclusion of the dearer. Then as regards
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the manner of distribution, in Eastern Bengal and Assam the Post Offices are
largely used, and other agencies similar to those mentioned by the Commis-
sioner of Allahabad, should be eacouraged —above all, masters of primary schools.
If they could get children to take the quinine a great deal would have been done
to modify the effects of malaria. In n:lll:iitiun to the official agencies, he hoped
as time went on, they would employ private vendors more largely. The profit at
present amounted to 6 annas on 1oz packets. The Civil Surgeon of Backergunge
said that in that district about hall the sales were through the Post Office and
half through private vendors; that was to say that by the system of private
vendors there was a larger amount sold than by the whole of the organization
employed in the United Provinces. This was a point that needed special atten-
tion. The private vendors got their supply from the Civil Surgeon. The Jail
supplied the Civil Surgeon. .

Mr. Chaudhei said : While strongly endorsing all well-planned metheds to
popularise quinine the education of the people on the subject should not be lost
sight of, In my humble osinion, it is one of the chief ways—if not the most impor-
tant—of bringing home to the people at large the benefits of such a well-known
prophylactic against malaria as quinine is, Whatever measures might be adopted
about the form, preparation, sale or free distribution of quinine, the best and never
failing method will be to educate the people. It is admitted that there are quacks
who, in praising their own specifics for fevers, speak adversely of quinine, while
there are people who have strong prejudices against quinine, [ know from experi-
ence in my part of the country, the cultivators and ordinary labourers when advised
to take this drug, say that quinine and such like medicines are never meant for
them and they go in preference to gfhas or village quacks. Hence it is absolutely
necessary to educate the young and the old on this subject by means of lessons
introduced in the school books and by leaflets, health series, and popular lectures,
The school going population of the primary standard who are to be the future
citizens of the Empire and who are likely to influence their parents and relatives
as to the uses of quinine should have booklets introduced containing lessons in
all the vernaculars on the uses of quinine, including suitable lessons on village
sanitation and simple rules of hygiene. 1 understand from the Sanitary Report
of 1908, the Eastern Bengal and Assam Government has undertaken to introduce
lessons on quinine. The preparation and publication of heaith serdes in the
vernaculars written in easy style comprising lessons not only on quinine but on
sanitation and hygiene should be the next step aimed at. The health series
should in ils initial stage be offered at a reduced rate and in some places free
distribution should be indulged in. To reach the masses in the remote villages
leaflets written in clear and easy language should be printed in all the vernaculars
which should be meant not only to accompany the sale of the best quinine
treatmen: adopted but should be distributed broad-cast in large numbers by
intelligent distributing agencies. In all these methods, the co-operation of the
people is necessary. The services of the leaders among the people in the
various centres of the provinces sheuld be secured to co-operate with the
special staff or committee under the supervision of the Sanitary Commissioner
to deliver lectures in localities affected with malaria and where literature on

uinine treatment may be exhibited for sale and thus gradually extend the opera-
tion to places less affected. Popular lectures by Hindu and Mahomedan leaders
under the auspices of the Sanitary Commissioner will go a great way to
strengthen the operations to introduce and popularise the use of quinine.

Cav. Filippo De Filipp: in reply to a request by the President that he would
describe the system of distribution in Italy said that he had not made a study
of the subject, but he believed that the Red Cross Society under the Geneva
Convention go out to the Campagna and pitch a camp in a malarial district,
and stay there the whole of the season, the next year they go to another district
and so on ; the Society was not numercus enough to conduct’ operations on
a very large scale.

Major Witkinson said that he had spokento an Italian doctor from
Calabria who said that the prophylactic operations conducted by the Italian
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Government had been exceedingly disappointing. They could not get people to
take quinine in the belief that they would thereby protect themselves.

Mr. Ferard said with reference to the remarks of Mr. Nathan that the full
organization sketched for the United Provinces was only decided on the znd of
June 1gog. The heads of the organization were post masters, vaccinators,
village accountants, supervisors or #amungos, stamp vendors, sub-treasury
agents, landlords, agents and canal officials.

Mr. Cholmeley said that Burma had got a reputation for fever which was
undeserved. The Province was divided into the wet and dry zones. The fever
death rate in lower Burma was 10 per mille and in Upper Burma it was very
seldom above 8. He understood the death rate for India was 19, so that the
reputation Burma had got was unfounded. Since the annexation conditions had
improved ; this was due to the gradual clearing of the jungle since 1885 and to
the construction of drains, &c. He mentioned some districts which were formerly
malarious and in which conditions were now different. The sale of quinine was
very small, in 1go8 the total amount was 478 lbs. That did not go far in a
population of 10 million; the larger part was sold in Lower Burma. He read
the rules as regards sales. The distribution was through vaccinators and head-
men of certain selected villages, felsildars when on tour, and post masters.
The only change that had been suggested was that powders - would be replaced
by ﬁpiils of 74 grains, He read a Resolution on the subject of the vendor's
profits. No doubt the sale should be extended; the headmen should be induced
to push the sale by giving them a larger profit than at present. The sale might
also go on in drug shops.

In reply to a question by the President as to whether the priests might be
induced to takeit up, seeing what they had done for education, he was doubtful
if it could be done. ity

Captain Baket explained that sich a system would not be feasible as
priests were not allowed to handle maoney.

Mr. Choimeley went on to say that they had no malaria epidemics in
Burma. Since such distribution as had been made, he had noticed no difference
in the death rate. He agreed with the President that malaria was not so bad
in Burma as to need any particular measures.

Mr. Maude asked if it was an established fact that 10 doses were necess-
ary for the cure of malaria. He had cured his servants and others on many
occasions with less than 10 doses. If the necessity of 10 doses in all cases was
not established then Major Wilkinson's proposal to issue only treatment quan-
tities seemed to fall to the ground. It would bea great mistake to give up the
issue of pice packets the sale of which had been steadily increasing and sub-
stitute for it another method. One could not escape the conclusion that if the
pice packet method were abandoned, there would be an enormous fall in the sale
of quinine throughout Bengal. Since the Government resolution which Major
Rogers quoted had issued, there had beena steady increase in the sale of pice
packets and there was strong evidence that the increase was due to the pur-
chase not by ordinary people, but by quacks, saids and hakims.

