Inaugural lecture on the possibility of extirpating malaria from certain
localities by a new method / by Ronald Ross.

Contributors
Ross, Ronald, Sir, 1857-1932.

Publication/Creation

[Place of publication not identified] : [publisher not identified], 1899.
Persistent URL

https://wellcomecollection.org/works/re5ydphe

License and attribution

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/




when she bites ns, Finally, we can infect any number of
healthy birds by allowing infected mogquitog to bite them ;
and I have heard that the Italian observers have succeeded in
infecting healthy persons in the game manner. The rezearch
is therefore practically complete.

That these parasites should be able to transfer them-
gelves from a man to a mosguilo and back again may
however be looked upon as being too wonderful for eredence.
As a matter of fact, it is nothing exceptional. We have long
recoznised that many paragitic animals require for their com-
plete development to live in two hosts. Thus, fora few ont of
many known instances, the common tapeworm, Taenia solinm,
passes its earli® stage in swine, and then goes on, when
awine’s flesh containing it is eaten, to its adult stage in
human beings., Trichina spiralis has a eimilar history.
Filaria nocturna and Filaria medinensis divide their life be-
tween men and mosquitos, and men and Cyclops guadricorniz
respectively, 2o with the parasites of malaria, man iz Lhe
intermediate host, and the mosguite is the definitive hoest, as
it is called; and there is nothing extraordinary in these facts
except that the instance is the first of a unicellular animal
behaving in this manner.”

#imilarly the fact that the infection of malaria is produced
by the bite.of an Arthropod is not without analogy. We know
of two important diseases of catile—namely, Texaseattle fever
and tsetze fly disease—which are inoculated, the first by the
bite of a cattle tick, Botiphilus bovis, the second by the bite
of the tsetse fly, (Glossina morsitans.

It is now necessary to touch for a moment on some objec-
tiona to the mosquito theory of malaria which one secasionally
hears of. It is sometimes said that malaria exists in places
where there are no mosguitos, and that people who have not
been bitten by mos ciu.ilua get malarial fever, and the converse,
All T can say is that no eases of the sort have yet been
gubstantiated by adeguate inguiry, and that the proof of
the theory is now =0 absolute that we are justified in bein
very sceptical regarding casual statements of this kind.
I have often been told that no mosquitos exist in such and
such places, but have nevertheless easily found them there
by looking carelolly for them. Then, again, it must be
remembered that certain species of gnats may possibly
convey the disease—which will probably explain the former
Erc!;nlence of malaria in England. Lastly, it mnat always

e remembered that when we speak of malaria being pro-
duced by moaquitos we refer only to malarial [over, and not
to other kinds of fever: and, more than that, we refer only
to the first infection. Persons once infected with malaria
are subject to relapees, which have nothing to do with
mosuitos.

Sueh then are the new facts which science has placed at
our disposal. It remains to ask whether they are likely to
help us in the prevention of malaria, and if &0, how #

Many of those who accept the mosquito theory hawve
emphagizged the valoe of individual procautions against the
biteg of the insects; I fear it muost be said that sueh
precantions will not help us much, A few intelligent prople
may perhaps escape infection by the scrupulous use of
punkahs, mosquite-nets, and g0 en, and I certainly think
that a good deal ean be done in this line ; but it isidle to
guppose that entire populations of malarions areas, often
barbarous or aeml-harharuhwmplé, will ever trouble them-
golves to adopt such methods of defence. We must seck
gome more practical means.

There seems to me to be a distinet possibility of our being
able to check, perhaps even to extirpate, malaria in some
localities by the extermination of thoze species of mosquito
which carry the disease in that locality. t me explain my
reagons for holding this view.

In the first place, although we are not yet quite certain
regarding some details of the subject—soch, for instance,
ag whether malaria is produced only by the bites of the insects
and how the parasite is handed on from mosquito to moesquito
—we may still, I consider, rest assured of one thing, namely,
that the existence of the definitive host of the parasite, the
mogquito, is absolutely necezsary to the existence of the
parasite iteelf, and therefore to that of the disease. We do
not gather thiz from direct experiment ; we gather it from
our knowledge of animal life in general and of parasitic life in
particalaz, [ have already said that the parasites of malaria,

like tapeworms and some other parasites, require two hosis
for their development, We are justified then in supposin

that if ome of these hosts (the mosquitos in the vase o

malaria) be exterminated, the parasite also musi cease Lo
exist. The common tapeworm lives altermately in sawine
and human beings: if we could ordain the general destroction
of swineinal r?i’ty, the tapeworm would disappear. The me-
chanizm of all these ereatures is so accurately adjosted to their
conditions of life that we cannot conceive them as continuingto
exist if those conditions be abraptly altered. The parasites of
malaria reach maturity in certain epecies of mosquito; if
those species perish, the parasites of malaria must perish with
them. %

Admilling this, the practical question still remains. Is it
at all possible to exterminate the mnlari@abrq.rm? a[:[-eema of
mosgnito P Anything like general extermination is, of conrse
quite impossible; but it may prove possible to get rid of
vertain species from the more civilised malarious areas, such
as towns, eantonments, and plantations. Let me try to
explain how, .

teedless to say we can never hope to exterminate them by
eatehing and killing them individually. But fortunately there
is a very vulnerable stage in their carcer, before they reach
their winged condition ; that is, when they are water insects
—the little wriggling larvee found in pots and tubs of water,
and in stagnant puddles. These larvie take about a week to
mature in the water. When mature they rige to the surface
and become the adult winged inzect, and fly away. The
females feed on men, cattle or birds, and ean live for werks or
even months, laying eggs a few days after each meal. Now it
is hopeless to attempt their destroction when they are winged,
but our knowledge of their life-history leads us to suppose
that if we could make arrangements to empty out onee a week
all the tubs of water, the ditches, puddles, and wells within a
given area, we shonld be able to extirminate the larve within
that area, at least for a time—and therefore algo we should be
able to exterminate, at least to a great extent, the adult mos-
quitos.

