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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 



EDITOR I A L  5 

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 
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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. 
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PLANTAR ULCERS IN LEPROSY 

Their Pathof?enesis anti Natural History, and Ihei,. 

Therapy and Prevention 

by JOHS G. ANDERSEN, Cand. Med. et Chir. (Hafn) 

(From the Hand Researeh Unit oI Chrisltan MedÜ'al College, 

Vellore under Prof P. W. Brand; anti the Sehieft'elin Leprosl' 

Research Sanatorium, Karigiri under DI'. C. K. joh.) 

SECTION I. PATHOGENESIS AND NATURAL HISTORY OF 
PLANTAR ULCERS. 

Perforating trophic ulcers of the sole of the foot were called 
"plantar ulcers" by PRICE, and we approve of this useful short term 
for this special condition. Plantar ulcers in leprosy constitute a major 
pr0tllem. The patient is disabled and often ostracized socially. The 
com
becomes dependent on relatives. Often plantar ulceration is the 
condition which first brings the patient to seek medicai relief. Unless 
we devise a simple, safe, and efficient method of therapy the patient 
will continue to suffer and our therapeutic clinics will be congested. 

The Normal Fool 

The normal foot has a highly specialised plantar surface with a 
high degree of resistance to trauma. The construction of this plantar 
surface comprises (I) a thick epidermis with a particularly thick 
cornifled I�yer functioning very much like a car tyre on an auto
mobile wheel; (2) a thick layer of subcutaneous fat caught under 
pressure in a mesh of tough fibrous strands which bind the skin and 
deeper layers together in a three-dimensional net which has a very 
great resilience both to vertical forces (pressure) and to horizontal 
forces (shear); (3) the bony and ligamentous structural base of the 
foot, which is reinforced with long tendons much in the manner of 
reinforced concrete. The foot at rest, the static Ioo/, and the foot 
during take-off in walking; the kine/ic I001, form two natural 
sections for consideration of the forces at play in the foot. In lhe 

.I·tatie Ioot the total body weight is distributed more or less equally 
on the two soles. The heel takes one-fourth of the total body weight, 
and another fourth is taken evenly (NAPIER) by the 4 lateral meta
tarsal heads and the 2 s�samoid bones at the head of the first meta
tarsal. It is a sim pie pressure taken up by the sole and carried from 
the pressure points to the whole of the structural base of the foot. 
When the foot shares in propulsion of the body, a complex mech
anism operates. To absorb and modify the jar of propulsion small 

nunity loses a working member, who either turns to beggiog or 
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movcmcnls lake placc in lhc skelclal slructures from heel to mcta-

1,II'sal heads, and olhcr adaptivc changcs in the structural base 01' 

lhe foot in rclation to thc subsurface from whi.ch the propulsion 

lakcs place. The pressure acts along lhc line from lhe heel to lhe 

metatársal heads via the lateral bordel' or the foo!. At the morn.ent 

01' thrust the total body weight bears on each 01' the 2 sesamoid bones, 

one-fourth, and on each or the 4 lateral metatarsal heads, one-eighth. 

As the metatarso phalangeal joints dorsiflex, the sesamoids move 

forward with the phalanges, and the first metatarsal 'hçad (which 

projects towards the sole) is préssed against the taut plantar rascia, 

and the amount 01' underlying tissue is much reduced. A similar 

process takes place at the lateral metatarsal heads. The metatarsal 

heads are thus rclatively unprotected when they meet the final 

thrust (HIC"KS). 

The static foot meets pure pressure, the kinetic foot meets 

pressure plus shear. The amount or shear depends on the operation 

of a number 01' factors, namely the total body weight, the length or 

stride, the speed of propulsion, the nature and gradient 01' the ground 

surfaee, etc. The direction or the shear is longitudinal, transverse, 

and rotary, and the rorce is taken up and neutralised by the complex 

structure of the roo!. It has been shown that the sites or choice 01' 

plantar ulcers correspond closely to the pressure points, more closely 

lO the kinetic than the static (PRICC). 

Deviations from Normal in the Foot of a Leprosy Patient 

We shall consider these under the 3 main headings of anaesthesia, 

motor paralysis, and skeletal changes, and only in their relation to 

the natural history of plantar ulcers. Anaesthesia of the foot in 

leprosy may be due either to widespread destruction or the fine 

termina! nerve flbres, or to neuroflbrosis at a particular point or a 

bigger nerve, notably the posterior tibial, resulting in anaesthesia to 

touch, to pinprick, to heat and cold, sometimes with loss or the 

sense or vibration and position. Deep analgesia is less common. 

The extent and intensity vary. The root has lost its warning mech

anism. The patient is unaware of where and how he places his foot. 

He does not preceive traumata. The root is therefore rrequently put 

to harder use, and may be used in spite or lesions that would have 

stopped a normal person from using. his foot. Anaesthesia is the 
central factor in the pathogenesis or plantar ulcers. Even in the 

absence or other pathological findings plantar ulcers are likely to 

develop. An anaesthetic foot with no other damage to its tissue is 
exposed to the risk of ulceration; it is "ulcer-liable". The moment 
uIceration takes place, the root will have a permanent, stronger 

tendency to plantar uIceration; it will be "uIcer-prone". Even in the 

absence of actual ulceration. a scarred root is uIcer-prone. 
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The de nervat ion  of the foot i n  leprosy i nvo l ves the sympathet ic 
as wel l as sensory fibres. The area of an hyd ros is  i s  ro ugh ly  the same 
as the area of anaesthesia. I t  i s  reasonable to suppose that the 
changes in vascu lar  response might have some i nfluence on the 
development of plantar u lcerat ion :  Experi ments by FRITSCH I  et al. 