Colovel King said that he agreed with Mr. Cholmeley in his statement that
there was no fever in epidemic form in Burma as in the Punjab. Such malaria
as they had was localised and therefore did not swell the general statistics of the
province. [t had declined in respect of disciplined bodies such as troops,
military police and prisoners, as the result of judicious use of quinine prophylac-
tically, combined with local improvements of drainage, and the use of mosquito
nets among about 13,000 or 15,000 people. Particulars on this subject would be
‘ found at pages 5 to 7 of his report. From Major James's paper it would appear
that he would lead us to believe that Major Ross would apply the use of quinine
to villages indiscriminately, that is tosay, if a place be malarious, and it be a
village, practically no other measure would be adopted. He did not think that
was Major Ross’s intention. This matter was of very great importance and he
would like to quote Major Ross's own words as given in his recent letter to the
Times. They were as follows: “1 do not decry quinine prophylaxis; there
is no real rivalry between itand mosquito reduction, and each ought to be used
in its proper place—as I have described at length in various publications. Our
great object 1s to combat the disease by every means in our power; but it will
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be a disaster for India if those who advoeate a sole and universal quinine prophy-
laxis succeed in suppressing other and somnetimes more appropriate measures.
We can only hope, therefore, that full opportunities will be found at the confer-
ence for the expression of wider views. There appears not to be a single engi
neer among the members originally nominated. Medical men are apt toﬁ
biassed toward quinine prophylaxis because they naturally understand medicines
better than drainage and public works—and for other reasons.”” He suggested
that the correct interpretation of the words “ for other reasons ™ was not that
implied in the simister bazar rumours which Mr. Lawrence had mentioned but
had reference to the well known fact that provincial Governments had difficul-
ties of a financial nature in meeting sanitary requirements,

Colone! Lukis said that in regard to the measures which were appro-
priate for villages it was difficult to gather Major Ross's opinion from the extract
quoted, and that in circumstances like the present it was unwise to rely upon
correspondence in lay newspapers, He therefore thought it right to quote, from
a reprint of Major Ross's speech at the Bombay Medical Congress, the follow-
ing extract which appeared to express clearly Major Ross's view as to the
correct measures to adopt in Indian villages. * For scattered populations, small
villages, and rural areas we must generally fall back upon quinine, because the
cost of drainage is likely to prove too much in comparison with the benefits
likely to accrue from it."

Major Rogers said that experiments upon the use of quinine as a prophy-
lactic had heen made among the police in selected areas in Bengal. Tﬁey had
been made in the most malarious places and gave evidence of the great value of
the drug for the purpose. '

Colonel Dyson said that in Bombay the system of the distribution and sale
of quinine was as yet in its infancy and there were no figures to offer. There
were differences in the Presidency as regards the malarial areas. In Sind people
were beginning to recognise the value of quinine and there perhaps such an agency
as Major James had suggested would be of value, but there were other places,
for instance the jungle tracts of the Panch Mahals and North Canara, which
were absolutely new ground. Inthe latter place pice packs=ts had been placed
at the disposal of the people and had been found just as they were handed over
to the village authorities, unopened and mouldy. In such parts it was consider-
ed almost hopeless to overcome the apathy of the people, and what was wanted
was some stronger agency for the distribution of quinine. The suggestion was
that travelling dispensaries should be used ; they were tried and were closed this
year as they were considered to have failed. He thought there were sufficient
reasons to explain this faillure, In the first place, no trouble was taken in
the selection of the hospital assistants in charge ol the dispensaries; certan
centres were allotted and were too large ; the experiment was continued for the
period of two years, and it was considered that the cost of the experiment was too

t. He thought, if travelling dispensaries were properly organized and the

ospital assistant properly selected and sent round in the worst time of the year,
if moreover, some special concessions in the way of pay, promotion, or allowances
were given them, and the area restricted, the experiment might succeed. He
would suggzest that the area should be such that the hospital assistant would be
able to visit each village at least once in a week or ten days, so that he could
reappear at each spot about four times in 2 month. It had to be remembered
that in thess tracts even Western medicines were unknown, leave alone quinine.
It was exceedingly necessary to have continuity in such matters; if the
travelling dispensary system was to be tried again, the men selected should
remain there for a period of years so as to get used to the people and to teach
them the use of quinine. The men should be selected carefully. It had also to
be remembered that as regards the distribution, there would be difficulties as there
was no such thing as a village site ; the villages consisted of isolated and scatter-
ed ups of huts ; there were no schools, no post offices and no shops, so that
teacﬁlg in regard to the use of quinine would have to be very thnmugh!g« unders
taken. Further, the distribution would be through the headmen and the sale
would be at a market town. He again emphasized the necessity of continuity if
any benefit was to be derived from the measure. The Bombay Government had
decided to continue a further trial of travelling dispensaries.



93

. My. Weir said that in Madras the distribution of quinine was left to the
agency of the post office. The sale was not large. In Madras there was no
malaria in epidemic form, and so it was not necessary to take the same measures
as in some provinces. The worst cases of malaria were generally in hills and
forests inhabited by wild jungle tribes and no quinine could get there, no matter
what agency was employed. In some places perhaps some of the agencies men-
tioned could be employed, for instance, school masters, vaccinators, etc. In affect-
ed areas the Government had deputed hospital assistants to distribute quinine.

My, Fox-Strangways said that figures for the Central Provinces were very
small. They issued quinine through the post office, school masters, stamp ven-
dors, and in five districts through pafwaris. The total amount in 1905 was
365,000 7-grain pills. In 1go5 the figure was rather less than one-third of that
given. There were some reasons for this decrease ; one was that the commission
given was 14 annas as against 6 annas in some places ; another reason was that
the people were offered something different to what they were given in a hospital,
and this puzzled them. There should be no difference. The methods for im-
provement which they should employ weuld be to increase the amount of com-
mission, extend the pafwars system, and enlist to their aid other agencies. They
did not nearly enough employ the Police, Forest, and Revenue officers and
other Government servants. He considered that the most promising way of
pushing the knowledge of quinine was not by taking areas specially liable to the
disease, but by trying to induce the whole population to believe n it and to
spread it by means of Government officiais.

My, Mudholkar would not discontinue the system of pice packets. There
were many ple who would find it impossible to spend large sums but who
could aﬁ’nnﬁg buy the pice packets.

~ Mr. Goswami was of opinion that the two methods should proceed side by
side ; they had been found successful in Bengal.

Mr. Choudliri said that if the expensive and cheap methods were displayed
side by side, people would only buy the cheap one.

AMr. Wadlia said that in Bombay they had been distributing quinine gratis,
but very often people made no use of it. [t was frequently found stored up as
received ; in some cases it had actually been sold in the bazaar for what it would
fetch.

