
4 LEPROSY REVIEW 

EDITORIAL 

1. Visits to Malaya, Sarawak, Sierra Leone and Gambia 

These four  visits were made in the months of October and 
November, 1 960. The Editor finds such visits to spheres of leprosy 
work an inestimable privi lege and of the greatest value scientifically . 
Even on the humble level of the cl in ical appearance and evolution 
of leprosy i n  one country as compared to another, there is much to 
learn. Even in the difficult field of classification of leprosy, we would 
have less confusion and fruit less argument among leprologists, after 
organized visits .  At present,  each leprologist describes and classifies 
leprosy as he sees it  in his country, and does i t  faithful ly enough. 
But for sol ution of the problem of an international classification of 
leprosy, we consider it an essential first step that a team of lepro­
logists Of international provenance who should be good observers 
and not too proud to take notes should tour the leprosy countries 
to report on the leprosy found and its evol ution, and its response to 
the modern drugs, and other matters of general interest to a l l  
countries who are trying to deal with leprosy. The human s ide must 
not be forgotten , for both leprosy workers as well as patients get 
great encouragement from visitors from abroad w ho are gen uinely 
interested in thei r work and their cure, respectively, and in thei r 
problems as a whole. 

(a) Malaya. The Federation of Malaya has now achieved indepen­
dence. We only had 5 days there but these were crammed with 
interest. We were on our way to Sarawak in  Borneo as the main 
purpose of our journey to Southeast Asia from London, but in 
Malaya there was much to see, and there was no sloth nor tardiness 
in seeing i t. The main focus of the visit was Kuala Lumpur which 
is the Federated Malayan capital in the State of Selangor.  On ly 1 0  
miles away is  the large leprosarium o f  Sungei Buloh,  and some 21 
miles from Kuala Lumpur is Pulau Ketam w hich is the site of the 
careful long-term BCG trial as a prophylactic against leprosy. We 
also met in Kuala Lumpur the Hon .  the Secretary for Health,  Dr. 

Mohammed Din Bin Ahmed, and Mr.  E. J. Lawrence, who is the 
pUbl icity secretary of the Malayan Leprosy Rel ief Association 
(MALRA) which i s  newly formed but very active and l ikely to be a 
tower of strength to leprosy work in Malaya. Dr. M.  Waters kindly 
took us many times to Sungei Buloh leprosarium and to his leprosy 
Research Centre there (which is  under the guidance of the Medical 
Research Council of U.K.) and to the site of the BCG trial against 
leprosy amongst a static well-controlled population. Sungei i s  a 
large leprosarium of over 1 000 patients which is very beautifully 
situated and bui l t  and was formerly under the charge of Dr. Gordon 
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Ryrie, then Dr. David Molesworth,  and latterly Dr. P. K .  Reddy. 
At present it has no medical superi ntendent, and the Hon .  Dr. 
Mohammed Din Bin Ahmed, Secretary for H ealth ,  assured us that 
the post can be considered open and applications wil l  be welcomed 
by h im.  D r. Bhojwani is a medical officer sti l l  working in the lepro­
sarium, and Dr. Waters of the Leprosy Research Unit has 2 wards 
under his charge. At Sungei Buloh no physiotherapy i s  available 
but the reconstructive and plastic surgery for repair  of deformities 
and stigmata of leprosy has been undertaken by Dr. Reddy and 
Dr. Bhojwan i .  Dr. Waters kindly accompan ied us to visit Pulau 
Ketam, where we found a wel l-planned, wel l -documented, and wel l ­
supervised trial of BCG as a prophylactic against leprosy. The 
population is static and wel l -recorded . A leprosy survey there was 
done at the very beginn ing and in 5 years or so some useful data 
about the value of BCG may emerge. This trial impressed us as so 
well planned and observed over the years that it can hardly fai l  to 
yield useful  results, and we congratulate Malaya and the Medical 
Research Counci l  on th is  trial . McFADZEAN, J. A. and BHAGWAN 

S I NGH , R .  reported on th i s  trial in Leprosy Review, 31, 3, J uly 1 960, 

pp. 145- 1 58. In the is land of Pulau Ketam on the West Coast of 
Malaya, 3 ,720 persons in the age group 0-25 years were examined 
and the incidence of leprosy found to be 1 9  per thousand .  Then 
3 ,649 persons  apparent ly free of leprosy were tubercul in-tested. Of 
these 3 ,222 were e l igible for vaccination with BCG and by rando­
mization 1 ,648 were vaccinated and 1 , 574 left as controls .  The 
expected incidence of leprosy in  the unvaccinated group over 1 0  
years would be  enough to  demonstrate a level of  protection of  the 
vaccine of 50% or more. The expected incidence of leprosy in the 
intake of the newborn is too low to give significant results  and this 
part of the trial has been given up. The plan is to examine for 
leprosy at in tervals  over the next 10 years the present population of 
0-25 years of age. It was found that the conversion rate after BCG 
vaccine was lower than expected almost certainly due to a fal l  in  the 
viable count of the vaccine used, itself due to tropical conditions. 
The authors think that in future trials the viable counts of the 
vaccine should be checked before use in the tropics .  

