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Al medical  papers  and  other  scientibe contributiens  inended  for e
fournal, and all books §er review  and magerows n eschange, shouwld e
addressed o the Ednor, ' Cedreens Py bony Umiversity, ooy Eenp.

Changes of  address of  members ol the  Snciery and  all bwsiness enm-
municatons should  be sent e the Dosiness Manager, " Cudeecws,’” Iong  Kong
Linlverwly; 1nng Rony,

THE LIiFE HISTORY OF MOSQUITOES "
by
A R Wellinguon.

Mosquutor, s a Spanish word mcaning & dinle Hy,  Furtieaus
states " liue of the mwst interesting of rhe aquatie diptera s
the Common Grat the merey fight of which s well  known
to everybody.  There ure many, however, to whom the familiar name
recalls something more than o lively movement i the stil suminer-
TSI I SLIGETEsTS sensations which lesve o more L‘thhng INTPressiony -
aogentde bosang saune i the nebbourhicod of ones cars, {nllowed
by o sharp stingig sensaton on sore tender unprotecrod spol. But
the inscet @5 as Interesting as it 1s troublociome aad one fargets the
tantulising bite of the creature when jis exquisite beauty is displayed
bepcarh the lens.” -

It was o true maturalist who gave that description and he was
quite right about he exquisite beauty nf many of the spectes—It s
18 ne cxaggerdtion Lo say that they are just as beautibul as birds—
cven though thew enlourings be confined o shades of black, brown
anel whire,

Mesquitclogy or the siudy of mosquuoes s 2 very big subject.
Thirty years ago the scicntitic knowledge of these insects was conhned
to a few naturafists and even they knew very little about them.  Medical
men saw in them only a nuisence to comton and the origiin of certain
shin troubles through infection of the wounds made by their bites.
Ihe ordinary mun in the street only knew that they hummed and
that they stung. He had no iden that there were more than ene
species but he did know that the new comer suffered more than the
old stager.

You have all heard the story of the Governor who made a habit
of having at his dinoer parties one or two fresh cadets to acr as artrac.

* _Ll:_ctufr;‘ givan ot Helens Man, Hong hony 8y Febroary, 1930, H.E, the Hon,
Mo, W, T, Swuthorp, t3Awcer Adminsiranng The Governnent, being in the chair,
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HO sphﬂhj for the muiquuun sa1 that His Excclltnf}r should escupe
from their attacks.

It veas Manson, one time s Proovate Practitiuner in Hung L
wheo est doected thc atrention of medical men w the Tace that mos-
quitues carried a disease called © Franin 7 from one person to another
and to the theory thar the very important and wide spread {ever called
Malaria was due not o emnaucns fcon swamps but to the trans-
mission of u germ from man e man through the redium of the
mosquite.  Ross in o bulliznt piece of reseurch work proved the
Lhturv and demonsrrated roat the cransoussion of malarin 15 not oa
f.tmple process in wlich the probostis b @ mosquite acts as an in-
ccutating  needle wransferring blood  contiining malaria direct from
une person o anether but thut an aoteeval of 1o d..l}b musr clipse before
the insect can transmot the discase.  Ducing this intcrval the mosquito
iself beeomes infecied wiath malaria the parasices mulnplying o nulhion
fold in the ussues of s body.  in ren days wme, not befare, the
parasites appear an the sabiva and b s then and then only that the
mosquite cun pass the disease on 1o @ human. The spread of Malaria
is thus from oan o mosquite ane from mosquito o man. [t takes
a rman ten duvs o ancubate the disease sufhoently o show symptams
and tnfect o mesquito and 2 smiar period must elapse belore that
MGSINTG €N infect anather nun.

[t was thougin, w the nmer rthar Ross had discovered the key
o a 51mplt‘: means for Erlldichmnb Malaria-—all that was AECessary wis
o exterrninate the maosquitoes. It seemed simple and medical men
and others with the scanuest know.edge of masquitology commenced
to pur theory inte practice,  The resules in maost cases were failures
~—in some worse than fadwres for malara increased. A pgreat deal
of money had been wasted.  Something was wrong with the theory
said the workers, somerhing was wrong with the workers said Ross
and his disciples.

Then commeneed that detaled avestigation and resecarch which
has proved that malariology s bound up with mesquitelogy and that
mousquitology, far from being a perty subject of narrow limits, 15 one
of vast magnitude in which a man can spend a life time and still
have something ro learn.

VWhiat Ross had discovered wias not the solution of the malaria
prnb]cm but the kf:-; to the scierce af malaria prgvtntinn_a VETY
different thing,

Thirty years of wnvestigation by mny different workers has added
an enormons amount of knowledge of the subject and new facts are

being brought to lighr daly.

In 1goo the number of medical men interested o mnsqumncs
could almost be counted on the fingers, now it is considered essential
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for every eropical worker to have some knowledge of the stibjece and
for every ooe engaped in health work or preventive medicine o have
1 practical knowledyge of the habits wnd Tife histories of the local mos-
quites especially of those which cirry diseuse.,

Anvone can learn something concerning the lacal mn&qu_itg Fauna
if he gL;r:g the right way abour . In health work the willing co-
operation of the people is of wreat wructical importance—and the more
the populace knews of the subject the grearcr will be the chances ot
co-operation.  [f every peeson could be made 1o undecsiand the life
histary of mosquiroes and the diseases these tnsects carry thr:re wiuld
be less breeding places and less disense. Considering the umportance
of the subject 1t is surprising how little the average Eurppe:m_ knows
of mosquitoes. [ will tell you a short story to prove this point. A
new man iust off the ship was being initared into the mysteries of
the East by the junior members of the mess he had joined.  In the
evening they showed him his bedroom where 4 tennis net was care-
fully arranged about tus bed.  Thes ne was informed was a necessary
preéautinn huguinst mosquitoes and he was warned to tuck himself in
carcfully,  In the morping when he appeared ar breakfast with his
face all spotted lic was asked had 2 slept well and they hoped the
mosquitoes had not treubled him.  He replied that he had nor noriced
any mosquitoes hut the midges were something awful.

Grats are mosquitoes and mosquioes are gnats but midges though
closely allied really belong to anather {amily.

Mosquitoes are described by entomelogists as belonging to the
familv culicide of the order of diptera which in ordinary language
means the family of gnats or me:quitoes which occupies a place as
one of the divisions of the order of 'wo winged fiies. They are dis-
unguished from all other Ries by huviag scales on the body and wings,

Muosquitoes are insecrs or arimals in which an Touter shell or
exoskeleton rakes the place of the hones or endoskeleton of hight‘r
amimals.  Like many other insects :hey have a metumarphasis in thewr
life history. Starting as eggs they pass the growing part of their life
i water as wrigglers or lurvae, 10 the adulr stage they are znal insects
with wings,

In the larval stages mosquitoes cun he compared o fish—in their
adult stage te birds.  The larve a-e like fish in thar rhey live in water
through which they propel themssives by wriggling movements of
theic bodies. Like hsh they have the property of extracung what
oxygen they need from the air dissolved in the water, Most hooks
say the larva: must have free air to breathe bur [ have proved this
to be false by keeping larve in botiles full w the brim with water
and the bottles tightly corked. The only air in the botde was chat
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dissolved i the water yet the larvie remained alive for 24 hours, in
other words, until rhe dissolved 1 had heen used up.

Sume species such as the arophelines have lurve which closelv
resemble fish 0 general appetrance—-in other species the resemblance
iz nor so marked.  Each larva has o head, 2 thera, and an abdoioen
and cach has fAn like appendages,

In cheir adude stage mosquutces are bke birds in thae each has
a hil] or prni}ne;cjs, 9 head, o thorax, an abdomen, wings and legs.
Birds are dialr'nguishenl e ot trom the wmher by size, Fh:‘ipt‘ and
markings avd so are wosouitees,  Hirds hase feathers and mosquitoes
have scales wiluch cocrespond v teathers. livery species of bird has
s own favourite nesung places or places where ot depusits ts epgs
urid the same can be said of moscunoes.  Some birds live tn dlose .
associaticn woh man Jand so do some T OSGUITGES, Some l.:eep as
far away fram him as they can and likewise do some mosquitues.
Certain ammals have an atraction for certain birds and the samne
applies to mosquitoes,  Some birds seek their food by mght and some
by day—most mosquitoes feed ar night, but sore feed by day.  Birds
have their Favourite meal hours ard so. 10 a certain extent, have mos-
qU.ItD':S.

The snipe bas a long beak which enables 1t 1o pierce the crust
ane gret nourishmenr fram Lelow the surface and it has long legs 1o
allow 1t o maneuvre among cthe rrnia ard grusses. The mosquine
has a long beak which allows ot to preree the skin and long legs
which [_:u.rmlr it to munceyvee amony the haits of an animal and
the same time to kecp its wings free s that it can immediately seek
safety in fighe.

Mesquitees vary in size according to species bur an average
specimen is about 3/8ths of an inch in length measuring trom the
p of the pivhosais to the end of the tarl.  OF the toal length 1/ 3ed
15 occupted by the proboscis, 173rd oy the head and thorax '111r| IJE,rd
by the ahclomen. They arc slender insects whose width of bedy is
only 1/6th its lengdh.

Many people incloding even medical men are pf opinien that
there are only two or three kinds of mosquitees. Tn actual face the
nuriber of disrince species 18 something in rhe neighbﬂurhmd of twno
thousand.

This grear family of mmqmmu-: can be divided into three sub-
famnilics viz. the anuphelines, che culicines, and the stegomyias or ®dds.
The species of anophelines number 150, 1he stegomyias some 20 species
and the rest may be classified under culicines.

Each of these fumilies can be distinguished from the other in
the egyg stage, the larval stage, stuge, and the adolt stage—and the same
can be sud of most of the species,
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Some af the species are race, sume are wi_ld and live retaote from
hurnan beings, some frequent the haunts of mane but never lauch
him——nthers feed oo hun withour deing him any harm. Bur there
are a few which act 15 media in the spread of disease,

Metamorp fases,

In its Lfe histary the msquinn passes through four sages, the
egp, the larva, the pupa, and the sigo o qduls. The last a8 rer-
restrial, the other three smges are aquane.

The time spent in each stage depends on o number of circum-
stances, but given the opumum cendiinns with regard ro TOLSLUTE,
remperature and food the average duraticn of metamorphosis may
be said to be 15 days --of which 2 davs represents the egg stage,
ro days the larval stage, aind 2 duvs the pupal stage.

Under adverse circumstances the period of mctumﬂrphnsis may
be prolonged into mashs—if the conditons be wo severe death ocgurs.

There has been considerable discussion in philosophical circles
at different times as o which came first—the hen or the egg—and
had they taken the same interest in the mosquite as they did in
domestic fowls there can be no doult these same philosophers would
have had just a5 heared debares concerning the mosouinn and (s epE.
[v is av dirst narural wo suppese thar the eep cane Tuse bue rhen the
dirheulty arises us 10 what laid the egy,

As, however, most people are sure they have seen adult mos-
quitces and felt them tou and as soree hove not seen the larve and
very few the eggs, [ will commence by deseritnng the imagn or
ErOWn Up mMOosquito.

The Imago or Adelt.

Anatomically the insect may be described ss consisuing of 2 head,
a thorax, an abdamen, a pair of membranous swings and six pairs of

legs,

The head 5 more or less glebular tod conspicoous vpon it are
two large eyes.  Prejecting from the fronr are Ave structures—the
proboscis or piercing organ in the middle with the palps and antennz
on either side.

The prnbmaiﬂ cantains the PIEFCING OTEANS OF tusks and the

sucking tube or trunk. Al are comtained i a sheath which 1s called
the ** Labiom."

The pulps are appendages which project from the head on elther
side of the proboscis.  The palps of the males are chibbed ar the end
and are as long as the proboscis in all mosquitees.  The palps of the
females are not clubbed—in the anapheiines they are as long as the
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proboscis—in the ather genera they are quite short.  Some mosquiroes
have markings en the palps wilch serve to distinguish them,

The antennw ere long and slender. In the males they are covered
with bushy whiskers, tn the females there are only a tew hairs.