Captain Gage in reply to a question by the President said that in Bengal if
they took up the present new extensions, they could grow enough bark to
produce 50,000 lbs. of quinine per annum. On the eastern side of the Teesta
there were 5,000 acres of culturable land, but they were not likely to get encugh
land in Bengal to get the outturn to reach 100,000 lbs.

Mr. Weir said that he believed in the Nilgiris there was a large area suitable
for the growth of cinchona, and if the demand made it worth while planters
would grow cinchona.

Sir Harold Stuarf said that taking 250 grains as the amount of quinine
required for each person as a prophylactic during a malarial season of go days
100,000 Ibs. would be required for 3 million people for prophylactic purposes.
The amount required lor cure was about the same. Major Wilkinson had propo-
sed only 8o grains while the Sub-Committee proposed 240, but Major Wilkinson
had not provided for the after treatment.

Captain Gage said that the production in Madras was mostly from imported
bark, but in Bengal they would in two or three years be able to harvest sufficient
bark for 30,000 Ibs. of juinine. In the South if the planters raised their grade
of bark 5 per cent it would pay, but the culture in the gm:th was rapidly going
down. sl'hem would be no difficulty in manufacturing 100,000 lbs. at the two
factories, given the facilities. [If quinine was required for 30 million people, there
would be difficulties and it would be necessary to go into the open market ; that
would send up the price considerably. The world's total output of quinine was
a million pounds and that figure has been stationary for some years.
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Sir Harold Stuart in reply to a point raised, explained that local Govern-
ments were not allowed to go into the open market for quinine.

Capfain Gage said that it was not possible to get better quinine in India
than that turned out in the Bengal factory. Should it be required, there would

be no difficulty in turning out hydro-chloride, but it would be half as expensive
again,

Str Harold Stuart observed that it had already been explained that the price
of Government quinine was based on the price of quinine in the previous
year. It had to be remembered that the price of quinine was affected by the
existence of the Government factories and the view held by the Government of
India was that it was not asking too much of local Governments that they

should be prepared to pay a somewhat higher price as an insurance against a
rise in the price of quinine.

Mr. Nathan thought that any measures in connection with obtaining quinine
in the open market should be conducted by the Government of India; it would

be most inconvenient for the local Governments to compete against one another
in the local markets.

Captain Gage said that they could turn out a certain amount of hydro-
chloride for experimental purposes; they might turn out 5,000 lbs. The cost

would not be very much, ulphate was made in the first instance and had to be
converted into hydro-chloride. -

Zhe President presumed that hydro-chloride was to some extent Feerﬁ-
mental. It seemed undesirable to start plant in Government factories if there
were any uncertainty in the matter,

Str Hareld Stuart remarked that the Government factories would be fully
occupied in turning out sulphate, and hydro-chloride should therefore be
obtained in the open market.

Captain Gage said that they charged the Jail Department wholesale rates;
the cost price was Rs. 7 per pound. The rate at which it was sold was Rs. 10;
he said that there was a profit of Rs. 3 on the pound, but the profit was wholly
swept away by the pice packets.

The Fresident then read out to the conference the rough drafts of recoms
mendations and resolutions on which he invited suggestions. The discussion
which followed was concerned only with changes in phraseclogy.
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SIXTH DAY.

Monday, October 18, 1900.

PRESENT.

The Honourable Sir Herbert Risley, K.C.LE., C.S.1, I.C.5., President.
Sir Hareld Stuart, K.C.V.0,, C.5.1, L.C.S.

The Delegates. .

The Prestdent read the following paper :—
Popular co-operation in the prevention of Malaria.
BY
Tue HonouraBLE Sik HeErBerT RisLey, K.C.LE, Z.8.I1, L.C.S.

At first sight it seems preposterous that any Conlerence, however well equip-
ped for the purpose, should dream of handling the problem of malaria within
the inside of a week. That is what the outside critic, not necessarily familiar
with the literature of the subject, might naturally be expected to say. Butin
reality the scientific portion of the field has been very thoroughly prepared
for us by the enquiries of Laveran, Manson, Ross, Grassi, Schaudinn,
Koch, and many other labourers in the region of original research, They have
explored and discovered, and it is for us to profit by the lessons which their
discoveries teach. When we come to administrative measures, to the vital
question how knowledge should be translated into action, and applied 50 as to
relieve the immense mass of human suffering that is caused by malaria--here
again we are not without much instructive experience. The problem is not a new
one. Malaria is one of the oldest of Indian diseases. The medical hymns of the
Atbarva Veda, so ancient that they propound a treatment by means of charms
and sympathetic magic, contain an accurate description of the ?'mpmms of the
disease in which the various forms of intermission are distinguished, and the charac-
teristic accompaniment of jaundice, especially during the rainy season, is carefully
noted. Several centuries later the Ayurveda designates malaria as the “king of
diseases "' and prescribes less primitive remedies. Better evidence of antiquity
would be hard to find, Through all these ages men have been endeavouring,
by such means as they could devise, ranging from the magic of the Atharva

eda down to the microscopes and cultures of our own time, to discover the
causes of the disease and the methods of avoidance and cure. And I think
some recognition is due to these forgotten workers. They were hampered by
erroneous theories ; they had none of the scientific technique that is now avail-
able ; nevertheless they did good service in their day, and they arrived by empir-
cal paths at various practical conclusions which we cannot afford to despise.

