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Obituary 

SIR RoNALD Ross, K.C.B., K.C.M.G., F.R.S. 

RONALD ROSS'S great discovery was made so 
long ago that it is difficult for anyone, unless 

he is nearer sixty than fifty years of age, to remember 
either the baffling mystery of malaria or the flood 
of light which his discovery threw not only on 
malaria, or even on tropical diseases generally, 
but also on all disease. His discovery disclosed 
conclusively a new method of the transmission of 
disease; and its practical importance was immedi
ately recognised, as Great Britain was beginning 
to understand how vital it was to minimise the 
wastage of life involved in maintaining her Empire 
overseas. 

Ross stated himself that it was about 1889 
when he began to take his profession seriously, and 
he was specially attracted to the fever cases that 
mainly filled his hospital. As he had not heard 
of the work of Marchiafava, Celli, or Golgi, it is 
perhaps not surprising that he was unable to 
recognise the bodies described by Laveran. But 
a visit to London in 1894 brought him into contact 
with that other great figure in tropical medicine, 
Patrick Manson. Manson knew all that was to be 
known about malaria parasites at that time, and 
his penetrating mind had already decided that, in 
some way or another, the mosquito was the agent by 
which the disease passed from one man to another. 
Nor were his speculations merely the dreams of 
an idler, sitting in a comfortable arm-chair 
Manson had worked in China and had there dis
covered two phenomena : the nocturnal appearance 
of the embryo of Filaria bancrofti in the blood of 
man, and the shedding of its sheath when the hlood 
was cooled. He had wondered what all this meant. 
Had it any bearing on the life-history of the 
parasite 1 He had realised that this disease could 
not be spread by direct contact, and that some 
special mechanism was required to assist the 
parasite's escape from the human body. He 
rightly inferred that the mosquito wa..q the most 
likely means by which that occurred. He reasoned 
that when the mosquito sucked blood from man, 
the parasites would be sucked in too, and that 
after living in the mosquito during its lifetime, they 
would escape on its death into water, from which 
they would again reach the body of man by in
gestion. 

Manson forthwith put his ideas to the test, for 
he was a man of action; and he saw things that 
convinced him that he was right. Men might tap 
their heads and suggest that Manson was mad in 
some of his ideas. I am sure he only smiled at 
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that, for he had seen with his own eyes something 
that could have only one meaning, namely, that 
the parasites had found a congenial abode outside 
of man, and were growing in the mosquito. With 
this firmly fixed in his mind when he began to work 
on malaria in London, and when he saw certain 
strangely moving forms, he concluded that these 
were not due to the convulsions of a dying parasite, 
but were the beginnings of a new life cycle which 
would be spent partly in the mosquito, partly in 
water, and ultimately in man. 

Manson told all these things to Ross ; and it 
was decided that Ross should begin his investiga
tion with the crescent form of parasite and try to 
follow the flagellum, that curious writhing thread 
which bursts from the crescent some time after 
blood has been drawn from man. 

As it turned out, however, although the flagellum 
was the new phase of the parasite's life outside its 
human host, it was practically useless as a clue to 
the discovery of the secret. "Follow the flagellum" 
was Manson's advice; but the flagellum absolutely 
and utterly disappeared soon after it entered the 
mosquito's stomach, and it could be found neither in 
the stomach nor in any other tissue or organ of the 
insect. It is here that the genius of the younger 
man came to the aid of that of the older. For Ross 
had the perseverance that is required to make great 
discovery, and he had the eye and mind to recog
nise the malaria parasite when it presented itself, 
strangely disguised, in the wall of the mosquito's 
stomach. 

For nearly two years Ross hunted for the elusive 
thread. He dissected, he stated, more than a 
thousand mosquitoes, going through every possible 
tissue, and working out a technique that finally 
laid bare the parasite. What neither Ross nor 
Manson knew was that only a few species of 
anopheles carry malaria, and that in many parts 
of the tropics, India included, the number of the 
dangerous species is a very small percentage ; 
indeed, in many places, only a fraction of one per 
cent of the total number of mosquitoes that buzz 
around and bite a man. But at last came the day 
when Ross had a new species of mosquito to feed. 
He bred it from a new kind of larva. He kept it 
in captivity, and he pictured in his notes the egg 
of the insect, which is olearly that of an anopheles. 
He fed it on a malarial patient ; a few days later 
he dissected out the stomach of the mosqnito by 
his own special technique, and there lay the malaria 
parasite-a tiny thing, but to the searcher's eye 
the thing he had sought so long and so patiently
indubitably the thing, for it had the fine grains of 
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pigment that the parasite in human blood contains. 
He had triumphed over the chief difficulties, and 
discovered the two unknown quantities, neither of 
which could have been found separately : first, 
where the parasite appeared in the tissues of the 
mosquito, and second, the kind of mosquito in 
which the parasite was found. 