The mercing organs consist of two swords, rwe saws and 1wo
spears, so that the mosquilw 15 well supplied with weapons for gerting
through ihe roughest hide.

The females oulv are the VaInpires, the niales zre much more
gentle and neither bite nor suck hlood,

Each mosquite has a pair of membranoos wings and six pairs
of long legs. Somc mosquitoes are plain but others are beaurifully
marked on their palps, an rheir bodies, on the wings, and on ther
legs.

One can tell an anopheline [rom all other mosquitoes from its
stance when resting.  The anophkeline in s rmrmg stage appears to
be standing on its head.  Ir hos its peoboseis, its head, its chest, and
its abdomen all in a straight line—like a good diver raking a header.
The other kinds of mosquitoss rest 'ln'.l'[h a humped back and with
their cheses and abdotnens mare or less parallel with the plane on
which they are resting,

The eggs luid by 2 female at a stung vary in number from
50 to 30n. As the tune wnterval separating cach generation of ege
layers is only three wecks it is vbvicus thar provided all eggs hatch
and the progeny reach maturity the increase 1s f\[rﬂordmarﬂy rapid,
The rate of increase can best be realised by saying that before two
months has elupsed a mother could have ope million descendants,

Luckily far us the rate of destruction 5 also rapid. Many of
the eggs ure destroyed befere they are hatched.  Under natural corn-
ditions only a small percentage of the larva ever reach maturity and
becorme imagones and of those ot do many succumb before thcy have
a chance of depositing their egps.

The egg of an anopheline is shaped like 2 lite boat with an
air chamber or foear attached to each side. The egg of the stegomyia
i% sﬂmcthfng like a grain of nice in shape but of course much smaller.,
Culex eggs are cigar shaped—and collected together like 2 bundle of
cigars into what are called egg rafts.  There arc several hundred eggs
in each rafc.

The Larve.

After a time varving from a day 1o weeks, the duration dep:nd-
ing on the temperacure of the water, the egg harches and a2 tiny
wriggler or larva emerges. The larva is at first naked and tender
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like a new born babe but in a short time through (he actionsef cerrain
cells in its skin it sweats out a4 Huid,  This Anid, which fovers the
entire  body, solidifes to form 2 hard shell ke substance calied
“Chi.” Tr is the same material as thot which forros the shelis of
beeties.  Thus sutt of cioches does nor soetch and the lurva growing
inside soun becomes o big foc s clithes. Wien this happens, the
larva mouirs and throws oif 1ts nieh: soir and swears on another one.
This huppens three times before it becopmes fully prown,

The 5:;'1¢r.’l] shupe of the lurva differs according 10 the {amily
it belongs to. Anophelines mare closely resemble fish in appearance
than do either the stegomyius or the cubicines.  The dilference in shape
15 neeassary because ot the dilference i dwe fowd .f.upprly of the rthree
families.  Eech larva can obtain sulficient oxveen o keep it alive for
a vonsiderable period fron the wir dissolved o the water —-bur each
prff{‘:rﬁ re vel its oxvgen direct [rom the extermal air.

Annphelines are surfave feeders—thir is—their Jood s derived
from minue particles or organic nater Boating nn the surface.

The stegomyias and the culiciaes obtain theie food from parcicles
which are etther suspended in the woter or are swimming through it

Anophelines are shuped maore or less bike Ash and they lie far
on the surfuce feeding and mreathing. Thev feed by the head Lt
they breathe through two vpenings called 51}i}:1r;1t-5 on the boack near
the wail.

Culicines and stegomvias or xdes having to cheain their food at
planes beneath the surface lie in an oblique position with their heads
submerged.  To allow of greater freedom in fecding and at the same
time pive free access w the atmospieric oir pature has nrovided trunk
Iike appendages ar breathing tubes shich connect the body swith the
surtace and which containg the aie rubes, At the istal extremiry of
the wbes 2re the spiracles or nosirils, i

Anophehine larve are ciily distinguished frem  stegomvia or
culicine arvie by the fact chat the former hove no breathing wbes
and thot they lic on the surface of the water,

Water does ool enter the l'nre:.l'hing rubses-—any oXYen oitained
from the water is through the giﬂs which are atrached to the rajl—
behind and below,

The Food Supply of the Larva,

The food of the kv normally consists of microscopic alga.
animalcule and particles of organic matter which are Roating on or
suspended in the water. Like higher animals and even humans—
cach species has its own favourite food—particular varieties of animal-
culz or alge which flourish in particular varieties of water. Exactly
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whar infltences species in the choice of food is not knewn—probably
fashion and tradition have a great deal to do with i, Originally
there probablv was a reasan for chonsing a particular food and a habit
was formed which stuck and wos handed down [rom one generation
to another.  Whatever the reason was the fact remains thar ane Speoies
frequents one kind of prial and “he explanation 15 a pf{‘:[-t“_‘rETICE for 2
particular fosd which is found there.  One can however rear most larva
to maturity in tap water to which has been added a few blades of fresh
grass,

The methad of feeding s peculiar. By rapid movernents of s
mouth bruskes or whiskers the lorva sets up 2 current in the water
adjacent which current passes ino the mouth from the frone and ot
of it 2t the side.  The action s similur to the coolie who pushes in
his rice and Dish into the front of his mouth and spits out the bones
from the side.

The larva can reach marurizy in eight days if the temperature be
favourable and the food supply gnod— but they mav remain for months
as larva 1f the water s cold ar the conditions vtherwise unfavourable,

When the larva has reached its maximum size it becomes dis-
contented with its positian as a poer fsh and lonps for a chance of seeing
maore af the world, Tt fually wanes up i rind rhat e will cease
he a submarnine and will become an acroplane. T throws off its cont and
swedts out z room or warkshop o awhich i shuws iself vp—leaving
two windows thrﬂugh which to sce whar is goeing on ouside. Tt
decides 1o dispense with water as an exygen carrier and to per ot
direct from the air.  For this puroose i pravides rwo clumneys—se
that the workshap shall be preperly vennlated,  Being too busy
eat it makes no provision far foud. The workshop and the animal
within it 15 now called a ™ pupa.”

Only 48 hours is alloved for the change {rom a submarine
to an aeroplane and work has to go on night and day without a rest.
The thorax has w be fited with wings to allow the insect o Hy and
legs to allow it to launch itself snd 1o land with safety. The head
has to be armed with saws and swords and spears to pieree the skin
of the prospective victim and with a trunk to suck up his hlood.
Everything has to be completed in the security of the workshep other-
wise there is a chance of the machine ecashing.

When everything is complete the pupa splits down the middle
of its back. In othcr words—the roof of the workshep divides in
two and the completely formed and completely grown ®rial insecr
or zroplane pushes its way out of the shop through the opening in
the roof. The chest or engine comes first, then the leet or props,
then the wings and finally the head and its armourments, When
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all has emerged the inseer rests its weight on the now empty *warkshop
and spreads its wings funtl now wet and flexible) our w dry and

harden. _
DBioncmies,

Like higher animals each tribe ar species las its own mode of
life and its own pecualiarivie:, Each nas its own otanners and CUSIONIS
and its awn likes and disiikes reoarding environment, range o actlon,
food, and hours of feeding—-light and semperature,

With regard to envirpmment—sonte species are wild and live
in remote parts of the jungle far wwav from the hauats of man—
while others are domestic, that i, live in close proxmity w him.
Aedes Egvpti—(Stegomyia fusciata) ke vellow fever carmer has stich
a liking for humans that it lives and breeds on the premises and
seldom is it found more then twn Fundred vards distnt

With regard o water environiven: {or the larvie—some like
stegomyvin ure only found in that contnined in arnificial recepracles such
a5 rins, coconur shells, or hareels, or visterns, or guLLers. In Panama
the most important af the breeding plices of the stegomyia maosquitoes
which spread the vellow fever were siuared in and abour the hospital.
The bed posts of the vellmw fever patienis were placed in cups of
water to prevent the anes from erawiing up and disturbing the patients.
In these cups the stegumyvia latd her eggs and in these cups the Linve
developed to matdrity. At night the nueses carcfully clased the doors
and windows to keep out the swarnin air which they thrughr cansed
the clisease, shutring in the mosquirocs the real curriers,  Ourside
in the rtropical garcdens were innumernible fower pets cuch containing
n beautiful flowering plant and eack resting in & saucer of warer.
The water n the saucers was alive with wrigglers.  There in the
hospital premises weare all the factors lor the sprend of the discase
and neither the docrors, the nuorses, nor the patienrs weee aware of
the facts.

Some species develop in natore in clear waters, some in muddy
warers, some n waters highly polivted with organic mauer. some in
brackish water. Some are only found where the water is in deep
shade, some only in watee open o the skv  Fxuctly why each species
chooses a water of a certain characrer in which ta deposit her eggs
is not koown. It s probable vhar there 1 4 certatn amount of cusrom
or fushion abour it for in the laborarry it s E‘.Iﬂﬁ..*iih]ff w rear larve
i waters which differ considerablv from those in which they are
faund iy nature, ' ,

The same applies 10 hirds.  We dn not know why vee bird
chooses a certain kind of tree for its nest but we know they do have
preferences—and we know that their young can be brought up under
conditions which are far removed from those the parents would choose
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in natuyre, Human races have preferences in the matter of dwellings
~——50 ‘I.'tl']"-,' ADT IMOSUILOES?

It ray be that cermin warers canuun the parocular food for
which a particular specics has a parralicy, on the other hand, it may
be that cerrain warers conron germs of disease which are fatal to
some species and te which oiher spseics are immune,  However,
whatever be rhe veason, she fact remains thar different species select
different waters for che development of their young and seldom will
they be found in those of o different character.

Certnin lanre black enlicines, which bite fiercely, h:':ing up their
votng in water Leavily charged wirth rotting organic matter such as
the liquor of manure pits.

There ure large mosquitoes, called elephant mosquitoes because
of their size. whose favourile creches are the warer which collects in
the bottorm of the orchvids known as p:tc]rer plants or monkey cups.
There are larva which are only tound in the water which collects
in the inter-nodes of bamboos,

As o general rule tomav be said thar anophelines shun water
which s highly contuminatcd  with organic marter and  water in
artificial recepiacles. The trees, bottles, ew. which are so often
accused of spreadiog malaria are quite innocent of the charpr made

against them.

Anophelines choose for their creches  wncontaminated  natural
collections of warter.  The ald Irish lady said “ Clean mud is no
dirt 7 and the ancphehnes agree with hee—for conramipation by
clean clay 1s not ohjecred o, There arc certzin anophelines which
seek brackish water for their hahies—bur pure sea water is raboo,

As T have said ir is not known why there is this choice—and
where the objcctions lic—for larva: have been brought to maturiy
in the laboratory under conditions which are quite foreign to any
to which they are subject in nawre.  Anopheline larve are never
found in pure sea water and the introduction of sea water into certaimn
swamps in Panama banished the malaria,  In the Bombay laboratores,
however, larvie have been brought w ma[ur:t:,’ in concentrated sea
water,  Muculatus, the great malnru carricr in Malaya and one of
the two chief carriers in Hong Kong, is never found in nature in
manure cottaminated water—vyet in Kuala Lumpur macularus larva
were beed aut in water to which cow manure had been added wvncil
it was grossly polluted,

Range of Action.
With repard to range of action, mosquitces have been known

to ﬂ}' two miles in search of food, but the limit of range of most
species does npor exceed a radivs of half 2 mile from their place of
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birth. Frem time to time one notes the invasion of a Hwrict by
an enocmous number of individuals of one spenies s_:mul:ltmg the
SWACTINE of bees. 1t 15 not known what determiengs this mavement,

Foad.

On the question of food one must cansidder bath the larva :Ln_d
the arlults.  “Lhe food of the lorv consists of animaleula and organic
matrer loating on or suspended 1n the wter . Anophelines are surface
teeders, culivanes and stegomyias seck thor tood at lower plunes. .In
the laboratory one can keep the Lirvae alive :mf_J bring them o matarty
if one plares in the water @ ralson or even a few blades of [resh green
grﬂ.sii.