We have now come to the end of our deliberations. Some interesting and
valuable papers have been read; all aspects of the question have, [ think, been
very thoroughly discussed ; and [ am not without hope that our conclusions
may form a useful basis for further action both as regards scientific research
and administrative measures. We do not pretend to have said the last word
on the subject. Scientific enquiry must continue, and for this we suggest an
organization which will securethat all new ideas shall be fully examined and
discussed by competent authorities. As to executive action, we recommend
that this should directed to the extirpation of mosquitoes, wherever this
is found to be reasonably practicable, and to the promotion of the use
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of quinine. We have endeavoured to indicate the lines that should be
followed in each case. In the course of our discussions we have profited
greatly by the presence of Indian gentlemen representing various provinces,
and 1 desire to take this opportunity of acknowledging their services and
thanking them for the valuaEF;:D advice they have given us. This has led
me to consider how co-operation such as we have received from them can be
secured, in an organised fashion and on a much larger scale, for the measures
that all of us have at heart. I am sure you will agree with me that it is out of
the question that even the comparatively modest and tentative operations that
we recommend should be carried out effectively by any official machinery
that it is possible to contemplate. Evenif we iad, as | hope we may have
some day, a complete sanitary service, or rather a graduated series of san-
itary services—trained sanitarians, trained engineers, trained inspectors, most,
if not all of them, Indians—we should still be unable to touch more than the
fringe of the subject. [In the first place, the cost of an official agency that should
carry sanitation into the small towns and villages of India is huundy to be pro-
hibitive. [ need not dwell upon that difficulty. Secondly, every rupee spent on
establishments means a rupee less for the preventive and curative measures which
are the real essemtials. Thirdly, and this is perhaps the most important point,
any operations that will make an appreciable impression on malaria—drainage,
clearing jungle, removing puddles, filling tanks, administerin? quinine, whatever
they may be—involve a degree of interference with the daily life of the people,
their domestic affairs, their interests, their prejudices, and their supersti-
tions, that no official agency can embark upon without incurring the gravest
risks. The first condition of success is that the people must help us, for only by
helping us can they help themselves. Are they capable of doing this at present ?
I think not; they must be taught; we lock to their natural leaders to teach
them ; and [ am confident that we shall not look in vain. It is almost an-im-
pertinence on my part to submit to the Indian members of this Conferencea
sketch—a wvery rough sketch—of the sort of organisation that perhaps
might deserve their consideration. But what occurs to me is that, when
the new Legislative Councils are constituted, the non-official members might
take in hand the question of malaria. There will be in every province
members representing territorial areas, divisions, sub-provinces, or groups of dis-
tricts. | suggest that in each such area the member should form, and should
himself preside over, a committee including all the leading men,—landhelders,
bankers, merchants, lawyers, professors and schoolmasters, journalists, doctors,
in short every one of influence—-and that they should initiate and carry on a sys-
tematic campaign against malaria. For each district there would be a simi=
lar committee, its president being a prominent municipal commissioner or an active
member of the district board. They in their turn would see to the formation of
committees in sub-divisions, tahsils, taluks, whatever the local unit may be, and
we may hope that in course of time the organisation will be brought down, if not
to the village, at any rate 1o groups of villages. If you ask what should they do,
I would answer what could they not do 2 They would be in the closest touch
with all ranks of the people; they could teach ; they could persuade ; they could
do all the things that an official agency would attemptin vain, They would in-
duce men of means to re-excavate the tanks which the Fiet_-,r of an earlier gene-
ration constructed ; they would remind the absentee of his obligations to his
ancestral village ; they would initiate minor schemes of drainage ; they would
organise private charity for the provision of quinine, and aboveall they would
bring home to the people that there are many simple measures which tend to avert
malaria and that their only chance of escaping the disease is to carry out these
measures for themselves. In such propagandism the public spint of Indian
journalists would find unlimited scope. at is a rough outline of the lines on
which the committees might work. The difficulties in front of them are obvious ;
but | can see no other way in which they can be surmounted ; and | am confident
that the Indian members of this Conference will agree with me in regarding the
question as one of the highest national importance.

h_-l-_ e
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ThePresident then read the provisional conclusions arrived at as a result of
the discussions on the previous days and invited suggestions.

The following discussion ensued :—
In regard to investigation of the epidemiology of malaria,

Colonel Thornhill observed that they had not got the full history of any of
the malaria bearing mosquitoes, nothing was known of their habits, where they
hibernated, etc., and he thought it was important to get these particulars.

In regard to the question of vitalstatistics:

Colonel Dyson said that in Bombay the village was the unit and not the
thana.

Major Rogers said that in Bengal the figures for villages were all combined
together in the ffana ; they should be sent in separately to the Sanitary Commis-
sioner's office where they would be available for enquiries such as Captain
Christophers had carried out,

The President thought that the Conference might record that the fhana was
considered to be too large an area for the purpose and might suggest that
smaller units should be made use of.

Captain Christophers observed that there would be great difficulty in going
lower than the thana.

Colonel King said that in Madras the unit was a population of 5,000 and
that in cases of large numbers the figures were grouped.

Mr. Fox-Strangways remarked that in the Central Provinces the village
statistics were recorded in the thana.

Mr. Mande stated that in Bengal there were no statistics in the village, they
were recorded at the #lrana.

Mr. Ferard said that in the United Provinces figures were given to the Sani-
tary Commissioner’s Department according to sanitary circles.

 The President suggested that local Governments might be asked to con-
sider the question of recording their vital statistics by such local groups as would
best illustrate the distribution of malaria. Some natural grouping was required.

Inregard to the Agemcy by which investigations showld be made.

The President said that as regards the appointment of officers to carry out
investigations sometimes the Central Committee or the Government of India
would do this on their own initiative. Suppose again it was generally agreed
that an enguiry into the prevalence of malaria was to be held in a particular part
of Madras, the local Government might point out that they had a competent
officer whom they proposed to employ. qu that case there would be no objection
to his employment. If on the other hand no suitable officer was available locall
one would be sent. Investigators employed in a province would work in accard)i
ance with methods laid down by the Central Committee. Local organisations
would correspond direct with the Central Committee but would in no way be
under the orders of that body.

Magor Wilkinson maintained that the local organisation was not required.

Some discussion arose on the question whether in connection with a local
organisation the Sanitary Board should be sg:ciﬁcal!].' mentioned. Mr. Fox-
Strangways lhnugil_;t the omission of mention of it would lead to the conclusion
that the Sanitary Board was not a suitable local organisation.

Colonel King did not think that the officer whe would be deputed by the
Government of India should be deputed except at the request of the Local Gov-
ernment.

AMr. Nathan thought this was sound. He then proceeded to refer to the question
of the appointment of a special officer under the Sanitary Commissioner of the
province. It was necessary to appoint one who would remain long enough to know
the province thoroughly. He thought the Central Committee should not send
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officers to earry out investigations apart from the schemes of the local Govern-
ment. They should consult the local Government. It should be a provincial
nr%anisati&n with the Deputy Sanitary Commissioner at its head and the provin-
cial organisation should se=k and utilise the services of the Central Committee.

Codonel Lesite pointed out that that was precisely the aim of the scheme.

The President put the case of a new discovery with regard to malaria
being made in Europe. If the Central Committee desired to have the question
investigated and the area in which that could be best done was situated in
some province could not the Committee send the officer without the permission
of the local Gevernment ?

Mr. Nathan méflied that that would be a special case. If special circums-
tances arose it would be for the Government of India to issue instructions,

Str H. Stuart said the officer would not be under the orders of the local
Government. The whole of India was not to be shut against scientific investi-
gation.

