
© 1932 Nature Publishing Group

86 NATURE [JANUARY 16, 1932 

Soon after the beginning of the War in 1914, 
tetanus made its appearance among the wounded, 
in so alarming a way that no time had to be lost in 
grappling with the danger ; among many thousand 
wounded (however slight their injuries might be) 
some 9 or 10 per cent were attacked by tetanus, 
and no less than 85 per cent of all those affected 
died. A committee was appointed in haste, with 
Bruce at its head ; and this committee made the 
crucial discovery that if the appropriate serum 
(Kitasato's famous antitoxin) be administered at 
once, the wound will lead to no lockjaw symptoms. 
As Bruce put it, there were 2500 cases of lockjaw in 
the British Army during the War, and 550 deaths; 
there would have been 25,000 cases and 20,000 
deaths, had matters been allowed to go on as they 
were during the first months of the War, without 
the prophylactic serum injections. 

During the War, Bruce was Commandant of the 
Royal Medical College, where his knowledge and 
immense experience were put to good use in 
controlling the many varied and even divergent 
activities of that place. He became chairman of a 
War Office Committee on Trench Fever, as he had 
been before of that on tetanus ; and once more his 
driving power and his own industry helped and 
hastened the investigation. Doubtless a large part 
of the work was done in this case by others ; but 
the success was just as complete as in the other 
cases where Bruce worked alone. It was amply 
proved that the louse, and the louse alone, was to 
blame for spreading the disease; and (as Bruce 
said in his Toronto address) this meant that very 
soon trench fever would have been abolished on 
the western front. In 1917 it had been the cause of 
some 20,000 out of a total of 100,000 admissions to 
hospital in the British Second Army alone. 

Besides his scientific work, Bruce played many 
lesser but important parts. He was· president of 
the Physiological Section of the British Association 
at the South African meeting in 1905, and president 
of the Association at Toronto in 1924. He was 
president of the Royal Society of Tropical Medicine 
from 1917 to 1919; editor of the Journal of the 
R.A.M.C. from 1904 to 1908; Croonian lecturer at 
the College of Physicians in 1915; and chairman of 
the governing body of the Lister Institute from 
1916 until his death. Honours came to him in 
their course, and he wore them proudly, as a 
soldier should ; but at heart he was always the 
humble student, and the untiring friend and helper 
of younger men. 

Bruce's scientific imagination and intuition were 
as fine as the simplicity of his heart. He had had 
little of what we understand by laboratory teach
ing, little or no apprenticeship to research, in 
Edinburgh fifty years ago ; but he had Lister's 
great example constantly before him, and Pasteur's 
to think of, and Koch's to learn of later on. 
He needed no more than these, and his own 
brains, to enable him to attack the problems 
which presently faced him, with all the skilled 
assurance of a master-hand. He had the gift 
which belongs to the greatest of scientific men, 
the true Faraday gift, of putting plain questions to 
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Nature, never two at one time, and always such as 
she can answer in simple words. His imagination 
kept him always one step ahead of his observations ; 
his judgment told him where that step should lie ; 
energy spurred him on, and the shrewdest common
sense held him back from unsafe conclusions. He 
took no regard of riches, he was contented to be 
poor ; but his face was set like flint towards his one 
ambition, the victory over disease. 

Those who knew Bruce best found him stern but 
most lovable, sans peur et sans reproche. His heart 
went out to all those in sorrow, need, or sickness. 
He closed his Toronto address with solemn words: 
"We are all children of one Father. The advance of 
our knowledge of disease is not for the benefit of one 
country but for all-for the lonely African native, 
deserted by his tribe, dying of sleeping sickness in the 
jungle, or the Indian or Chinese coolie dying miser
ably of beri-beri, just as much as for the citizens 
of our own towns." 

·' It is the duty of science ", he said (it was his 
own rule of life), '' to go steadily forward, illuminat
ing the dark places in hope of happier times." He 
never turned aside or knew discouragement. " On, 
on, and no regrets ", was a phrase he often used ; 
it had been his own watchword, and he passed it 
on, to be a warning and an encouragement to men 
who had their lives to live. 