The present incidence of leprosy i n  Malaya as a whole i s  un­
known. There is need of a leprosy survey. Seeking to make a guess, 
it might be between 30 and 50 per thousand. The type of leprosy is 
preponderately lepromatous, of one variety or  other, perhaps 700;.) 
lepromatous, and Dr. Waters has studied some cases which resemble 
the Lucio phenomenon. Deformities may be 25 % . The task in 
Malaya is  not only huge but ' they have a grave type of leprosy. 
Nevertheless they have priceless assets in the shape of Sungei B uloh 
Leprosarium, with the Leprosy Research Centre in its grounds, and 
the Pulau Ketam trial . One feels  that a build-up of staff wi l l  set the 



6 LEPROSY REVIEW 

whole campaign going again . There is another priceless asset in the 
shape of the Malayan Leprosy Relief Association (MALRA) which 
already exists with a powerful membersh ip and is  al ready engaged 
in a publ icity campaign to explain the true nature of leprosy and is 
interested in all sorts of support and ideas to hel p forward the 
leprosy campaign. 

One feels  that the Malayan l eprosy work is  of good quality at 
the base, and could readily aim at complete victory over the d isease . 
The next stages are opening up the campaign by organ izing su rveys 
and treatments in the rural areas, restorat ion of fu l l  staffing, training 
of nationals in leprosy recognition and care, the introduction of 

"physiotherapy, and reconstructive surgery, the use of research to try 
out new drugs as they become avai lable, as wel l as basic research, 
propaganda to explain the true nature of leprosy, that i t  i s  only a 
d isease l ike any other and that patients can be medical ly cured and 
surgically restored to beauty and usefu lness, so that very many can 
be returned to civic l i fe as u sefu l  cit izens. 

(b) Sara wok. We spent 2 weeks there (10-24 October), and found 
it  a most attractive and st imu lating country. There are some countries 
i n  the world which envelop the v i sitor in happiness, and Sarawak is 
h igh in this select group, because of the niceness of the people and 
their goodwil l  for good causes, a l l ied to a refresh ing strain of 
practical i ty.  The population i s  1 75,000 and our guess at the leprosy 
incidence would be the existence of 15,000 active cases of leprosy 
(a leprosy survey has not yet been done) .  The Director of Medical 
Services, the Hon.  D. A. Baird, O.B.E., is "well up" in the experience 
of and understanding of leprosy, and sure ly an unique feature of the 
present Sarawak i s  the possession of a Governor who has taken part 
in a leprosy survey and also understands leprosy. Si r Alexander 
Waddel l  helped us  in an early leprosy survey in 1938 in Malaita 
I sland of the British Solomon I slands in the Western Pacific, and 
was indispensable. It was a magnificent st imu lus  to hear at the 
outset something of Dr. Baird's plans for the improvement of 
d istrict or "u lu" medical work, and for the training of nationals as 
medical assistants, which obviously would fit in splendidly with the 
opening-up or w idening-out of any future leprosy campaign. We 
also met and stayed with Mr. and Mrs . Hamish MacGregor, M.B.E., 

