
WARTIME ADVANCES IN MEDICINE WHICH MIGHT BE 
TRANSLATED INTO CIVIL PRACTICE * 

By Sir ALEXANDER BIGGAM, K.B.E., C.B., M.D., F.R.C.P.E. (Hon.), 
F.R.C.P., D.T.M. & H., K.H.P., Major-General, late R.A.M.C. 

In a world war many long-standing medical problems 
assume sue 1 

vital importance to the fighting services that a solution must 
be foun 

at all costs. During the recent war, service medicine has 
led to major 

progress in our knowledge of several important fields. Minor advances 

have also been recorded and there is much that can be translated to 

civil medicine. 
Preventive medicine is of first importance in war and here the 

greatest strides have been made during the war years. 

Control of Insects and Other Pests 

(i) Insecticides? The two insecticides which were most widely 

employed in pre-war days were pyrethrum and derris, but on 
the entry 

of Japan into the war the supply of these had been largely 
reduced. 

In 1942 dichlordiphenyl-trichlorethane (D.D.T.) came to the notice 

of the British and United States Governments, who at that time 
were 

seeking a substitute for pyrethrum and derris, the two natural 
insecti- 

cides hitherto used to combat the insect vectors of malaria and typhus. 
This multi-purpose insecticide has proved to be the outstanding 

recent 

achievement in the field of preventive medicine. 
Extensive trials with D.D.T. have demonstrated that it is an idea 

insecticide because it is highly lethal to insects as a contact and stomach 

poison and of low toxicity to man. D.D.T. is very effective against 

mosquitoes, sandflies, house flies, bed-bugs, cockroaches, 
lice and fleas. 

Because of its great stability it has a remarkable residual effect un- 

equalled by other insecticides. It has therefore been used with great 

effect as a residual spray on walls indoors and on vegetation and 

other material out-of-doors. An extensive field trial indicates that 

surfaces so treated remain lethal to insects coming in contact with them 

up to a month or more after the application of the D.D.T. 
A 5 Per 

cent, concentration is suitable for most insecticidal purposes. 

By applying this solution to the inside of houses as a resi ua 

spray mosquitoes, bugs and other insects coming in contact wit 

these surfaces for long periods afterwards will be destroyed; 
simi ar y 

by spraying surfaces around cookhouses or other places 
where les 

tend to collect these pests can be largely eliminated. In Burma it as 

* A Honyman Gillespie Lecture delivered in the Royal Infirmary on 13th June 
1946. 
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been shown that by barrier spraying with a 5 per cent, solution of 

D.D.T. on the surrounding ground outside the huts to a depth of 

fifty yards, in addition to inside spraying, a very great reduction in the 

mosquito population can be effected. Considerable difficulties have 

been met with in spraying D.D.T. from aircraft, especially when 
weather conditions are unsuitable for flying. An interesting story is 

told of the behaviour of the local population in one area where air 

spraying was being done; they all rushed into the open immediately 
the plane was heard, their object was not to see the plane but to get 
some of the D.D.T. on their heads for they had discovered what an 
excellent lousicide it was. 

It can be easily understood what a boon D.D.T. has proved in 

combating insect-borne diseases such as malaria, sandfly fever, 
leishmaniasis, dengue, trypanosomiasis, dysentery, typhoid, epidemic 
typhus and plague. In addition, it is a great relief to be free from the 
vexation caused by the bed-bug and other biting creatures. 

In 1942 Imperial Chemical Industries discovered another insecticide, 
benzene hexachloride (666), which has similar insecticidal properties to 
D.D.T. ; so far this has not been given any large scale trial by the 
services. 

(2) Repellents.?Early in the late war the discovery of the insect- 
repellent properties of dimethylphthalate (D.M.P.) was of outstanding 
importance. It rapidly superseded citronella oil and despite the vast 
amount of research in the field, D.M.P. is still pre-eminent. Applied 
to the skin it gives protection against biting insects for two to three 
hours. Even in this country it has a place in saving us from the biting 
midge and the harvest bug. It has been proved that a high degree of 

protection against insect bites can be achieved by wearing over the 

exposed parts of the body D.M.P.-impregnated veils, gloves, socks, 
etc., made of strong f-in. fish net material. The netting holds the 

repellent so that it requires reimpregnation only once a week. To be 

effective, however, this must be worn next to the skin and have no other 
garment over it. 