The notural foods of the adult males are fruit juices and fruit
pulg, but never blood.  The females in wddinon o fruos and plant
uices have a longing for blood.  Some speces prefer the bleod of
pne animal sorne thet of anather.  The choice ol bland = noportant
m the epidemiclogy of Malara for thoeugh in the laboratory  all
arophelines can be infected with Malaria through being ted on o a
malarious parient, it by no means follews thae all anophelines are
maldfis carrels, A species which in cuptivity Jmay wke the only

- . I ’
Blood offered 11, nav i paree refuse man’s hlood and prefer rhat
’ h F
of animmals.  In the Duch [ndies @nd i cerrain parts of the Southern
Srates of America animals, such as buitalues, cows and pies, are used
! )
as baoit to attrace Iﬁt’]St‘El!il‘ﬂE:‘- aned draw them Huay from man.

With regard w hours of [eeding.  Most mesquitoes are active at
dusk.  Buot rthere e some bike Moculatus wlhich appear to prefer o
late supper— say anything from pine to maidegeht. In the Philippines,
where men were wsec as e, e was found char Maculatus came late
at night and gou away before dawn, Very few remain in the house
during the day and that s why the artencwons of this potent nuwlaria
carrier so often escape notice. They come and go hike the thief in
the night and nn one saw ther entrance or the exit,

It has bDeen found that blood meals stonulate the development
of the mosquitoe’s ovaries and thus increase the production of eggs.
The ferpale seems 1o knme this by insumet and she craves for blood.
The presence of animals thus increases the propagation of mosquitoes,
and man by his presence may increase the propagation of malaria
carriers and in this way assist in his own destruction.

Laghe.

It is believed by many that all masquitees shun light and that
is why they sleep in the day and hunt ar night,  This is not altogether
correct. Lhere are mosquitoes like the Stegomyias which bite frecly
i the bright sunlight,  Most mosyuitoes, however, avoid the full glare
of the sun—and rest 16 the shade of bushes, trees, etc.  But they
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are not necessarily asleep as any cine cun had out by going to 4 Sh&dﬂd
place beloved of cerrain species and feeltnyr thermn bire,

With regard 1 artificial Ipht—certain kinds of mosqoitoes are
attracted by them—possibly Just i the seme wuy as moths are.  The
planter in his lonely bungalow knows that the lighting of his lamps
15 the mosquitces call w dinner.

Ten St ratire,

Larve like fish can live when the sucface is covered with
With regard 1o the adult—-cortain species bke tropical ttmpcra[urﬂs,
certain hke temperayres whicl: are conler but nene like real cold
weather which makes them siuggish and torpid. In the winrer che
insect hiberpares.

Trae Length of Life of a Maesgiuto,

The length of lie of rthe adubt mosquitoes under natoral con-
dicions 1s unknown—Dbut from (ne diminuoon in numibers noticeable
after destructian of hreeding poaces the life span of the average nos-
quite £an only be a marer of o few days. There must of course be
those which servive [rom one surimer to another having passed through
a winter 10 which there is ne biceding,  In captivity the majoriry die
within a few days—but some luve been kepr alive for several weeks.

The Natweral Ercnnes of Musgrstoes,

The natural enemies of adulr MOSYUILOES 4re spidt‘raa? lizards, bats,
birds and predaceous insects.  They are most certmiply subject to
diseases caused by microbes and moulds but licke s known of ths
subject. I have seen ticks attached e mosquitoes but I do not know
whether or not they do them anv harm.  Malaria is 2 disease which
causes gross pathological E'I'l.JI'IE_,L: i rthe rissues of the stomach wall
of the insect and 1t would seem that such :"h.m_gcu must affect jts health.
However, this much is cert:in, thai mosquitecs can be full of rmalaria
and yet have their appetites fnr blood uwnimpaired.

Wind and rain wre derrimental and counrless nombers of adules
are dcstmved with each El’[ﬂpik’.;i| SLOTHT.

The larvie and pups, conhned ]::H. the lunits of the pnuls ey
occupy, are even more lable to arack than the adults.  Their enemies
include beetles, bugs, ngmn H [atvae, batrachizms, birds and hsh.
There are a number of species ef small fish which are voracious feeders
on larva and which will guickly clesr a poal or well of all larve
provided they can get ar them. Stall fish called millions, navves
of the West Indies which are voracious feeders on larve have been
imported to different ¢ountries. 1n Malaya there are several smail
fish which are just as good—and it is pmbabli: that similar ones cxist
in Heng Keong,
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Fuctors deerimental to mosquite {ife other than those Yue to

nuttral enemics.

As with all hie physical, chemical, thermal and biological factors
have a bearing on the welfare of mosquitees. o

The eggs can only hawcl in the presence of water which is berween
certain degrees of temperature.  1f there be no water the gearm of life
in the egy perishes.

The larvae are tender naked creatures wlhen born and very sus-
cepuble to unewavard influences.  The older lwrvie are more hardy
but even they are very delicate crearures.  Water which is too
dad or too alkaline or which contains poisons 10 solutien will kil
them.  Some species live in putrid water bu wwost anophelines re-
quire for their development water of a high degree of purity and they
die in the prescuce of decaying ur formeuling matter.

All Lievae age killed by such Lirvicides an the disinlecrants (cresols,
carbolic, mercury sults, copper salts, arsenical salts, formaline, CEe. ).

The miperal oils such as petraleum and s derivatives have a
two fald zction on larva, They enter the breathing tibes and kill
partly by their poisonous action partly by blocking up the rubes and
causing suffocation. Vegewble oily kill more sty by sulfocation
only.  With regard o minera! oils he Lishwr mis are the more Jethal.
In order of then eihcay come peirol, kaosie, Lipuiel fuek, crude il

With regard to the adult mesquirees they ure detrimentally affect-
ed by winds, rains, smokes, cerain vapours, and low remperatures,
They require water and snitable fonds for theie vital processes and if
these be withheld they die,

Mosguttoes us the vectors of disense.

Mosquitoes play w very important role in the transmission of
disease, Malaria, yellow fever and dengue are all spread from man
o man through the medium of these inseers.  In each case the ger
undergoes development in the body of the inscct and only when the
devclopment is complete can it transmit (he disease,

It should be carefully noted that though there are innumerable
specics which attack man very few afford suitable suil for the develop-
ment of those organisms which are pathogenic to man and therefore
very few are of any imporrance in the spread of discase. 3o far as
we know malaria is only carned by anophelines, yellosw fever and
dengue by stegomyizs.  With regard to filada o few anophelines
anc a few culicines act as hosts, Up to date 11 out of the 150 species
of anophelines, 7 out of the 20 species of stegomyias and ane or two
of the innumerable species of culicines have been proved to be disease
carriers. It is very important thac this should be realised for it is of
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great ecorfomic importance. Mo is exier o get nd of a few species
than it 15 w get rid of all misguiroes.

The inpormiwe of mosguuees the econvine development of
tropical countries muy perhaps best e dinstrated by the case of Panama.
Had the French been in [HOSSCSSICT ut the knowledge which they and
we now possess they wouid not bave faled in their artempt to cut
the canal.  In the lsthmus duniry the French occupation the most
important of the breeding places ut the stegomyias responsible for the
spread of the vellow fever were sitvated in and ubout the hospital.
The hespitals as hosputils were s ool as any rthen existing, what
WA lacking wis knowledoe of the epidemslogy of the disease.  The
bcc]pnsts of ihe paticnes were me:QE 1 cups of water ta prevent ans
fram disturbing them.  In these cups the stegomyias e, At
night the nuorses carcfully clowed oIl doors and windows 1o keep ot
the swamp ar which was then thoghit w spread the maludy, shotring
in the real coriers, Onmeside 1o roe yacden were numeris flosver pots
cach standing 10 & saucer of water the home of countless wrigglers,
‘There in the hospital were all the fuceors far the spread of the disease
and ueither the docioers, the nuses sor the patients were avare of the
Facts.

War Agurict Musgritnes o Scienttfre Problem,

When one understands the exteit of the inosqute question one
reahisés thar the craduwion of sease throngh mosquite reducnon s
not so simple as an the surlace it appears o be and rthat there 15 a
probability of time and monee heing wasted an useless measures if
those in charpe of the works he nat conversant wirth the habits and
life histortes of the loeal varictics,  The same argument applies ro
mosguite reduction for the abatement of nuisance.  What 15 the use
of the individus[ house-holder taking aenion if hus nerghboues encourage
propagation by leaving tins, bortles, visterns, gotters, with water an
then and sllew poddies and pools w remain in the premises. Such
action sumply invites the lidy mesquite ta loy her eggs and bring
up a family. In other words at invites the crearion of o nuisance
and pussibly the spread of o diseasc which may result i sickness,
invaliding and cven death to those in the vicinity.  Now people
do not court sickness and death by chaice, when they do se it s from
ignorance, or neglece to pur imo force whar knowledge they have
attained,  There are those who do swhat they GUght not to do, and
there are those whe leave wndone what they ought to do and the
result is often that there is no health in us.  To persuade the un-
believers and to force the recalcitrants andd to stimulare the lezy it is
necessary to have laws.  Dr. Jomes, adviser on tropical diseases to the
Ministry of Health who has just completed a survey of the mosquito
problems in Kenya said in his report;—" No malaria scheme based
on measures to reduce mosquitefs has ever been successful which
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did nor wclude striee legislution w enforee necessary measures,”  What
he soid applies to Hong Kong., It would be simply throwing away
muemey 10 employ an argantsation if the custoris and prejudices of the
populace and the su callad freedom of the individual be allowed 1o
overweigh the comfort wud well being of the whole,

War amiinst mosguitoes hlie war aguinst man s 4 sclentife problem.
Individual offerts may effect local sncceswes bar for an ANT-MHISUILS
campaign of any magnirude o be o success it must be plunned by
ane who has studied the enemy's habus and whe s sequatnted with
s Dte history, Every cffort muost be mude 10 bring untoward in-
Huences to bear upon the enemy’s front line, the adult mosquitoes,
and upon his reserve the larvee, Nog oily must the general know his
wark but each individusl down w ondd inchuding the private must
be su trained that he will do his duty without a hitch.  In an anu-
meseplilo campat thoroughaess s everything, fack of atention ro
defatl wiall spail all, And the campaign fmust be spread over a
sufficient area no attcntion being pald o arbfwl bourdaries such
as those set up by the land othice w mark ow lots,  IF this be not
done the enemy will concentrate on the horders and by aeroplane
night rawds continue to da damiage. the raders returoing to their
reserves aid reerwiting grounds chreeding places) before morning,  One
has to do as the enemy does oo cimopaign and the encnry s no
respector of bovodorics,

[t 1s essenrial thar one general be in charge of the operations aver
the whole wrea coocerned. Division of autherity and the splitting
up ot forces trusting thar cach wiill cooperate perfoctly with the other
sitmply spells fudure and iy one of the chirf reasons why in the early
days antbmalanal schemes fatled in the Federated Malay Stares.  The
Creneral must clear the comury of heeeding grounds for a radius equal
to the average fight range of the enemy,  He cannot respect bound-
aries for rhe enemy does not. He must huve authority to o wherever
necessaty aud - do wharever is necessary 1o keep the enemy in cheek,
And when the country has been cieared of the ehemy the work is
not finished,

A fcq-cc must 1_1-: lefr in necupation, 3 force sufficient to kc:p
the defensive ul'm'i-:s. th arder and deal with any new €nemy recruiting
grounds (breeding places which Mdy arisc}h

For any preventive campaign the following are necessary : —
(1) Knowledge to know how to acr.

{2) Authority to act.

(3) Money to pay for the work,

(4) Stafl to do the work.
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(5) Slﬁalistics and knuwledgt of locai condittons w know when
and how to act

(6) Accurate maps w know where 1o act.
(7) The willing co-operation of the people.

Every endeavour should be made o gain the good will and co-
operation of the people. With thewr willing co-operation the battle
is half won, with their opposition ir is almest afready lost.