" and by CHATTERJEE, and recent  observat ions  of the d ig ita l  arteries 
by JOB and ANDERSEN have not  t h rown any clear l ight on th i s  prob
lem. 

Motor Paralysis. The motor paralys is  i n  leprosy is selective and 
specific.  ]n the vast major i ty only certa i n  muscles are paralysed , 
Th i s  is i n  strict oppos i t ion to post-po l io  paralys is ,  :rypica l ly  the 
ank le and toe dorsiflexors, the peronei  and the i n tr ins ic  muscles are 
para lysed . The lack of the stabi l i s ing  effect of t he l ong'- tendons  may 
have a bear ing on the development of tarsal i n stabi l i ty. The specific 
conseq uences are d ropfoot and c1awtoes.  A claw toe i s  cocked up  in 
dors iflexion at the metatarsophalangeal joint with the con seq uent 
sharp flex ion  of the interphalangeal jo in ts .  This has a marked 
influence on  the w i nd lass mechanism at the metatarsopha langeal 
jo ints  ( H ICKS). It a lso takes the braking effect off the pulps of the 
toes and t raQsfers i t  to the t ips ( PRICE). In severe clawing the  t ips  of 
the toes are 'protected , whi le the metatarsal heads are subjected to 
a h igher r isk . There is  general agreemen t that severe degrees of 

claw ing  shou ld be corrected . I t  seems that even mi lder degrees of 
clawing  are worth correct ing .  

The dropfoot i n  leprosy i s  typica l l y  a paralytic equ inovarus foot 
w i th  e i ther d roop ing  or clawed toes. The d rooping foot w i l l  tend to 
drag along the ground .  I t  wil l h i t  the gro und fi rst with the antero
lateral border. J t  w i l l  not rest securely on the ground. The take-off 
th rust w i l l  tend to rol l the foot over on the l ateral metatarsal heads. 
An  added u lcer r isk is present  at the an tero-Iateral border of the  
foot and at the t ips  of t he d ragging toes. The heel and the med ia l  
s urface w i l l  be  relat ively protected . 

Skeletal Changes. In the leprosy patient  a n u m ber  of skeletal 
changes of the foot are seen .  Some are due to leprosy as a d i sease, 
others to i ncidental  episodes· ( i nfection ,  scarring, l oss of stabi l i ty, 
etc . ). The pathogenes i s  of these changes w i l l  not  be discussed here. 
They w i l l  on ly  be considered i n  the i r  relat ion to development of 
plantar u lcerat ion .  

The s t iff  jo in t s  of a c law toe  w i l l  have  no  particu lar  effect except 
to make the claw deformity more vicious .  

A stiff metatarsophalangeal jo int,  part icu lar ly at the fi rst  toe, 
w i l l  on  the other hand serious ly  impair the take-off phase, leaving 
the foot  either to take off in extremely h igh stepping or  to p lace the 
fina l  t h rust on the very t ips of the toes. Th i s  obv ious ly  adds con-
s iderably to the u l cer t isk at  the t ip of the  toes. 

I n  cases wi th  phalangeal absorpt ion the normal b rak ing  effect of 
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the toes i s  lost. This exposes the metatarsal heads to. more severe 
thrust, and w i l l  endanger t his region .  Concentric absorpt ion of the 
metatarsal shafts w i l l  often lead to complete separat ion of the meta
tarsal heads (the term "pat.hological fracture" i s  a misnomer), w i th  
subsequent plantar d i splacement .  The presence of bone close to the 
sk in  w i l l  add greatly to the r isk of deve lopment of u lcers i n  th i s  
regIOn .  

W hatever the cause, any shorten ing  of the foot wi l l  add to the 
amount of force that i s  brought to bear on a particu lar  po int, both 
in  the stat ic and in  the kinetic foot .  Even i n  the absence of part icu
larly marked scarring, the short  foot i s  a ser ious  p roblem in  ulcer 
prevent ion .  

The so-called " neuropathy" of bone and jo i nts i n  leprosy i s  not  
very well  understood . Apparent ly i t  can be caused both by leprosy 
as such , by denervat ion, by i nfection, by scarring, and by any 
incidental t rauma .  Wi thout  en tering into the d i scussion of the patho
genesis of "neuropathy" of bone and jo ints i t  can be stated, that any 
lack of stabi l i ty, any deformation of structure,  and any decrease · in 
t issue v i ta l i ty, wi l l  play a role i n  the development of plantar ulcers . 
Once these changes are establ i shed they are notor ious ly d ifficul t  to 
t reat. A moderately flat foot, e i ther  a true pes p lanrls  o r a mi ld  
degree of  evers ion va lgus  deformi ty wi th  t i l t ing  of the arch ,  i s  qu ite 
l i kely beneficial to the foot, s i nce it tends to spread the weight 
bear ing  over a wider area . 1 t  also does away with the normal take-off 
th rust, the most dangerous part of the mechanism of the foot. T n  
t he more severe forms, especial ly the ful ly  developed boat-shaped 
foot, the medial  side of the foot  is exposed to excessive danger, 
part icu larly at the navicu lar  tuberosity, where very severe ulceration  
may develop.  