(3) Miticides.?D.M.P. has a marked lethal effect on the mite and 
is therefore of value for protection against the mite typhus (scrub 
typhus). The plan is to smear D.M.P. on the clothing at regular 
intervals. Dibutylphthalate (D.B.T.), however, has been shown to be 
more persistent; it withstands exposure to damp conditions for longer 
than D.M.P. Applied to garments, it is effective for from seven to 

fourteen days under tropical conditions. For this reason D.B.P. has 

been adopted by the British service as the anti-mite fluid for application 
to garments as a protection in scrub typhus countries. Benzyl benzoate 
is also showing considerable promise against mites, both in the 

laboratory and the field. 
A " Summary of Information on Insecticides and Repellents 

" is 

contained in a publication from the office of the scientific advisers 

(chemistry) Ministry of Production. 
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Scabies 

Prior to the late war scabies was treated almost entirely by sulphur 
which entailed baths before applying the ointment. Now in the service 

the disease is largely treated with benzyl benzoate lotion or emulsion. 

This can be applied to the untreated skin with a brush, or better still, 
the patient can dip his hands in the solution and apply it to every inch 
of the skin below the neck. Two applications should be made with 

an 

interval of fifteen minutes between on each of two successive days ; no 

further application should be made after this for at least ten days. 
The clothes are put on directly over the emulsion thus allowing enough 
of the drug to come in contact with any of the parasites which may 
be on the underclothing. Separate disinfestation of the clothes is not, 
therefore, required except in unusually severe cases. 

Head Lice 

Buxton's work has led to the thiocyanates being very largely 
employed for destruction of head lice in the women's services. The 

results have been so satisfactory that medicated hair oils containing 
thiocyanates are now available for purchase by the general public. 
Trials with D.D.T. emulsions against Pediculus capitis are giving 
very good results but toxicity tests are not yet complete. 

Malaria 

At the beginning of this war malaria was our greatest problem in 
most of the overseas theatres of war. In Burma it was the cause of 

nearly half of all the total sickness and in the season of highest incidence 
it was responsible for 80 per cent, of all admissions to hospital. 
Fortunately, great advances have been made in the methods of personal 
protection against this disease?methods that are applicable even when 

troops are situated in areas where permanent anti-mosquito measures 
cannot be carried out; malaria is thus open to attack at many points. 
Mosquitoes?adults as well as larvae?can be destroyed by D.D.T., 
biting can be prevented by the wearing of protective clothing and the 
use of repellents (D.M.P.), and finally, even when men are bitten by 
infected mosquitoes, the disease can be kept from causing clinical 

symptoms by the use of suppressive mepacrine (atebrin). When Java 
was lost and we had to find a substitute for quinine against malaria, 
mepacrine was the drug selected for this purpose. At that time (1942) 
our knowledge of the best way of using mepacrine against malaria 
was very incomplete, and an enormous amount of field, laboratory, 
and clinical research had to be undertaken before we learned all that 
we now know about suppressive mepacrine. 

To enable these researches to be carried out in this country 
volunteers came forward ; these volunteers included members of the 

Friends Ambulance Unit, students at Oxford University where the 

Army Malaria Research Unit was located, and serving soldiers for 
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the work at the Royal Army Medical College. They took varying 
doses of mepacrine over prolonged periods in order that we might 
observe the effect of the drug on their health, study its behaviour 

in the body, and learn more about its action on malaria parasites. 
Innumerable observations on blood levels were made ; tests were 

carried out on the functions of the liver and other organs of those 
who had been on the drug for long periods in order to determine 

whether any ill-effects were being produced ; and many volunteers 

submitted to infection with subtertian (P. falciparus) malaria so that 
accurate information could be obtained about the best method of 

using mepacrine. It was found that the best all-round method of 

suppressing malaria was the regular, daily administration of o*i gm. 
of mepacrine given under strict supervision and continued for as 

long as the person was under the risk of infection and for one month 

after he left the malarious area. When this procedure is properly- 
carried out, the results are beyond question. It may be said, for all 

practical purposes, that clinical attacks of malaria cease to occur. 

Moreover, if the continuation course is kept up for one month after- 

wards, those who have been infected with subtertian malaria will be 
cured?their dangerous infection will not relapse. On the other hand, 
attacks of benign tertian (P. vivax) malaria will still occur after the 

drug is stopped, and these attacks have to be treated on the usual 

lines. The employment of suppressive mepacrine in highly malarious 

regions has been the greatest single factor in maintaining our forces 
in these areas in a condition fit to fight and defeat the enemy (Table I). 

Besides more effectively suppressing malaria, mepacrine has the 
additional advantage over quinine that it does not precipitate 
blackwater fever; in fact, since quinine has been given up, this 

much dreaded and dangerous complication has almost entirely dis- 

appeared from areas which were formerly notorious for its presence. 

Furthermore, those who take suppressive mepacrine regularly do not 

develop the severe cerebral and other complications which were so 
often a cause of death in pre-mepacrine days. 