It may interest vou to know rthat there is a certain district in
India where a malaria carrying ancpheline breeds in the wells—which
wells could be kept free of larva it only they were kepr stocked with
small fsh.  Bur ir is impossible to keep rhem stocked with simall
fish as there s in each well a large fish which would eat them all up.
The natives will not dispr:nse with the big fish for 1t acts asx an in-
dicator of the quality of warer in the well. Once upon a time it was
not uncommon for one person to poison his neighbour’s wells, I
the big hsh swam about the waier was sound if he floated abdomen
ppwards it was not.  Custom dies hard and the big fish remains,
alin the malana,
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A NEW CONCEPTION OF THE PFPIDEMIOLOGY AND
LNDEMIOLOGY OF CHOLERA.

e

LW, Tomb, ese, s, oo
Chiet Sanitury txheer, Asaosal Minc, Boaed of Heed
Hihl
Capr. G G Madra, s,
Rercarch Weorker, School ef Tropac i MMedwioe and Hygiene, Culcortz.

(Moo Aswecizioa Endownment).

Chaolers wis mtributed Ly Koch 1n the vear 1842 to the presence
in the human intestine of a4 7 eomma baciilus ™ o vibrio possessing
certaen morphological and  culrues, characreristics, As man alone
truorst antmals 15 sohject 1o cholers, s mapossible o sarisfy Koch's
own postudates reparding the coswl relationship of this vibrio to the
disease.  MNevertheless the ™ commn baailus ™ o vibrio of Koch s
generally aeeepted as the causal orgonism of cholera.  In addition to
the morphological and endtoeal charneerisnes of the vibrio as originally
deseribed by Koch, later olscrvers silded rhe serological characeeristic
of " specifc agprhutinaibry 7 and chomed that viboios not [WISSESsIng
this n chialel =0 o r Urrae U cholera vibrios thuugh In every
ather e [*--t ihad v o Lol F'I'l:':llf"l". e vibrio ljfﬁ.'&'rk:'l'i.ht‘d h}" Kﬂfh.

Further investimitions revealed the fact that sporadic cholera a
disease indistinguishable chnically r-em epidemic cholera is Very con-
stantly associated 15-‘1"[‘f'| nnn-:lugghlu_m_'lfm; vibries which differ from the
vibrio of Koch in " apglutinability 7 alone.

Extended scarch by muny observers in many parts of the world
also proved that no chronic cireiers of agalutinaing vibrios could be
demonstrated. nevertheless it was nferred on rthe analogy of carriers
of the bacillns 1yphosus that such cariers of agglarinating vibrios mast
exist and that the disease lay dormar: in rhese carriers in the intervals
between epidernic nuthreuks, in spire of the fact thar all atternpts to
demonstrate such catrriers had proved negative.  Spontaneous outhreaks
of eptdemic rholera had alse heen ohserved to oeenr in m:mj,r-plarxs-.
where oo hisrory of irmediste infection from any ourside source could
be obrained or be rewsonably inferred.

tr was also frequently wsymed rhot Bengal was the only endemic
home of cholers and tha crﬁli"y"m.l:.brenl: of cholera in every other
country of the world could theoret:cally be ultimately traced o its
origin in Bengal.  Our researches kowever into cholera in the endemic
area of the Asansol Mining Settlement. Bengal, have led us 1o a pew
;?:.;T;Eflﬂn of the epidemiciogy as well as the endemiology of this
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In the frst place it was alrecrved by us that during the dey hot
weather in the Asunsol Miring settlement (March to Junc) vibrios
Were VEry numerciss in L pmlds or sround tanks much frf_-quf:n!_cd
by the inhabitants of the Seulcment “for washing alwer defzcation,
On washing being prohibited s these ranks under the Reguladons
[or the Prevention snd Conwral of Cholera in the Asinsol Mining
Sertlement it was found thar vibries graduaily diminished in pumber
and always disappearcd after 12 to g dovs,  We therefore concluded
that the vibrios found by us 1 these ks were derived by pollution
of the water with human faces hur when we attempted 1o isolate
vibries from the stools of those frf‘:'qLlcnlillg_.lhtrtunks e ciforts were
g vomplete failurc, As there could be no doubt heowever that the
source of the vibrips n the tanks was the human intestine we con-
vluded thae the ordinary peptene enrichment process for solurag
vibrics from solid stools was wnsarsfacory, We rtherelore set out
tor discover a method modelied on naturee and alter much EXpEriment
by tal and crror devised whar see shali refer o as the * open-bawl ™
method of cultivaring vibros from steols which was fully desceribed in
the Indizn Medicsl Guzete of Fe Lruary g, pare 360 The merhod

briefly is as follows:—

Enamelled bowls of 500 coso supocuy are wsed cuch containing
250 ocs. of 1% salt soluuon rogether with o few ces. of 19 peprone
sofution.

Each whale stool 1s first thornoghly emulsfed 1o go0 ces. of 1%
saline soluton and allowed to seite for & hours 10 oa conical glass.
40 to 30 ces. of the clear superratont Huid being then inseminated
into one of the enamelled howls,

For the examinanan of stonls of chalera cases und alse as a rule
of cholera coptacts o dilferemr method s used. Small (Ui NLLEIEs of
the cholera stools o be examined are first inseminated by means of
dry pmu_s of wood or twigs frpm a neighbouring trEf: into large test
rubes (& ins. x 1 ins.) containing to be 15 cos. of 1% salt solution.
To the salt solution in these tesr tbes we have found thﬂt the addition
of peptone is unanecessary, since 1) sab solutien is a selecrive medium
in which vibrios temporanly muluply whilst other freal crganisms
are either held in cflmr:-:k or die our,

Gu the armival of the test tibss in the laboratory, or after 2 ta B
hours at ronm temperature, about six large loopfuls of the surface
liquid in the rubes are inserninated into the bowls described above.

The inoculated bowls in both cases are left in lockers at room
tetmperature, protected from dust and air. A few loopfuls of the
surface layer of the bowls are tested daily for the presence or absence
of vibrios by intensive methods of cultivation through peptone medium
and subsequent plating our on bie-salt agar, (Shr:nuld vibrios not ap-
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pear in the bawls prithin ane week they are considered Fli:hfﬂitl'lr‘f. 13
ositive cases vibrios as 4 rule appear within twa ro three days. an
when sbundant pursist in the howls up o four weeks.

By means of the * vpen-bowl V' method we have heen able w
prove thar in many loealivies of he endemic aren ol the Mimng Settle-
ment as many as 35 of the inhabitants are chronic carriers of non-
agglutinating vibrios,

With regord to clinical cholera we clearly ascertained as mention-
ed sbove that rwo bucteriological tvpes existed—sporadic cholera and
epidemic cholera.  Sparadic cholere we found 1o everv respect identical
with cpidemic chelera save only in its apparently nop-infectious or
feebly infectious character and in the facr thar it s associared with
a nuﬁ-agglutinuting" vibrios,  Mackie & Storer! however record an
outhreak of clintcal cholera in o miitary hospical in Alexandria which
wis dus 1o non-amelutinatige vibnns, They also cire the case of a
human veluneeer, who developed severe symptoms of clinical cholera
alter experimental npestign of non-agglurinating vibrios) and our ex-
peetmental robbits after iftravenous injection of these vibrios constanty
suffered from severe diwrchesn and oxamia,,  Epidemic cholera on
the cther hand is highly infectious end s constamly associated with
“agglutinating 7 wibrios somctimes however of vorving degrees of
* amglunnability.” It 15 obvious rtherefore thar * seglunnabality ™
in 2 vibrio is not essential for the cousation of the symplom-complex
hrown as choleva, though the communicabiity of the diseare would
seent to be closcly associated wirth this characterisnie.

In our cfforts to demonstrate the identitv of agglutinarng and
non-aggletinating vibrios found in cases of clinical cholera we first
arempted to convert the non-aggelutinatiny into the ngglurin;uing form
by animul experimients bor without definite success,  Amangst other
experirnents we made a vaccine of a nen-agglutinating vibrio ebtatned
from a case of sporadic cholera and intecred ir intravenously into a
human volunteer having nu ypelutinin i his blood for Koch's vibrio,
The scrurn of this wolunteer was then found ro be able parfally to
aggtutinate Koch’s wibrio {1-20). We also 1n one instance ijecred
a nenagglutinating vibrio intravenously ioto o rubbit which on the
death of the rabbit afrer wix days was recovered from its gall-bladder.
The vibrio was then found not only o have acquired partial agglutina-

bilry bur also the capacity to absorl abont 80% of the :tgglutinin
from high titre Moch’s serurn.

These rwo experiments while proving thar the rwo vibrios are
very closely allied serologically  were  however tnconclusive, We
therefore decided o zbandon the iden of converting the non-agglutna-
ting into the agglutinating form and ro atempt the conversion of the
agglutinating into the non.agglutinating form instead.  For this pur-
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pose a Iresh cholera swol which was subseguendy proved in the
laboratory to contain great numbers of apgglutinaning  vibrios was
inseminated jnto 3 ground tank. the wawr of which had alsn been
proved to be free of vibrios, Samples of the water of the rank in
the vicinity of the inseminated stool were then tested every twa hours
and it was found that the agglutinating vibeios in the cholera stool
permanently challged en snesse e the non-agglutinaring torm under
natural condivans in the ground tank ufrer v2—i1q hoors, This ex-
periment we repeated several rimes with the same tesult. Laboratory
cultures of Koch's vibrin were also shinilarly resred and were found
to chanpe imw the non-agglutinating  form after 23—36 hours.
Agglutinability is therefore muinly an arsheial properry developed and
fixed by laboratory culnivation stnce laborurory cultures of agﬂlminutiug
vibrios take approximately three times as long us the vibnos in the
stools from which they are derived 1o lase thoir agglutinalulity under
natural condittons in ground tanks.

Extended cxaminations of the siools of epidenic cholera con-
valescents showed that Bo. of these convalescents became chranic
carricrs of :mn—.‘tgglurin;uing x‘ihri.‘.}s;:_, L]_‘:E ;1gglulin:{l'ing forim permanent-
iy disappearing from the stools within two 1o four weeks,

L%

A similar cvinge in serological reaction, or “loss T of aggiu-
I:m:lblht} in the cholera vibrio it may here be remarked was recorded
many vears ago by Greig®  More rrcently Calall® has described an
wdentical change in the Slug.i -Flexner group of B dvsentenit in the
intestines of survivors of bacillary  dysenery. ;”'Ln:llnijnuh serological
variations are also recorded by Cunninghum in the spirochzte of
of Relapsing fevert, by Uhlenhut.h E Grossman 1o the lcpmspira: of
Weil's disease®, and by workers in Soudh Africa in the bacillus pestis
of Plaguc®,

5% of healtry contace sarvizr 0 sz Tuninanage vibrios likewise
becomae chronic carriers of oo oveag Zlonnorny ke, the cemainder
frr:f;‘ing themselves altogether of vhones anboaanen within twa o
four weeks.

It has also been a matter of common observation 1n many coun-
tries where cholera occurs in cpidemic form, that during EPIdEmICS
{due to agglutinating vibrios) moa-agglutinating vibrios invariably ap-
pear in great numbers in contaminated water supplies (sewers, etc.)
the non-agglutinating  vibrios  disappearing pari-passu with the dis-
appearance of the epidemic,

Vibrias of varying degrees of Jjﬁglunnablllt}' have also been found
by us in eleven cases of epldermc cholera, and in two cases we have
Hﬂlated bath non-agglurinating and agglutinating vibrios  frem thf:
same chnlera stool,
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On the other hand 2fter examination of thousands of stools we
have been unable to discover one permanent carrier of agglutinating
vibrios in the Mining Settlement and no such carrier has ever been
reported by uny other observers elsewhere.

We have therefore been driven 1o the unavoidable conclusion
that the neo-agglutinatiog vibrio (which s itself capable of Ausing
clinical chelera) takes on the aggluinating characteristic under certain
ho-chemico-physical condiions in the humun intestine thj: nature of
which are at present unkposwwn, and in thiz moaton ferm is the
cause of epidemiv cholera, since it is nat unreasonable 1o assume that
n characeerishic so unstable may as easily be acquired as lost.  Non-
agglutinating vibrios therefore in our opinion consutute the reservoir
of cholera both cpidemic and endernic.

