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THE evaluation of the relative efficacy of various fungicides in Malaya 
where widespread fungus infections are common would seem at first sight 
to be a simple matter. Obviously there will be individual variations from 
case to case; for this reason it was determined at the beginning of the assay 
that cases of bilateral tinea only would be ,accepted, and that the area of skin 
to be treated would be divided into two equal halves for treatment purposes. 
In this manner it was hoped to eliminate many variables, such as fungus types, 
personalities of patients, and changes in orderlies performing treatments. 

SCOPE OF THE PROBLEM 

Unfortunately the problem was soon found to be less simple, because it 
is necessary to take into account the natural history of the disease. The 
majority of body infections in Europeans in Malaya are Trichophyton 
mentagraphytes infections. A research team worki~g in Malaya (1947-8) 
found T. mentagraphytes in 54 per cent of 1,700 B.O.R.s examined, but it is 
my opinion that this does not give altogether a true picture of the situation. 
T. mentagraphytes is responsible for an even higher proportion of general 
body infections, while Epidermophyton floccosum (incidence 33 per cent) tends 
to remain localized. T. mentagraphytes ,also is responsible for an infection of 
limited duration; there is a great tendency towards the development of "re
actions" to this fungus, from a mild follicular reaction to a gross "Kerion" 
type of reaction, and this in itself eliminates the fungus. It w,as noticed with 
some concern, after examination of the first 30 or 40 cases that calamine lotion 
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158 The Trealtment of Tinea in Malaya 

was frequently more effective than the various fungicides used. From this 
moment the only cases accepted for the survey were cases of early infection 
(within three days), uncomplicated, and untreated tinea. This limitation was 
a handicap in that such cases were comparatively hard to find. The majority 
of cases reaching hospital were either treated, or complicated by the develop
ment of either a pustular or an eczematous reaction, or outside the three-day 
limit. 

This present paper then attempts to describe the result of comparative, 
treatment with various fungicides on approximately 80 cases in which the 
acceptable criteria were fulfilled. These cases have been treated over a period 
of nearly three years, and. during this time considerable experience has been 
gained in the treatment of all types of tinea. There are certain aspect~ of 
treatment which will be described in more detail. Looking back, it is now 
my considered opinion that, as in most common dermatological conditions, it 
it impossible to lay down hard and fast rules as to ideal therapy. Each case 
is a separate ,and individual problem, and results steadily improve as experierice 
accumulates. 

THE MATERIALS USED 

The fungicides used in this survey consisted of various concentrations of 
Chrysarobin made up in Lassar's paste; Castellani's paint; various Salicylic 
acid-Benzoic ,acid formulce; Phenyl Mercuric NitratejCarbowax ointment and 
SaIicylanilidejCarbowax ointment (supplied by Imperial Chemical (Pharma
ceuticals) Ltd.); Compound G.4;-2,2 Dihydroxy-5,5 dichloro diphenyl 
methane (supplied by Givaudan-Delawanna Inc.) made up in various oint
ment and emulsion bases; Penotrane Cream (supplied by Harper, Gillfillia:n 
& Co. of Malaya on behalf of Ward, Blenkinsop & Co. Ltd.) which is a 0'1 
per cent phenyl mercuric complex of dinaphthyl methane disulphonic acid, 
containing 0'04 per cent w / w of Mercury;. Tineafax ointment and. powder 
(supplied by Burroughs Wellcome & Co.); and Desenex ointment and powder 
(supplied by Wall ace & Tiernan Products). The last two preparation!> owe 
their fungicidal activity mainly to their undecylenate content. Tineafax in 
addition contains small amounts of phenyl mercuric acetate. 

There have been many recent references in literature as to the value of 
the higher fatty acids in anti-fungal therapy. It has been pointed out that 
they have low irritating and sensitizing properties. (Kidmont, 1946, Shapiro 
and Rothman, 1945). Sulzberger and Kanof (1946) found that undecylenic 
powder is the most effective, practical, and acceptable of the agents investi
gated for use in the prophylaxis of fungus infections of the feet. Bushby 
and Stewart (1949) were impressed by the importance of the base in which 
the fungicides ,are incorporated. I will say now that after treating comparatively 
6 cases with Tineafax and Desenex I was unable to detect any difference in 
the rate of progress with these two useful fungicides, and subsequently I did 
not discriminate between them. . 
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Kemble Greenwood 159 

'Chrysarobin, made up in Lassar's' paste, was found to be the most effective 
of fungicides. After experimenting with v,arious concentrations, 2 per cent 
appeared to be optimum, causing few reactions if carefully used. The dis
advantages of this fungicide are. that it stains the clothing, and that being 
a crude drug the content of active substances rnay vary slightly. These dis
advantages did not seem important in practice, and I still have a personal 
preference for chrysarobin, as compared to dithranol (~ or 1 per cent) which 
is not backed by sufficient statistical evidence. I f?und chrysarobin the most 
effective single remedy, and continued to use it. 

