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THE EXTINCTION OF MALTA FEVER.! 

THE subject of this evening's discourse is the extinction 
of Malta fever, and I propose to bring before you in 

this paper the various steps in the investigation of this 
disease which Jed up to the discovery of its ·mode of 
spread, and so to its prevention and extinction. 

HISTORICAL. 

This fever has been studied in various ways for the last 
quarter of a century, but it was not until 1904 that the 
Government, alarmed by the great wastage in man caused 
by it, took the matter up seriously, and asked the Royal 
Society to undertake a thorough investigation of the 
disease. This the Royal Society agreed to do, and early 
in the summer of the same year sent out to Malta a small 
Commission for this purpose ; and it is principally the 
result of the work of the Comm·ission which I have the 
honour of bringing before you this evening. 

It seems a pity that this research was not undertaken 
twenty years earlier, as during this time some 14,000 or 
15,000 sailors and soldiers have suffered from the disease. 
It is to be hoped that the result of this work will bring 
home to the Government the great good to be gained by 
introducing scientific methods of research into the study of 
disease in the Army. This, strange as it may seem, has 
not yet come home to Government departments. If an 
application was made to the Treasury to-morrow for, say, 
wol. for such scientific purposes, the answer would be 
that it was not the function of the Royal Army Medical 
Corps to engage in scientific research, but that their duty 
was to attend to the sick soldiers. This waiting until a 
man is sick is fatal. It ought to be our chief duty to 
anticipate and prevent sickness. 

Before I leave the subject of the Commission, I may 
remark that its work went on for three years before the 
successful result was attained. 

But now to return to Malta fever. 

DESCRIPTIO:-/ OF MALTA FEVER. 

At the outset it wiJI be necessary to give a short de
scription of this fever, in order that you may know what 
we are dealing with. 

Malta fever is no trivial complaint, but is a severe and 
dangerous disease, which lasts a long time, and i'S accom
panied by a good deal of pain. To give you an idea of 
the long duration of this fever, I may tell you that our 
soldiers remain under treatment in hospital with it on an 
average for 120 days, and it is by no means uncommon for 
a patient to suffer almost continually .from it for two or 
even more years. 

During the whole course of his illness the patient is apt 
to suffer from severe rheumatic pains in the joints, and 
neuralgia in various nerves, and this, combined with the 
long-continued fever, brings about a condition of extreme 
emaciation and weakness, from which recovery is slow. 

In order to show you to what a degree of emaciation 
a few weeks of this fever may bring a man, I will take 
the liberty of throwing on the screen a photograph of a 
soldier who has been suffering from it for a few weeks. 
(Here a picture of a man extremely thin and evidently very 
iJJ was thrown on the screen.) 

On admission to hospital this man was a robust and 
muscular soldier, and now see what a few weeks have 
brought him to. 

INCIDENCE OF MALTA FEVER I!'i TilE GARRISON. 

Next I would direct vour attention to the number of 
cases of this fever which occur among our sailors and 
soldiers in Malta, in order to impress upon you the import
ance of this disease to the State. Among our soldiers, who 
number about 7000, there have been on an average 312 

admissions to hospital every year from Malta fever alone, 
and among the sailors about the same number. This 
means that 624 soldiers and sailors have been treated in 

1 Discourse delivered at the Royal Institution on Friday, January 24 by 
Colonel David Bruce, C. B., F.R.S. ' 
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hospital 120 days each, which makes about 75,000 days of 
illness per annum. 

To illustrate this I throw on the screen a diagram 
(Fig. r). 

Now I have said enough to show you that we are deal
ing with a severe and important form of disease. 

STUDY OF MALTA FEVER FROM THE EPIDEMIOLOGICAL 

POINT OF VIEW. 

Before we begin the experimental investigation of this 
fever, it is well that we should know as much as possible 
about it from a general point of view. For example, in 
what parts of the world is it found; under what con
ditions of climate; whether any connection can be made 
out between it and the temperature or rainfall ; whether 
age or sex render a person more liable; whether occupa
tion or social position has any bearing on it; whether a 
difference in sanitary conditions has any effect, as, for 
example, do people living in small villages without any 
proper system of water supply suffer more than those living 
in towns supplied with pure water and a modern drainage 
system? · 

Now it is clearly impossible for me to go into all these 
points with the time at my disposal, but I would like to 

f890 TO 190!1. fY05. 