Bruce died poor and sorely stricken ; he had had 
his troubles and perplexities withal. .But he had 
also (like Greatheart in the story) had the golden 
hours when great things happen; and they had 
brought him the supreme reward of triumphant and 
beneficent discovery. D. W. T. 

W.J.T. 

THOUGH David Bruce, whose recent death 
removes from the field of tropical medical research 
one of its most brilliant investigators, made dis
coveries of the utmost importance in connexion 
with Malta fever, for which he was elected a fellow 
of the Royal Society in 1899, his mtme will ever be 
associated with Africa, that dark continent where 
mysterious and dread diseases of both man and 
animals had brought ruin to expeditions of ex
plorers and loss of hope and too often death to those 
attempting its development. Malaria and black
water fever, yellow fever and sleeping sickness took 
their toll of human lives, while tsetse fly disease or 
nagana and other obscure maladies wrought havoc 
amongst the domestic stocks, frequently wiping out 
in a few days the entire animal transport of some 
luckless adventurer. It is for his work on two of 
these diseases, nagana and sleeping sickness, that 
David Bruce attained his world-wide reputation. 

Having been sent to South Africa in 1894 from 
the post of assistant professor of pathology at 
Netley, Bruce was requested by the Governor of 
Natal in 1895 to proceed to Zululand to investigate 
an outbreak of nagana amongst the cattle. Arriv
ing at Umbobo after an arduous journey, any 
weaker man would have regarded the usual wattle 
and daub hut provided for living-room and labora
tory as quite inadequate accommodation; not so 
David Bruce, who, with his courageous and gifted 
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wife, began that long series of researches the 
results of which have served as the foundation 
of all work on trypanosomiasis. His reports are 
models of what such reports should be, and display 
a logical sequence and an inductive reasoning which 
are remarkable. Published for the most part in 
the Proceedings of the Royal Society, they are brief 
and concise statements of the experiments and 
observations and the results obtained, the one 
following the other in such order and leading so 
inevitably towards the goal that one feels there 
must have been, as Col. Hamerton has written, 
" an indefinable intuition almost mystical in its 
working". 

Shortly after reaching Umbobo, Bruce dis
covered in the blood of sick animals a trypanosome 
similar to the one seen by Timothy Lewis in rats 
in India in 1878 and by Griffith Evans in 1880 in 
horses and camels suffering from surra in the same 
country. He demonstrated the pathogenicity of 
this organism, its transmission by tsetse flies, and its 
occurrence in the game, which appeared to harbour 
it without injury to themselves and to be mere 
reservoirs. In 1896 he sent to England a dog in
fected with the trypanosome, which was investi
gated by Plimmer and Bradford, and named 
Trypanosoma brucei in honour of its discoverer. 
This strain, handed on to other laboratories, was 
the starting-point of a long series of important 
investigations. On his work in Zululand, Bruce 
published a Preliminary Report in 1895, a Further 
Report in 1897, and an Appendix to the Further 
Report in 1903. His work was interrupted by the 
South African War, during which he distinguished 
himself at the siege of Ladysmith. 

In 1902 the Royal Society had sent to Uganda a 
Commission to study sleeping sickness, and Bruce 
was requested to take charge at the beginning of 
1903. Again accompanied by his wife, he went to 
Entebbe, where he was informed by Castellani, a 
member of the Commission who was on the point 
of leaving for England, of his discovery at the end 
of 1902 of trypanosomes in the cerebro-spinal fluid 
of sleeping sickness cases. Further investigation 
during the remaining three weeks of Castellani's 
stay showed that the trypanosome could be found 
in a large percentage of the cases, and it was quickly 
realised that it was the causative organism. Ex
periments with the tsetse fly, Glossina palpalis, 
allied to Glossina morsitans (or Glossina pallidipes), 
with which he had worked at Umbobo, enabled 
Bruce to demonstrate that it was the vector of the 
trypanosome, which proved to be Trypanosoma 
gambiense, described by Dutton in 1902 from the 
blood of an Englishman who was suffering from 
fever after having spent six years in the Gambia. 