TABLE I 

ADMISSIONS-MALARr* 8c NYD FEVER- AVERAGE DAILY RATE PER 1000 - 1943-1944-1945 
' 

-TO 

niii 
' ' " ' ' 

niiAlHlLll^LU. 

tmm. 

LiM 

TABLE I 
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Much has been done to discover the best method of bringing about 
a radical cure of B.T. malaria (P. vivax). Massive doses of mepacrine 
have not given the results that some expected. Observations on the 
relapse rates of a carefully followed-up series of cases of relapsing 
B.T. malaria treated in this country indicate that combined treatment 
with quinine and pamaquin (plasmoquin), 30 grains of quinine and 
o 03 gm. of pamaquin given daily for ten days, secures by a long 
way the greatest number of radical cures (Table II). Patients on this 

TABLE II 

Treatment of Relapsing B.T. Malaria contracted in the Central 
Area-Extract from D.B.R. Interim Report on Malar,a Relapses a]? 
Treatment with Quinine and Synthetic Quinine Substitutes. 

Records examined after a follow-up five months later showed : 

Relapses after Treatment. 

None 
1 

2 

3 

Course M. 

Per Cent, of All 
Number of Cases. Cases. 

Course QP. 

Total relapsed cases 

429 
184 
33 
4 

221 

66 *o 

28-3 
5-i 
o-6 

34-o 

Number of Cases. 

524 
56 
4 
o 

60 

Per Cent, of All 
Cases. 

397 
9-6 
07 

10-3 

(1) Mepacrine (M) Course.?0-8 gm. daily for two days then 0-3 gm. daily for ten days. 
Total dose 4*6 gms. 

(2) Quinine pamaquin (QP) Course.?Quinine grains 30 pamaquine 0-03 gm. daily for 
ten days. 

treatment must, however, be under medical observation during 
the 

whole period, so that the pamaquin can be discontinued 
if signs o 

toxicity appear. Haemoglobinuria has occurred in a few patien 
^ 

taking pamaquin, but this has not been a source 
of trouble in British 

patients. In Indians, however, the occurrence has not been 
in requen 

and for this reason if administered the daily dose should be reduced 

to 0-02 gm. , 

A new compound, SN 13276, closely allied to pamaquin, 
as een 

produced in the United States; this is said to be a less toxic drug 

than pamaquin but to have all the anti-malarial properties o t e o 

drug. If this proves to be correct and we 
can safely give it in arger 

doses, then it should prove a valuable preparation for the 
era ication 

of relapsing B.T. malaria. r 

While the patient is still residing in a malarious area, 
treatmen 

a clinical attack of uncomplicated malaria is nowadays usually 
carrie 

out with mepacrine alone. During the first two days 
of treatment, 

relatively large doses are given to secure a rapid concentration 
o 

drug in the blood and tissues, and this is maintained by a sma er 

VOL. LIII. no. 8 
2 D 
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daily dose during the remainder of the treatment. A total of o-6 to 
o-8 gm. of mepacrine is a suitable daily dose for an adult on the first 
two days, and a daily maintenance dose of 0-3 gm. is usually given 
for a further five days. Suppressive mepacrine treatment should then 
be commenced as soon as this treatment has been completed. 

If after leaving a malarious area a patient develops frequent 
relapses, it is advisable to give him ten or fourteen days' quinine and 

pamaquin treatment to obtain a radical cure. 

Major J. Innes, who until recently was in charge of No. 2 Malaria 

Research Team, has carried out some valuable research in malaria, 
first in the Central Mediterranean Force and later in this country. 
He has shown that any course of treatment for B.T. malaria containing 
pamaquin will give a lower relapse rate than treatment without 

pamaquin. His results indicate that intermittent quinine and pama- 
quin treatment of relapsing B.T. malaria given over a period of 

thirty-one days is likely to give the best results of all. On this treatment 

they received initially seven days of quinine (gr. 10) and pamaquin 
(o-oi gm.) given t.i.d. and then after a rest from drugs for seven days 
two further five-day courses of dosage with another interval of seven 
days between these courses. The total quinine given was 510 grains 
and pamaquin 0*51 gm., and so far no relapses have been reported. 
This course is less liable to cause toxic manifestation than the continuous 

dosage. 
Intramuscular mepacrine given in doses of 0-2 to 0-4 gm. is 

extremely valuable for producing a very rapid concentration of 

mepacrine in the blood where this is required. 

A New Anti-Malarial Drug 

A new synthetic anti-malarial drug marketed by the British firm, 
Imperial Chemical Industries, may be expected to play an important 
part in the prevention and treatment of malaria. 