During the cold weather in the Mining Settlernent {November-
February) vibrios arv so scarce as to be pructcally non-existent in the
water of pround anks commonly used by the inhabitants for the
double purpese of bathing and drinking, bur with the onser of the
hot weather (March) they begin to make their appearance and be-
come very numerous as the hot weather advances. It was ohserved
by us thar during hot weather thunder-showers always considerably
increased the numbers of vibrios demonstrable in the tanks,  Tn this
conncction it s of interest to nate that small showers during the hot
dry weather are populurly credited in those parts of Bengal where
cholera s epidernic at that season of the year with the capacity of
increasing  the intensity of cxisting cholers  epidemics.  Chemical
analyses of surface washings after these thunder-showers showed that
the percentage of salts as well as of organic matter in them is very
high, This would reasonably account for the exacerhation of exist-
ing epidmics owang o the rapid multiplication of vibrics in infested
tanks following the increuse of their saline and orgunic contents,  With
the establishment of the monsoen, vibrios decrease greatly in numbers
and are even found temporanidy to disappear when rain falls con-
tinuously for one or more days, During breaks in the monsoon
however vibrios are always 10 be found in considerable numbers in
ground tanks.

The curve of cholera in the Asansol Mining Setlement was found
by us very closely to follow the curve of the vibricnic contents of
surface water supplies (ground tanks), the unmual epidemic season
being confined to the hot weather March o May when vibrios are
very numerous, with occasional epidemic outbreaks throughout the
rains when vibrois are often present 1n considerable numbers, follow-
ed by 2 period of almost complete quiescence during the cold dry
season when vibrios are extremely scanty or non-existent. It is 1o be
noted that the annual rise and fall of the number of vibrois n ground
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tanks although closely related to the epidemic curve of cholera is
entirely independent of the acwal evesremce of cholera in epidemic
form and oocurs whether cholera exists or st

The endemicity of cholers o apv localiy in our apinion depends
peimarily upon the exwstence in the community of grear numbers of
(healthy) carriers of non-agelotuieng vibrios, secondly on the ocea-
sional conversion in ihe ntestines of & propecton of these carriers—
by some vial process—al the nor-apeludinating svibrio ineo it moa-
nott form the ageluntsuog vibrio. thisdly upon the widespread and
continued pollnen of drioking warer supolies penerally sorface water
spplies fe. ground toks wih thes murion form through the un
hygienic hahits sod costones of -he people, und fnurth]':; upan the
crpaciey of viboos to persst ar pauctiply on the dronking water supplies
of the Iecalitn vwing o climane conditions, & vicious cyele being thuy
established,

When once thercfore chaolery has been introdpced inio a com-
muaity 1 widespread epidemie furm grear nwnbers of chionw carriers
uf non-agglurnnatng vibios roman cpparendy fir Vuirs, dmoengst whor
cholera of the :;pur.u:l[u: ur the SHIYS [¥pe iy occur ar any nme,
and i owing to the unhveienic habits and cuestoms of the people
surface drinking water ELJEI[lfi{:H are habivlly concuninaed by them,
then cholera will becime ctlemiic i sndh o locality provided rthat the
climatic conditions e switable for abe survival and persistence of
vibrios 1 the driinkoe water supnlics.

On the conrrary whore wholesule pollution of dinking warer
supplies does nor accur, or where conditions are pnfavourable 1w the
persistence or tnultiplication of vibrios n the drinking water supplies
cholera cunnat become endemic. [ these circumstances also epidemic
outbraaks 1 such accur cannot hecome widespread or sustained n
charaeter and will ™ Bzzle o™ as they are reporterd by Col. (Rl
ordinarily to do in the Pnnpab during the hot dry weather (ILMLG.
Tanuary, 1936, Page 1), Cholers therefore in our opinion can only
become epidemic tn uny lacality doring those periods of the year when
owingr to climaue condivons vibrios are capable of persisiing  or
multiplying in the drinking wuter supplies of that iocality.

We also venture to predict that in rhe Dele area ol Bengal
vibrios will be found to persist or multiply in the surface. water. sup-
plies of that aren at rthe two periods of the vear only when cholera
1s ordinurily epidemic there.’ ane during the hor dry weather immedi-
ately before the mnnual inundarien nf the country and the other im-
mediately after the inundation has subanjed while temperature s still
high and before the onser of the cold weather, the fAoeding of .[hc
country during the rams as welo 2s the fall in remperature durlng
the cold weather being beeh unfavourable to the growth or persistence
of vibrins in the surface water supnlies there.
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On the other hand in the dry and arid regions of Nortl, Western
India the epidemic scason of cholera 1s conbued 1o the rains, since
only during that season is there the uecessary amnunt of surface witer
as well as the necessiry 1enperature wssociated with the Insanitary
habits of the people 10 make an epidemic of cholera possible.

Where the pErcentage of chronwe carrters of |1:c]n-11gg1utm;1ting
vihrios remauns ;'il'.l'l’i“ spanranecus Guthreals of chaler: will e In
frequent and in “such aress cholera 1 1t oocnrs ot abl will bc chiefly an

imported disease.

We have been unable to asceriuin hy LKPLHITlf'ﬂt whether o not
the agglutinating vibrio immediately after it has lost agplutinabifiry
is stll capable of conveying {‘pldﬁltm cholera, bur from our combined
observations o the lield and labormtory we concluode that the vibrio
15 capable of conveving cholera for somctime after agglotinabilicy has
been lost,  An additional factor therefore in the spread of f-pidemu:
cholera is the period of ume which has clapsed beiween the contamina-
tion of drinking water with the agglutinating vibrio and its ingestion
45 @ TON agjglummtmg vibrin by non-immunes,
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AFFECTIONS OF THE EYE
in
GENERAL PRACTICE,

AL S L Ti0d )

BISEASES OF THE IRIS AND CILIARY BODY,
Ly
R. Lindsav Rea.

Ophilialmic Sorpreon wwotbe Lombae Locls Tlopital-o Swigesn . Western  Ophithaimic

[ Daspizal. oo,

Reflecting on the vartous forms of iritis, it is with diffidence
rhat one finally diagnoses 4 cise 10 be of gonorrhaal or svphilitic
erigin, but to face the sk fearlesslv is in the end the better way,

The case T referred to of having dugnesed gonorrheeal iritis in
a man whose history showed thar infection 100k place 19 years pre-
viously, and upon the cxamination of whose prostutic futd ‘the gono-
coccus was found, Hlestrares the value of thoroughness; thoroughness
not opby in the diagnosis of such a condition, but the lack of thorough-
ness in treaung the original infectien.  Time and apain [ have had
such a diagnosis confirmed, and always in the same way. The
gonococeus had been lurking in the prostate gland for years.  One
case in which the iritis wus but moderately scvere, in facr the attack
was abating, when, as the resule of prostatic massage, the inflamma-
von in the eye became cxcessively severe.  The antevior chamber was
completely flled with pclatinous exudats and the pain was intense.
The pupll was lcf']nt widely dilaced with atropine.  The pattent was
placed n a nllratng home, and bad ben fomentadons hourlv.  After
several weeks the iritis compietely subsided. Not 4 single’ synechia
wis left and the resulring vision was /s,

In chrontcally recurring forms of ponocrhoeul iritis a gonorrheeal
vaceine, [{:ngr:thfr with prostatic massage wnll do good. In focal or
toxic forms, nearly every dentist one knows has had cases where, vpon
the extraction of onc or more reeth, the patient has had cessation from
canstane oyve trouble.  Bot neither doctor mor dentist can dﬂgtmse
which teeth are at fault. Dental radiograms must be produced both
tor the doctor and the dentist to decide which are and which are not

healthy teeth.

Again let me illustrate this. A lady who consuited a Harley
Street dentist and another in Edinburgh, was declared w have =
healthy set of teeth. While travelling abroad, she suffered from an
attack of iritis in one eve. I insisted vpon dental radiograms being
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taken.  Ar first she refused, but I was supported by her general
practitioner.  As the result of Neraving her weth, it was found thar
the roots of no less than fifeeen teeth were infected.  She spenc three
months getting these removed,  This occurred several years ago, bur
since then she has not had a single 20uck of irius. Denwal radiograms
should be the rule, nut the exception, both wirh docrors uned dentists,

With regurd to syphilitic forms of iritis, the dizgnosis from the
history of the case is not always ewsv.  Many of these patients firmly
believe they never contracted syplulis.  Orthers, even o ther doctors,
attemnpe to hide the fact.

One case I had where cthe patent ar fiest denied that he had
contracted this discase, but he was suffering from one of the worst
forms of pseodocumour of the ornis o wumnunens cellulitis thar [
have ever seen.  As T found his Wassermann reaction was strongly
positive I apain questioned bim and discovered thar four years pre-
viously tus doctor wld him that 2 small wuare which had appeared on
rhe penis was not u chancre.  In reality it was an aberrant form of
chanere such as was so often seen among the troops 1in Franee,

I the iritis has appeared in a case which had suffered several
years previously fram interstitial keratieis, the sears of which cun be
seen in the cornea, the Wassermann reaction may be or may not be
positive. T have said in a previous article that in acquired syphilis
the Wassermann reaction can indicaze the result of treatment, but in
congenital cases it 15 the clinical manifzsrations which must be ohserved
as the measure of thorough wrearmenr.  Therefore in a case of iritis
duc to acquired syphilis, the Wassermann reaction will be the best
guide.

Another cxample will show how one can infer from a patient’s
own statement what is the probable cause of the disease. A patient
aged 46 discovered that the sight of cne cye was becoming slightly
dim. When the cyc was cxamined, it shiwved not the slighitest sien
of inflammation, but a faine nebulous haze was spreading across the
coned.  The patient unwittingly volunicered the information thar
her father had locometor ataxia. and witheut stating mv  diagnosis
except to the patient’s doctor, T prescnbed  Mist, Hydrure . Tod
ﬁrirh the happy result that nat a rrace of apacity was feft in m:1 mnnrhs::
Lime,

- The action of arropine in iritis i as follows.  First it keeps the
iris and ciliary body av rest. It diminishes the hyperemia and pre-
vents the formation of posterior synechix. ar breaks down these
already fuormed. Atropine nintment 1 per cent. should be nsed thrice

daily. The use of 2 per cent. atropine ointment in hest Jeft the
ophthalmic surgeon.
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some panents cannot bear awropine.  Ope may sce the eyelids,
after a few applications of the cintment, swollen, the CONJUNLCHIVA
cherosed, the skin seollen dowe: o the angle of the mouth, the ap-
prarunce closely resembling that ol erysipelas. Al that it is necessary
o do, if this happens in any particolar case, is to sebstitue %4 per
cent. hivoscrne winnnent o e aoopine, and wmesr the skin surface
with zinc ointment.

Passing from iritts, we briefly teke up the stedy of cycelitis. The
aliary processss, about 76 in number, are dispused radislly from near
the root of the s, The term uvells 1 wed on the Continent to
indicate an inflarnmanen of rhe dris and wliwy bedy, It is not a
goud term o use although ir will illusirare the frequency with which
inflammation wvelves the rrace as o whole, 1t is probable that iritis
never occirs withowr some cvelitis and vice versa.

Clinically, we say cyclitis 1s present when we And keratitic de-
posits have formed on the posterior surface of the cornea.  They are
commonly referred to us " K.P" and are locked upon with anything
bur o faveurzble  eve, These  ceposirs aee exndotes from  the
cthary body pussing through the pupil inw the anterior chamber.
They 1nay orpanise and complewely close the pupitlary margin of the
iris.  They may orgamise and {form membranous epacities in the
vitreous, and sometimes o cyelitic membrane,  These may finally form
bands which wswally conse deraclunent of 1he retna. The intra-
ocular tension becornes Jowared and the eye i quite suft to the touch,
e end resulr being o shronken plobe, (phthisis bullie).