Now on the eve of complete triumph, an exasperat
ing delay occurred. Ross was removed to a station 
in which there was no malaria ; but thanks to 
Manson, he was put on to special research duty. 
He had learned how to keep mosquitoes alive for 
longer than Manson thought they lived, and he 
soon followed the development of the parasite 
through all its stages in the mosquito-the growing 
zygote in the stomach wall of the insect, the 
development of the sporozoites in the zygotes, the 
bursting of the zygote outwards, the spread of 
these sporozoites through the body juices of the 
mosquito, the presence of the salivary glands in the 
fore part of the body of the mosquito, the gathering 
of the sporozoites into the glands, the duct leading 
from the salivary glands direct to the proboscis of 
the mosquito, and the final and conclusive proof, 
the infection of healthy birds by the bite of 
mosquitoes containing these sporozoites in their 
salivary glands. Can we wonder that when Manson 
announced these discoveries to the Tropical Section 
of the British Medical Association at Edinburgh 
in 1898 they created a " profound sensation among 
the members", who stood and cheered? 

To estimate the advance made by these dis
coveries, it is worth while for a moment to turn 
to what men knew of malaria when Ross began 
his work. Laveran had discovered the parasite 
of malaria. Malaria was no longer a vague mist 
floating over a swamp, that entered a man and 
caused chills and fevers, with a rhythm almost like 
the changes of the tide or the phases of the moon. 
The miasmic hypothesis of malaria was a fine 
conception ; it explained better than any other 
all the facts of European malaria. It was, indeed, 
a very brilliant explanation of one of Nature's 
most cunningly hidden secrets. In Europe, it was 
true that malaria was a disease of low-lying swampy 
places, and that elevation gave immunity from 
the disease. But unfortunately, the explanation 
that fitted European malaria totally failed to 
explain it in other parts of the world. There, 
malaria was often virulent when there was only 
fast-running water and not a swamp within miles. 
Some of the most intensely malarial places were 
among the hills. Malaria occurred in deserts, as 
well as jungles ; or in towns which were neither 
jungles, deserts, nor swamps. 

Laveran gave precision to the conception of the 
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disease, but did not show how it spread from man 
to man, although he had suggested that it might 
be carried hy the mosquito. There were specula
tionij and observations and experiments in abun
dance. Air, earth, and water were searched. 
Every excretion of man was examined : and 
claims were made that we now know were false. 
King in 1883 suggested that the mosquito picked 
up malaria in a swamp and infected man when it 
bit him, and gave nineteen reasons for this sup
position, some of which were attractive and true 
within limits. Smith and Kilborne showed con
clusively that Texas fever of cattle was caused by 
Piroplasma bigeminum, a blood parasite with 
some resemblance to the malaria parasite, and that 
it spread by means of the tick ; but they failed to 
discover the parasites in the tick, and still less to 
demonstrate an elaborate life-history like that of 
human malaria in the mosquito. Manson thought 
the mosquito received the disease from man ; that 
it died on water, and that man became infected 
either by drinking infected water or inhaling 
infected dust. Manson failed to prove that 
mosquitoes transmitted disease, because, even for 
so large a parasite as the filaria, his method and 
technique were at fault : method and technique 
being to science what organisation is to business, 
and at times even more essential. 

In the long and arduous search, Ross had nothing 
to help him but his own indomitable peraeverance 
and the genius to recognise what he saw. Had he 
not persevered and won through, the secret might 
have been a secret still. What a difference 
that would have made. If Manson could say that 
in some measure his only claim was he had dis
covered Ross, in like measure it might be said that 
Ross discovered to the world the genius of Manson. 
lean imagine the Goulstonian lecturer of 1998 refer
ring to Manson and Ross, tracing their researches 
and discoveries, and the subsequent discoveries of 
the transmission of yellow fever, trypanosomiasis, 
tick fever, typhus fever, and other diseases by 
insects, and then asking his audience to think what 
a happy chance brought these two great men 
together. 

Ross was happy in his great discovery. He was 
pleased at the honours he received. They were 
the highest the academic and scientific world could 
give. But he was never unduly elated, and he 
never forgot and never ceased to say that his work 
was not done for the sake of science, but for the 
sake of his fellow-men. 

It was a bitter disappointment that the world 
made so little of the knowledge he gave it. 
With his far-seeing mind he realised that by his 
discovery the work of prevention was not ended, 



© 1932 Nature Publishing Group

SEPTEMBER 24, 1932] NATURE 467 

but only begun. Even in the hour of triumph, 
when the shouts of victory might have distracted 
him, he in the very first paper he published 
after the discovery, that the way of progress was 
by further " experiment and research ". It was, 
however, to be "experiment and research" on a 
scale larger, in time and space, than the medical 
profession had visualised, and the results have 
come in slowly for that reason ; but sol.id progress 

has been made, and Ross's last birthday was 
brightened by good news from Africa about the 
development of the work to which he had devotecl 
his genius and his life. Then clouds closed over 
one of the most active minds of his generation 
one of the foremost men of science of his time 
and on one of the great benefactors of mankind. 
He died at the Ross Institute, London, on Sept 
16, 1932. ){ALCOLM VVATSON. 