The Natural History of the Primary U lcer 

I t is the genera l ly accepted impress ion i n  these two departments 
here that most p lantar u lcers develop as what may be termed "closed 
u lcers" wi th  on ly  secondary breakdown i nto frank , open u lcers . 
I t  is wel l n igh i mpossible to obtain a rel iable h i story of the  ulcers. 
The basic patho logy i s  the minimal  necrosis b l i ster or  h aernatoma 
in the subcut icular o r  subcutaneous t issue, principal ly d ue to the 
shearing force of the k i net ic foot .  Many of t hese p rimary les ions 
undoubtedly heal up, but  t hey leave beh ind  them smal l  ste l late scars 
that wi l l  contract and jeopardize the blood supply.  The general effect 
is creat ion of a vic(ous ci rcle of haematoma-scar-haematoma. I f  
unchecked t h e  resi l J�nt  weigh t  bear ing t i ssue w i l l  s lowly be trans
formed into cicatricial, atrophic, ischaemic t issue with very l itt le 
res istance to fu rther  traumata. A foot t hat p resents i ts fi rst open 
u lcer may very wel l have beh ind i t  a long h i story of a closed ulcer. 



20 LEPROSY REVIEW 

' I n certain ca�es the haematoma wi l l  spread, part icular ly i f  it gets 
infected. S inoe the skin of the sole i s  very thick and tough,  the b l i ster 
or  abscess cannot point to the immediate surface, but wi l l  spread 
l ike  a CQld abscess. I t  may wrap ro und the border of the foot or 
through the �nterdigital webs, and wi l l  present  a larger daughter 
blister on the dorsum of the foot, as a wrap-round abscess. Occasion
al ly the penetration goes deep and may i nvolve the struct�ral base 
of the foot, especia l ly jo int  cavities. This  col lar-stud abscess may be 
combined wit'h the wrap-round abscess . 

I n  comparatively few cases a frank breach of cont inu i ty i s  the 
beginning ' of the u lcer process.  I t  may be d ue to a nai l  i n  t he shoe, 
a thorn, or  a stone, or  maybe a shoe bite .  I t  may be an 'ins ign ifica'n,t 
and unnoticed trauma that would have no such deleterious  effect on 
a normal foot wi th  preserved sensation , Whatever the  cause, once 
ulceration starts, the vicious c ircle begins ,  The ulcer-l iable foot has 
entered the ulcer-prone state. 

Many patients wear shoes, either as part of their social env i ron
ment or because they want to protect the ir  feet. I t  i s  an unfortunate 
fact that most shoes available to these patients are not on ly without 
any protective value, but are d i rectly harmful . I deas of what a 
smooth in-sole i s, what a good fit it is, and what -damage nai l s  can 
do, vary considerably from cobbler to physiotherapist . 

If a shoe i s  worn i n  the presence of an open ulcer, the d ischarge, 
even the ins ignificant amount  from a "dry u lcer", w i l l  wet the in 
sole. From dust and d ischarge a roughness i s  gradual l y  bui l t  up, 
that ' wi l l  be a constant source of irritat ion to the ulcer. Not infre
quently a veritable cement pyramid sticking right up i nto the ulcer 
can be seen .  So i t  might be better to avoid shoes altogether if  you 
are not prepared to look after them properly and if you cannot get 
�pecial shoes made by a special ly trained cobbler. Corns and callo
sities are particularly l ikely to occur on anaesthetic feet. They have 
the same effect as a stone in the shoe. They a�e extremely dangerous, 
and should be avoided. If they do occur, they must be removed 
under the direction of a trained physiotherapist or surgeon. 

The early, primary ulcer only involves the superficial tissues i n  
the vast majority o f  cases. Rarely will a thorn penetrate right i nto 
an overlying joint cavity and start a primary u lcer with joint involve
ment. A primary ulcer has a comparatively strong tendency towards 
spontaneous healing. The factors that work against healing are the 
constant traumatisilig of the ulcer, and the inevitable infection . Of 
these infection i s  of less importance. The relative absence of infection 
i n  these open lesions exposed to dust and d i rt i s  remarkable. I t  
might  be taken as a negative proof of the traumatic origin of plantar 
ulceration . . 

The habit of s itt ing cross-legged is responsi ble for the develop
men t  of lateral malleolus ulce rs. I n  spite of the position outside the 



PLANTA R U LCERS I N  LEPROSY 2 1  

plantar su rface of the foot, thei r pathogenesis places them i n  the 
same group as the true plantar ulcers. They occur i n  an area with 
poor blood supply even in the normal i nd iv idua l . A major jo in t  is  
very close . Al l  in  al l  they should be treated. wi th due rt:spect as 
potentially very dangerous ulcers . They have a poor respon se to 
therapy. 

The Secondary U lcer 

The basic pathology is the change from ulcer- l iab le to u lcer-prone 
state with the first introduction of ulceration and sca r. Their  natural 
history revolves round the vicious c i rcle of scar-u lcer-scar. The 
important thing to keep in mind is that they are much more difficul t  
to treat than primary ulcers. This  a lone points to prevention as the 
real answer to u lcer therapy. 