Fortunately all cases of oycling do net end thus.  If the cause
nf a cyelitis be a toxin from sepliv [rrcus, and that septic focus can
be discovered, such as a suppurating antrum of an ethmoidal sinus,
then a cure may T eflecied, ultheargse relopses are fr:’:qucm. Sepsis
in the pelvic organs of women will cavse o evelitis later becoming a
chronic irido-cyclitis,

I can recall a ease in which 1 discovered the presence of a dis-
eased wrerus,  There had been a purulent vaginal discharge Jor four
years together with a contemporsnecas history of iride-cychitis in both
eyes for three years. When [ first saw the panent, the left eye was
compietely bline, and the right eye, although not blind, was in a state
of mmflammation. The operation of hysterectomy produced a most
favourable result. The inflammution began to subside before the
patient left hospiial, and aow for fve vears, during which time a
cararact was removed, the patient has oo able o attend to the wanpes
of her family.

How can one recogmise K.P.F 1f a beam of light is thrown on
the cornea by mreans of a magnifying glass, minute white dots are seen
scattered over the posterior surface of the cornea in a characteristic
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Reference o the illosirativn No. 5 will indicate the sivvation of
the cunal of Schlemm, which is close to the roat of the s and if it 15
wnagined that the space between the lens apd the back of the corneu is
lessened, rthen the irs will be carried forward alse and the angle at the
roat of the e, close 1o the canal of Schlemm, wil became gbliterated.
The caal of Schlemm tself aoay be almost obliterared so thal cessaton
of Rltraven ot s angle may ke place,

Reterence again 1o the illustration Ne, 2 will show that the most
hkely part of the eveball to give way is the entrance of the optic nerve
through the Lamma cribrosa. The surface af the nerve head becomes
congave, and as the pressure within the eyeball rises, so thar concavity
is ancreased.  The pressure wall couse the hibres of the optic nerve (o
atrophy s¢ thar blind spees ey be {ound within the feld of vision.
A glweomatous cup ditters from o physiologienl cup by its excecdingly
sharp overhunpging walls,  The vessels ure seen 10 dip suddenly invo
this hollow and may disappeur behind the overhanging edge 1o reappear
aguin passing to and from the eye.  Where the vessels bend over the
edge of the optic vup the pulsation of the veins and arteries may be
noticed.  The raised inrra-oevlur pressure canses degeneration of the
nerve fibre laysr of the retina, The choroid becomes thinoed.  The
patient often complains uf severe pain, usually of sudden onser
[_:Glﬂurfd.h%]lﬂts are seen around lights, X candle, for instanve, may
be seen distinctly by one eye, and with Lhe other appear misty and with
coloured haloes around the Aame,

The onset of glavcomna may be so sudden that the pavent really
has not time to notice these coloured haloes, for vision has diminished
to couniing fngers or mercly seeing hand movements, and the pain
mndy be so severe thar the patient s quite sick.  One pitient suftering
from acute glancoma told me she thought the trouble was more with
her stomach than with her eves.  The pain was intense, radiating all
over the h_f:ad. Slecp was impossible, and yet, as soon a5 the intra-
ocular tensian wus reduced by trephining, the pain disappeared and the
sickness aL once passed away.  The average case of acute glaucoma
tortunarely is nor quite so severs.  The pupil is seen to be slightly
dilated and irmmobde as the citiary neeves passing through the choreid
f{nlm the posterior of the eye suffer from pressure.  Diminution of
vision 1s due o cloudiness of rhe media, poor intra-oculue circulation
and pressure on the reting,  The epithehum oo the surfice of the
vornea becomes tedematous so that tlie pupik s not readily seen. But

it is remarkable haw quickly on reducing the intra-ocular tension the
cornea becomes quite clear. 1

| In cases of subacure glaucoma rhe tension varies greatly. The
patent sometimes sees coloured rings due to increased rension on the
corned. At other times the rainbow lights are not seen., Tt is re.
markable that werry and anxiety will increase the tension of such an
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Es;_-;1P¢_-5. 1es Sgh]ﬁn]nf‘-; L‘Elnul, o5 covious Lhat {hl’: tenision of thf_' E}'E
Must rise.

If there is a complete blockagre, then an acute attack of glaucorna
T I’!I!u(_llJLEd tf 10 15 net complete, fh‘-""'l a spbacute attack is caused. In
this katter, the eye may not even oe red, although in acure glaucoma,
it 15 feequently mose divcheolt w diagnose the condinivn from an acute
ITIELS.

Primary glawcoma usaally oocers afier so years of age. It is
remarkable thar sometimes 1 1g heredlrnrv occwrring at an earlier age
in cuach .'JULI.,C{,[II.[]E }_,Ellttldl.tun.

Myopic eyes, bring somewhat larger than hyperinetropic eyes, are
therefure, from an stnatomical Ht‘lnd[_,ﬂllll less lable o the onset of this
disease,  In hyvpermetropie eves wirh small cornew, glavcoma s very
ikely w supervene sooner or Jater,

As uge advances, the antenior chamber af the vye becomes smaller,
s¢ that the LDIT‘I]J]IIdtI!I"II] of the 1. lowing anatonucal states, a small
cornea, a shallow anterior chamber, and a pradually enlirging lens,
reiils ro produce the condition known as glavcorma.

As the pauent grows older, scierosis of the various tissues takes
place, that of the cve not escaping. =0 thar the ligamentum pectinatum
may become thickened. Very oecesionally tust as syphilis can produce
sclerosis of arteries and vewns, so the region of the pecunatum may
become sclerosed.

Que case of what | presumed o be idiopathic glaucoma, and in
which the sight was rapidly dimtinishing, | trephined. But as the
wound healed the panemr developed typical interstitinl keracitis, and
1t was f:l'll}’ thet I discovered 4 sirong Wissermann reaction to be
present.  but sucly o case is compuratively rare,
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form, that af a wriangte vty the apex opposiie the puptl and e Dase
across the lowest part of the coroen. 1 the disease has subsided, the
small dots wall have become brown.  The keratine deposits connst of
leucocytes a.'luepu.eimd loam 1w A JUEnUS,

It the irido-cyelitis 15 due o delective teeth, the removal of such
may be followed by a cure. Singularly enough ore of the mast suc-
cessful cases T had was that of a dentist’s wite who promptly had her
diseased recth removed. The KLP. quickly disappearcd and vision re-
turned to normal and has remained so for several years,

f the caose s ﬁ}fphi]is the cise 15 anyrhing but a favourable one.
Plastic exudates are everywhere and the vitreous becomes completely
clouded. 1 have not seen a single case of recavery although it should
not be said thar such a case, if recopnised carty, could not be cured.

Again let me vernind my readers thar the irs should be kept
cilated by means of atropine. 1o cyclitis as in irids, hot bathings or
the constant usc of a Japanese mufl warmer, are of the greatest help.

Hegarding medicines, saiicylates do good 10 same cases,  Srnall
doses of calomel are of uwse, bur the general peactirioner should aiways
have rhe guidance, of possihle, ol an aphthilmic SUPZEn N these serinuy
CASES.

GLAUCOMA.

Glarcoma is 2 disvase of the eve whick, sooner ar later, is seen
by every general praclitioner. Many a doctor regrers that he has not

learnt to teel the tension of an eye while in the ophthalmic wards at
nspital, ;

Glaneama s rhat srve of the eye s which dammaze i done b
increasing indra-ocudar tensic . The ext of the normal circulating
Huid remains the same or may be increased.

It 15 o discase of adule life. It is most frequently associated with
hypermetropia, and is rather uncommon in tyapin.

Prumary glavcoma s produced by the pressure of the lens which
gradually increases in size during life.  The peripheral border of the
lenis approxinates dosely ro the iliary body.  If the lens and the
ciliary body come inrg contack, the circulaton af the aquenus fluid is
interrupted.  The effect, according to Priestley Smith, will be 1o pre-
veat the fluid which is secreted by rhe ciliary body from passing
forwards through the pupil. The lens will, therefore, be forced
forwards, and will push the mis in {frone of making the anterior
chamber very shallow and bringing the periphery of the iris inte con-
tact with the corneo-sclera. In this manner, what is known as the
fltratun angle, (that is the angle between the raot of the iris and the
cornee-scleral junction), will be blotted out.  As it is from this angle,
threugh the fibres of the ligamentum pectinatum that the ELC!U.EELIS»
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Cye, The colontr that 15 imparted we the pupil by the adematous
corneal epithelium gives 1t a bwish green tint, hence the term
“ glaucoma,” the Greek equivalent for " sea green,”

Between the attacks in subacute plaucoma, the Beld of wision is
found w be gradually decreasing. Frequentdy, the period during
which the ntra-ocular tension of the eve increases, is prolonged,
(rraduoalty the eye becomes harder.  Coloured rings muy or may not
he seep.  The weld of vistn very gradually narrows, and 10 the size
of the blind spot is reproduced, sy by Bishop Harman's scotomcter,
it 15 found to be enfurged beyond the normal. It bs in such cases thar
an acote attack may suddenly supervenc,

[y svomen. venous congesticn  associated  wnh o mensiruation,
warry, an iloess or the worry consequent on such an illness, seems w
be the exeiting cause, and it s in such a condition also, thar if rhe
eye 1s :-'.lightl‘;' reddened, the disgnosis of initis may he made and
atropinc Instilled.  1n chronic glivcoma, which i iosidious in onset,
with periedic agacks of slight neuralgic pain, and eccasional coloured
haloes around lights in rthe evening, i stropine 15 instilled, & renl attack
of acute glurcomu may bre prr:cjp—n;r_cd_

The appearance of an eye sutfering from acuwe glivcoma strongly
resembles wn eye suftering frony anuie s, I gt as rrits oo atropine
is witliheld sight iy be losr through exrensive posterior synechie
being formed. ! it s gloucomu the application of atropine but in-
rensines the disease.  When one realizes thae glivcoma may destroy
vision in 24 hours, it is incumbsn: that 4 correct dignosts b made.
‘The corneil microscope bus vome tuoour sid. 1E the pupillary margin
can be scen at all in glaucoma, there is no pewly formed pigment pre-
sent and therefore no synechic.  Further in glaucoma. the odenat-
nus epithelium s first notived, whereas in irids, the agueous in the
aaterior chamber is scen to be full of tine exudates while rhe cornea
itself still remains clear.

To help the doctor to diagnose hetween glaucoma and tritis, [ will
place the symptoms of cuch disease side by side as followrs.

1RITIS. GLAUCOMA.
Muy oceur at any age, often m Usually the patient is beyond

young and middle aged people.
One eye is affected, with a hs-
tory of gradual or sudden onsct
without prodromal symptoms.

Cornea 1s clear but aqueous
humeour may be cloudy.
Anterior chamber uvsually deep.
Pupil wsually contracted,

the age of so years,

Buth eyes usuuily show some
symptoms, There is a history
of prodroimes in 75 per cent, and
the onset is remarkably sudden,
Cornea is steamy.  SeRsitiveness
15 reduced, and aqueous clear.
Anterior chamber shallow.
Pupil shightly dilated and may
be oval shaped.
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Lris 15 o muddy colour.
Pirment ar  posterior  synechur

Ies, if scen, s clear,
Deposits and synechiu alhsent.

Reaction  often absent. The
whole eye i3 injected uniformly.
Tension rased so that eychall
feels quite hard und cannot be
dimnpled with the hnger tips.
Pain severe, radiating all over
the heuwd.  Often accompanied
by sicknes..

It arropine 15 imsnilled, it usually
medns destraction of wiston.

ulten present, or plgment  de-
poaits on the lens.

Reaction of the pupil slugpish.
Ieep circum-corneal tmjecuon.
Tension normal or slightly sofr,
Rurely rased.

Neuralgic pain both in cye and
arpund orhit.

Attack may last for weeks, but
it pupil is kept dilated by means
of atrepine, sight muay not be at
all impatre. :

May [ give ahe fullowing illusration, A lady aged s6, sufering
fram acure glancormie in one cye. and who stated she had had several
artacks previously, but not s painful nor blinding as tie present une,
was seen by me and found to be suffering imtense pain, and gastric
disturbance.  The eye wis quite red all over.  The cornea was so hazy
thar the pupil was seen with difhicalry.  This was at 4 pm. She pro-
ceeded at once w2 nursing home where a drop of 1 per conk. eserine
and hot fomenwlions were applied hourly, A SETONY PUIEZative was
also given. By 1o o'clack the pain had lessened cunsiderably.  The
sickness had disappeared. The cornea had hecome quite clear, apd
the somewhar immobile pupil reduced in size by the action of the
eserine. Uhe fetlininy nawning, the patient wi quite camtariable,
and vision was once again clear.  What should be done? 1 kept the
patient in bed for four more days wheo the cye had become much
quieter.  Remembering -that the patient had sustained several ateacks
previously, cach becorning worse than its predecessor, [ trephined the
eye which rapidly became its normal colour, and full vision together
with practically full field remained. There is aow no fear of a further
attack of acute glaucoma.