FIG. r.-Charts of incilence in r899-1905, and rgos. 

bring before you a few facts which bear on the problem 
we have before us. 1 

Geographical Distribution.-For example, it is interest
ing to know that Malta fever is not confined to Malta, 
but occurs in most parts of the world. 

Climatic Conditions.-Then again in regard to the 
effect of climate. Malta is extremely hot and dusty in 
the summer, and correspondingly cold and wet in winter. 
But, although the number of cases of Malta fever do show 
an increase in summer, yet it is a disease which is pre
valent all the year round, one-third as many cases occur
ring in the coldest and rainiest months as in the hottest 
and dustiest. 

Another fact of importance is that if we study the 
occurrence of Malta fever in individual years we are 
struck by its irregularity, a number of cases appearing in 
December or February or other of the cold and rainy 
months. 

Social Position.-Another curious fact in regard to this 
disease is that the better the social position of a person 
the more risk is there of catching this fever. Officers and 
their wives and children, living in large, airy, and clean 
houses, suffer more frequently than the men in their more 
crowded barrack-rooms. In fact, the chance of a naval 
or military officer taking this fever was more than three 
times as great as in the case of the men. 
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This is sh own on this diagram (Fig. 2). 
Distribution of Malta Fever among the Civil Popula

tion.-Another important ,!act is the distribution of Malta 
fever among the civil population. Until recently it was 
supposed by m a ny of us that h was restricted to the 

MALTA rEVER IN rH£ CARR/SON 
RATIO JHir .LOOO. 

189T TO 1905 

FIG. 2. - lncidence in officers, men, and women for t897-1905· 

inha bitants o f the cities surrounding the Gra nd Harbour. 
This was in the days when the theory was held that the 
poison 'vhich ca usP.s this fever 'vas found in the air. A s 
the Grand H a rbour at that time was in a ver v dirty con
dition, the drainage of Valletta and the three cities fallin g 
into it, there was some excuse for this belief. 

Ma lta fever is now known to occur in every part Qf 
the island, and, in fact, the genera l dis
tribution of this disease is very striking. 
It is not the cities round the H arbour 
which are struck most heavily, some of 
the inland towns and villages showing a 
much higher fever-rate. 

This is illustrated by the following 
diagra m (Fig. 3). 

oF E PIDEMIOLOGI CAL EvmEsCE. 

What, then, have we learned from the 
study of this fever from the genera l point 
of view ? 

We have found that Malta fever ·depends 
on no local _c0 nditions; qs it occurs · in manv 
piltts of the· w6r!d .. It cannot have anv 
great dependence, on clil\latic conditions, 
it : dccurs in · the cool and rainy months 
almost_- a s ·freq·uerttly ·as in the hot, dusty, 
and . ra,IQless. . · 

Poverty · and ·insanitary surroundings do 
not , predispose ; · ih. ·fact; .. the· · well-to:c(o· 
classes '·have been .shown 'to· be -more - liable· 
to ta ke . the· fever .th;mtlie poor. U bas iw 
connec tion w,ith water su.pply ·or systems of 
drainage, as it breaks out as frequ ently in 
th e smallest country villages ·as iri the large 
cities . 
. \Vhat, then, is the. cause of thi s fever?-

STUDY O F MALTA FEVER BY THE 
. EXPERIMENTAL METHOD. 

to which the name of Micrococcus m elitensis was given; 
is the cause of this disease. 

Description of'the Micrococcus melitensis.-The1 e is not ' 
much to be said a bout. this micro-organism, except that it 
is very -minute, only becoming visible under a m agnifica
tion of xooo diameters. It is round or oval in shape, and 
non-motile. It is found in every case of Malta fever, and 
if injected under the skin of monkeys gives rise in them 
to a fever similar to that in man. 

CHARACTERISTI CS OF ·THE Micrococcus melitensis. 
Beha.viour outside the Body.-Now, having found the 

micro-organism, it is necessary to study its characteristics. 
It is found to survive outside the body for some time. 

For example, it ca n retain its vitality a nd virulence in a 
dry condition in dust or on clothing for at least two or 
three months. It can also live in a m oist condition ; in 
water- ta p-water or sea,water-for a somewhat shorter 
period. 