Bruce returned to England towards the end of 
1903 and was occupied with other work until 1908, 
when he returned to Uganda to continue his investi
gation of sleeping sickness. Though, working with 
tsetse flies captured in the open, he had effected 
transmission of the trypanosomes of nagana and 
sleeping sickness, he adhered to the view that this 
was a mechanical process, the tsetse fly carrying on 
its proboscis infective blood for a comparatively 
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short time. Kleine, working with tsetse flies 
raised from pupre, was able to demonstrate in 1909 
that, fed on infected animals, they quickly lost 
their power of transmission, but that this was 
regained after an incubation period of about 
twenty days. This important discovery was soon 
confirmed by Bruce, who studied in detail the 
behaviour of the trypanosome in the tsetse fly and 
traced its course during the incubation period from 
the stomach, where it had passed with the in
gested blood, back again to the proboscis and 
thence into the salivary glands, where the flagellate 
renewed its trypanosome form which it previously 
lost, and was then, and not until then, infective. 

Bruce further studied the trypanosomes of 
domestic animals and their transmission, and 
proved that in their case also an incubation period 
was necessary in the fly, but that the cycle of de
velopment was not always the same. The trypano
some of nagana, Trypanosoma brucei, had a cycle 
like that of Trypanosoma gambiense, but Trypano
soma congolense, referred to by him as Trypano
soma pecorum, did not invade the salivary glands 
but remained in the proboscis after its return from 
the stomach, while Trypanosoma vivax made no 
return from the stomach, the only forms develop
ing being those which lodged in the proboscis when 
the fly took up infective blood, the whole develop
ment occurring in the proboscis alone. These 
differences in behaviour in the fly enabled Bruce to 
classify the pathogenic trypanosomes of Africa in 
three groups, headed by Trypanosoma brucei, 
Trypanosoma congolense, and Trypanosoma vivax 
respectively. The other representative of the first 
group was Trypanosoma gambiense, and those of the 
other groups allied forms, several of which he had 
himself discovered. 

David Bruce left Uganda in 1910, and in 1913 
went to Nyasaland to study Trypanosoma rho
desiense, which had been found to produce in man 
a disease more quickly fatal than sleeping sickness. 
These studies led him to the conclusion that 
Trypanosoma rhodesiense was no other than Try
panosoma brucei of nagana, which was inoculated 
to domestic animals and occasionally to man by 
Glossina morsitans, a view which was in agreement 
with that expressed by Kinghorn and Yorke in 
1912 from the Luangwa Valley but opposed to that 
of the great German investigator Kleine, who 
believed and still believes that Trypanosoma 
rhodesiense and Trypanosoma brucei are distinct. 

The above account gives but a poor conception 
of the extent of Bruce's work on trypanosomiasis. 
It does not deal with the many obstacles and 
difficulties which his indomitable will was success
ful in overcoming. It states in briefest outline the 
main results achieved, each being the outcome of 
carefully planned experiment and laborious in
vestigation--each trypanosome encountered being 
subjected to the same exhaustive tests and critical 
observations. The work of David Bruce in Africa 
is not only of the highest scientific value but also 
has a definitely practical bearing in that it has 
shown the way to the eradication of a group of most 
serious diseases. 
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It has already been mentioned that Lady Bruce, 
who died a few days before him, was his constant 
companion. No account of the work of David 
Bruce would be complete, as he himself insisted, 
without some reference to the important part she 
played. Being a skilled microscopist and artist, 
with a practical knowledge of the details of labora
tory technique, for which she had a greater patience 
and aptitude than her husband, she shared the 
work with him, indeed, to such an extent that it is 
difficult not to regard David Bruce and his wife as 
a single unit and to conclude that neither would 
have achieved success without the other. They 
worked alone, without help, in Zululand, but on 
other Commissions were accompanied by various 
collaborators, whose part in the work was duly 
acknowledged in the reports, and who contributed 
in no small measure to the success of the expedi-
tions. C. M. WENYON. 

WE regret to announce the sudden death, at his 
home in Liverpool, of Mr. Andrew Scott, on Dec. 
27, at the age of sixty-three years. Mr. Scott had 
been on the scientific staff of the Lancashire and 
Western Sea-Fisheries Committee since 1895, and, 
at the time of his death, was working in the Uni
versity of Liverpool, mainly on the plankton 
collections made by the Discovery in the Antarctic 
Ocean. He had a quite remarkable knowledge 
of Crustacea, and, with his father, the late Dr. 