Mode of Action.?Paludrine acts on the asexual parasites of the 
human cycle, apparently by inhibiting nuclear division. It has no 

detectable effect on the morphology of gametocytes in human blood, 
but if mosquitoes are fed on a human gametocyte-carrier while he is 

taking paludrine, the mosquitoes do not become infected. Oocyst 
formation fails in the mosquito, possibly because of some action of the 
paludrine in its stomach. 

Perhaps even more important is the action of paludrine during 
the pre-patent phase of human malaria?the incubation period of 
ten days or so between the injection of sporozoites and the appearance 
of clinical symptoms and ring forms in the peripheral blood. At 

Cairns in Australia, Hamilton Fairley has shown that if 100 mgrms. 
(o*i gm.) is given twice a week during this period, sporozoite-infected 
volunteers, bitten repeatedly by infected mosquitoes, fail to develop 
parasites in their blood. This observation rests on the stringent test 
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of sub-inoculation of 200 c.c. of blood into a second group 
of susceptible 

volunteers. , 

In subtertian malaria {P. falciparum), attacks of 
the disease 

not follow when paludrine is stopped, the drug acting apparent 
y as 

a true causal prophylactic. A single dose of 5? rngrms. during 
t e 

pre-patent phase has produced the same effect. In benign tertian 

{P. vivax) malaria, on the other hand, 100 mgrms. of paludrine 
ai y 

acted only as a suppressive because overt attacks followed cessation 

of treatment, although after a longer interval than with mepacrine 

given in the same way. 
Therapeutic Use.?For treatment of clinical attacks the optimum 

dosage is not yet known. As much as 1 gm. daily has been S1V^' 
but 250 mgrms. twice daily for seven to fourteen days 

will proba y 

be sufficient. This should cure patients with subtertian {P. falciparum) 
malaria ; but treatment of benign tertian (P. vivax) relapses wit 

1 

paludrine has not given such good results as the ten- to fourteen 
ay 

quinine-pamaquin course. 
Side Effects.?The drug is pleasant to take and it does 

not stain 

the skin. Undesirable effects are slight except with very large doses. 

Minor effects are vomiting and epigastric discomfort. With large 

doses evidence of renal irritation may appear : red blood cells an 

hyaline and granular casts in the urine. 

Dysentery 

(1) Bacillary Dysentery.?Under primitive conditions of hygiene, 

bacillary dysentery is very likely to become prevalent. Such a state 

of affairs is often inevitable for an army living under active-service 

conditions, and this form of dysentery has therefore been responsible 
for much loss of manpower in the services, especially in tropical 

or 

sub-tropical areas. 
In the early days of the recent war, the dysentery rate 

was high 
and many patients suffered from extremely severe infection which 

ended fatally in some instances. The Middle East Forces turned to 

the sulphonamide drugs for the treatment of this disease with very 

promising results. The preparation which the British Army has 

largely used is sulphaguanidine ; the United States forces, however, 

prefer sulphadiazine and claim that the results with this drug arc 

superior to those with sulphaguanidine. There is evidence to support 
the view that almost any of the sulphonamide preparations are 

of 

value in the treatment of bacillary dysentery ; but if the patient is 

dehydrated, especially if he is in a tropical country where much 
flui 

is lost by sweating, then as a safeguard against kidney damage 

sulphaguanidine is the preparation of choice. Owing to the absence 

of urinary complications during the administration of sulphamezathine 
this preparation should be a valuable one for use in bacillary dysentery. 
Shortage of supply, however, did not permit of its wide 

use in this 
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disease during the war years. Phthalyl sulphathiazole, owing to its 

powerful action against bowel organisms, should also be a useful 

preparation. 
To ensure the best results, it is important to begin treatment at 

the earliest possible moment. The Army, therefore, felt justified 
in recommending that any acute diarrhoea should be treated with 

sulphaguanidine without waiting for laboratory confirmation. Since 

this policy has been adopted, really severe attacks of bacillary 
dysentery have seldom been encountered, and the results of treatment 
with sulphaguanidine have been very satisfactory. In forward areas 

sulphaguanidine was issued to small detached parties of men so that 
they could carry out treatment themselves. The usual dose is 5 gms. 

every three hours for the first twenty-four hours ; thereafter the dose 

is reduced and the interval lengthened according to the patient's 
response. As a rule, a total dosage of about 100 gms. is adequate 
for the treatment of a patient with bacillary dysentery (Table III). 
In isolated communities this method of treating bacillary dysentery 
is of great value because the patient can be treated locally and long 
and difficult journeys thus avoided. Anti-dysenteric serum is now 

very rarely required in the treatment of patients suffering from bacillary 
dysentery. Reports from United States Army sources suggest the 
value of giving sulphonamide as a prophylactic at the commencement 

TABLE III 

ALFSE A (excl.C.A.C.) 