who l ive in a staff house at Kuching l eprosarium (Rajah Sir Charles 
Brooke Memorial Settlement) which is 13 miles from Kuching the 
capita l .  M r. Hamish MacGregor has been Superintendent of the 
Kuching Leprosariu m  for 11 years, and our later dai ly  examination 
of the work revealed its essential  soundness and the faithfu l  steady 
work of Mr. and Mrs. MacGregor, Generawi bin Mok, Lau Thian 
Seng, Edward Chia, and Chin J in  Fok reflecting the greatest credit  
on them and the Sarawak Medical Department and Government, 
who fostered such good work. In the Rajah Si r Charles Brooke 
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Memorial  Leprosari um,  some 300 to 380 pat ients are t reated. We 
had the  chance of examin ing  all the patients in the ensu ing  days and 
found  that most of the pat ients  had become cured medically, but the 
great number awai t ing d i scharge, but prevented by deformities, was 
stri k i ng.  Natural ly a patient does not consider h imself  cured if he 
has a claw hand or  a perforat ing plantar ulcer, and the in t roduct ion 
of act ive phys iotherapy and reconstruct ive surgery wi l l  soon be 
arranged. The great cen t re of t hese arts i s  Prof. Brand's  work "i n  
Vel lore, and vo lunteers w i l l  go  from Sarawak to learn h i s  techniq ues. 
We fo und that in K uch i ng they had made themselves fami l i a r  wi th 
the  potent ia l i t ies of the newer d rugs, had t ried them out ,  and 
apprehended t he i r  advantages. There i s  a heavy preponderance 0(
t he lepromatous type of leprosy, and  of the d iffuse lepromatous in 
part icu lar, and examples of the Lucio Phenomenon were not  want ing 
(a necrot iz ing d iffuse lepromatous variety) .  The t uberculo id type of 
leprosy provided few cases, and the lepromatous  rate in the  lepro­
sarium was 90%, and probably 70% i n  the country as a w hole .  
Yaws i s  a frequent compl icat ing d i sease, a l so t ubercu los is  of the 
l ungs. The whole picture of the leprosy was of a grave i n fect ious 
d isease, w i th  strong tendency to nerve invo lvement  and to react ions .  
T hese react ions are, however, m i ld on  the  whole. The heavy incidence 
of the  d iffuse lepromatous type should be noted . Th i s  type i n  very 
early stages may be missed i n  d iagnosis ,  wh ich  emphasizes the va lue 
i n  any futu re su rvey or  leprosy control  scheme of the importance of 
the  laboratory for smears, h i stology, lepromin  preparation and 
tests. Another th ing n otable i n  the  K uch ing patients was the infre­
q uency of the Borderl i ne types, a l most as if in a recent i n vas ion by 
leprosy of the country ( 1 200 A.D. for Sarawak?), the  compl icated 
intermediary types of leprosy have not had t ime to appear in  aU 
their  delectat ion for argumentative leprologists .  The bacterial  trans­
miss ion and i n vasion  seems to remain uncompltcated for a l ong t ime, 
producing in a people who have low res istance on the whole a genera l  
manifestat ion  of leprosy of the  lepromatous  type, and i n  t he few who 
have resistance scanty man ifestatiolls of tuberculoid leprosy which 
may become border l ine or  lepromatous if not rapidly "cured". 
Another point of great i nterest, in v iew of the Gonzatez theory of the 

beneiciaI influence of thyroid depression on leprosy, was the fact that 
Sarawak has goi tre val leys between l imestone h i l ls, in w h ich  valleys 
leprosy was thought to be min imal in incidence and cl i n ical ly  less 
grave than in non-goitrous areas. In the future leprosy survey needed 
in Sarawak, it would be most val uable to i ncl ude a close ep idemio­
logical study of the goi tre areas, with special reference to the 
incidence and morbidity of leprosy. We d id  see one case at Kuching 
of a boy of about 1 2  years who had a develop ing goitre and leprosy, 
and the leprosy was a mi ld  tuberculoid type. 

Sarawak is soon to attempt a country-wide leprosy campaign, 
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aiming at eradication. The good work already done augurs success, 
perhaps in 10 years. As we mentioned above, we detect a strain of 
practical ity in  Sarawak peoples, and certainly they are not rigid i sts 
nor obscurantists. The Medical Department  under Dr. D. A. Baird ,  
w i th  a wealth of excellent personnel,  has  already planned the  train­
ing of nationals as medical assistants, and th i s  wi l l  i nclude training 
of nationals in leprosy lore under Mr. Hamish MacG regor at Kuch­
ing Leprosarium ( Rajah Sir Charles Brooke Memorial). Recogn ising 
leprosy as a human disease occurring freq uently in the country, they 
are forward-Iooking·and open-minded, and quite ready to try to use 
if of value every possible good means, even ({ new. They are qu ite 
ready to get away from the conception of the modern leprosy cam­
paign as a ponderous mil itary operation with counter-marching and 
marching of big-booted parties of soldiers, and accept a conception 
of a Commando operat ion contain ing contin ued frequent, l i vely, 
and widespread attacks, recruit ing and tra ining of more soldiers 
(national leprosy personnel) ,  maintenance of laboratories and 
research (one cannot imagine commando soldiers not being inter­
ested in new weapons, and not making i ntelligent trials of promising 
new weapons, as well as not seeking new discoveries of their  own to 
improve the campaign and basic d iscoveries which wi l l  help all 