I know, from my own experiences in India, that private
houses may often be kept comparatively free of mosquitos
simply by ishing stagnant water from the premiges. But
a pubﬁc measure of the same kind would be much more diffi-
eult. In many large pative towns in the tropics, for instance
the s, tubs, cisterns, wells, drains, ditches, ponds, an
paddles are so innumerable that I fear it wonld prove a ﬁmpa-
less task, even to the most eflicient municipality, to deal with
all of these onee a week., The case might be different, how-
ever, were we called upon to deal ouly with certain apecies of
mqs,{;!luiw— gay, for example, with meoagquitos which do not
breed in these innnmerable pots and tubs of water, but which
confine themaelves to a few small puddles of a certain deseri
tion, which can be easily found and filled up. Here we might
hope to do something. 1

ortunately, in order to extirpate malaria, it will not be
necessary to declare war against all mosquitos in general, We
already know for a fact that only certain species can carry the
digease, If it prove to be the case, as I think it may prove
th:at these particular species can breed ounly in a few isolal
collections of water, then we may expect to find ourselves in
possession of a cheap and effective means of extirpating
malaria, at least from the more civilised and therefore the
more important areas.

According to my observations in India the commoner kinds
of mosquito there belong to two genera of the zoological
fainily of the Culicidm—namely, genus Culex and genus Ano-
pheles. The commonest species, those which swarm in almost
all Indian towns and villages, appear to belong to genus
Culex. They are dietingmished zoolopically by the females
poseessing short palpi, and more popularly by generally hav-
ing plain unspotied wings, and by sitting against walls with
their bodies hanging downward. They seem often to bite
birds as well as men. Their lega and bodies may be various]
gtriped (brindled mosquitos) or unstriped (grey moequitos).
Their eggs are laid on water ; their larvie or grubs, 8o far as I
have observed, float head downward when resting on the sar-
fare of the water ; and are generally able to breed in potz and
tubs of water, cisterns, wells, and drains—that iz, they seem
to 1l:rpfm- artificial eollections of water such as these to natural
collections, such as rainwater, puddles, and ponds, It ia
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owing to this fact that they ave found in such large nambers
in Indian towns and houses, and, indeed, the commoner
E may be described as domestic mosquitos in the same
sense as we call the common housefly . Musca domestica.
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gronnd, such as running water, lakes, large ponds, tanks, and
ricefields, often down to the smallest pugli of rainwater ;
while puddles which are too high-placed or isolated for fish
are apt to dry up during fine weather, or to be groured out
when there is rain. In short, the grubs of puddle-breeding
mosquitos, as we may call them, are subject to so many
dangers that I guppose few haunts can afford them the
reguisite shelter.

give these facts as [ found them in India; but should
add that my studies of mosquitos were far from Ew_-ing formal
enough to cover all the varions speci e,

To return, then, to our original question—if I were asked
whether it was possi-
ble to exterminate
mosquitos, I sheunld
reply in the ne tive
in respect to Caolex,
while I should think
it probably possible
to exterminale Ano-

heles in certain local-
ities, The haunts of
Culex appear to be too
common to be obliter-
ated ; those of Ano-

heles rare enough to

e dealt with by local
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1 will now direct
your attention to a

very important point—
the significance of
which yon will readily
be able o appreciate.
There are many rea-
somg for thinking that
human malaria is not
conveyed by genuos
Culex, which I think
cannot  be extermi-
nated, but may be con-
veyed by genos Ano-
phieles, which I think
ean be exterminated.
Durlng[ee?eml years
in India [ endeavoured
to cnltivate human
malaria in many gpe-
cies of mosquito.
tried many H-J.H‘ﬂiEE of
Colex, including the
commeonest ones; all
theexperiments failed.
I also tried five kinds
of Anopheles, Three
of these failed, but, on
the contrary, two suc-

ceeded.
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The reason for the scarcity of the breeding-pools of
Anopheles appears to be that the gudalm a) munst large
enovgh to be anent for a few days to allow the larve to

perm

mature é (#) must not be so as to contain minnows
whieh devour the larvee with avidity) ; and () must not be
iable to be scoured out by every shower of rain. In India
minnows are in almost all collections of water on the

British moesguitos (Culex and Anopholes).
Dipterist to the British Muscum, Katural History

| S
enced the same Eglng in Calcutta, where they occurred in a

T had reached snceess ;
go that I cannot give

recige names to the
two epecies of mosquito employed. Nevertheless I know for
certain that both belonged to the genus Anopheles, and that
both can earry human malaria!!

Now Grassi, Bignami, and_Bastianelli have also suceceeded
in cultivating the germsof human malaria in mo unitos in
Italy; and it is a fact well worthy of attention that the
gpecies of mosquito with which theyhave succeeded is a third
z-|l.wciea of Anopheles, namelf, according to Grassi, Ano heles
claviger (Fagroi Hence the three species of mosguito which we
are sure can human malaria all belong to genus
Anopheles, Compare Grassi'®. ;

But there are more general reasons for exonerating Culex, or

From a d-1 fin{B by l;[r. Efnca‘t. Ansten,
epariiey