B 

EEE?: 

ADMISSIONS PER 1000 PER DAY. B.T., I.T. AMD 

I DYSENTERY AND DIARRHOEA. /ffRlj??f TROOI^ 

TABLE III 
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of an outbreak of bacillary dysentery in a unit to prevent the spread 
of the disease. 

Bacteriophage Treatment.?It was shown by Boyd and Portnoy 
1 

in the Middle East Force that this form of treatment was of no value. 

Conversations with captured German medical officers revealed that 

they had reached the same conclusions. 
The value of D.D.T. in the control of flies and the spread of 

dysentery has been mentioned under insecticides. The absence of 

flies where D.D.T. residual spray has been properly applied to the 

right places is very striking. It should be remembered, however, 
that in practice D.D.T. is only effective against the adult fly; once 
the egg has been laid it will not prevent the further development up 
to pupation. 

(2) Amoebic Dysentery.?Large numbers of our troops have had 
to operate in countries where amoebic dysentery is prevalent. As a 

result much experience has been gained in the treatment of this disease. 

Many patients evacuated from overseas have arrived in this country 
with a very intractable form of amoebic dysentery which had resisted 
all the usual methods of treatment. It seemed a fair assumption that 
invasion of the damaged intestinal walls by secondary pyogenic 
organisms might play an important part in these intractable cases 

that are unresponsive to ordinary combined courses of treatment with 

emetine, emetine bismuth iodide (E.B.I.) and chiniofon. Therefore 
an attempt was made to deal with these organisms by a preliminary 
course of penicillin and sulphonamide. 

W. H. Hargreaves 2 has shown that such a preliminary course may 
bring about conditions that permit a favourable response to emetine 
therapy in patients who have previously resisted all ordinary forms 
of treatment and have progressively deteriorated into a poor state 

both physically and mentally. The course to eliminate secondary 
pyogenic organisms which has been found to give the best results 
is as follows : give 30,000 units intramuscularly every three hours 
until 2,000,000 units have been administered. At the same time give 
sulphasuxidine 20 gms. or phthalyl sulphathiazole 10 gms. daily for 
the same period. If necessary, sulphadiazine, sulphathiazole, or 

sulphaguanidine may be used in appropriate dosage. This preliminary 
course does not eradicate the specific (amcebic) infection but it certainly 
paves the way for cure by one of the ordinary anti-amoebic courses. 
Accordingly, the usual course of oral E.B.I., chiniofon retention 

enemas, or diodoquin, and the follow-up course of stovarsol or 

carbarsone is begun as soon as the preliminary course of penicillin 
and sulphonamide has been completed. It is essential to ensure that 
E.B.I, is given in a readily absorbable form, preferably in a gelatine 
coated capsule. This great advance in the treatment of resistant 
cases of amoebic dysentery has changed the whole outlook for 

patients whose infection had previously resisted all attempts at cure 

(Table IV). 
VOL. LIII. NO. 8 2 D 2 
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Typhus 

(1) Epidemic Typhus.?Although our troops have fought in coun- 
tries where this disease was prevalent, the numbers who have contracted 
typhus have been very small. We owe this to vaccination and the 
efficient use of anti-louse measures. Owing to its persistent qualities 
D.D.T. is an ideal lousicide, garments may be impregnated or it may 
be dusted inside the garment of the wearer, if necessary without 

undressing. Although it has no action on the egg its residual effects 
enables D.D.T. to destroy the larva when it emerges from the egg. 
Mechanised dusting enables large numbers of subjects to be treated 
quickly; a 10 per cent. D.D.T. dusting powder is effective against lice. 

(2) Scrub Typhus.?In Burma, where the infected mite vector is 

widespread, scrub typhus has been one of our great problems. But 

the miticide dibutyl phthalate has led to great improvements. There 

is also some evidence from animal experiments and the favourable 
outcome of laboratory infections in vaccinated human workers that 

the new cotton-rat vaccine may afford some protection against scrub 
typhus. The large scale field trial of this new vaccine laid on in Burma 
is unfortunately unlikely now to provide any useful information owing 
to the unexpectedly rapid collapse of Japan and the withdrawal of 
troops as far as possible from the dangerous jungle areas. Further- 

more, now that troops are static and so able to receive early treatment 
with adequate rest and nourishment from the earliest stages of the 
disease, the mortality in even the unprotected has fallen from over 
10 per cent, to under 3 per cent. The main cause of death is circulatory 
failure, and this danger is much increased unless the patient is kept 
at rest, especially after the fifth day of the disease. 

TABLE IV 

Treatment of Intractable cases of amoebic dy3entery that resist ordinary treatment. 