A ward regarding secondary glaucoma.  Glavcoma in this in-
stance follows upon some other disease.  Tf the pupillary margin of an
irls shows complete posterior synechiz {ncelusio pupillz). the result of
an attack of iritis, the aqueouns cannor escape through the pupil to rhe
anterior chamber, iris bombé is produced, and unless the iris s pET-
forated either by passing a fine gracfe knife threugh and rhrough or
performing an iridectomy, the rension of the eye will rise.

If the capsule of the lens s left 1 a corneal wound after excisian
for cataract exiraction, secondary glaucoma may follow,

Traumatism of the lens producing swelling of the larter, raises
the tension of the eye,
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Disleeation of the lens may produce secondary glaucoma, and ir
must never be forgotten that one of the symptems of intra-ocular
tumour may be ruised tension alse.  These are amony the chief causes
of secondary glaucoma.

A question that is sometimes asked of the ophthalmic surgeon is
can eserine cure chronic glaucoma?  Although the use of eserine or
pilocarpine will reduce the tension of glaucomuwous eye, they never cure
chronic glaucoma. It may be necessury to use either of these myopics
for weeks or months, but if the field of vision is found to be decrcasmg.
only good can come from an immediate trephining operation,

Readers of this article will readily see thar rrephining rather than
performing an iridectomy is my operation of choice, and as the result
of doing a considerable number of trephining operations, T have not
the shightest cause to regret having muade this choice,

el
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GAS LEAKS FROM DOMESTIC RETFRIGERATORS.
by
Nermoan H. Chanuaretee,

several gaseous substsoves of 1 more or less wxie natsre have
Juimie 1nte current use due o the recent indoserial stride ;l]nng the road
aof mechanical methods of rﬂfrigcmtirm-

For several years ammonia was almost the only refngerant em-
pln:.r-:d by the munutacturers. Revently other refrigerants have been
imtroduced of which sulphur dioxide and methyl chloride sre the maose
mportant aod 10 commoncst use. Al refriperating  systems depend
uh the reperted pusibouwion and condensation of the refrigerant used.
Thase mostly used are,

(1) Methyl chluride.
(2)  Lthyl chloride.
(3) Sulphur diaxide,
(4)  Ammonia,

In most cases the refrigerant is vonfined under pressure, heuce
fts escape from the smallest fracture in the swstem s very likely,

S rapid has been ihe growih of the industry concerned in the
manufactore and dieposal of these relrigecants, that tere has bren
insufficient apportunity w acquire 1 knowledge of the likely hazards
to health invulved,

During the year iga8 twenryfive cases ot pousoning, with seven
deaths, by commercial methyl chloride pas have Dbeen reported  in
Chicagn.  Twenty-two of these Fwenry-five cases occurred in kitchen
ette apartments where gas-leaks were discavered in the electric re-
frigerating system.  The ather three cases developed in a factory
where merhyl chloride refrigerators are manufacrured.  In most of
these reported cuses, gradual ovser of two days or more with
drowsiness and confusion is outstinding, passing on te coma, vomit-
Ing, puin n abdomen and marked mental confusion, In the more
severe cases Lhe restlessness, confusion, weakness and navsest, larer
abdominal pain, pass on to convulsions and CYaNosis :ﬂtﬁrnating with
coma.  In some instunces the patients were aroused from their coma
by atacks of vomiting.  Delifium wis noticed in not a few cases.
Hc:_i;luchf: PErSISLs, I;lnd the temperatirre 15 varishle.  The urine ggve
pasttive tests for di-acetic acid, lormic acid and acetone.  The bTuud
Jcture was that of a primary anemia.

The peculiar musty, sweetish odour of the breath when the case
s first seen and the odour of acetone zbout the patient, also showing

he above suggestive syriptems, suggest possible recent exposure 1o
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methyl chloride, and should be investigated. On aceount of the
metal symptoms several of these cases were referred to psychiatrists.
Undoubtedly they have 1o be differentiated from eovephalitg lechargica,
botnlism and LLr-:hml himurrhagt

The success of treatment depends upon carly recognition of the
cilusitive factor, imroediate removal of the patent from further ex-
posure and rapid means of cimination.  The progressive symptoms
in the severe cases are said ro be due to cerebral necrosis,

It is easy to imagine the reaction of the general public when
this danger is made known.,  Luavmen are am :.‘ipmwd tr know that
all refrigerating devices do not wse the sumie rebrigerant, hence they
conclude all such devices are dangernus,

Electrical refrigeration which hus alrewdy gone s far along the
lines of preventing food spailage and enhancing puhlic health. and has
won ready  acceptunce as i honscheld  ennvenience, will have a
tremendous sethack which will tahe many years of selling effort to
counteracl.  Hence convinong precantions nn the par| of the manu-
facturers is expedient.

Putting a ban on methyl chioride is nor the solution o the pro-
blem except as o last resort, i the frst instamve. impravement in
destgn and tnstallation with perodical inspection is desirable.  Methyl
chloride 15 less roxic thun nther rofriperanes, and s free from odour or
irritating effects. it would net avken o sleeping  person.  Possibly
mctlw] chloride rould be rmplt‘:;{nrﬂd with a substince which swonld
1mpart a distinctive odour or produce an rrritaton in the respiralory
PESS‘lgCS‘ Ly STlmUIE't'ﬂ ';l'lﬂl,’_gﬂlrlg 561 s ber ROTWVE 18 Al QIF]F]TI L] IEJ]}\"\
The high wolatility ol ail pmfrjr:tl:\h refrigerangs makes 1t quite im-
pmhable that ennugh of these substanees could be absorbed. and re-
tained in the food-stuffs.stored in the refrigerators to be really harmiful,

The Commissioner of Health at Chicage has drafted an ordinance
regulating the construction and installation, which it is hoped will aid
in protecting the public from further risks.

RPos2
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CHINESE MATERNITY HOSPITAL,
EUALA TLUMPUR,
WMedical Officars Repere for dhe yvoar igay,
M. Y. Lom, M.B., B.S.
ADMISSION.—Dunng the year under review 3,018 patients were

admiteed inte the Hf_:-'«p]t'tl 15 LUI[]I_1II'LL1 with 2,801 10 1928 and 2,168
in 1gz7, thus m:I.Lmtr an increase of ai; and 850 cases IESPEEIWEI}'

O the bLabies horn in the Hospita! y,céo were males and 1,467
fernales.

The birth of twins cccurred on 18 cccastons,

The patients were drawn from the following places in the
numbers indicared :~—

Kuala Lumpur including Pudu, Pantal and Sentul 1,254

Sungei Besi . ab2
Ampang ... . 1go
Cheras ... L 149
Kajang ... . 139
Salak .. i26
Kepong ... 33
Scwapak .. 33
Brogy 78
Serdung ... T 21
Kanching .. : 65
Batang Bina and ngl T
Semenyih and Sungei L11mg . 58
Rawanp ... 52
Seremban. . 46
Sepang ... 34
Rasa 11
Ulu Klang 32
Bate Arang 2
Ulu Lan*—"’ﬂt .. 20
Kuala Kobu ... I8
Klang ... 18
Serendah ... 16y
Kalumpang S
Ulu Yam 15
Tanjong Mulim ... 12
Kuala Pilah and Bahau ... g
Sungel Way .

Bentong

Kuals Selangor . . 3
Raub - 5
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Singapore...

Malacca .

Taiping ...

Johare

Ipoh

Penang

Teluk Anson

Gomas

S1am
IDEATHS.—There were only 6 maternal deaths, making a death

rate of less than 2 per mille,

el b B Lad ) P s

The causes of death were 2 ante partum hzmorchage before
admission, 2 puerperal sepricwmia, 1 heart disease and 1 eclampsia.

Considering the absence of untc-naral chinics in the country and
the grear number of cases of albuiminuria and heart diseuse admirced
for confinement the results so obtained are ecxcellenr,

There were 80 bubies still born and 15 premature still births.
Twenty babies died shortly after birth many being premarture.

INSTRUMENTAL DELIVERY —There were 6o cases which
required nstrumental deliery.

ABNORMAL PRESENTATIONS —Breech 42
Foor 19
Placenta Previa 13
Transverse 5
Cord f
Face 4

RESIDENT STAFF.—The staff consisted of a Matron, two
Assistant Matrons and 12 Probationers,  They worked very hard and
great credit is due to them.

There were 332 confnements attended by the Matron and Assistant
Matrons cutside the Hospital, thus making the total number of cases
attended by the Hospitul Staff amount to 3.350.

Eight probationers presented themselves for the local Government
Midwifery Examination and all passed.

SUPERVISION.—Dr. D. C. Macaskill, the Honorary Visiung
Medical Officer, visited the Heospital nccasionally during the first part
ol the year and went away on leave in June.

Al least two visits per day were paid by me to the Hospital during
the year,

GENERAL.—The Chinese Maternity Hospital, Kuala Lumpur,
has become one of the largest maternity hospitals in the werld, and
Kuala Lumpur may well be proud of it
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In spite of the additions] new ward and the pumber of beds
been increased to yo, the Hospital wus always overcrowded.  Should
the patients come in in mathematical regularity, the Hospital could only
accommodare 2,520 cases per annum, allowing for each case to remain
in Flospital for the maxmum period of ten days.  This figure, of
course, excludes those ever present women (20-20 in number) waiting
for conhinerment.  The number of patients will continue to grow, and
with a view to relieve ™ hypercongestion ™ [ beg te recommend 1w
the Committee to induce Seremban philunthropists 1o build their own
Chinese Maternity Hospital as Klung has done,

At the beginning of the year :here were anly two paying wards.
These were found insuflicient, and the number was increased to fve.
They were well patronised and the ainount collected by the Association
as fees was $2.797.50, & gratifying sum,
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Clinical Motes.
GUMMA OF THE [(NNER END OF THE CLAVICLE.

!..l'|'

Alevander Cunnon, LD,

Qur patient is a Chinese maie aged 3o vears (English caleuds-
ricn) and the diagnosts lay between taberculosis on the one hand and
svphilis on the other.  To make ceitain of cur diagnosis it was essen-
Hal to deal with this particular case iu this erder: (13 look at the con-
dition ¢here we can do this by carelully examining the six photographs
in turn}; (2} fumi]j; histery; (33 versonzl hustory; (q) phvsical signs,
and laboratory Hndings; and then (3) discussion of these observations;
(0) dtagnosis: and ihen () wresnent. The photographs show the
swelling of the inner end of the cavicle, and by companing the lesion
with the wpemeasure, the size can be accuratelv calculated.  The
series of plates vividly porirav ihe wupidity. voder treatment, with
wiuch the lesion disappeared.,

The Family Historv —The futher and older brother both died
of tbercelasis ., ., . “ihey used w vomnit 2 lwt of blood.”
The patient {No. g313) states that 0 Chinese doctor once 1old him that
he was suffering from ruberculosis.  Ten vears age he rarried, and
a few months ago beeame & widower . 0 . (cavse of wife's death
not ascertaincd).  Two children were burn, vne ren years ago, and
dicd at the age of three vears (Enzlish calentation) of (2} scurvy; and the
other son ts now alive and well 21 the age of four vears.

FPersonal History.—History of syphilis ten years ago; the lesion
was only treated locally for a left inguinal bube which developed later.
Says that hc occasionally vomnits a lirtle dark red blood (this may be
from the dilated asophageal veins and not from the lungs: abour a
teaspoonful or at most o desserispronful of blood).  He had symptoms
of cirthasis of the liver {which mav acrually be due to gumma).