News and Views 

Sir Ronald Ross 

FoR many weeks the thoughts of scientific col
leagues everywhere, as well as those of a large group 
of the lay public, have frequently turned to the bed
side of Sir Ronald Ross where he was lying grievOUl!ly 
ill. All who knew Sir Ronald personally cherished 
the hope that they might again be privileged to meet 
him, though in their minds they knew that such an 
event was unlikely. The parting came on Friday last, 
when he crossed the dark river into the land of silence. 
To few men have such brilliant and intellectual 
attributes been given, and none has hnd greater in
fluence upon the comfort and welfare of the human 
race. The versatility of his genius was really re
markable. Not only was he the author of several 
mathematical works of high order, but his volumes 
of verse showed him to possess rich talents of poetic 
conception and expression. His scientific work is 
appropriately surveyed on p. 465 of this issue by 
Sir Malcolm W a.tson, director of tropical hygiene and 
principal of the Department of Malaria. Control at the 
Ross Institute and Hospital for Tropical Diseases, 
where Sir Ronald Ross died. We are fortunate in 
being able to publish this appreciation from one who 
did so much to apply the results of Sir Ronald's in
vestigations to anti-malarial measures in the Federated 
Malay States, Singapore, and elsewhere, and has been 
closely associated with him at the Ross Institute for 
several years. 

Sm RONALD Ross was born on May 13, 1857, at 
Almora, India, and after being educated at a private 
school, studied medicine at St. Bartholomew's Hos
pital, and entered the Indian Medical Service in 1881. 
His investigations on the life-history of the malarial 
parasite and the means of preventing malarial infec
tion began with a clue indicated by Sir Patrick 
Manson. When Ross first attacked the problem in 
1895, at Secunderabad in India, the circumstances 
entailed much difficulty and many delays. Here he 
opened up an investigation as to whether the malaria 
parasite, discovered by Laveran, passes part of its 
life-history within the body of a living insect. After 
more than two years of fruitless experiments, Ross 
discovered a stage of the human malaria parasite in 
the tissues of the mosquito, anopheles, which had 
been allowed to feed on the blood of a malarial patient. 
In 1898 he proceeded to work out in detail the life
history of the malarial parasite found in sparrows and 
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larks in India. He traced the stages in development 
of this parasite from its inception into the stomach 
of the gnat, Culex fatigans, which feeds on the blood 
of these birds, to its passage back into their blood 
through the secretion of the poison gland of the insect. 
Thus he furnished conclusive experimental proof of 
the part played by the insect in propagating the 
infection. Ross was elected a fellow of the Royal 
Society in 1901, and in 1909 was awarded a Royal 
medal of the Society. He was awarded the Nobel 
prize in Physiology and Medicine in 1902 ; and 
national recognition of his work is represented by the 
honour of K.C.B. conferred upon him in 1911 and 
K.C.M.G. in 1918. 

Egypt Exploration Society's Jubilee 
BY exhibiting two relatively small collections of 

objects and manuscripts from the many thousands 
presented to the British Museum by the Egype Ex
ploration Society during the fifty years of its exist
ence, the authorities of the Museum have fittingly 
marked the jubilee of the Society and once more re
minded the public of the way in which the national 
collections have been enriched and the sum of the 
nation's wealth increased by the benefaction of private 
effort. Yet the objects which may be exhibited in 
the collections of a museum, however intrinsically 
valuable, priceless for their rarity, or instructive as a 
means of re-creating the history or the everyday life 
of a vanished civilisation, represent but a part of the 
achievement of an association of private individuals 
engaged in the common pursuit of the scientific ex
ploration of the obscurer phases of the early history 
of mankind. A year or two ago, when the Society 
for the Promotion of Hellenic Studies celebrated its 
jubilee, its services to the cause of classical scholar
ship and the study of early Mediterranean culture 
were duly recognised. The Egypt Exploration Society, 
having in view its wider appeal, may justly claim an 
even greater achievement. With no assistance from 
public funds, it has brought to light, restored, and 
handed over to the Egyptian Government in trust for 
future generations some of the most impressive of the 
monuments of Egypt's past, such as the temples of 
Deir el-Bahari, the Osireion, and the tombs of Beni 
Hassan, while its most recent excavations in a 
humbler, but historically no less instructive, sphere 
at Amarna have revealed the material surroundings 
and dwelling. places of the general population of an 
Egyptian city. 
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