Penicillin 
and I 

Sulphasuxidine 
or in lieu ofI 
3.3. phthalyl| 
sulphathlazole 

E.B.I. 

Chiniofonum enemata 

Stovarsol or 
carbarsone 

or In lieu of enemata 
substitute PIODOjUlN by mouth 

' ' ' I ? I I ? ' ? ? I > 1 1 L-J ' 'J. 11 ' ' 1 1 1 ' 1 ' 1 I MNvwyJ 1 ? ' ' 

123456789 21 29 33 ?"63 6^ 

Day 1-8. Penicillin 3?>000 units intramuscularly every 3 hours for 8 days combined with 
sulphasuxidine 20 grams daily for the same period; or phthalyl sulphathiazole 10 grams 
instead of sulphasuxidine. 

Day 9-21. Emetine bismuth iodide grs. iii given in a readily absorbable form by mouth 
on an empty stomach each night, together with Chiniofonum (Yatren) retention enema 2i 
per cent, or 4 per cent, each morning, 250 c.c. to be retained for 8 hours. 

Day 9-29. In lieu of chiniofonum retention enemy a 20 days' course of diodoquin may be 
given by mouth consisting of 3 pills (each contain 0-2 gram.) three times a day for a total of 
20 days, this ending on the 29th day of treatment. 

Day 21-33. Stovarsol or carbarsone tablets (0-25 gram.) one twice a day for 12 days. 
The patient may be allowed out of bed after the 21st day of treatment and can complete 

his course at a convalescent home or depot. 
Tests of cure are not commenced until one month after completing the treatment when 

specimens should be examined daily for 6 consecutive days; three months later a similar 
clearance test should be performed. 

TABLE IV 
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Typhoid Fever 

In this war sporadic cases have been very rare but there have 

been a few sharp outbreaks?among them, one of 80 cases in the 

21st Army Group. In these outbreaks it was noted that the percentage 
of isolation by blood culture was very high ; this suggests that in 

favourable circumstances a series of negative cultures may be accepted 
as reliable evidence of non-infection. In accordance with previous 
experience, the mortality rate remains high in spite of inoculation. 
In the outbreak in 21st Army Group, 9 of the 80 cases died. This 

confirms the opinion that inoculation does not lessen the severity of 
the established disease. In this outbreak there was strong evidence 
to suggest that infection was acquired from milk so heavily infected 
that the dose of bacteria ingested was large enough to swamp the 
resistance afforded by inoculation. 

Bacteriophage typing has proved its value for studies of typhoid 
epidemiology ; it was particularly useful in investigating cases among 
Italian and German prisoners captured by the Middle East Force. 

SULPHON AMIDES 

Nothing need be said on the use of these drugs in general, but it 
might be well again to emphasise the importance when using the drug 
in tropical climates, of guarding against the danger of kidney damage 
where the urine is scanty from excessive sweating and diseases in which 
diarrhoea is a marked feature ; sulphamezathine owing to its marked 

solubility in the urine is a valuable drug under these conditions. 
The value of the sulphonamides in controlling cerebro-spinal fever 

may be mentioned. It has been shown that, if there is an increased 
incidence of this disease in a community, and the carrier rate is high, 
the administration of even small doses of sulphadiazine or sulpha- 
thiazole?3 gms. a day for three days?will reduce the carrier state 
to practically nil and stop the occurrence of further cases. On the 
other hand, attempts at chemoprophylaxis of respiratory diseases by 
the use of small daily doses of one or other of the sulphonamides 
have given disappointing results. 

At one period the Army experienced considerable trouble from 
skin sensitisation that arose from the use of the sulphonamides as 
ocal applications. The incidence of this sensitisation was apparently 
greater in the Army than in civil life ; but it seems very likely that 
t e discrepancy could be accounted for by better opportunities for 

servation and centralisation of reports, and that it did not prove 
any special effect of light and exposure. 

eports on the value of sulphathiazole for the control of pyogenic skin infection in smallpox are conflicting; it is likely that penicillin 
will be more effective for this purpose. 
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Penicillin 

Penicillin has been tried in the Army over a wide range of different 
conditions ; the results have been much the same as in civil life. It 

was of uncertain benefit in a few cases of Weil's disease, but it is 

suggested that its earlier use in bigger dosage might show a more 
favourable picture. In severe cases of diphtheria, trials have been 

made with penicillin as an addition to the ordinary antitoxin therapy ; 

evidence of its value is as yet inconclusive. There are indications, 
however, that penicillin given in the acute stage of the disease will 
reduce the convalescent carrier rate very considerably, although 
penicillin employed orally in diphtheria carriers does not appear to 

have any permanent beneficial effect in this respect, once the condition 
is established. 