The swelling of the inner end ~f the clavicle was frst noticed about
ine miceath, e, and 3 faerighe esrlier the pain had commenced. When
the s-cdliv2 o as Bt onenced. the patient complained of sudden pain
goung ' down the lelt arm,” which was worse when he tried w use
or mave the arm.  The nature of the pain was boring in character,
and was much worse ot night, and as rhe swelting increased so did
the pain, until by the time he first saw us, he was o agony.

For some months previnus, tarce Chinese doctors, and then two
European doctors, treated him without result.  He was also rreaced
at one of the Incal hospitals, but was given wp as & hopeless case.

The parient stated to an disinterested observer that ™ since r_hre
“blood injections * my swelling has disappeared, and so has the pain,
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and my army s made well ’15_3141 my cough which used o ouble
me at night no langer does so” 0 Luve ot vomited Dlomd Tor some

1HTE  Nave.

Physial Sigus—The tumaur flucruated in the centre, and when
firss seen muhl.nf:d rwo and a half inches in Bne with the clavicle
and two inches ar right angles woahar line, :"L rough estinate ol s
protrusion uhove the noomal sorface lovel was Gne ancl a half inches,
at least, Hewe deep it was cane he qudged from the sympioms pro-
duced i pressere on the biachal plexos il subciavian yvessels,
No more pain produced by pressare, There was no disculourating
af skin.  Shight wnderness o touch on outer Tuwders, No local joine
symptoms.  The tempeniture wis nol rused.

f,,-,;j;m“a;,:,,-y 5,53;;;—‘\"“_ thank e, Binerr and Dr. Laing for
'E-Lmd]\,' carrving  oul tie Wassermann reactiom on several  ocrasions,
The W.R.. wuy strongly positive, and rermnmed s forowio weeks
after which 1t has remuained neimative 1o chate,

The SPUEUm wWas exdringd and T OHL chetecred,”

There were nut {wor are there nens) any ather signs of tuber-
culosis, bur 1t 15 neverehieless passilile thar the twe conditions are pre-
sent (a much more frequent combination than s ofren realized),  No
sugar 10 the urine. Sy Gieav voog s neemal o the usual rests)

fdscseeven, —Is thrs swellinge robercalons or sypholitic: o any-
thing else?

Of the thirty-three conditivns mentioned by Leftwich. we can
with certainty confine ourselves in this case to these teo conditions.

Let us frst consider (he .f;!.i.-'ﬁ!]lmg itsel £

In sypphdis we find that in tertiary periosteal forms the pain s
worse at night. and especrally when che parrs are kept warm,  The
swelling may be oither diffuse or logalized,  There 08 never any
discolouration of the skin {unless due to spplicatiens o die part), and
there may be tenderness on pressure. 1 osicomvelits is present there
is diffuse sclevoss of vnry dunsity which can be distinctly made our.
Then there is intolerable aching {owing to the tension in the bone).
When gummia formation occurs, Hmtu.xrmn s usually evident, and
there is often severe pain especially ar pighr, amd prcﬁ.sur-t Symiptomns
may occur and be very alarming,

[:cmsidcring tuberculosis we must remember in the epiphyses,
that caseation and pecrosis, MY OCCEr and n-:.terjmw:litit, ar chronie
abseess supervene.  The pain s in proportion to the depth of the
lestan, and subjection 1o pressure. The swelling may be of the bone
self, of the soft parts cmcrmh the hane, or purely an abscess.  If
an 1hsccqa‘, Eh'l_r:i'. is a bluish tinge of the skin over that part. and if
T.B., it is “cold " {po inHammatery phenomenn), Tt may track to
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a great distance in decp bone lesions.  Fever is usually sbsent be
fore the abscess breaks or becomes infected,  There are point svmptoms
either of deformity, imrmebility, and/or pain.

It will be seen that there 15 evidence here in favour of both T.B.,
abscess and gumma, but the vote 15 usndoubtedly in favour of gumina,
A careful consideration of the paticnt’s history, and close application

of signs and svmptoms in fovour or against enther side should leave
no doubt in the readers mind,

A umely word mighi bere he spoken regarding 1he Wassermann reaction, lest
it mkght have cended 1o biss the dagnness in spiee of the T.B. found i the sputum.
It muost por be torgotten that a \vassermann ceacoen may be poetpve v the following
conditons [a!phal::t'u;ally atr.'illg_td}: HEMEUrTRTL, thighetes,  disseminated 5{E:r|;|515| 5:}'},3
gases of chronie eve disease, LRI, leprosy . canver o cicrhosis of the bhiver, tocomotor
ataxy or rtabes dorsals (%), malana, neaa, osteins delocmans. peblagra, Ravoaud's
diease, sYPIHILLS—conpesital o0, prmars 3ot oble, secondary  po0%. teruary
=58, mmencnpuks 73N, L LripkaMemidiasis. and vaws, Nevertheiess, a itromg-
b postive HOR. wnaye Jadivates sephifitic anfeotion (10 the patent has been taking
nwttcory, bsouth, af arsenic mreparauans, @ thece weeks corse of lodide s nevessary
before the test @5 nader.  [E 35 wvieresting to otz that s oesson with o serong posinve
WoR., »noummune o the cohra vemmn reacnon gnesmally basmolysis occors, but ok
e syphilis, or cancer). A forther word noghe ant be spoken i vaig regarding  the
Porges-Meizr Eeacron. This mwes tie <ame sosoio oo the Wasermann reaction. but
the advantage is that evenn clinan van csrry the tesr i lis awn consuleng FAIGT
ot even in the patents own hame. A ot onublin ol leatin in normal  saline s
mixed with an rowal sart of Dlond serwo, ard allaved e ostand ar reony wmperatre
for fve bours. The Jerithin o precipntaced b svphiliie but ner by nororal serum. 1

v haad dhic |,|-.-_-.;_.:1-|||1i'_':| T I T S TTTE ] E e L1 B Ve Fee thie el dne theras edahec I'J'I-'
mev colledoue Dws Maoenn au che Bacrerobeacad nsooee . ard ook e desules o be
parallel and celble, b wnd of wacieng anuel s osoumdad  oche Teoithoe proprraton

must be prepared By the chrindst frech, eveey adav, The metheal 50 well known and vaed
un the Continent of Ewanpe.

The dragnasis Gumma of the inner end of the left clavicle.

Treatmeni.—Auto-haema-therapy.  The technique was described
in the August Number of the " Cuducess,” under ™ The Cunming
Ways of Syphilis.”™ This paticm received thirty-six injections given
every other day, the time accopied in the treatment being seventy-
three days.

Remarks—The duwtes on which the seven photographs shown
were taken are Julv zznd, August gth, Avgust 2oth, September 7th,
September 17th, October 3rd and December sth. 192g. The patienc
has now been discharged two months and is doing hard labour in H.M.
Prison, Hong Kong,

The Wassermann reaction is now negative and no T.B. were
detected on the last occasion in the sputum.

The patient has gained five pounds in weight. {126 lbs., on July
22nd, 122 lbs,, on August 1st, and 125 lbs.,, on November 15th, 1929).
Ne other treatment has been piven and no diet beyond that wsually
given in hospital.
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This 15 a case of gumma of the inner end of the clavicle which

has been cured both clinically and so far as laboratory resis are con-
cerned; and may be—aulso tht‘ T.B.  Are we nol wld in Leviticus.
Ch, XVII, 1« . . . " For the life of the flesh 15 in the blood &

(as 1s frequently the death of the Aesh, through the blood in the form
of toxin poisumng, and later septicarrua).
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Review of Books.

* The Essenrals of Histology "' Edited by Sir Edward Sharpey-Schafer,
p.xs. Professor of Physiclogy and Histology in the University
af Edinburgh, with the co-operation of H. M. Carleton. sh.no,
Lecturer on Histology in the University of Oxford, Tiwelfth
Edinon.  Published by Messrs. Longmans, Green & Co., Lid.,
Price 15/- ner ?

To review such a book as this in detail i by no means an easy
task; the new edition is so thorough in irs treatment and so exact
i its matter that it has noc only fived up te, bur cven enhanced the
reputation of previous editiens and onc is almost tempted to snggest
that the book has gone bevond the stuge of * Essentials.”

The early chapters are well worth recommending to the special
attention of students, geneeal cell strucrure, the hiswlogy of the bload
cells, —including the Arneth counr—being well ser out. It is this
clementary cytology, the real basis of the subject, that the student
generally skips over rapidlv in his endeavour 1o ger on o the * real
part of the subject.”

To those of vs siiued away fram die large seats of Jeirning
ad from Intmute contact with our Relloww scientists, the appendix
18 a most valunble pare of the hook, for in it all the standard methods
of staining und sectian curting are dealt with in a method which brings
the technical side right up ro date,

The cfhcient treatment of such a subject as Histology demands
a large number of diagrams and hgures, and rthis necessity is well met,
It is doubtlul however whether the photographs reach sueh a high
stardard.

On the whole the Editor and his collabarator are to be congratu-
lated on pmducing a volume which should enable the student o met
the maximum value oot of his ohservanons in the labﬂratm}r.

“ The Internal Seeretions of the Cvary ”: By A. 5. Parkes, m.a,, #hn,,
p.sc., (Monopraphs on Physiology Series), London, Messrs.
Longmans, Green & Ce., Lid., 1929. Pp. 242, Price 21/- ne.

Nowadays medical science is making remarkable advances in
almost innumerable directions; long since, it has been impossible for
one man to keep pace with all these advances, and now it has become
a life’s work o keep pace with the progress in one direction.  ‘This s
nowhere better exemplified than in the realm of the ductless glands.
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One grea disadvantuge of soch rapid strides is that the H_'ludii.il'ﬂl
man has oot ume to read all the current literature on the subject 1n
which he is specially tnteresied, and if he waits until time has cst;lhlm!:n-
ed the truth of any new work he s then already out of date. This
difficulty is shared also by the teacher who has to decide whep new
work is sulhciently established to incorperate it in a medical syllabus.

It is for these reasons that a work such as the latest of the Mono
araph Series is invaluable.  Dr. Parkes has not ooly stwdied his subyject
but he hus atso been o prolific worker ar v oas well, und his ook must
rack us o standard work on ovarion secretions.

The book seems to establish definitely the rdle of the anterior
pituitary body in eriginating the @strus cycle and rhe connection be-
pween this phenomenon and messtruation is of vust impertance to the
medical practencr.

The hook s well printed on good paper and well bound, and
contains 65 excellent fgures by way of ilustration. A very lengthy
and complete bibliography conraining 66] references makes the bhook
a necessity in any up to date library or research laboratory,

“ Fhe Feenttals of Chencaf Physinlope V0 By Wo Tr Flalliburton,
Mo, L. ks, |.oc%. Hewinn ehoon b, and WO Kohaon,
rh.o., psc.. Twelfrh Edition. Pp. xii o 383 . 56 hgures, 1 1n
colnur.  Messrs. Longmans, Green & Co.. Lid., Price g/- pet

With the new cdition of this well known book comes the in-
evitable sddition of new names on the title-page, and one rust agree
that the senior author has chosen swcll in his collaborators for the faer
that they are engaged in Jctive teaching is evident from the slight
addrtinns and alreranions.

The heavy-type pracrical mstructions st the beginning of cach
lesson is followed by concise explanatory paragraphs, illustrated by
structural formula and diagrams. A very reltable scheme for the
detection of substance of physiological imporrance is prefaced by a
wise warning against merely memorising such a scheme and follow-
ing it according to ruleof-thumb methods. One wonders how often
such good advice is heeded!

This concise and adequate book for medical physiology students
is completed by a thorongh index running into 24 pages.
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"ELIXOID ' EPHEDRINE COMPOUND.

An clixir agreeable to the palates of children and fastidious adules
is how issued by Burroughs Wellcome & Co. under the name of
“ Elixaid ' Ephedrine Compound. The value of ephedrine in asthma,
hay-fever and other catarrhal conditions of the nose and naso-pharyax
is now established, and its usefuiness in mild and moderate cases of
whooping-cough is fully recognised. * Elixoid ' Ephedrine Compound
is prepared with the pure lavo-rotatory alkaloid and is an acceptabie
means of administering ephedrine to children and o adults who prefer
flid medicine.

Issued in boutles of a-Auid ounces.
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