Mr. Nathan saw no objection in a special case of the kind but he thought
the control of anti-malarial cperations in each province should be in the hands
of a special officer subordinate to the Sanitary Commissioner of the province.

Major Rogers said it was most essential that the officer should be
manent and under the local Government. At the same time they would be only
too glad to have the aid of any additicnal officers sent by the Government of
India.

AMr. Nathan pointed out that the provincial officer would, under the
Sanitary Commissioner, conduct the preliminary statistical enquiry, select the
special localities for investigation and operations and supervise these investigations
and operations. This would not preclude the Government of India sending a
special officer for its own scientific investigations.

Myr. TPeir said that although the evil of malaria was not a crying one in
the Madras Presidency still they would be glad to have a special officer.

Major Rogers said that the question was of the greatest importance in
Bengal and it was essential to have a permanent man.

Coionel Bate said that the Punjab would be very glad to have a special
officer. The officer should be attached permanently for the purpose of inves-
tigating malarial diseases.

Myr. Fox-Strangways said the Central Provinces would also be glad to
have a special officer.

Mr. Cholmeley did not think there would be any objection in Burma.
The special officer might be a member of the Sanitary Board.

Colonel King thought that where the local officer found himself in diffi-
culties, the local Government would doubtless apply for an Impenal officer.

Mr. Ferard agreed entirely as to the necessity of a special officer. In
the United Provinces sanction had been given tqthc appointment for two years
of an officer on lines similar to those under discussion.

Colonel Dyson agreed that such an officer was much wanted.

In regard to Practical measures. The Exiirpation of mosquitces.

Sir H. Stuartsaid it had been vrged against the Conference that it was being
run entirely in the interests of quinine prophylaxis. He thought the Conference
should explain that they were by no means ‘lE»rejudiced in favour of one form of
remedial measure rather than another. The extirpation of the mosquito was
undoubtedly the best remedy that could be adopted for getting rid of malaria and
the conference should make it clear that in some parts of India they recommended
resort to the less satisfactory method of quinine because they were forced to do so
by the local circumstances. He was amazed at the quantity of quinine that would
be required for either the prophylaxis or curative treatment. For 100 million people
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they would require three times the entire world's production. Moreover, ifthe
demand increased even by half a million pounds the price would goup and
increase the financial difficulties.

In regard to the resolution dealing with measures in urban areas.

The President explained that it was not intended to compel every small
town to provids an expensive system of surface drainage if there was no reason
to suppose that the drains were the breeding places of masgmtues. But in places
there were badly aligned surface drains with puddles and deep hollows and these
were breeding grounds ; it was in such places that proper surface drainage might
be gane in for, if money were forthcoming.

In regard to the resolution dealing with measures in rural areas.

The President happened to know that in a certain district in the south of
Bengal they had a very ancient, elaborate and effective system of village drainage.
There were hundreds of miles of embankments and the result was that they got
accumulations of water. Subsidiary to the rivers and large drainage channels
there was a regular system of drains.  Once u[pn'n a time these were cffective but
had now silted up. Lhese were the sort of cases that the Resolution was
directed to.

In regard (o the resolution dealing with the lowering of a lhigh subsoil water
' level.,

The Pressdent said that the Conference would not recommend the expendi-
ture of large sums of money on drainage schemes of doubtful utility, but every
scheme should be considered on its merits. Before it is undertaken there should
be reasonable evidence that the construction of the work would result in the
abolitien of the breeding of the anopheles mosquito. He went on to describe the
position in Nadia, [essore, Murshidabad and other parts of Pengal where there had
been a complete change in the lines of drainage. Wild schemes had been put
forward as to what might be done with immense sums of money to restore the
original condition of the district. These were hopelessly impracticable and he
thought it would be well if the Conference were quite clear on the point. At the
same time they were not precluded from recommending smaller schemes. It was
conceivable that in Jessore they might by a cutting restore a dead river into a
live one at a reasonable cost ; this was to be recommended in place of the gigantic
proposals suggested by irresponsible advisers. It was to be hoped that the
result of the scheme undertaken in the 24 Parganas under the Drainage Act
would be watched before any similar scheme was put in hand.

Major Rogers briefly explained the scheme and said that no other was in
contemplation.

Colonel Bafe said that in the Punjab very extensive tracts had been
drained with great benefit to the people and so far as he was aware there
was hardly any desire on the part of the people greater than one to be
relieved from the suffering indicted by imperfect drammage. Mr. Jacob had
explained what had been done along the Western Jumna Canal and he (the
speaker) could speak from personal observation of the results attained in other
parts. As the result of drainage in Sirsa the health of the people had
improved and they had been enriched by being able to utilise land that was
formerly valueless. He believed that a Resolution was passed during the
Viceroyalty of Lord Dufferin that Local Governments should undertake drainage
schemes. It was said by the Government of India that there was no way in
which the funds avaiiable for sanitation works could be better expended. Per-
sonally he was of opinion that there was no measure better calculated to relieve
the people of the existing evil than drainage.

The President asked if it was not the case that in Karnal and Rohtak
waterlogging had been produced by artificial means.
Mr. King said that that was not the case in Sirsa.

Colonel Bate said that water]ofging along the Western Jumna Canal was
due to percolation from the channel; the alignment was bad. An attempt was
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made in each case to find out if the defect was remediable. Each case must, as
the President had remarked, be treated on its own merits. The matter should
be left entirely to local Governments and they might be trusted not to embark
on impracticable schemes, but they should not receive any sort of discouragement.
He had an intimate knowledge of the configuration of many parts of the Punjab
and he would say that there were vast areas where the country could be
thoroughly drained and the health of the people improved. In many lgiar:r.-s the
schemes could be made remunerative and the land made productive. He would
go so far asto say that in a large number of cases the cost of the drainage

sch?imes could be defrayed from the sale of land that would be cultivated after-
wards.

Mr. Nathan was satisfied with the Resolution that had been read out

by the President. Great caution would be required because of the cost of such
undertakings.

Colonel King agreed with the remarks made on the subject of drainage.
He especially agreed with Colonel Bate’s remarks that there had been neglect of
the question of the benefit to agriculture that might acerue from drainage oper-
ations. So he had very little to add to the Resolution except to ask that some
modification might be made in the wording of the sentence relating to subsoil
drainage. He hoped that it would be understood that he was not an advocate
for rash declarations that drainage and nothing but drainage was necessary. He
was aware that finance had limits. In his opinion for permanently getting rid
of the anopheles there was no measure that could equal that relating to the
drainage of surface and subsoil water.