SECTION II. THERA PY A ND PREVENTION OF PLANTAR 
ULCERS 

This  sect ion wi l l  attempt to describe an approach to the prob
lems of a simple effect ive therapy for these ulcers, and effective 
prevention of them. Basica l ly, the patients must be led to understand 
the factors involved, and to co-operate, and the same appl ies to the 
general pUbl ic. There i s  a widespread fal se notion that plantar  ulcers 
are an indication  of infectivity, and the need is not understood for 
traditional trades to be adapted so as to be suitable for these patients, 
and they should be encouraged to re-enter the economic and social 
l i fe of the community. An important fact to get accepted is that 
every anaesthetic foot is ulcer-liable, further that ulcer prevention is 
easier than cure and wi th in  the reach of most of these patients. 
Extra precautions must be taught thoroughly to a patient with an 
ulcer-liable foot. Because he has lost the normal warn ing mechanism 
of his foot, he must be taught the importance of thinking about the 
use of h i s  feet. It  i s  essential for the doctor or  respons ible person to 
conduct a dai ly inspection of the feet to detect evidence of even minor 
traumata, and the patient himself can do the same. He must  also be 
taught care of the early, apparently i nsignificant lesions. He m ust 
understand the i mportance of adapting his daily l ife to th i s  added 
risk. As far as possible stand ing and walk ing should be minimised, 
even if  i t  involves adjustments of his work. The protective footwear 
wi l l  be dealt with later.  

lf an ulcer does occur, i t  must be treated immediately. The 
patient and the therapi st must understand the importance of the 
"closed u lcers". If closed b l i sters and haematomas are treated with 
respect they deserve, much of the gross, real l y  d i sabl ing ulceration 
can be avoided. 
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The Uischarging Ulcer 

A frankly aclive ulcer with discharge, slough, and undermined 

edges sh.ould be Ireated with SITicl bed-resl and elevation 01' lhe 

afTecled Iimb. Daily soa.ks in a solulion oI' satllrated magnesium 

sulphate or plain kitchen salt is lhe standard. lrealment. It should be 

followed by a simple dry dressing, mainly in order to keep flies ofT, 

but also for aesthetic reasons. Only rarely will one meel an ulcer 

with frank lymphangiitis and general symploms oI' sepsis, Ihat 

presents an irldicalion for lreatmcnl with systemic sulphonamides 01' 

anlihiotics. Gcnerally Ihey should be avoided, since the syslemically 

adminislered drugs have very little chance of reaching lhe organisms. 

emhedded as they are in lhe necrOlic lissue, hidden behind a solicl 

harrier oI' granulalion tissue. The use oI' locally applied slIlphon

amides OI' antibiotics should be discollraged. They are not necessary. 

The chances 01' creating resistant strains oI' micro-organisms are very 

real. Plantar ulcers are nol due to leprosy as such. There is no 

indicalion for lhe use 01' specillc anti-Ieprosy drugs in the treatmenl 

01' ulcers. 

Under this regime most ulcers dry IIp, or even heal with sur

prising speed. 

The Dry U Icer 

This comprises hoth the ulcer lhat presents this slage when first 

seen and lhe discharging ulcer lhal has dried up under ITealment. 

The logical treatment is strict bed-rest and elevation as described 

above. A clry dressing can be applied for aeslhetic reasons. The lack 

01' bed space, and also economic considerations have led lo the 

adoption 01' a compromise. Applica/ion oI {/ lI-e1l fillin[; below lhe 

knee plas/er oI paris boo/ Iri/h a rocker del'ice, preferably a Bohler 

walking iron is an excellent therapy. It is very important that a 

correct plaster technique be adopted. Padding 01' prominenl bony 

points and exposed nerves is even more necessary lhan in a normal 
foot, since the anaesthesia makes development of pressure ulcers a 

very real risk. We prefer to leave the toes open for inspection. A toe 

guard is a good protection against traumala to the toes. 

Most ulcers heal under lhis therapy within six weeks. The main 

advantage is that a number 01' patients can leave the hospital, and 

even take pari in some light occupation during this period. The chieI' 

disadvantage is that it is unsuitable in a really wel climate. The actual 

cost 01' a piaste r 01' paris boot with rocker is approximately the same 

as the cost 01' daily dressings for six weeks. 

COr/u. Trealment of corns is an essential part 01' ulcer therapy. 

The method 01' choice has until recently been surgical, entering the 

plane 01' cleavage with the pointed end 01' a pair 01' strong scissors. 
and separating the corn from the skin. FRITSCHI now advocates 
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soaking the foot for th i rty minutes in a solut ion of sodium carboQat� 
( four heaped spoonfuh of ord i nary wash ing soda to the l i t re) , aft�r
which, the corn can be scraped off blunt ly ,  I f  a haemato'llJ.a or  }l 
necrosis b l i ster is found unc!er t�e corn, i� should be tr;e/ited as an 
ulcer. 

Cracks. Frequently the sole of an all�e�thetic foof develops 
cracks. The ir  'S i tes 0 predi lect ion are the bas!!s o the tQt1S, the sides 
of 'the �eel , a'nd the mid-foot. Often they penetrate Aeepl¥ into the 
subcutaneoU'S t issue, laying bare tendons, bone, or  articular struc
tures. As far as therapy is concerned t hey should be considered 
ulcers. They are often surrounded by b.yperkeratotic cuticle, that
should be sauceri sed to a l low the crack to heal from the bottom. 

Protective Footwear. An essent ia( part of prevent ion in' any ulcer
l iable or ulcer-prone foot i s  weariog of conect . footwear. We have 
found that most of the shoes ava i lable to our pat ien ts are not  only 

'
useless but d i rectly harmfu1. Ove!; seyeral years work has been in 
progress to fOI;tuulate the principles al\d practice of the correct foot
wear for anaesthetic feet. So far no rel iable seientific method of 
assessi ng this p(oblem has been developed. Reqent experunents with 

'pressure d i sc measurements (D. WA RD and J.  BAUMAN) seem to 
confirm the designs we have arrived at .  T n  th i s  paper the indicat ions 
for the d ifferent' types of shoe wi l l  be dea l t  with .  A brief descript ion 
of the principks of the shoes w i l l  be given .  