commandos). A good Commando wi l l  also take prompt steps to 
e l iminate possible obstruct ions,  as for example a large accumulated 
backlog of untreated deformities and stigmata, which can be dealt 
with by volunteers especial ly trained for the task in physiotherapy 
and surgery, otherwise this obstacle would cause depression  and loss 
of hope among the people, and bring the campaign to  a halt. These 
pioneer volunteers can set up schools and courses to teach other 
commandos. Obtain i ng of officers for the commandos (medical 
officers supervis ing the campaign or parts of it) has not been for­
gotten by Sarawak. Final ly, but not lea-st, for it should come first, 
a good Commando group will certainly "case the joint" and keep 
on "casing the joint" wh ich means sizing  up the enemy and h is  
territory by a leprosy survey, steadily repeated. I t  al l  comes down to 
personnel and good soldiers. We th ink  Sarawak already has a fine 
nucleus of such, and because it proposes to recruit and train many 
others, and arm them with weapons and tactics which they have 
tried out and proved in  their own condit ions, success is very prob­
able in a short period of time. The total leprosy problem is  moderate 
in scope, say some 1 5 ,000 patients with active leprosy, and the task 
should be compassed successfully in perhaps 2 five-year periods .  

(c) Sierra Leone and Gambia. We also had the privi lege, in  
November 1 960, of a visit to Sierra Leone and Gambia. I n  Sierra 

Leone the leprosy situat ion has been surveyed, the last survey being 
that · by C. M. Ross·and helpers in 1 958,  who indicate that probably 
there are 80,000 cases in Sierra Leone, with a lepromatous incidence 
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of the order of 20%. This  means  a far m i lder type of leprosy than in  
Sarawak and Malaya. Dr .  Ross advised a countrywide campaign , 
with adeq uate trained person nel, and the opening of leprosy d ispen­
saries and the use of mobile teams and domici�iary treatments if they 
could be staffed. Dr. Ross pointed out that i t  would be wise to build 
a new leprosari um to act as the focus or  centre of the campaign, as 
a s ite of train i ng  of nationals as leprosy assistants, of records, of 
research,  of physiotherapy and surgery, etc. There was no i ntention 
that this  new leprosari um was to be based on the former idea of 
institut ional segregation ,  but accommodation for 1 00 patients would 
be provided for those requir ing special care and investigation .  I n  
leprosy campaigns the possession o f  a t  least one forward-looking 
leprosari um has enormous advantages, not the least as being a centre 
of tra in ing for leprosy workers. Of course leprosy workers need field 
training also, but thei r study of leprosy recognition  and care best 
begin s  in  an inst i tut ion where there i s  time for reflective study and 
the learn ing of new techniques. This idea of Dr.  Ross was obviously 
so sound that i t  appealed to the Medical Department ,  and finance 
was set aside and a s ite chosen at Mascmga. BELRA helped by pro­
viding workers, fi rst M r. and M rs.  Ala

·
n.Waudby, then Mr. and M rs.  

J. Boyd and Mr. R .  Lowes, and very:recently M r. A lex M unro. 
The Colonial Office provided a medical officer, Dr.  W. Bowman, 
who was sent to Nigeria for the study of leprosy, and on this our 
recent  visi t  i t  was a great pleasure to find that he had returned to 
Sierra Leone, and had been at work since A ugust 1960. We met him 
later frequently up-country, and in Freetown also had the privilege 
of fruitfu l  interviews with the Mini ster of Health, Hon. Taplimah 
Ngobeh, with the Chief M edical Officer, Dr. H. M .  S.  Boardman, 
with his Deputy, Dr. A .  B. Cole, with the Epidemic Disease Control 
Officer Dr. Neville Campbell (who has been in  charge of yaws work 
in  Sierra Leone but  well understands leprosy and has given great 
help where he can), with Mr .  R. Lowes our BELRA worker, and with 
Dr. F. Marti ,  regional representative of UNICEF, w ho have always 
afforded great practical help in leprosy campaigns .  Very soon we 
went up-country and were with Dr. Bowman at M agburaka, from 
whence . we visited the Masanga site, and the active leprosy dispen­
saries of the EUB Mi ss ion at Rotifunk (Drs. Silver and Harris), at 
Moyamba Hospital ( Dr. P. C. Kothari, F.R.C.S., who i s  interested i n  
plastic and  reconstructive surgery for leprosy patients), M abonta 
Clinic (Dr. Campbell  and Mr .  Lowes and Mr .  A .  S. Conte h), the 
leprosy cl in ic at Magburaka Hospital, M .C.A .  Mission Clinics at 
Yifin and M ayoso.  I heard that there were 1 3  cUnics or centres which 
give treatment with D DS. M r. Alan Waudby of BELRA, before he 
left had opened 1 30 cUnies or  centres which give treatment with D DS. 
Dr. Bowman has begun train ing  of leprosy assistants. We vis i ted the 
Masanga site and found that the early stages had run i nto difficulties 
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and these had delayed progress, but  it may be expected to go ahead 
now and soon achieve its fu l l  and crucial  p lace i n  the  ant i  leprosy 
cam paign . Wi th  approximately 80,000 cases of leprosy, Sierra Leone 
has a t idy task ,  but  i t  could ach ieve success. 