THE CASES 

It was soon noted that body tinea tended to develop soon after arrival in 
the tropics. In a series of 64 consecutive cases 60 developed their body infec
tion inside the first four months after their arrival. Of these 57 developed 
the -infection between two and a half arid three and a half months after 
arrival. I myself contracted a "crutch" infection some two ,and a half 
months after arrival, together with an exacerbation of a long-standing, 
very mild, fluctuating interdigital foot infection. Following treatment my 
feet have remained perfectly free from infection. It was this which 
impressed upon me the probability discussed .elsewhere (Greenwood,1950) 
that all these Trichophyton mentagraphytes infections originate between 
the. toes of the European, a variation in fungus type from Trichophyton 
interdigitale probably harboured harmlessly for many years. This tendency 
of Trichophyton gypseum towards the production of variants has been noted 
by, among others, Lewis and Hopper (1948), Emmons et al. (1945) and Epstein 
(1938); but in Malaya it assumes a special significance., Climatic conditions 
equally encourage the spread of Epidermophyton floccosum from the toes 
to the bpdy. Both these fungi are uncommon in the indigenous population. 
it is perhaps of interest that patients arriving from the Middle _ East also 
developed their body tinea after the same time interval. I stress this ,as 
illustrating that my remarks are pertinent only with reference to Malaya where 
t::onditions of temperature and humidity favour the growth of fungus. Different 
conditions may well obtain in other tropical and sub-tropical areas. A treat
ment of proved efficacy in U.K. is not necessarily advisable in the tropics. 

For these reasons I have treated all cases of tinea (except those selected for 
comparative tests on the feet, or those showing eczematous features on the 
feet) with ,a routine to the toes consisting of twice daily painting with the 
following paint: 

Brilliant green 
HydraTg. perchlor. 
Spirit 
Water 

I 
0·1 

70 
, .. ad 100 

and twice daily application of a simple dusting powder. The paint was selected 
in preference to others in that the distinctive colour ensures that treatment is 
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160 The Tre,atment of Tinea in Malaya 

carried out, while the paint itself IS non-keratolytic and does not cause 
eczematization. 

RESULTS IN THE GROUP OF CASES 

Examination of the final results of the experiment set out in table form may 
perhaps be misleading in that the bald statement that the patient responded 
better to Fungicide A than Fungicide B often gives little idea of the course 
and progress of the disease. I propose therefore to make my own judgment on 
the relative efficacy of the fungicides used, and present illustrative figures 
and cases. 

Chrysarobin was found to be the most effective single fungicide. Compared 
with compound GA., in 20 cases of general body infection the response was 
better in 15 cases, worse in I' case, ,and equivalent in 4 cases. There were direct 
irritant reactions to chrysarobin, particularly in the "crutcl].," but if the patient 
was watched, and treatment withheld temporarily to reacting areas, the results 
were good; Compound G.4., quite ,an effective fungicide, produced too many 
reactions, particularly in the "crutch" or at the site of excoriations. ~ 

Case 2.-Equivalent patches Dn abdomen. After four days patches treated with 
chrysarobin appeared clear; thDse treated with G.4. showed erythema and vesiculation, 
and shbsequently required 1iurther treatment with another fungicide. 

Case 31.-Bilateral tienea of Jegs. After thirteen days patches treated with chrysarobin 
were apparently clear; there was a marked erythematous and vesicular reactian to GA. 
,at the 'site of anabrasiDn. Other patches were still active. 

Corppound CA. was incorporated either in a vaselineointment base, or in 
eucerin emulsion base. This variation in base did not seem to affect results in 
any way. 

Undecylenates, by virtue of their non-irritating properties, were useful. As 
, fungicides for general use they proved lacking in "potency," but they were of 

great value in special cases. Compared with chrysarobin in 15 cases of general 
body infection, the response was better with undecylenates in 2 cases, worse in 7 
cases, and equivalent in 6 cases. Compared with G.4. the response with 
undecylenates in 13 cases was better in 11 cases, and equivalent in 2 cases. 

Case 8.-A sebarrhreic individual with general tinea, and a hyperh1drotic, irritable skin, 
initially treated with C.4. and chrysarobin to' the twO' halves of his bady. After eight 
days both sides were erythematous, and calamine was substituted. Relapse on the 
chrysarobin side was treated with'G.4. and there was a further reactiDn (twenty-first day). 
On the twenty-seventh day it was CDnsidered that both chrysarobin and G.4. were causing 
roo much IDeal irritation; all patches were active, and Castellani's paint was substituted. 
All patches appeared clear by the thirty-sixth day, but were relapsing on the farty-second 
day. At this pDint undecylenates were started, and there was a steady but slow improve
ment until final cure: 

Case 48.-Generalized tinea with a long history of treatment and relapse-E. floccosum 
cultured. Chrysarobin to right side; undecylenates to left. 