Three prin�ip'es are essential. ( J )  R�silient insole to replace the 
l ost or  jeopard iSed res i l iency of the planta ; (2) Moulding to ensure 
a broader d istribution of pressure ; and (3) Rigidity to prevent 
angulat ion deformity in unstable feet, and part icular ly to change 
the th rust on special points duri ng the take-off phase with a large 
amount of shearing force to a s imple pressure take-off from the 
whole sole. 

For the ulcer-l iable foot and for the foot with very l i t tle scarring 
at the front  part a lone a simple sandal with res i l ient insole and tough 
undersole to prevent thorns from entering the insole is  sufficient. 

For the foot wi th  some damage to the front part, but with no 
heel or mid-foot u lceration and with no damage to deepe� structures, 
a metatarsal base bar must be added to the shoe. This should be 
placed well behind the damaged area, and not further forward than 
the mid-point of the foot (not the shoe). I ts height should be as the 
Heel. The effect of the bar i s  to shift the thrust further back,  thus  
gi� ing relat ive protection to the metatarsal head area, and to help 
in the mouldin& of .the in step. 

For the foot wi th extens ive scarring, with damage to the deeper 
structures, wi th heel  u lcers, with mid-foot ulcerat ion,  and for the 
shortened foot we recommend a rigid sole with resilient insole and a 
rocker. This shoe must have a ful l  hee! ·cap to protect the heel from 
the dangerous lateral shear. The rocker should be placed at or 
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s l ight ly  beh i nd the mid-po int  foot. I t  shou ld have the same 
height as the hee l ,  or  poss ib ly  s l ight ly more. Jt causes the foot to 
take off from the rocker, d i stri but ing the tota i pressure over the 
whole area and d i min i sh ing the th rus1 on any one part icu lar  poin t. 
I t  is i mportant that the t ip  of the shoe does not touch the  ground 
d ur ing the take-off phase. When stand ing the patient must rest 
squarely oh the rocker and the heel with no forward t i l t  of the shoe.  
The actual he!ght of the rocker depends on the length of the str ide 
and the  lengtl1. of the foot. An understand ing patient who w i l l  take
the trouble to ed ucate h imse lf  to take short steps can get by with a 

much lower ·rocker. Mou ld ing of the i n sole is a very ted ious  pro
ced ure. It i s  not very sati sfactory under the rather poor cond i t ions  
under wh ich most of these shoes � i l l  have to be man ufactured and 
worn. The adopt ion of microcellular rubber preferably OJ sho�'e 15° 
hardness, has not on ly  given us an a l most ideal res i l ience of the 
insole but has also permit ted us  to let the  res i l ient  i nsole take care 
of the  mou ld ing except in very special cases. The >Upper shoe is 
i mportant too. Lack of rea l ly  wel l t rained cobblers ling paucity of 
funds have forced us  to adopt a very s imple upper, m uch of the  same 
type as the ordinary I nd ian sandal. The popular big-toe strap 
however i s  decided ly unsu i table for feet with i ntr insic paralysis. 

I t  must be impressed upon the pat ient that these shoes must be 
worn always, also inside the  ho use and at the bathroom. Th is  may 
go against  the  local custom but  i t  is very i mportant .  Apart from 
s impl icity of design and cheapness, the appearance of the shoe p lays 
an important role. If we sha l l  have any chance of success in our  
attempts to persuade the patients to wear these shoes , t hey m ust be 
made in such designs that they conform to local fashion as far as 
possi ble, and so t hat they do not  st igmat i se the pat ient as a " leper". 

It i s  i mportant to impress u pon the patient, cobbler, physio
therapist and med ical officer al ike that shoes are preventive and not 
curative. 

Surgical Intervention in the Active Ulcer 

Only rarely wi l l  the surgeon be cal led upon to perform such 
operat ions. I f  s imple ,  straightforward therapeu t ic measures i n  the 
t reatment of u lcers as descri bed above be adopted, most u lcers ' heal 
with surpr is ing speed. There does not seem to be m uch d ifference 
between superficial and deep u lcers, provided open drainage i s  
ensured. Very occasiona l ly  a seq uestrum i s  formed that  w i l l  have to 
be removed for hea l ing to take p lace. One shou ld . be carefu l  when 
d iagnosing dead bone, s ince obviously naked bone has been seen to 
heal u p. The rad io logical evidence of dead bone i s  not so conclusive 
i n  leprosy as in other d iseases. Deep sinuous tracks, especially i f  
lead ing to jo int  cav i t ies, may have to be opened. U lcers with under-

of the
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mining edges and deep cracks rna-y ;nred the assistance of the surgeon. 
S imple proced ures should be preferred , a iming at free dra inage . 

A heel u l.cer may occasiona l ly  give rise to so widespread i nvolve
ment of · bone that surgical - interference i s  ind icated . DRE ISBACH 
advocates sauceris ing of offending bone through a fishmouth 
incis ion off the weight bearing surface. Occasional ly  it might be 
poss i ble to com bine th is  with exci s ion of tbe ulcer and primary 
closure leaving the drainage to take place at the side of the heel. 

OsteomyeHti s of the sesamoid bones at the ba..se of the first 
metatarsal bone i s  not infreq uently an ind ication for .su rgical inter
ference. 