I n  Bathu rst, Gambia, we spoke with the act ing D. M .S .  ( Dr. 
D .  W .  Br ingam) and fo und  that things cou ld go a head there, bu t  
t here was  some delay i n  obtain ing a medical officer for the leprosy 
campaign . BELRA has a l ready sent  a worker, M r. Mead, and he and 
M rs .  Mead are housed at Bansang, wh ich may later be the centre 
and focus of the Gambian leprosy cam paign ( 8 ,000 to 1 0,000 
pat ients,  many w i th  deformit ies) . 

2. The Theory of Hypothyroidism being Favourable to Leprosy and 

the Action of Thyroid-Depressant Drugs against Leprosy. 

Dr. A RTURO O'BYRNE GONZALEZ of Cal i ,  Colombia,  is the 
o rig inator of th is theory and has long pondered and i nvestigated i t ,  
and  has  tr ied ou t  meth i mazole- L i l l y  (a  propyl thio uraci l ty pe of 
t hyroid-depressan t  drug) aga inst acti ve leprosy with  reported good 
results (shortly to be pub l i shed in the I nternat ional Jo urnal  of 
Leprosy, we hear) . Dr. Gonzalez has recently sen t  us  a Letter to the 
Editor wh ich descri bes h i s  ma in  l i nes of t h o ught .  The orig inal i s  i n  
Span i sh, a n d  w e  reprod uce i t  i n  Engl i sh  here, consideri ng  i t  of great 
i n terest and importance.  

Leiter 1 0  the Editor from DR. ARTURO O'BYRNE GONZALEZ: 

I n  1 952 and 1 95 3  [ treated a female leprosy patient who also suffered from 
a thyrotoxicosis of Graves-Basedow. I started her treatment with  propyl­
t h iouracil, th ink ing that  the treatment of her thyroid cond it ion was more urgent 
than that of the leprosy. N i ne months later I noted two effects of the drug, an 
i mprovement i n  the endocrine state and the d isappearance of the leprot ic  
macules. 

Seek ing a reason for the effect of the propyl th iouraci l  on the leprosy, I 
emerged with the first argument, as fol lows : 

(a) Iodine is harmful to the leprosy patient ; 

(b) This harmfulness of iodine has been used as a t herapeutic measure 
( Danielssen , M u ir, Schujman, Ross [ n nes) through a st imulation of the 
ant igenic processes ; 

(c) [ odine bound to prote in  (PBl) is a normal and necessary constituent of 
t he h u man body, at a normal est imated level of 5 to 8 micrograms per 
100 ml.  of b lood ; 

Cd) It is known that thiouraci l and its derivat ives decrease the proteic iodine 
(PBr); 

(e) It is probable that thiourac i l  and its derivat ives, on decreasing the 
proteic iodine also decrease the v i ta l i ty of M. leprae. 

These 5 points above may be ampl ified with some secondary arguments. 
Why does the vitality of M. ieprae increase in the presence of iodine? 

J. We should take i nto account  that mycobacteria are thought to be derived 
from algae, mod ified and adapted to man. The Encyclopaedia Britannica says: 
"In many respects the bacteria resemble some of the s impler plants, part icularly 
the blue-green algae and some of the moulds, and i t  is largely on the basis of 
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th i s  resemblance that bacteria are considered to be simple plants rather than 
animals .  They are placed with the fungi ,  a group wh ich i ncl udes the chlorophyl l ­
conta in ing  bl ue-green a lgae and the non-ch lorophy l l  yeasts and moulds". 

2. "As i n  the case of the other a lgae, d iverse marine Chlorophyceae (Bryop­
sis, and to a lesser extent U lvaceae, Cladeophora, etc.) store u p  considerable 
quant i ties of iodine, though i t  is not as definitely local ised as i n  some Rhodo­
phyceae (F. E. FRITSCH, Professor of Botany in the U n i versity of London, Queen 
M ary's Col lege)".  

3 .  " I odine is  present i n  sea water. I t  occ urs most abundantly i n  seaweeds. 
For a long t ime iodine has been recovered on a commercia l  scale from seaweed". 

4. Hence the " iodoph i l ia" of the mycobacteria could have phylogenetic 
antecedents.  

Could there be some etiological similarity in lepra reaction produced by the 
administration of iodine and natural lepra reactiol1? 