There is, however, good evidence that locally applied penicillin is 

of great value in the treatment of infective gingivitis. Application 
can be secured by oral lozenges or by a slow oral drip. Rat-bite 

fever (both forms) has been successfully treated by penicillin. 
Homologous serum jaundice is just as likely to follow the adminis- 

tration of intramuscular penicillin as any other procedure involving 
the use of a syringe and needle. For example, patients under penicillin 
treatment for syphilis have been found to develop jaundice after the 
normal incubation period for homologous serum jaundice. This 

strongly supports the view, now generally accepted, that the jaundice 
which occurred in syphilitic patients under arsenical treatment was 
not caused by the arsenic but by transmission of the icterogenic agent 
from a former patient by the agency of an imperfectly sterilised syringe 
and needle. 

Penicillin for Syphilis.?Penicillin therapy for syphilis is now well 
known in civil practice, but it may be worth recording the results of 
the Army follow-up of syphilis cases treated with 2*4 million units 

given over a period of seven and a half days. This course will cure 

practically all primary serum-negative cases?that is, cases with a 

primary lesion but without a positive Wassermann or Kahn reaction. 
The results in primary serum-positive cases are less satisfactory, and 
in secondary syphilis they are still less satisfactory. Figures from 
U.S.A. following this treatment indicate that the relapse rate after a 

year will be around 15 per cent. Modification in treatment by the 
addition of a follow-up course with arsenic and bismuth is therefore 

necessary. 

Laboratory Diagnosis 

(i) Smallpox.?A laboratory method for the diagnosis of smallpox, 
elaborated by Major C. E. van Rooyen, has proved useful in the 

differential diagnosis of smallpox and chickenpox in M.E.F. Smears 

are made from the contents of an early vesicle (it is essential that 

this should not have gone on to the stage of secondary infection) 
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and are stained by Paschen's method. In smallpox large numbers 
of elementary bodies are seen ; in chickenpox only a few granules 
at most. An experienced observer has no difficulty in differentiating 
between the conditions, but those without actual experience of the 
method are advised to examine the full details and advice given in 

the original article by C. E. van Rooyen and R. S. Illingworth.3 
(2) Typhus.?An agglutination test has been evolved for the 

differentiation of louse-borne and flea-borne typhus fever. 
Experimental work on the production of a vaccine to protect 

against typhus fever has resulted in the discovery of methods by which 

relatively pure suspensions of rickettsiae can be prepared. 
Major C. E. van Rooyen has shown that these suspensions can be 

used as antigens in an agglutination test, and has found that by this 
means it is possible to differentiate between louse-borne and flea-borne 
typhus fever. In louse-borne typhus fever the serum of a case about 
the fourteenth day agglutinates a suspension of 

" human 
" rickettsiae 

(louse-borne) to about three times the titre to which it agglutinates 
a suspension of 

" murine " rickettsiae (flea-borne). 
? 

Conversely flea-borne typhus the serum agglutinates murine 
rickettsiae on occasion as much as ten times the titre at which it 

clumps human rickettsiae. C. E. van Rooyen, J. H. Bowie and 
? S. Kirkorian emphasise that the granules which form are very 
e icate and some experience is necessary to read the results accurately.4 

(3) Tick-borne Relapsing Fever.?Thick smear methods are essen- 
la or the diagnosis from blood smears. Spirochaetes are usually so 
scanty that they are missed in thin smears. 

(4) Weil s Disease. Despite repeated warnings, the inexperienced 
ntinue to examine wet smears of blood by dark-ground illumination 

and to mistake " 

streamers 
" 

for leptospirae. The nature of these 

1 

s 

r^amers is obscure. They were originally thought to be organisms, 
enyon later described " 

blood filaments " bearing a striking 
.m ance to leptospirae in normal blood. They are probably 

eposits on the red cell, which became detached. Perhaps 
y are degeneration products extruded from the cell. Brownian 

readi]111^?* ?*ves them the appearance of true motility and they may 
Gihr 1+ 

6 .mista^en f?r leptospirae and lead to mistakes as we saw in 

pronnriar The fallacies of examining wet films by dark 
ground render such methods of no practical value. 

Sea-sickness Remedies 
In 

efficiency 
^ COm^^ne<^ operations it was found that the 

ineffective if the 
SpearIlead an advance was likely to be rendered 

in sliders in t 
had tC> traverse rough seas or be transported 

m nnpntinn 
^ Weather. The Medical Research Council in 

co-operation with thf? fin-v.*.- 
1 ?. "gnting services carried out investigations on 

remedies and it was fnim^ X 1 , ? L 
uuna that hyoscine gr. 1/100 given one hour 
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before embarking, and repeated at six-hourly intervals was the most 
useful remedy for this complaint. To prevent undesirable effects this 

dosage will, however, have to be reduced when the drug is needed 

over a prolonged period. 

