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Ouu hogpital figures substantiate this theory.
Well-cleared established stations like Aberdeen,

Haddo and Phoenix Bay are less malarial
Fhan out-stations lik:e Goplakabang, but even
in the healthy stations 1t is the wmen doing
hard out-door work that furnish the bulk
of the malarial cases. True, it is these men
that have the most inducement to come to
hospital; Put latterly 2l our malaria cases
have been examined microscopically and I
have yet to find = malingerer Who is competent
to produce pigmented crescents at wyill, or to
arrange for a suitable increase in his ]arge mono-
nuclear leucocytes. It appears to me that the
convict gy at times derive his fever from the
bite of an infected mosquito, but that he may also

have a relapse from = previous attack through

exposure, OVErwork or some cause ]oyering his

vitality. Again, while = healthy well-nourished
man may only suffer slightly from fever after an
infected bite, it is obvious that = weakly, chilled,

tired man whose powers of resistance are much

lowered would, in all probability, suffer to a
much gregter or more serious extent.

This question is admirably worked out by
Attilio Caccini of Rome, in a series of articles

published in the Journal of Tropical Medicine
for Mav and June 1902.
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He gives specific instances (yith detailed
examinations of ¢ggeg) Where fever has re-appear-
ed within 4-8 hours of exposure to damp and
cold, evem in patients WHO were taking quinine
regularly at the time of exposure.

He further pyoyeg " that in patients not treated
with quinine, in whom the primary malarial
infection has exhausted itself, the attack recur-
ring after = Jong period always comes on after
the intervention of one Of these recognized deter-

mining causes." In these cages, parasites rapidly
in the blood.

"The attack recurring after = long
interval exactly resembles true first infection, that

re-appear
Further:

is, the paroxysms ©f feVer may be more or less
reqular; attacks may °©* may not occur at long e
short intervals and they react equally against
the quinine treatment. But whereas regular sys-
tematic treatment prevents attacks recurring at
short intervals, it does not ,reyent those recur-
ring 2t long intervals, which come on after a
space of time which may leach twelve months
of apyrexia.

The attack always occurs upon the interven-
tion of any of the Organically debllltatlng causes
mentioned. Thus With patients treated with

quinine and divided into careqgories according to
the method of treatment, every category shows
the same percentage of attacks OCCurring at long
intervals. In eyery <ase the attack followed
. h £ . )

upon the intervention OL one of the debllltatlng
above noted. . patient guarding
against debilitating accidents and opgerying =
legular diet gy remain free from attacks of
fever for a 1ong while (SiX to seven mOnthS) but
suffers a relapse 2lter thatl time ,pon exposure
to cold, fatigue, wounds or illness."

Now these statements correspond with our

experience Phere. We Know that eyceptionally
hard work will send yp the fever admissions

among the men eXpOSGd to it, especially when
proper precautiong are 7Ot taken (yide Naiiiu-
nagliar figures below).

On Ross Island, in the period December to
March, there is uysually = strong cool wind blow-
ing, and it is to this that the population ascribe
their fever. They said beforehand that when
this wind began they would get fever, and they
certainly did. At the time I did not think there
was an gnopheles MOSQuito on the igland; cex-
tainly one could never catch them, and even
The wind came direct

causes

]

culex rare.

was  yery
from the North-East over some hundreds of miles
of gea, so that the chances of infected mosquitoes
being carried in may Pe dismissed.

The probability is Ithat b.Oth these theories are
true, and that direct infection from the mosquito

and relapses due to exposure together and
unitedlj' account for the malarial fevers as seen

here.
The means of diminishing malaria.
Any measures that will diminish the heavy
malarial sick-rate are naturally of the greatest
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value, and much attention lias been paid te this
'

question during the past year.

So far as our present knowledge goes three, or
possibly four, methods are gypposed, ©* =r< likely
to be efficacious (always remembering that we
are dealing with a malaria-infected population) .
These are : =

1. The destruction of all anopheles mosqui_
toes.

2. The prevention of infection of and by
anopheles mosquitoes by means of nets,
or combustible pastilles.

3. The dosage ©f the whole population with
quinine to an effective exterllt. .

4. The keeping ©°f tPe population "fit," er
in such a good state of geperal health
that relapses ©°* recrudescences

unlikely.

are

1. The destruction of all anopheles mosquitoes
This I have no hesitation 1n gaying, under local
conditions is impossible. The large area of the
Settlement, the dense vegetation, the heavy
fall and consequent swamps all make such a task
impossible of fulfilment. .

It may Pe done over 'comparatlvely.
areas and in the older stations, but to do it over
the' hundred and odd square Miles within the
Settlement boundaries is mot piacticable.

But even on a small scale much good may be
done, and I propose to describe in detail the
results of the efforts made.