I. Probably so. There are various epochs in human l i fe in which the level 
of proteic iodi ne is h igher, such as dur ing pregnancy, menstruat ion,  puberty, the 
menopause, psychic stress, etc. In the same way we note the frequent aggravat ion 
of leprosy dur ing pregnancy and menstruation , the greater incidence of mal i gnant 
forms dur ing puberty, and the freq uency of lepra react ions during the menopause 
and during periods of stress. 

2. There exist other epochs in human l i fe in which the proteic iod ine and 
therefore the function of the thyroid gland are low, such as dur ing the first months 
of l ife and dur ing o ld age.  Tn the same way we note that the ch i ld  of l eprosy 
parents does not have man i festations of the d isease during the first year of l i fe, 
and that  the o ld man also has not a big incidence of mal ign forms of leprosy. 

3. "Somewhere there must be an endocrine l i n k ,  lepromatous leprosy being 
the  ma�culine type and tuberculoid leprosy the femin ine type, with a number of 
patients who are not defin i tely e i ther, but are, at various stages, between. The 
same or a related endocrine i nfluence may be associated with h igher male and 
lepromatous ratios which exist at present  t ime among races whose skins are less 
pigmented than the Africans". (J. A. KINNEAR BROWN, [nternat. J. of Lep. 27, 
3, p. 250.) 

Some biochemical studies by SISTER HiLARY Ross i ndicate that the proteic 
iodine i n  leprosy patients under treatment is normal. Various  other studies show 
"that a d iet too rich i n  e i ther fats or proteins or both causes an i ncreased rate 
of d ischarge of iod ine from the thyroid gland and a resultant iron deficiency. 
Carbohydrate d iets do not prod uce this condit ion" .  (MCCARRISON, R. [ ndian J. 
of M ed .  Res . ,  Calcutta, 7, 43 3-647, 1919-20.) 

It is probable that this influence of carbohydrate diet on the peoples of I ndia 
and of other leprosy endemic areas may expla in  some q uestions.  The areas of 
the c iv i l ized world where the d iet is r ich in  e i ther fats or protei ns have a l ow 
i ncidence of leprosy. 

Ant i thyroid substances are t hose able to suppress the formation of thyroid 
hormone in  the normal animal and thus to d imin ish the proteic iodine of the 
blood. 

There are "antithyroid foods". Some of these have a considerable ant i thyroid 
act ivity.  The chief foods of this class, i n  their order of potency, are the rape or 
rutabaga, carrots, lettuce, turnip,  peas, peaches, grapefrui t ,  k idney beans, pears, 
walnuts, beets, sp inach , cabbage, fi lberts, string beans, celery, grapes, mil k .  
A study o f  these foods i n  relat ion t o  leprosy i n  various  countries o f  t h e  world 
would be most interesting.  

Derivat ives of anil ine and of mercaptan occur among the artificial  ant i­
thyroid compounds. "rt was concluded earl ier that the ani l ine compounds owe 
their ant ithyroid activity to the presence of an appropriately substituted amino­
benzene grouping: NH2C6H. (ASTWOOD, 1944-45; TAUROG, CHAIKOFF, and 
FRANKLIN , 1945). ANDERSON, 1949, notes that this concept must be expanded 
to include methylated aniline derivat ives and amino-heterocycles (MCGAVACK, 
"The Thyroid", 1951, p. 1 77). This  remark of MCGAvACK causes us to ask i f  
diamino-d iphenyl-sulphone, NH.C.H.S02C6H.NH2, which i s  t h e  chief anti­
leprosy drug, is one of the antithyroid substances? We could also ask the same 
about Ciba 1906 which i s  a th iourea derivative . 

There is a fact of great importance for future i nvestigations. The majority 
of the compounds used at present in the treatment of leprosy and of tuberculosis 
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have a certain degree of antithyroid activity (Streptomycin, INH, thiosemi-
carbazone, PAS). 

A comparative study of biochemical analysis of blood in leprosy and in 
hyperthyroid states leads to analogous results, very encouraging worthy of a 
detailed study. 

From 1953 to the present time I have treated 236 individual leprosy cases 
with antithyroid substances. I first used those associated with DDS, in small 
doses. Next, greater doses were used of anti thyroid drugs of the type of propyl­
thiouracil in assocation with small doses of sui phones. In the third stage I used 
antithyroid drugs alone in  progressively i ncreasing doses (Tapazole, propyl­
thiouracil). 

The general results have been satisfactory in a l l  stages of the investigation, 
but the order of therapeutic efficiency accords with the chronological order. 
The best results have been got with Tapazole-Lilly (methimazole) without com­
bination with other anti leprosy drugs. I have the impression that the add ition 
of abundant milk to the diet improves the therapeutic effect still further. 