Thomas Scott, had described collections of Cope
poda from all parts of the world. He is survived by 
his widow and a son and daughter. 

DR. JOHANN KrAER, professor of palooontology 
in the University of Oslo and head of its Palooonto
logical Museum, died on Oct. 31, at the age of sixty. 
two years. Dr. Kiaer was distinguished for his 
work on the palooozoic formations of Norway and 
Spitsbergen and for his descriptions of their corals, 
trilobites, and, especially, the Silurian and Devonian 
fishes. He had often visited Great Britain, where 
he will be deeply mourned by many friends. 

WE regret to announce the following deaths : 
Mr. James Ford, superintendent of the Radcliffe 

Science Library, Oxford, on Dec. 18, aged seventy
four years. 

Dr. Edward H. Jenkins, formerly director of the 
Connecticut Agricultural Experiment Station, who 
carried out important work on the culture, curing, 
and fermentation of tobacco, on Nov. 7, aged 
eighty-one years. 

Prof. Olin H. Landreth, emeritus professor of 
engineering in Union College, Schenectady, New 
York, known for his work in engineering adminis
tration and sanitary engineering, on Nov. 5, aged 
seventy-nine years. 

News and Views. 
Isolation of Vitamin A. 

FOLLOWING closely on the announcement of the 
probable preparation of vitamin D by several inde
pendent workers (NATURE, Jan. 9, p. 50), come two 
announcements of the isolation of a substance which 
prima facie appears to be the long-sought vitamin A. 
In a paper published in the issue of Helvetica Chimica 
Acta for December 1931, Prof. P. Karrer, of the 
University of Zurich, together with R. Morf and K. 
Schopp, describes the isolation and purification from 
the unsaponifiable fraction of the liver oil of the 
skipper (8combresox saurus) of an alcohol having the 
formula C20H 300 or C22H 320, optically inactive, and 
possessing the molecular weight 300-320. Esters of 
acetic and p-nitrobenzoic acid were prepared, and the 
alcohol gave geronic acid on oxidation with ozone. 
The same substance was obtained by a special method 
from the liver oil of the halibut (Hippoglossus hippo
glossus). In an address on "Recent Progress in the 
Chemical Study of Vitamins ", given to the London 
Section of the Society of Chemical Industry on Jan. 4, 
Prof. J. C. Drummond stated that he, in collaboration 
with Prof. I. M. Heilbron and Dr. R. A. Morton, had 
succeeded in isolating, by a process of fractional dis
tillation, a very potent fraction from the unsaponi
fiable residue of the liver oil of the halibut. The sub
stance is a heavy, viscid oil of a slightly yellow colour ; 
it is an alcohol, its formula is probably C20H 300, and 
its vitamin potency is of the same order as that of the 
recently discovered 'calciferol '. Sufficient work has 
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not yet been done to enable us to say that the sub
stance is pure vitamin A, but it seems very probable 
that its purity is approximately ninety per cent. 

Ouabain. 
OuABAIN, C30H 460 12 , a crystalline glucoside occur

ring in the seeds of Strophanthus gratus and in the 
wood of various Acocanthera species, was first isolated 
from Acocanthera Schimperi by Arnaud in 1888 and 
named ouabain, from ouabaic, an arrow poison. It is 
described in the German Pharmacopceia (1926) and 
is included in the United States Pharmacopceia (1926) 
for use as a standard for the biological control of 
preparations of digitalis and strophanthus. It is par
ticularly suited for use as a standard substance, since 
it is easily purified and the purity is readily ascertained 
by the ordinary methods of chemical analysis, so that 
the standard is easily reproducible. Ouabain for use 
as a biological standard is distributed by the Bureau 
of Standards in the United States, and has been recom
mended for use by the League of Nations Health 
Organisation. As a pure substance it offers decided 
advantages, and may eventually replace the by no 
means uniform strophanthin of commerce, which con
sists of a mixture of glucosides derived from Strophan
thus Kombe, probably in many cases contaminated 
with other species not readily distinguishable. Ouabain 
has not hitherto been readily available commercially, 
but it has been prepared for a number of years past 
in the experimental laboratories of Messrs. Burroughs 
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