I n  a l l  of these procedures it m ust be remem bered that the opera-
. I 

t ion is performed in act ive ly infected t issue. Sufficient drainage i s  a 
sine qua non . The utmost conservat ism should be the ru le in the use 
of ant ib iot ics and su lphonamides. 

Surgical In� rvention in the Quiescent Phase 

When al \ �kerat ion and a l l  resid ual heat and swel l i ng have d i s-
appeared , the t ime has arrived for considerat ion of preventive 
su rgery. As  far as poss i ble this should be done i n  an asept ic field .  
r t  is ,  however, wel l  to  remember that these oper�t ions w i l l  a lways 
have to be performed in potentia l l y  infected fields. The use of 
"anti b iotic um brel las" is strongly deprecated. 

Operations Aiming at the Correction of Paralytic Deformities 

Drop-foot and drop-toes shou ld be corrected as soon as an 
aseptic field can be secured. I t  can be done i n  a single p rocedure 
without interfer ing with bone, whkh i s  a decided advantage. The 
method used by the author is  recommended (ci rcumt ib ia l ,  sub
cutaneous transfer of the t ibia l i s  poster ior tendon to the i nsert ion of 
the t ib ia l i s  anterior and subcutaneous transfer of the tendons of the 
extensor d igitorum longus and extensor ha l l ucis longus to the  
al ready transposed t i bial i s  posterior tendon at  the  med ia l  s ide  of 
the leg.) 

Claw toes can, if mobi le,  be corrected by a s imple transfer of 
flexor tendon to the dorsal expansion. Tn cases of stiffness the 
offending joints should be resected. Occas ional ly  claw toes are so 
bad that only amputation w i l l  do any good. 

Operations Aiming at the Correction of Skeletal Deformities 

The seq uela of the deep u lcer, the adherent scar, is a menace to 
the foot. It i s  often an ind ication for removal of offending bone . 
The aim is to remove mechanica l ly  offending bone. The three 
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common local i t ies for th i s  proced u re are the hee l ,  at the metat rasa l 
heads,  and the base bf the fifth metatarsal bone.  The operat ions  
shou ld  be  done. t h rough a fish -mouth  i nc is ion off the  weight-bear ing 
su rface ( DREISBACH), Enough bone i s  sl iced off or saucerised to give 
an even surface. The effect on the  weight-bear ing potent ia l  of the 
foot i s  often remarkable. 

For extens ive scarri ng  of the fore-foot w i th  a fai rly  wel l  pre
served h ind-foot GASS recommended an amputat ion of the L i sfranc 
type w i th  preservat ion  of the largest amount  of metatarsal shafts to 
a l low a good flap from the plantar su rface to be turned to the 
dorsum .  This i s  undoubted ly a good proced ure .  Only i t  must be 
remembered that the field i s  a l most certa i n ly  i nfected . St iff, st ra ight  
t oes are freq uent ly met w i th .  They are h igh l y  offend ing  and shou ld 
e i ther . be  amputated or  "flai led" by resect ion of the offend ing  jo in ts .  

Tarsal i n stab i l i ty  i s  an exceed i ngly t roublesome cond i t ion .  I t s 
pathogenesis  i s  not very wel l u nderstood . Subta lo id arth rodeses have 
i n  many cases been· attempted but with i ncons i stent resu l t s .  The 
fixed tarsal  deformit ies are equa l l y  important to correct .  The 
methods employed here are modificat ions  of Ryerson 's ,  Dunn ' s  and 
Lam bri n ud i ' s  operat ions .  
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Summary 

I n' two papers an attempt has been made to present a concept of 
the n at ural h istory of plantar u lcers in leprosy wi th  the mai n  stress 
on  factors dependent on  anaesthesia of the foot .  A rat ional  therapy 
based on these find ings has been described . 
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IS L E PROS Y T RANS M ITTED BY A RT H R O PO D S ?  

b y  Prof. N IELS D U N G A L ,  

Prof of Pathology, University of fee/and, Reykjavik 
( Paper delivered at a Symposium on Leprosy Research, London, 

June 1 0, under the auspices of the A cid-Fast Club of London 
and International A cademy of Pathology) 

Introduction 

About 1 900 the d i s t ingu ished Dan ish  dermato l ogist EH LERS 
v is i ted 3 d ifferent i s lands i n  wh ich leprosy was endemic, namely 
Iceland with 1 8 1  known cases and an est imated n u m ber of 200, 
St. Croix in the Car ibbean with 87 ,  and Crete with  about 600. 
Prof. Eh lers advised ant i leprosy measu res for a l l  t h ree is lands com
pris ing the bu i ld ing  of a leprosy hospita l  and the segregat ion of 
every new case . Th i s  was carried o ut ,  but the resu l t  was very variable .  
Thus i n  Ice land the  leprosy hospita l  was bui l t ,  and came into use i n  
1 897,  and leprosy decreased rap id ly  i n  the ensu ing  20  years and had 
pract ica l ly  d ied out by 1 940, and now there are on ly  4 pat ien ts l eft , 
i . e. 4 pat ients  i ll  a total  populat ion of 1 70,000 aga ins t  200 i n  70,000 
popu lat ion i n  1 900. I n  St .  Croix the  resu l t s  were very d i sappoi n ting,  
and leprosy st i l l  remain s  a hea l th  problem. Knot t  in  1 936 had 
occas ion  to  deplore the i nefficiency of the measures taken . The 
leprosari u m  was bu i l t  in  1 9 1 0 and s ince 1 9 1 8  a total of 88  cases 
were found  up to 1 936,  br inging the total known cases up to 99.  
Tn sp i te of good economic cond i t ions  and good n utr i t ion the leprosy 
con t i nued to spread . 