Thirteenth day: Right clear. Left improving, but active. 
Twenty-fifth day: Left still active. Substitute chrysarobin. 
Thirtieth-day: All clear. 
Follow up over' nine months. No ~elapse. 
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Kemble Greenwood 161 

" 
Phenyl mercuric salts were found to have a good fungicidal effect, but the~e 

was a tendency to local reaction. I had the same impression of salicylanilide, 
although limited supplies made it impossible for me to test it as fully as I would 
have wished. No sensitization phenomenon were observed in 6 cases treated 
with penotrane cream. This is too small ,a number to be of significance, but th~ 
compound does appear to be an effective fungicide inside the limits imposed by 
the emulsion base in which it is prepared: 

Case 43.~Generalized E. fioccosum. Reaction to salicylanilide after eight days. Left 
side with chrysal'Obin. Substitute chrysarobin to right side when reaction has settled. 

Fourteenth day: Both sides clear. 

Case 46.-"Crutch" only. Treated with phenyl mercuric nitrate and undecylenates. 
After ten days both sides apparently clear, but skin looking "soggy" and irritable. Cleared 
with 1/1000 gentian violet and powder. 

Case 54.-Generalized, eczematous .and "weeping." Castellani's paint and penotrane 
(used with some trepidation) caused an 'equivalent improvement, and clearing in fourteen 
days. 

Case 55.--"Crutch and legs. Some eczematization. Penot'rane and undecylenates 
caused an equivalent improvement and clearing in ten days. 

The 'base in which fungicides are incorporated is obviously of some 
importance. Emulsion bases, useful in temperate climates, tend too easily to 
be washed away. \ Paraffin-starch bases are better, but may be irritating when 
applied to sweating areas such as the "crutch." The chief difficulty is to find an 
effective fungicide for use in troops on active operations, where a general 
infection can spread with great rapidity. In this connexion I must acknowledge 
a suggestion made by Capt. --- R.A.M.C., who as an R.M.O. devised a 
system of treatment for early and uncomplicated cases which I also found more 
effective in promoting rapid cure than any other system I have tried .. 

All lesions (except toes) are painted twice daily first with a paint consisting 
of "10 per cent salicylic acid and 10 per cent benzoic acid in liquor iodi mitis, 
and then with Castellani's paint. ' 

This somewhat determined treatment caused rapid resolution of the patches 
with desquamation. . It was used under close supervision for not more than 
three or four days, and 2 per cent chrysarobin in Lassar's paste was applied 
twice daily subsequently until lesions were apparently clear. 

Case 5Z.--"Generalized early tinea. Left: New routine. Right: Undecylenates, 
Eighth day: Left clear; right spreading. Substitute new routine to right. 
Sixteenth day: All clear. Patient remained at work. 

The treatment of the toes is a special problem, and that described previously 
in this paper is prohably the most effective and the least . likely to produce 
eczmatization. Here again I am speaking for Malaya. The surprising tendency 
in Malaya is for interdigital infections to die out with the development of body 
tinea. The feet do not usually cause trouble except soon after arrival. PROVIDED 
eczmatizationis avoided. Other treatments tried included one devised by 
Dr. T. T. Patters on, of Cambridge, which consisted essentially of brilliant green 
paint. Subjectively most patients preferred the simple dusting powder. That 
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162 The Tre,atment of Tinea in Malaya 
.. 

was an effective form of treatment which showed no advantages over the former, 
but had the one disadvantage that the iodoform powder did cause occasional 
reactions. 

Undecylenate powders tended to cause interdigital maceration; they were 
better if used in conjunction with a brilliant green or gentian violet and spirit 
paint. That which I used as a routi~e consisted of equal parts of boric acid, 
zinc oxide, starch, and talc. The Army issue foot dusting powder w,as also 
effective. 

SPECIAL PROBLEMS 

(1) Kerion 

The chief feature of T. mentagraphytes which causes difficulty is the 
tendency of the body to react violently to it and produce deep indurated 
pustular lesions. This reaction involves the skin and hair of the beard area 
(Hypogenic sycosis); the scalp (kerion celsi); and the body (agminate folliculitis), 
these are merely names for the same process, a reaction (kerion) to this trichophy
ton. Staphylococcal contamination usually occurs, and large cold abscesses may 
develop on the neck and in the "crutch," which may rupture leaving multiple 
superficial sinuses, but which usually resolve. The important fact is that from 
the moment of the development of such a reaction, fungicides are contra
indicated. It is common for kerion, or an eczematized tinea, to, develop under 
the "Jungle Boot" during jungle patrols. This is a spread from the toes. With 
wide kerion formation there may be constitutional upset and loss of weight. 
Sometimes there is considerable redema of the legs. 