The important thing to be noted is that it does not 
increase outside the body; it merely survives for some 
time and then dies off, and, if exposed to direct sun
light, it disappears in a few hours. 

Many a ttempts were made to discover it outside the 
body under natural conditions. As the g enerally accepted 
theory was that it was conveyed in air, naturally the air 
of fever wards or of places where cases had occurred was 
examined with great care. It was also looked for in the 
dust of suspected pla ces and in the water of the H arbour, 
but with no success. It is evidently what is known as a 
faculta tive parasite, or one which depends ·on a host for 
its exi stence. 

Thu s , then, the first important step in our discovery of 
a means of preventing Malta fever has been taken. We 
now know the cause of the disease, a nd can look with 
some cha nce of success for the source whence man 
obtains it. 

The next steps are to find out how this microco ccus 
leaves a nd how it gains entrance to the body. 

Discovery of the Parasite.-Let us 
approach this problem from · the experi
mental side . The first step to be taken is 

l&ap g( Malta. and Gozo. the D istrrbut Lo n. of MaltA. Fever 10 the vanous ToWDs. and 
nf the two Isla nds 

to discover if any parasite or micro-
orga nism is associated. with this fever . . To 
do this we examine the blood and the tissues of the various 
organs , both microscopically and by means of cultivation, 
on suitable ml'dia , to find out if anything can be seen or 
grown. In th is way, as · long ago as 1887, it was dis
co,·ered by an army medical officer that a minute organism, 
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F IG. 3.-Incidence in civil population. 

How DOES THE Micrococcus m elitensis LEAVE THE BonY? 

In regard to the first of these, it is conceivable that it 
might leave the body by way of the expired air, in the 
saliva, in mucus from the lungs, as in consumption, in 
the secretion of the skin, as in scarlet fever, in the renal 
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secretion, or by way of the intestinal tract. Or it might 
leave the body by way of the blood, by the agency of 
mosquitoes or other biting . flies. 

Many .experiments were made along all these lines, and 
finally it was decided that this micro-organism leaves the 
body principa lly in the renal secretion, a nd in the blood 
taken out of the body by blood-sucking insects . 

The result, therefore, of this experimental work was 
to give rise to the belief tha t the disease was either con
veyed from the sick to the healthy. by contact, by 

of infected dust, or, lastly, by the agency of 
mosqu1tocs. 

How DOES THE Micrococ cus melitensis GAIN ENTRANCE 
TO THE BonY? 

The investigation of these various modes of infectir111 
was therefore undertaken. 

By Contact.-Let me first consider infection by con
tact. Experiments were made by placing monkeys, one 

by Malta fever, the other healthy, in more or less 
:ntJmate contact , and it was found that if the monkevs 
·ived together in the same cage infection did take place. 
If, on the other hand, the monkeys were kept in the same 
cage, but separated by a wire screen, so that, although 
they could touch each other, contamination of the healthy 
monkey's food by the sick monkey could not take place, 
then infection did not take place. 

In regard to this question of conveyance by contact, 
there is one argument against it which has always seemed 
to me unanswerable, and that is that thousands of cases 
of Malta fever have been invalided home to England, and 
treated in our naval and military hospita ls, without, as 
far as I am aware, a single case ·of the fever arising 
among the patients, orderlies, or nursing sisters. 

It was therefore concluded that contact with Malta 
fever patients, or the handling of infected clothing or di s
c·harges, is not the mode of infection. 

Then the question of infection by contaminated dust 
was taken up. 

By Dust contaminated by the Micrococcus melitensis. 
For some time it was considered probable that this would 
prove to be the common method of -infection. The fact 
that the micrococcus withstands drying for a long time, 
the dusty nature of Malta, and the probabi lity that gross 
contamination of the surface of the soil takes place by 
infective discharges, rendered this view likely. 

Experiments were made to put the theory to the test. 
Dust was artificially contaminated with . micrococci and 
blown about a room in which monkeys were confined or 
blown into their nostrils o.r throat. .Several of these 
experiments were successful. It was therefore proved that 
dust artificially contamined with Micrococcus melitensis 
wuld give rise to the disease. 