The technique used in recent months with Tapazole was to push the dose to 
a maximum as soon as possible, which for an adult of average weight can be 
40 to 50 mg. dai ly, divided into 3 or 4 doses. The possi bil ity of intolerance must 
be watched, and white cel l  counts made whenever su itable. 

I do not think that the optimum dose of Tapazole has been found yet. It 
must be remembered that (according to MCGAvACK) a patient of BASEDOW could 
become myxoedematous with a dose of 4 to 5 microcuries of radio-active iodi ne; 
on the other hand, a normal or m ildly hyperthyroid subject reaches a myxoe­
dematous state with a dose JO to 15 times greater. 

When the cl inical and bacteriological improvement has been attained, the 
dose of Tapazole  is reduced to an individual main tenance regime. In cases of 
febrile leprosy reaction, long in d uration or strong, I have used Tapazole in very 
small doses (5 to JO mg. daily), along with a moderate amoun t  of dietary protein, 
with calcium gluconate, and some anti mony compound. In some cases I com­
bined Tapazole with prednisolone for a few days. Once the febrile reaction was 
control led the Tapazole was continued alone, always in  moderate doses. 

In anergic non-reacting lepromatous cases without l iver damage the dosage 
of Tapazole could reach the maximum in a few days. These cases yield the best 
results. 

The most d ifficul t  leprosy cases are those in  the stage of puberty. On the 
other hand, I think that lepromatous over 50 years of age are the easiest to treat. 
In general tuberculoid cases have excellent and rapid i mprovement. 

Special increase of  dosage o f  Tapazole can be made during the time of 
menstruation, during pregnancy, the menopause, and periods of psychic stress. 

In most of lepromatous patients treated with antithyroid preparations I note 
a strong pigmentation i n  the sites corresponding to the ski n  lesions of leprosy . 
J have tried to explain this pigmentation by the common origin of melanin and 
thyroxin. 

Drs. JORGE VERDAGUER and F.  B.  PECK, Jr., have collaborated fraternally 
with me in verifying this theory. 

Dr. Arturo O'Byrne Gonzalez, 

Carrera Sa. No.7-58, 

Cali, Colombia.  

Dr. JosE VERDAGUER of the Lilly Research Laboratories has very 
kindly sent us information on the nature of Tapazole (methimazole­
Lilly) and indicates that further reports on the trial of Tapazole in 
leprosy may be expected within the next 3 months. Tapazole has 
been used as an antithyroid drug for more than 10 years, and 
informative papers on it include that by J. CHEVALLEY, T. H. 
MCGAVACK, S. KENIGSBERG, and S. PEARSON, in the J. of Clinical 

Endocrinology and Metabolism 14, 8: Aug. 1954, pp. 948-960; also 
G. W. IRWIN, H. D. VAN V ACTOR, and M. S. NORRIS, J. of the Amer. 
M.A . ,  149; 1 637-40; Aug. 30, 1952. Tapazole (methimazole-Lilly) 
chemically is 1-methyl-2-mercapto-imidazole, and its structural 
formula and that of propythiouracil are as follows:-
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"TAPAZOLE" "PROPYLTHIOURACIL" 

Tapazole was shown to be a potent antithyroid agent, and as l ittle 
as 0.5 mg. was found to have a pronounced inh ibitory effect on 
iodine accumulation in  the normal human thyroid gland, and 5 mg. 
inh ibi ted iodine uptake completely for nearly 24 hours. After dosage 
of to mg. Tapazole thrice daily the average protein-bound iodine 
level i n  the plasma fel l  to within normal l imits and remained normal 
in  hyperthyroid patients. The only absolute contra-indication to the 
use of Tapazole appears to be the presence of idiosyncracy in  the 
form of agranulocytosis, severe leucopenia, drug fever, severe skin 
eruption, or other serious reaction. A h istory of such side-effects 
with antecedent use of drugs should contra-indicate Tapazole, 
though not necessarily if the previous drug has been an antithyroid 
one. The administration should be cautious, with close observation 
of the patient. The side effects typical of antithyroid drugs are sk in 
rashes, u rticaria ,  fever, granulocytopenia, and agranulocytosis. 

Dosage with Tapazole is oral ,  and to to 15 mg. daily may be 
satisfactory for most patients as an antithyroid agent, but others 
may req u i re 30 to 40 mg. dai ly to establish .rapid and complete 
control. There seems to be no advantage in  exceeding 60 mg. dai ly. 
A maintenance dosage may be 5 to 20 mg. daily. 