The treatment is essentially "Rest" and "Heat." The latter is best applied 
by infra-red radiation. Antibiotic therapy (including sulphonamides) may be 
given to contend with secondary sepsis. Nursing is important. 

, Case History.~Sjt, B., aged 27. 

This patient develaped a general tinea while on jungle 'Operatians. Kerian formatian 
occurred in all lesians and he was treated in variaus hospitals in Malaya befare being 
transferred in despair to' Singapolfe. Rings of residual folliculitis were scattered over, the 
body, but had almost settled, On the face were some indurated discharging areas scarcely 
visible under three weeks' growth af beard and cansiderable encrustations. He had last 
weight, and could not walk unaided. We remayed his beard and cleaned him up; gave 
him high protein diet; general ultlfa-violet radiation; local infra-red, and eusol packs 
to' the face. He was also given hot baths and exercises. After seven days he was perfectly 
fit except for a few residual indurated a'reas on the face, and he stated that' more had 
been done for him in twO' days at Singapore than in, the three weeks previously. lit fact 
all we had done was·to restnre his morale. He was already cured on arr:ival, but this fact 
had escaped notice. 

Some of these face kerions are very severe; one may expect a reaction to 

develop in a heavily bearded man; treatment sometimes seems to be'provocative, 
and probably undecylenates should be used on the face in preference to other 
fungicides in such individuals. When kerion develops, I repeat, fungicides are 
contra-indicated. 
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Kemble Greenwood .163 

(2) Eczema of the Feet 
I have discussed this problem previously (Greenwood; 1949) and still have nb 

.quarrel with what I wrote on the subject nearly two years ago. The bullous 
(vesicular) dermatophytide does occur, usually on the sole primarily, and will 
settle with non-keratolytic treatment to the toes and palliative local remedies, 
i.e. rest and eusol dressing. Eczematous patches are not uncommon on the toes, 
sole and heel, and must not be treated with fungicides. Usually vesicular erup
tions of the sole are NOT "directly" due to tinea. They may be; in which case 
hyph<e can readily be demonstrated microscopically~ The chronic eczematous 
patches will ordinarily respond well to a protective tar paste application. 

PROPHYLAXIS 
If these infections originate between the toes, as I am convinced they do, 

then, if one can ensure a normal toe cleft, body tinea is not likely to develop. 
This knot just a question of routine painting of toes, although such a measure 
might help. It is more a matter of unit discipline. 1£ the. feet of every man in 
every unit were to be inspeCted every day by an officer, and ANY ABNORMALITY 
reported to the unit M.O., the incidence of body tinea should be reduced four
fold in a comparatively short time. This may be a bold assertion; there is never
theless some evidence. The recent experiment on incidence of fungus disease 
in a Guards unit in Malaya proved abortive, bui: the earliest findings suggested 
that the relative enthusiasm and co-operation of the Companies themselves was 
a large factor in reducing the incidence; the recent introduction of steam launder
ing for troops in Hong Kong (to eradicate the "Dhobie Itch") has resulted in a 
slight increase in incidence of tinea, too small to be significant. 

Some other measures could be taken which are practical: 

(1) Routine painting of all toe clefts of all troops with the brilliant green
hydrarg, perchlor. paint daily during the journey out on Troopships from 
U.K. 

(2) Routine use of undecylen~te dusting powder as a: prophylactic 

Of these two measures I favour the first. as being practical, and impossible 
for the soldier to avoid. But most important, I am sure, is the daily inspection of 
feet, which should be organized in the same thorough manner as was th~ giving 
of prophylactic antimalarial drugs during the Burma campaign. 

SUMMARY 
An assessment of the relative value of various fungicides used in Malaya is 

presented. Chrysarobin was found to be the most effective single fungicide, 
although undecylenates are of great value in special cases. The treatment of 
complications of fungus infection is discussed, and some suggestions on prophy
laxis putforward. 

I am indebted to: Brig: R. Murphy, G.BE, D.M.S., F ARELF, and Col. 
J. H. Anderson, O.C., B.M.H., Singapore, for permission to forward this paper 
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for publication; the firms previously enumerated for their generous supplies of 
fungicides; Brig. Boyd., O.B.E., M.D., of the Wellcome laboratories, and Col. 
K. McNeill, Adviser in Dermatology, for their assistance in the supply of drugs; 
Dr. H. Haber, St. John's Hospital, for his advice in early days when the problem 
of tinea seemed insuperable; Capts. F. R D. Minett and M. H. F. Coigley, 
RA.M.C., and the late Capt. G. D. Powell, RAM.C., for their assistance during 
stages of the assessment. 
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