This, however.. was no proof that this mode of infection 
occurs in N a ture. The artificially-contaminated dust c·)n 
tained myriads of micrococci. Under natural conditions 
they could seldom be numerous, and the powerful Maltese 
sunlight would tend to kill them off rapidly. The dust 
blown about by the wind must also dilute the micrococci 
to an enormous extent, so that it is only possible to con
ceive of a micrococcus h ere and there in a vast quantity 
of dust. Experirpents were therefore made with dust 
naturally contaminated, in order more closely to resemble 
natural conditions. Dust con taminated in this way, and 
also that collected from suspicious places, and blown about 
the cages, on food, or injected under the skin, 
always gave negative results. 

The conclusion was therefore again (:Ome to that con
veyance of the infective germ by means of . contaminated 
dust could only rarely, if ever, give rise to the disease. 

By Mosqu.itoes or other Biting Insects.-As already 
mentioned, the theory had been strongly ·advanced that 
Malta fever, like yellow fever or plague, . might be con
veyed by blood-sucking insects. The fact that . the micro
cocci are frequently found in the peripheral blood g-:we 
5ome colour to the belief. This point was therefore fully 
investigated , and numerous experiments made with the 
different species of mosquitoes found in Ma lta, and also 
with other blood-sucking insects. 

The results. again, were a ll negative, and it was there-
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fore decided that Malta fever is not conveved by contact. 
by contaminated . dust; or . by mosquitoes. · 
. .What, then, could be the mode of spread? 

By Way of the Alimentary Canal.-It had long been 
known that the smallest qua ntity of the micrococci intro
duced under the skin or applied to a scratch would give 
rise to the disease . in 
man or . monkeys, but 
some work by previous 
observers had led us to 
believe that infection •:=." 
did not take place by 

Malta Fever 

way of the mouth in 
·food OP drink. They KonkeJ S9 30 

had fed monkeys on •o Do. do. 

milk contamin ated by 
the micrococci, and 
stated that in no case 
had infection taken 
place. This observa
tion kept ·,. Com
miSSIOn at fir st from 
making feeding experi
ments. As · infection, 
however, did not 
appear to take place by 
contact, by the inhala
tion of infected dust, or 
by mosquitoes, it was 
clearly necessary to 
repeat these feeding ex
periments. 

Ge Actid.eotiJ feediDS .. 

72 )!ilk + ll.; •tomt.eb 
tp.hll . 

119 Dud + ·M".clit.erranean 
fe1'et udM. Dried 

lU Oo. · do. 
JJ'J Dod+ 

Jnor urine. Moid 
12t Potato T " Jl. from 

1plMD 
li5 Do. 

•• Potato + .M. frol!l ..... 
127 Do. · do. 

• >Lillo 

• Do. 
• Do. 

.. Do. 
6 Culton 
7 Do. 
8 •Do. 
• Do. 
,. Do. 

. ]\(. 

FEEDING EXPERIMENTS. l(J4 • llllk 

Here is a table show
ing the result of some 
of these feeding experi- ClooO 10 C>1Han-mllk 

ments, and you see it is 

I 

abundantly proved that 
Malta fever can be 

iS 

•• 

I 

conveyed. to healthy 
an imals by way of 
the alimentary canal. FIG. 4·- Feeding 

+ 

+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

+' 

+ 

+ 
+ .. 

I 

Even a single drink of 
a fluid containing few 

almost certainly gives rise to the disease 
' (Fig. 4). 

From the results, then, of all these experiments it 
seemed most probable that the micrococcus gained an 
entrance to the body by way of the alimentary canal, and 
therefore by some infected food or drink. 

FIG. goat . 

This led to an examination of food-stuffs, and among 
these the milk of the goat is one of the most important. 

INFECTION BY MEANS OF GoATS' MILK. 

The goat is very much in evidence in Malta, and sup
pries practically a ll the milk used. There is, I believe, 
one goat to every ten of the popula tion, so that, as there 
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are 2o.o,ooo inhabitants, there must be 2o,ooo goats. 
Flocks of them wander · about the streets from morning 
until night, and are .milked as required at the customers' 
doors (Fig. 5). 

It must be confessed there seemed little hope that an 
examination of these animals would yield a:ny result. 
The goats appeared perfectly healthy, and they have the 
r eputation o f being little susceptible to disease of any kind. 

To put the matter to the test several goats were inocu
lated with the micrococcus, and the result watched. 
There was no rise of temperature, no sign of ill-health in 
any way, but in a week or two the blood was found to 
be capable of agglutinating the -specific micro-organism. 