AMr. Ferard mentioned that there were certain places just below Kosi
about the most malarious in the United Provinces where there were numerous
tanks. These were drained two or three years ago. There was no doubt that
when a Municipality or District Board carried out a drainage scheme it required
the very best expert advice. Such advice could be obtained only from the expert
engineers of the local Government and at present the local Government had
the right of charging a certain commission for the loan of an officer’s services,
He thought it might be mentioned that these services should be given free con-
sidering the value of drainage in malaria.

Mr. Lawrence said that parts of Bommbay were waterlogged and this was

induced by canals having obstructed the natural lines of dramage. This should
be avoided in future.

It vegard fo the prokibition of wet cultivation.

Mr. Weir said that wet cultivation was shown not to be the cause of
malaria in many places. In Madras houses occupied by Europeans were
surrounded by rice cultivation and this caused no malaria. [In the Godavari and
Kistna deltas the same thing occurred.

Mr. Narayanamurti agreed that in the parts with which he was acquainted
there was no connection between wet cultivation and malaria.

Mr. Goswami desired to add something to the effect that where it was estab-
lished that malaria in a town was due to anopheles breeding in wet cultivation in
the immediate vicinity of the town the cultivation should be restricted and pro-
hibited whenever possible. He could not claim to be an autherity on the quess
tion but in view of what had been said during the discussion he felt bound to put
forward this proposal. Local authorities should have the power to frame bye-
laws in the matter. 5

Colonel Bate, Mr. Nathan and Mr. Fox-Strangways supported the
proposal.

I'n regard to the clearance of jungle and the thinning of trees.

Mr. Ferard gave an instance of a town surrounded by trees where the ventis
lation was much impeded., This was said to be a place where mosquitoes bred in
numbers. Legislation was being framed for dealing with excessive tree growth.
At present they had power only to deal with undergrowth ; sanitary experts said
that pools of water formed at the foot of trees.
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Major Fames observed that to give the impeding of ventilation as a reason
for recommending the thinning of trees would be unfortunate, because malaria is
not caused by Iagk of ventilation. The presence of trees led to a lowering of
the subsoil water and a belt of trees between breeding places and habitations
might be of t service, It would be a pity if the Conference made a recom-
mendation which might discourage the planting of trees near towns and canton-
ments especially in the drier parts of the country,

In regard to the measure of Oiling.

Major Rogers said that after considerable experience he did not think the
plan was any good. The treatment with petroleum should be restricted to small
collections of water which contained the larvae of the anopheles mosquito and
could not be filled up. Wells should not be treated with petroleum but should be
covered wherever this was possible.

Mr. Sundar Lal and several of the other Indian delegates thought it would
be better not to interfere with the wells.

Colonel Bate said that in Khartum great benefit was derived from covering
up wells. The results were contained in areview written on the subject by Dr.
Balfour.

In regard to the recommendation dealing with Fish.

Mr. Weir thought the idea put forward in the draft Resolution was a very
good one, In Southern India the paddy fields swarmed with little fish.

In reply to the President all the delegates said that they were prepared to
accept the proposal.

In vegard to the resolutions dealing with quinine treatment and prophylaxis.

Mr. Lawrence thought that cinchona plantations should be increased ; at
present there was a danger of shortage.

In regard lo the resolutions dealing wilh educalion,

Mr. Narayanamurfi was very strongly in favour of the Resolution of this
subject. In connection with small-pox and vaceination all scholars were required to
pass an examination on the points laid down in the text book and the mosquito
malaria theory should be also included in the text book. He had himself only
recently learnt this theory and as even educated persous were in ignorance of it,
it was most necessary that knowledge on the point should be disseminated as
widely as possible.

Mr. Goswamr said he was in favour of the Resolution. He would also add
that sanitation and hygiene of an elementary character should be taught in boys’
and girls' schools. Leaflets should be distributed.

s Major Rogers said that elementary hygiene was being taught in schools in
gal.

Colonel Kl'nﬁ said that there was no more powerful method of educating the
people than for them to be in contact with Sanitary Inspectors, men who under-
stood sanitation and who were of such high caste that they mingled with the
Ecuple without any fear of contamination. He gave figures of cost which he

ad worked out. He moved that the Conference should record the opinion that
both in rural and urban areas it is essential that the control of all routine anti-
malarial measures should be in the hands of the permanent staff—a constituted
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organised sanitary service. He eonsidered that special sanitary measures could
not be dissociated from ordinary methods.

The President suggested that the matter might come under Finance,

Mr. Ferard thought the important point was to invite the co-operation of
private medical men in the campaign.

Colonel Lukss said that this was being donein Bengal.
The President agreed that it was very necessary.

My. Mudholkar attached great importance to the issue of pamphlets and
leaflets written in simple English on the subject of hygiene and all the matters
that had come before this Conference. These could be translated and issued
also. The people had been asked to come to the aid of Government ; he believed
that they would heartily respond to the efforts that Government was making.

Me. Nathan thnught that in the case of children it would be for the Depart-
ment of Public Education to arrange for them to be tauvght such lessons as
village sanitation and the like,

Colonel Dyson said that in Bombay there was a sanitary primer but the
teaching had largely failed because there was no guarantee that the teachers
understood what they had to teach. .

Mr. Mudholkar said that he attached great importance to the association
of the educated classes in this great work of mercy upon which the Government
were engaged. Reference had been made to uncharitable criticism. He said
it was a matter of humiliation to them and he would ask Government not to pay
any heed to such eriticism,

Mr. Narayanamurti quite agreed with the last speaker. He was sure that
Government which was always so solicitous of the welfare of the people would
spare no expense in the carrying out of these measures. There should beinall the
work suggested the hearty co-operation of the educated people, with the Govern-
ment in their benign efforts.

Mr. Gosmwami said he was in entire sympathy with the Resolution. In recent
times the tendency was for Government to associate officials with non-officials in
any undertaking where this was possible. This association always led to great
good. In the case of combat with malaria some of the liberties of the people
might have to be restricted and regulations would have to be passed and this
association was therefore the more necessary, and it would come to the people as
having the sanction of those who belonged to them. '

In regard to the resolution dealing with the Sanitary Staff.

Colonel King moved his proposal on the subject of the control of rontine
anti-maiaria measures, He wished it to be understood that the executive grades
of such a serviee would be under the local authorities.