The first attempts were made on yiper, =
small island accommodating about a thousand
convicts, and some two hundred and fifty troops
and police, ,

This island has no streams, its water-supply is
from collected rain water, ome or two yells, and
from = daily ration brought from another sta.tion.
The island is throughly cleared and well drained.
Like all other stations the buildings axe of wood,
and, == = protection against fire, there are wooden
fire'barrels distributed round all the houses and

barracks.
Thege fire barrels were the main sources from

which the mosquitoes came, and early in the
vear every barrel swarmed with larvae, and
mosquito eggs could always Pe found. Generally
these larvae and eggs “<*°< of the culex vaviet}',
pbut occasionally anopheles discovered.

The work of gettlng rid of mosquitoes was com-—
menced in June with a few convalescents who

were instructed to keep these ba;};lels clean and
to piCk up cocoanut shells, &c. e results were

excellent so far as the number of gogquitoes were
on hand one got the

rain-

small

were

concerned. same

response ©° enquiries,
alike. The mosquitoes were much less numerous,
nets were no longer = necessity, and life
rendered much more tolerable in congequence.

At the time experiments were made
with combustible pastilles, =° evil-smelling as to
be calculated to drive out the pogquitoes from
any building in which they were burnt. These

every
from officials and convicts

was

same
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"were made of Sulphur, charcoal and Saltpetre,

but were not gatigfactory.

They were expensive (the cost to burn them
twice weekly throughout the Settlement at the
scale of one per thousand cubic feet would have
been about 10,000 rupees) , and tlley were only
temporarily effectual. The general opinion was
that so 1ong as they were burning’ neither man
nor mosquito could exist within their pgpge, but
that as socon as they had burnt out sufficientl}']
to permit the inhabitants to return, the mos-
quitoes returned also.

Following the small yiper experiment and
other small experiments elsewhere,
thorough trial was decided on. In November
the Chief Commissioner issued orders forming

a more

mosquito brigades iP every Station, and these
commencedoperationson December 15th, inform-
ation and literature, including Ross's  book,
had previously been yidely circulated, and the
Petty Officers in charge of the gangs
instructed in their duties. The men of the
brigades, numbering in all nearly ©w° hundred,
were equipped With carts, tools and dippers for
searching purposes. Careful arrangements wexe
made to check the exact sleeping places and

Occupations of all men reporting Sick, and the
blood of fever examined

were

every case was

microscopically, often more than once.

In some regpects the results of these gpecial
gangs have Mosquitpes every-
where have enormously decreased; in fact in
many places = mosquito i¢ quite = rarity and as
such is immediately noticed. The exact preya-
lence in bungalows appears ¢° depend °* the
interest and enthusiasm of the occupant. Many
residents that they can now

been excellent.

assured me
sleep without nets or punkahs, and the convicts
all tell me that mosquitoes have much dimi-

have

nished.

Besides this the general sanitation of the
Settlement has much jyqproved. Drains have
been cleared, puddles filled, rubbish removed and
undergrowth cutback to a considerable distance.

The improvement in the general cleanliness is
most marked, and in this regpect alone the
mosquito gangs much good. But
when we examine the effect Of these measures
do not obtain

have done
on the malarial admissions we
such encouraging °= consistent results.

The results from the principal stations and
districts are as follows for the three months the
brigades have been yorking:-?

BOSS ISLAND.
Fever jdmissions,

Approximate December, January
Year. Strength. and February.
1899-00 660 43
1900-01 . 693 82
19C1-02 735 a8
1902-03 718 203

Of this season's admissions, mullahs furnished
67 and sweepers 25, 49 admissions <came from
No. 1 barrack and 29 from each of the gthers.
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Government  House, the Senior Medical
Officer's bungalow, and the Mess which are close
to one another, each had 10 fever admissions,
whilst Mr Hilton's and Mr. Galvin's bungalows,
which are side by side, gave 13 and 12 ad-
missions respectively. No had
anything approaching this number.

These cases are very Gdifficult to explain ==

the purely mosquito theory. In the patients
(boatmen) from the Senior Medical oOfficer's

bungalow distinct parasites were found and in
' crescents , at that time of the year
it was impossible to discover an anopheles on
Ross Island.

The patients generally, @nd many ©f the resi-
dents top, ascribed their fever to the onset of
the North-East monsocon which they say chilled
them and gave them fever. On the other hand

both the areas above named are thickly covered,

other house

tWO cases

with vegetation which gives good mosquito
cover.
Female Jail.
Fever admission for

Year. Strength. 3 months.

1899-00 359 140

1900 01 369 109

1901-02 406 80

1902-03 401 1G8

Here, too, the results are gimilarly disappoint-
ing. It is cagy tO explain why the female jai]
should be malarious, but it is not easy to eXplain
why it should have been more malarious this
year than ysual, when gtringent sanitary
precautions were exercised, and when half the
inhabitants were tgking 20 grains ©f quinine
twice daily7.