This raised our suspicions, and a small herd of appar
ently healthy goats was then procured and their. blood 
examined to see if they were all healthy. Several of 
them were found to react naturally to the agglutination 
rest, and this led to the examination and the discovery of 
the Mtcrococcus melitensis in their blood, urine, and milk. 

MICROCOCCI IN GOATS' MILK. 

Some thousands of goats in ·Malta were then examined, 
and the astounding discovery was made that so per cent. 
of the goats responded to the agglutination test, and that 

liiOC• · •••
fSDCho 1905.• 

FIG. 6.-Charts of incidence a ·nong the soldiers in I899- 1905, and rgo5. 

actually w per cent. of them were secreting and excreting 
the .micrococci in their milk. 

•Monkeys fed on milk from an a ffected goat, even for 
one day, almost invariably took the disease. 

s .s. joshua Nicholson 
At this time, cu.riously enough, . an important experi

ment on the' drinking of goats' · milk by man took place 
accidental!}<,. Shortly, the. story . is . as follo'fs :-in 1905 
the s.s .. Jus,1).ita l;Zic.holson goats Malta 
for export ·. to . .'\!Tier'ica. ·· The . \Vas drunk m . large 
<JUa ntities by capta_in al?d. the crew, W.ith the result 
that practically :. every<irie who drank the m1lk was struck 
d own by Malta 'fever. . 

Sixty of · the goats (five having died) on arri.val in 
America were examined, a nd thirty-two found to gtve th.e 
.agglutination reaction, while the Microcouus 
was isolated from the milk of several of them. 1 h1s 
epidemic of Malta fever on board the s .s. Joshua Nichol, 
son therefore clinched the fact that the goats of ·Malta 
act as a reservoir of the virus of Malta fever, and that 
man is infected by drinking the milk of these animals. 

EPIDEMIOLOGICAL FEATURES. 

Here, then, at last was discovered a mode of infection 
which explains the ·curious features of . 1\;falta fever-the 
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irregL,1lar seasonal prevalence, the number of cases which 
occur during the winter months, when there are no mos
quitoes and little dust. It. is true there are more cases 
in summer than in winter, but this may be explained by 
the fact that more milk is used at tha t time of the year 
for fruit, in ice-creams, &c. It also explains the fact that 
officers are .more liable than the men, as the former con
sume more milk than the latter. It also explains the 
liability of hospital patients, milk entering so largely into 
a hospital dietary. 

RESULT OF MEASURES DIRECTED AGAINST THE UsE OF 
GOATS' MILK. 

As soon as goats' milk was discovered to be the source 
o f infection, preventive measures were begun. The result 
is very striking, as is shown in the charts thrown on the 
screen, ·which give the number of cases .. of Malta fever 
among the soldiers in the garrison before and after the 
preventive measures came into action. 

Here is a chart of the incidence of Mal ta fever among 
the soldiers each month before the preventive measures 
were put into force (Fig. 6). 

And here is another showing the incidence of this fever 
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FtG. 7.-Charts of incidence among the soldier;; and sailors, 1907. 

among the soldiers and sa.il?rs _in Malta. since goats' 
has been banished fro m thetr dtetary (Ftg. 7)· 

\Vith this chart, which shows the practical extinction o! 
Malta fever, my discourse comes to a close .. 

RUSSIAN TRANSLITERATION. 

T HE system of transliteration from Russian·· general!) 
adopted in British libraries and scientific biblio· 

graphies is that first published in NATURE on February 27. 
18go. It was the result of consultati:)!l by a 
of which the secretaries were Prof. Mters and the 
This system was intended to satisfy the som1 
uniform practice, and it was based on. the pnnctple 
no system of tra nsliteration from Russtan would be sutt 
able for bibliographic work unless -;very wo;d may be 
transliterated into the original Russian spelhng, so that 1 

may be found in a dictionary. It . was accordingly neces 
sary that each Russia n character should have one constan 
equivalent, and that the equivalents should be so arrange< 
that the same combination of letters should not resul 
from ·different Russian characters. It was a lso 
advisable to use accents as little as possible. Phon.ett< 
considerations and elegance in appearance. were :egarde• 
as unimportant in comparison with the mam requtrement 
of certainty in re-transliteration. 
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