Ar. Cholmoeley was in entire agreement with the proposal.

Mr. Sundar Lal was also in agreement. He explained that at a Conference
last year in the United Provinces a similar Resolution was passed ; the sugges-
tion was that there should be an Assistant Surgeon who was to help the Civil
Surgeon, with Inspectors wherever necessary.

Mr. Maude said that the appointment of Inspectors was made compulsory
on District Boards in Bengal. The enquiries of the local Government were not
as yet quite complete but the opinions received seemed to point to the recruit-
ment of men of the class of Assistant Surgeons.

Sir M. Stuart said that the Sanitary Inspector was the creation of the
Madras Government. He was not allowed to go to rural areas as it was thought
he might become another agent of oppression. The Government of India lately
addressed local Governments on the subject of a Sanitary service and they
especially refrained from raising this question of a Sanitary Staff in rural areas as
it was believed that there would be strong objections on the part of the people.
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Mr. Nathan agreed with Sir H. Stuart and he thought that Colonel King's
proposal would carry them to dangerous lengths. Possibly some increase in the
superior inspecting staff would be called for. As regards towns it seemed un-
necessary to pass any Resolution ; the increase of the organisation of a sanitary
staff was already under consideration. As regards rural areas an officer was
needed in special localities selected for experimental operations. As regards
districts the most that was required seemed to be the appointment of an
Assistant Surgeon for supervision under the Civil Surgeon of the District.

Colonel King said with reference to Sir H. Stuart's remarks that the whole
question of money dealing was gone into by the Madras Government and it was
concluded that in no case had the men departed from sound moral conduct. He
claimed that his scheme was an economical one and that in addition registration
duties could be periormed.

After some further conversation and some alteration in the wording of the
Resolution with a view to putting it in more general terms, Colonel King said
that as finally drafted it would cover his point.

In regard to the resolution dealtng with Finance.

Str H. Stuart said that it seemed to him that the case was almost entirely
one for local taxation. The diseaze was local, the results of it, economic and
otherwise, were local, and the benefits of prevention and cure would be local
This was e=sentially a case therefore where the financial burden of the proposed
measures should be local. He thought if it was brought home to the ryot that
the funds raised from an additional cess were to be devoted to relieving him
of a grievous burden he would agree to bear it. He had accepted other taxes
of a similar nature, such as the cess for construction of local railways although
the benefits in that case were only indirect as a rule,

Colone! King held that malaria was very far from being only a local danger.
Mosquitoes carried the germ far and wide and in the case of emigration of coolies
the disease was carried to various centres. Again he regarded the whole of the
infected area not as one where further taxes should be levied but rather one
where provincial funds should be contributed.

Mr. Narayanamurti said the ryot would not believe that he could get any
benefit from a cess and would consider the imposition of additional taxation as a
great hardship. As regards the railway cess he got back the money.

Mr. Goswams said that there was no railway cess in Bengal.

Mr. Narayanamurti said that perhaps the educated classes might agree to
it and in towns and municipalities he did net think there would be much opposition
but the ryots who lived in great poverty in malarial tracts would consider it a
great burden.

Mr. Goswami gave some particulars of the cesses at present levied in Ben-
gal : he thought that District Boards in Bengal, unlike those in other Provinces,
id not get the full benefit of the local cess that was realised from ryots and
landlords. The road cess had been earmarked for the purpose of improving
means of communication and for water-supply. 1f the Public Works cess were
localised and made available for district boards it is certain that a great number
of sanitary improvements could beeffected. He held that poverty was account-
able for malaria, poverty reduced the people’s power of resistance and if further
taxation was to be imposed then that resistance would be further reduced. He
went into some detail as to the high holding tax, the latrine and the water tax and
stated that if an addition was to %e made to all these taxes it would be felt to be
a great burden.

Mr. Mudholkar opposed an additional cess on the same grounds as those
advanced by Mr, Goswami, There was an additional objection, namely, that all
the feelings of gratitude in the minds of the people would vanish. The District
Boards were at the end of their finances and the same was the case with Muni-
cipalities. They would have to find funds to improve the water-supply and
drainage, and fresh taxation on this account would be necessary; if therefore a
malaria cess were imposed it would be considered a great hardship. Money
should come from Provincial and Imperial funds.
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RESOLUTIONS AND RECOMMENDATIONS,

[.—SCIENTIFIC INVESTIGATIONS.

1. That the Conference is much impressed with the need of further know-
ledge of the following subjects and recommends that steps be taken without
delay for their systematic investigation :—

(1) The distribution of malaria,

(2) The epidumialn%}-‘ and endemiology of malaria including (2) meteoro-
logical and physiographical conditions, and (&) the life history of
malaria bearing mosquitoes.

(3) The physiological and therapeutical action of quinine and other
remedies for malaria.

2. A critical examination of the vital statistics of each province should be
undertaken with the object of ascertaining the different degrees of prevalence of
malaria and the areas which may be regarded as tyvpical for the purpose of further
test and investigation. ln this connection the Conference invites attention to
the researches conducted by Captain Christophers in the Punjab.

3. Vital statistics are now cellected by villages and are compiled by areas
such as fhanas and faluds which are often so large as to obscure the true distri-
bution of malaria. The Conference are of opinion that local Governments should
provide for compilation by some smaller units such as, villages, village unions,
sails, patwari's circles, etc.

The figures thus compiled need not be published but should be kept on re-
cord at conveniént centres.

4. The Conference considers that the existing vital statistics of provinces
will throw much light on the distribution and relative prevalence of malaria if the
fizures for fever are corrected by the results of test enguiries in selected typical
areas. Such test enquiries should be carried out in every province by a special
staff under careful supervision,

5. Where investigations into the epidemiology and endemiology are under-
taken, special attention should be paid to tracts in which malaria is not endemic
with the object of discovering the reasons why such localities are free from the
disease,

I.—AGENCY BY WHICH INVESTIGATIONS SHOULD BE MADE.

1. The Conference having learnt that the Government of India will appoint
a Central Scientific Committee to direct and co-ordinate investigations, and that
they will also appoint at the request of local Governments or on the reccmmenda-
tion of the Central Committee offcers to carry out investigations, recommends
that a local organization to work in consultation with this Central Committee be
constituted in each province. The nature of such organization should be settled
by the local Government and may take the form of the Sanitary Board.

2. A Conference consisting of the members of the Central Committee and
a delegate from each local organization should be held |annually at such place
as may be convenient for the purpose of reviewing the work done and preparing
a programme of future work.