Dr. O' Byrne Gonzalez has very recently pointed out ( Dec. 1 960) 
that Dr. J. H. Hanks has already visual ized the existence of factors 
which inhibit endogenous metabolic activity ; and that Dr. C. T. 
Gray thinks that anaerobic conditions are definitely injurious to 
M. /eprae; also that Dr. Pitt- Rivers in the Ciba Symposium on the 
thyroid gland presented some interesting data about oxygen meta­
bolism and its variations under administration of antithyroid drugs. 

This theory of antithyroid influence on leprosy is most inter­
esting and surely should be explored more widely. We agree with 
O'Byrne Gonzalez that a very usefu l  part of further explorations of 
this question would be epidemiological studies in countries which 
have both endemic goitre and leprosy, of the relat ion between them. 
Such countries are Sarawak, Gambia, and Sierra Leone. 
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3. Transmission of the human leprosy bacil lus to rats or mice placed 

on a special diet. 

This  work has been sti m u lated by Dr.  MENY BERGEL w ho i s  
Director of the Laboratory of Leprosy Research ,  Rosario, Argen­
t ina. This work i s  also of great i nterest and s ign ificance. Dr .  Bergel 
informs us  that i n  the Conference on  Leprosy i n  the U . S .  Pub l ic 
H ealth Service H ospital  i n  Carvi l le ,  La. Nov .  7- 1 0, 1 960, there were 
5 papers del i vered wh ich related to th i s  subject, namely " I nocu lat ion 
of M. /eprae i n  M ice?n Severe Pro-oxidant d iets" by MENY BERGEL; 

"Attempts to I nfect Rats with M. /eprae, the Rats be i ng  o n  a Pro­
oxidant Diet" by S. S. BAR K ULIS,  P. C. EISMAN, S. GEFTIC; "Intra­
test icu lar  I noculat ion of M. /eprae in D ifferent  Species of Laboratory 
An imals  under Special  Dietary Condi t i ons" by K. E. MASON; 

"A Method for the I nvest igat ion  of Ant i - leprotic Drugs us ing Pro­
oxidant d iets" by MENY BERGEL; "The Tocopherol- l i ke Act iv i ty of 
Ci ba-1906 and other A nti -leprosy Compounds i n  a Test System 
l nvolv ing M u rine Trypanosomiasis" by F. C. GOBLE. Dr. Bergel 
says that Dr. M ason and col leagues confirm h i s  work on the growth 
of M. /eprae in rats on  pro-oxjdant d ietary condi t ions .  

The commun ications  by MENY BERGEL at the recen t  Carv i l le 
Conference on Leprosy are here summarized:-

We have shown i n  o u r  laboratory t hat M. /eprae grows i n  t he 
testes of rats maintained o n  a pro-oxidant d iet. We have a l so found 
t hat the  i ncorporation  of D DS,  C l BA 6704, and C l BA 6600 in to  
th i s  d iet at the t ime the animal s  are  i nfected i ntratest icu larly, sup­
p resses the growt h  of the  organ ism. These find ings suggest the 
fol lowing method for the evaluation of compounds for ant i - leprosy 
activity. 

I. M ale rats, 21 days o ld ,  a re g iven a. pro-oxidant diet w h ich  i s  
deficient in  vitam in  E and conta ins  20% l inseed o i l .  0.5 parts AgN03 
per 1,000 parts dri nk i ng water (dist i l led) i s  also given to the an ima l s .  

2 .  Thjrty days later and wh i le sti l l  rece iv ing the  pro-ox idant 
diet ,  the animals are i njected in one test is  with 0.1 ml .  amo unts  of 
a suspension of M. leprae derived from a h u man source or from a 
testis of a rat prev iously  infected and maintained o n  an u n med i ­
cated, pro-oxidant d iet .  Silver n i t rate t reatment i s  d i scont in ued at 
the t ime of i noculation of the infection .  

3 .  At  the t ime o f  i n ocu lat ion,  t h e  animals are d i vided ihto two 
groups: One group serves as a control group, receiving  pro-oxidant 
diet .  The other group  receives the pro-oxidant diet p l u s  the test 
compound .  At the t ime of i noculat ion ,  4 normal rats are a l so 
infect�d in  the testis and the  animals are sacrificed i mmediately and 
used as contro l s  (start ing  count) .  
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4 .  Four months after in fect ion,  a l l  an imals  are sacrificed and 
the number of baci l l i  in the injected testes are counted. 

5. Counts are a lso made of rats dying pripr to the complet ion 
of the experiment. 

6.  Counts of  the numbers of baci l l i  for each an imal (in each 
group) are p lotted. Comparison of these p lotti ngs wi l l  determine the 
effect iveness of the test compound in  suppressi ng the growth of the 
M.leprae. 

7 .  D DS, which markedly suppresses the growth of the baci l lus 
i n  the testis, may be used as a reference drug. 