Psychiatry 

The necessity of having some form of selection procedure in the 

Army to get the man into his correct job was early recognised. To 

meet this need the Army set up a Directorate of Personnel Selection 
which organised intelligence and job selection tests at army primary 
training centres. Here psychiatrists were available to advise on the 

disposal of doubtful cases. 
The successful placing of men with insufficient intelligence to make 

fighting soldiers was one of the successes of the late war ; pioneer 
battalions which gave such valuable service at home and in theatres 

of active operation were formed from such men. The selection of 

officer material to lead the armies was carried out by War Office 
Selection Boards. Candidates lived for a few days with the staff of 
the Board and were submitted to individual and group testing which 
enabled the Board to make a shrewd assessment of the candidate's 

fitness for leadership. 
In courts martial where the convener feels that a man requires 

expert examination a psychiatrist is required to give a report which 
is available to both sides. This has resulted in much saving of time 
and an efficiency in procedure which might be adopted in civil 

courts. 

In the service there has often been a closer liaison between the 

psychiatrist and the general physician than is common in civil life. 

Nothing is more valuable than this liaison, if both doctors are skilled 

each in his own job. Association with psychiatrists has tended to 

remind physicians of the importance of studying the psychological 
background of their patients instead of persisting with symptomatic 
treatment when events have shown that this is without object or 
benefit. 

Necessity has also taught the Army physicians that extensive 

investigations are inadvisable as well as fruitless in functional gastric 
disorders. In active theatres of war functional dyspepsia, the bugbear 
of physicians in civil life, has been comparatively unimportant. It 

has been evident that the state of the soldier's gastric function varies 
inversely with his appetite for war. 

Physical Development Centres 

Before and during the later years of the war, special centres were 

organised where recruits who were not up to army standards, but 

who were likely to become so after a period at such a centre, could 

be treated. These centres receive carefully selected under-developed 
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young recruits and put them through courses of graduated exercise 

suitable for each individual's special disability. The results have been 

excellent; over 70 per cent, of those sent to these centres 
have their 

medical category raised after an average period of six weeks at such 
a centre. 

Military Convalescent Depots 

As soon as a military patient is fit to leave hospital, if he is not 

well enough to rejoin his unit, he proceeds to a convalescent depot. 
Here he is seen by a medical officer who puts him under controlled 

graduated training which is continued until he has recovered and is 

fit to return to full regimental duty. There would appear to be a need 

for such centres in civil life. 

Administration 

The imminent establishment of a Comprehensive State Medical 
Service makes a study of the Army Medical Service of special interest. 
Within the Army, doctors in the Medical Service are fully controlled 

administratively, and to a certain extent professionally. 
Uniform administration means that all hospitals are roughly of 

the same pattern and of standard sizes with standard equipment and 

numerically similar medical and nursing staffs. Each operational 
theatre of war has a planned medical service which provides every 
type of medical treatment and hospitalisation without overlap and 

redundancy. 
Professional control is secured through the appointment of con- 

sultants in each branch of medicine. It is their responsibility to 

advise the medical administrators on the medical policy which guides 
the operation of the Medical Service. They disseminate medical 
information and give advice on treatment and case-management to 
all medical officers. Through their intimate contacts with medical 
officers and specialists they receive information about new diseases, 
new symptom-complexes, and fresh infections in any area and get 
immediate information on the practical effects of new treatments and 
procedures. They receive reports on all deaths and on cases of unusual 
or special interest and thereby are enabled to advise on the correction 
of administrative faults or unsatisfactory professional trends in the 
treatment or handling of particular types of cases. They receive and 
a e actiQri upon complaints, criticisms, and suggestions. These cover 
matters of equipment, drugs, administrative errors and personal 
problems. 

In of war, discipline and the spirit of service which unites a 
ervice, oubtless help to ensure the smooth working of this arrange- 

men ut in time of peace, the appointment of competent professional 
consu tants who enjoy the confidence of the administration on the one 
an an o t e specialists and doctors on the other, would undoubtedly 
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be of the greatest value in a State Medical Service and would help to 
allay the suspicion that doctors have of administrators as a whole. 

Since the Army assumes complete responsibility for all its members 
it can concentrate on preventive medicine in a way that has not been 
generally possible in civilian practice. Service responsibilities do not 
?end with the patient's discharge from hospital, and the Army has been 
in a position to provide convalescent treatment, rehabilitation and 

controlled return to full activity. Army experience in these fields has 
obvious applications to civil practice. 
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