[Il.—PracTicalL MEASURES,

A—Extirpation of mosgquitoes.
1. As the extirpation of the anopheles mosquito is obviously the most
complete and satisfactory solution of the malaria problem, the Conference recome

mends that in?cstl")%atim]s be continuously carried on with the object of ascertain-
ing by what methods this can best be done at a cost which is not prohibitive,
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2 The Conference makes the following recommendations regarding the
nbfl:t:asurei'; for extirpation or reduction of mosquitoes which have been placed
ore them :—

1. Drainage.
(a) In urban areas where the existing surface drains are found to be the

chiel breeding place of anopheles mosquitoes, a properly graded
surface drainage 1s a most important anti-malarial measure,

(#) Though in rural areas the construction of any system of masonry
drains is impracticable on agcount of the cost, yet it is advisable
to improve the surface drainage in malarious localities by removin
obstructions and filling up depressions in which water stands a
anopheles mosquitoes are known te bread.

(¢) Both in villages and towns the lowering of a high sub-soil water level
when practicable is an anti-malarial measure of primary import-
ance,

The deliberations of the Conference have shown that it will not be possible
to protect rural areas by any scheme of drainage which is financially practicable,
but it has been found that in some highly malarious tracts the level of sub-seil
water has been materially lowered with great permanent benefit by drain
operations the cost of which was not prohibitive. Similar schemes should be
nvestigated in each province for highly malarious localities.

(d) The Confersnce is unable to make any general recommendation
regarding the prohibition of wet cultivation in close proximity to
dwelling houses, for while there is evidence of good results having
been obtained by that measure in some localities, there i3 also
clear evidence that malaria is in no way a necessary consequence
of irrigating land near towns and villages. Every case of the kind
requires separate investigation.

When it is established that malaria in a town is due to anopheles mosquitoes
breeding in wet cultivation in the immediate vicinity, such cultivation should be
prohibited or restricted whenever possible.

(¢) In Italy some success has been attained in filling up marshes by
turning rivers on to them and thus reclaiming them by successive
deposits of silt, and the Conference draws attention to this
met hod.

(/) The clearance of jungle and the thinning of over dense tree growth
are desirable in all places in the neighbourhood of habitations where
these conditions impede drainage and shelter mosquitoes.

2. Otling.—Treatment with petroleum should be restricted to small collec-
tions of water which contain the larvae of anopheles mosquitoes and cannot be
filled up, or drained.

3. Fish.—It should be ascertained by enquiry and experiment whether the
breeding of anopheles mosquitoes is greatly checked by the presence of fish
in tanks and other collections of water ; and if this is found to be the case, ene
deavours should be made to introduce suitable fish where their presence is likely
to prove beneficial, and to afford protection to them where they exist.

B—Qurnine trealment and propliylaxis.
(1) The Conference adopts the conclusions of the sub-committee, whose
ort 1s on page 77, regarding the quantity of quinine required (i) for treatment
of malaria and (ii) as a prophylactic.
(a) Qui:jn;: should be given in the:form of sulphate or hydrochloride for
adauits : .
(5) for children some palatable form, such as tannate, is recommended.
(2) Generally speaking, the method of selling quinine by treatments is to be
d to that n[; selling by the dose, but in order to meet the wants of the
poor it is advisable that both systems should be maintained. It is suggested
that the ordinary size of the tablet should be one of five grains, which is the
proper prophylactic dose for adults.
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(3) The agency for the sale of quinine should not be limited to postmasters
but the services of all grades of officials should be utilized ; special attempts
should be made to induce private vendors to engage in the business; and the
educated classes should be asked to organize means of spreading a knowledge
of quinine among the lower classes. The rate of commission should be liberal.

(4) In order to disseminate a knowledge of quinine as widely as possible,
recourse may properly be had to moveable camps, itinerant dispensaries, leaflets,
notices and advertisements, especially in the vernacular papers, and to teaching
in all grades of schools.

(5) The free distribution of quinine should as a rule be resorted to only in
the case of severe epidemics. This rule will be open to exceptions at the option
of local Governments, especially in backward tracts where quinine is unknown,
and in the case of school children in malarious tracts and during the malaria
season for prophylactic purposes, provided that arrangements can be made to
secure that the quinine is actually taken,

(6) General measures of quinine prophylaxis, such as the sale of Govern-
ment quinine by all available agencies and the dissemination of a knowledge of
the benefits it confers, should be carried out as widely as possible, Mare
specialized and expensive methods, such as moveable camps and the distribution

free quinine to adults and children, should ordinarily be confined to selected
areas,

{7) The Conference is informed that the maximum output of the Indian
factories is limited to 100,000 Ibs. of sulphate of quinine, which would be suffi-
cient to treat about three million people; and that the world’s supply has for
some years been stable at one million pounds, or enough to treat about thirty
millions of people. These facts have an important bearing on the possibility
of treating malaria by quinine, In the event of the supply from the Government
factories proving insufficient, it will be necessary to purchase quinine in the open
market. In any case the Conference think hydrochloride of quinine should be
procured by purchase and should not at present be manufactured in the Govern-
ment factories.

It is desirable that the area under cinchona should be increased.

(1) The local organization in each province should frame a scheme for
instructing the inhabitants of malarious tracts regarding the main facts connect-
ed with malaria. Such instructions should be given by lectures, illustrated if
possible by magic lantern slides, and by leaflets, and pamphlets in the verna-
cular languages. Private medical practitioners should also be invited to dissemi-
nate a correct knowledge of the subject.

(2) The Education Department should arrange to include in text-books,
lessons on malaria and hygiene, and to give similar instructions in normal
schools. 5

(3) The Conference strongly recommends the constitution of divisional
and district committees of the nature suggested by Sir Herbert Risley, and of
local societies similar to the league started by Mr. King with such success
in Gurdaspur. Such committees and societies should consist of both officials
and non-officials.

D.—Sanitary Staff.

It is desirable that the Sanitary Department should be organized with re-
feteice not only to general sanitation, but also to the suppression of malaria.

E.—Finance.

(1) Each local Government should be invited to make a special allotment
of funds every year for the investigation of the problems connected with malaria
and measures of prevention. _

(2) The Conference recognize that the amount of this allotment will depend
upon the state of the provincial finances, but they would urge that the preven-
tion of malaria has a strong claim upon all surpluses and increases of revenue.

{?) Municipal Councils and local Boards should also be urged to set a
funds for the prevention of malaria, e
