In Crete, leprosy grad ua l ly  decreased unt i l  i n  1 957 the lepro
sari um could be emptied . 

Tn Norway, the course of the  l eprosy has  been s imi lar  to that i n  
r ce land,  i n  that  there has been segregation  in  the h ospital  at Bergen 
and from a fa i r  inc idence about  1 900 it has dec l i ned to n i l  nowadays . 
Bu t  i n  the Ph i l i pp ines, after 40 years of segregat ion ,  leprosy has not  
dec l ined .  So segregat ion i s  s uccessfu l i n  some countries bu t  not  i n  
others .  As  l ong as we cannot po in t  out  the reasons for the  d i screp
ancy we a re ent i t led to suspect that some factors operate which we 
do not know and do not understand .  

CHAUSSINAND2 th inks  tha t  t u berculos is  and leprosy are com
pet i t ive antagon ists .  Th i s  t heory wou ld  explain m uch, but i s  d ifficul t  
to prove, as we k n ow too l i tt le  about the  d isseminat ion of t u bercu
los is  i n  E u rope i n  the  last two centu ries, when leprosy was decl i n i ng.  
Certain ly  in I ce land i t  i s  certa in  that the  decl ine of leprosy had 
noth ing  to do with a spread of tuberculos i s .  G reat n umbers of adu l t s  
were u naffected by t ubercu los is .  Magn usson2 reports that  i n  1 92 1 -30 
the percentage of non Pirquet posi t ives at  the age of 1 4 reached on ly  
30%, and at  age 20 on ly  50% were t uberc u l i n  pos i t ive when leprosy 
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in I ce land was dy ing out .  Leprosy certa i n ly does not i n h i b i t  the 
progress of t ubercu los i s  as BJARNH ED INSSON32 i nd icates from his 
study of autopsies on  I I I  leprosy pat ients,  i n  whom 24 showed s igns 
of healed tubercu los i s  and 20 had d ied of that d i sease. The cause of 
the decl ine  and d i sappearance of leprosy m ust be sought elsewhere 
than i n  the idea of an immun i zat ion of the populat ion aga inst 
leprosy by a widespread d i ssem inat ion of t ubercu los is . 

The main problem in the epidemiology of leprosy st i l l  remains ,  as 
80 years ago, how do the baci l l i  enter the h uman body and prod uce 
leprosy ? 

CHAUSS INAND2 and many others wi th  h im  have incrim inated the 
in halat ion of nasal d roplets of m ucus from i n fect ive pat ients ,  as in 
t ubercu los i s . But i f  th is were so leprosy should be m uch more wide
spread and shou ld  occur  even in hospital  staff, which does not occur .  
Leprosy i s  not  a l ung d i sease, nor  are nasa l  les ions  so common in  
many countries .  In  the Nauru  epidemic, BRAy3 found the nasal 
mucus free of acid-fast baci l l i  i n  nearly al l  cases, and Dr.  Bjarnhe
d i n sson ,  who was in charge of the leprosar i u m  i n  I ce land,  told me 
that nasal les ions  were so seldom found there that he doubted their  
importance i n  the spread of the d i sease. A l so i n  I ce land fresh cases 
were found  at all ages and were not pecu l iar  to i nfancy and ch i ld
hood.  FLOCH4 found the  same th ing  i n  Cayenne,  where 8 1  % of cases 
first showed the d i sease at ages 40 to 60. 

It is general ly mainta ined that there is l i tt le danger of i n fect ion 
u n less the con tact i s  long and close, such as found  by BOENJAM IN.5 

Yet several cases are on record where the  contact has been short 
and not very close. I n  Colombia  there are certa i n  "casas mald i tas", 
houses under a curse, where danger of contract ing  leprosy is 
be l ieved to fol l ow the spend ing  of a n ight  there. There are a few 
cases of accidental t ransfer of leprosy, as the case reported by 
MARCHOUX6 of a surgical assistant hav ing been infected by a need le  
prick ; and the case of K U NGMU LLER4 of i n fect ion  by a hypodermic 
need le previous ly used on a lepromatous  case in react ion ; a lso 
POR R ETT and OLSEN8 who reported the case of leprosy in  a tattoo 
mark in  two sai lors in A ustra l i a  in 1 943 .  In Co lombia22 there i s  the 
case of a p i nprick apparent ly having t ransferred the d isease to a boy 
of 1 7 , and even i nocu lat ion by scratch ing  ( FENNEL12) seems possib le ,  
as in  a case of habi tua l  scratch i ng of the same p lace i n  the head by a 
con tact, and later a l eprotic granu loma developed i n  that s i te years 
later. A rn ing's  wel l -known exper imen t to graft leprot ic mater ia l  and 
so i nfect a subject i s  of l i t t le va lue to our understand ing  as to how 
the d i sease i s  spread . DANIELSSEN9 and M O U R ITZ I O  carried out un
successfu l  i n oculat ion experiments .  I t  i s  surpr is ing leprosy i s  not 
m uch more widespread in  natura l  cond i t ions ,  cons idering how many 
are the sources of i n fect ion .  In a househo ld ,  many wi l l  escape.  
AYCOCK and McKINLEyl l  report that Gwyther found that  o n l y  4 
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of 1 78 women l i v ing  with ·male leprosy subjects deve loped the 
d i sease, and conj ugal leprosy occurred i n  4. 8 %  of women and 
5 . 1 %  of men . 