Blood examination.?At Ross Hogpital the
blood of gvery patient coming t© hospital was
examined for malaria parasites, whatever his
disease 5y have been.

In all 527* patient? examined,
parasites were found in 136 cases.

These analysed show

and

were

[ntra-cellular hyaline 49 times.
- pigmented 36

Extra-cellular forms . 20

Crescent . . 31 -

besides combinations of these varieties.

crescents were found in

In many cases
enormous numbers, 2as many =2¢ 180
counted in a single slide. 1In
crescents abounded in the blood of men feeling

perfectly well, having normal temperatures and
Who were anxious to get out Of hogpital.

being

other cases

Aberdeen.

Period: Malaria
Dec. to March. admissions.
1899-00 312
1900 01 234
1901-02 70
1902-03 o 215

These figures include sick from Aberdeen.
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were

Here, too, careful blood examinations
made, but the results are included with those of

Haddo Hogpital.
At the Female Jail the malaria admissions for

the three months were:?
66

January
February e 49
March 33

Miscroscopic examination of the blood gave

the following results:?
s2e 212
125

Cases examined (all admissions) .

Parasites found

Varieties : =

47
36
23
10

Hyvaline intra-cellular
Intra-cellular pigmented
Extra cellular >
Crescents

Haddo.

Fever admissions : =

Period. Haddo. Chatham. Phoenix Bay.
1899-1900 152 154 186
1900-1901 69 54 92
1901-1902 78 33 58
1902-1903 a9 28 49

In these three stations the results are favour-
able; every where there were fewer cases, although

in 1902 the population tended to steadily in-
crease. Possibly the inhabitants of these stations

are less exposed in the cold season to changes of
temperature than most other ., and conse-
quently are mowre likely to benefit from anti-

mosquito efforts.
As in other cages, careful blood examinations

were always made, with the fOllOWing results :

Fever cases examined 194
parasites found in 173
Varieties of 'parasites * 7

Intra-collular Hyaline . joi
Pigmented ~ 23

. Ping forms 21
Extra-cellular pj_gmented 10
Crescents 10
Segmenting form 6
Flagellie = 2

This blood examination was carried out by
Dr. Sanyal who ascribes the high parasite rate
to the fact that:

1. Only " fever
17, There was no prophylactic issue

quinine going °*
3. No gquinine was given to the patients
until the blood examination had been

made and the diagnosis checked.

cases are included.
of

Southern District.

It is in an unhealthy area such as this that
the mosquito brigade WOTK is of gpecia] interest.
Attention was specialty directed to Viper’ Nam-
unaghar, Dundas Point and Minnie Bay.

Averages are for three jrg,pg

Viper. Namu-  pundas yMinnie
naghar. point. Bay.
Period.
December 76 101 61 26 5
January 53 75 41 35
February 64 59 37 34 43 19

Of the 129'admissions from ,
Namunaghar in

the three monthsl 83 came from one bgrrack"
the temporary one,?but the firewood cutters

(who are 3lways unhealthy) lived in this parrack.
Altogether the blood of 592 feyer
were

examined. 1n 289 of - ,
. these malarial parasites
were discovered.

cases

"Wimbebley Ganj gyh-Division.
Admissions.

i’::i::;) Strength.
1900:01 - 9/?\0 1‘419?12
B e 2352

Here' too, theée l.s ha decl.lne in the 4dmission
nte gg Compare wit previous years, and that
although the population ©f the gyb-Division hag
has increased.

The results of blood examinations were .

Examinations (QOctober tOFebruary) 1062

parasites found - oz ’892

arieties :

Intra-cellular hyaline 7 851

Extra-cellular . s 10

Crescents = 222 . 22
The above tables are 0f course merely -

summary Oof all. the information which has peen
collected on this subject, but which want of
space prevents ire £rom jngerting,

This account does not exhaust what has been
done in the direction of mosquito brigades

hI‘n the yillages, POtR ticket-of-leave and free

' !
the' system has also been inaygurated and men
told off to attend to puddles, sanitation ang
aeneral cleanliness. The effect of thig action is
bound to be most marked.

1 am indebted toMr. LOWiS, the Sub-Divisional
Officer Ross, for much assistance in copnection
with the mosquj_to brigades and for the followin
information as to local varieties of the ipeect. 9

The commonest Varj_ety of mosquito in Port
Blair is Culex Fatigans' It is a house mosquito
breedincr in any convenient collection of wate],i‘
and piting at all hours, but especially at night,

The only other known variety of culex 10C&lly
found is C. Concolor, = ]_arger insect than (.
Fatigans @nd possessing larvse of cannabalistic
habits.

There is one other small cylex found but it
has not yet been identified. '
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two

Of the gub-family Stegomya (Theobald)
species are found, namely, S- Faseiata and s.
Scutellaria. Both are very common here, but

they do not affect houses as much as the true
culex. ,
(To be continued.)