Unexplained Problems of Epidemiology 

There are many cases where contact is unknown or cannot  be 
recol lected , and many cases where the transfer of the infect ion 
cannot be p i npo in ted. I t  may be easier to collect i nformat ion in 
northern countries, and d ifficul t  to gai n  i nformat ion i n  t rop ical 
countries densely popu lated, but KNOTT! from St. Cro ix  reported 
several cases of leprosy in ch i ldren who apparent ly  never had con 
tact with leprosy pat ients ,  except that there was a rel at ive w i th  
leprosy who d ied before the  ch i ldren were born .  Th is  problem caused 
Knott to postu late a subcl i n ical form of leprosy. K nott a l so reported 
cases of trans ient  leprosy who made spontaneous recovery. 

In Iceland the fol lowing cases are recorded :-

I .  1.N . ,  a male of 27 years wi th  anaesthetic leprosy. At the age of 20 
he slept one n ight i n  the same room as a leprosy patient ,  but  not  
i n  the same bed, otherwise no  h i story of contact wi th  the d i sease. 
Two years later nerve pain s  began .  

2. 1 . H . ,  a male of 3 5  years wi th  nodular leprosy who was a farm 
worker \0 years ago for 2 years. A year after he left the farmer's 
wife developed leprosy. 

3. S.S. , a male of 35 years with mixed nodular leprosy . A bou t  7 to 
8 years ago he s lept i n  a large room where a leprosy pat ient s lept 
i n  another bed. Then 2t years later sml11 nodules app eared on 
the dorsum of the right foot ,  and t hese later increased in  s ize and 
mult ip l ied. 

' 

4. T.S. ,  a male of 36 years wi th nodu lar leprosy. He shared a bed 
20 years ago with a man who later developed leprosy and there 
was no h i story of other contact wi th  leprosy. 

5 .  1 .Th . ,  a male of 32 years with nodu lar  leprosy.  At the age of J 3 
he shared a bed with a man who later developed leprosy and 
there was no h i story of other contact w i th  leprosy. 

6. P.l. H. , a male of 53  years who gave no  h istory of contact w i th  
leprosy, but  who associated with a woman who developed leprosy 
after they parted . 

FAGERHOLM!3 reports a str ik ing problem of epidemio logy. On a 
small  i sland i n  the Balt ic,  off the coast of Finland,  about 1 0  m i les, 
a s ingle fami ly  l i ved, with no  other people on the i s land. This fami ly  
left and was replaced by another family,  th i s  happening several t imes, 
and four  housewives deve loped leprosy in  succession ,  though all the 
fami l ies came from regions on the main land where there was no 
leprosy. Dr .  Fagerholm suggests a transmission th rough furni ture or  



I s  L E PROSY TRANSM ITTED BY A RTH ROPODS ? 3 1 

househo ld  art ic les of a type ma in ly  used by t he women . Ch i ldren are 
not ment ioned in t hese fam i l ies .  

I nsects as Possible Vectors 

I n  1 9 1 1 E H LERS, BOU R R ET and WITH14 wrote a paper o n  the 
poss ib i l i ty of  p ropagation  of leprosy by arthropods.  They reared 
several k inds  of arthropods and caused them to bite leprosy patients 
of lepromatous type, and d i ssected out and sta ined the stomachs 
for acid-fast baci l l i .  They found only 1 in  2 1  of Pulex irritans and 
I i n  1 2  of Stegomyia jdsciata were pos i t ive ,  and 53 bed b ugs and 
1 6  head l ice were negat i ve .  They thought that leprosy was probably 
not t ransmitted by i n sects .  

S A N DES 1 0  starved certa i n  i n sects and fed them o n  leprosy pat ients .  
H e  found acid-fast  baci l l i  i n  1 in 80 mosq u itoes, .i n  20 of 60 fleas, 
and in 20 of 75 bed b ugs. Later he found acid-fast bac i l l i  in 30% of 
bed bugs, n ot on ly  in thei r stomach contents ,  but  also i n  other 
stomach fl u ids ,  and t hought  there were some signs of growth of the 
baci l l i  i n  the  bed bugs.  When bed b ugs conta i n i ng  leprosy baci l l i  b i t  
a pat ient w i th  anaesthetic leprosy, a papule arose round the b i te  in  
wh ich papu le bac i l l i  were absent bu t  were found peripheral ly .  I t  was 
imposs ible to decide whether t hese baci l l i  were i nocu lated or  derived 
from the pat ient .  

DE Sou z A-ARAUJOl6  found  acid-fast baci l l i  i n  the blood-suck ing 
garrapatas ( Amblyoma cajennense) removed from leprosy patients  
and thinks t hey may t ransfer leprosy. BORREL17 thought Acarus 
scabiei and Demodex folliculorum to be possible t ransmitters. 
Transmiss ion of leprosy by i n sects i s  d ifficult  to prove so long as we 
cannot  cu lt ivate the bacil l u s  nor t ransm i t  i t  to  experimental animals .  
We thought i t  �orth whi le therefore to  compare data from I celand 
with the data of other countries.  Possib le  i n sect vectors are few in 
I ce land but numerous in other coun tries, so we enq u i red of 62 
leprosaria in other countr ies about t he i r  i nsect species, and whether 
few or  abundant .  From 42 countries we recei ved repl ies which 
s howed that P. capitis and P. pubis existed in all the countries, and 
P. vestimentorum was absent  in  2 1 ,  Pulex irritans and Sarcoptes 
scabiei were more or  less frequent i n  93 to 95 % of leprosy countries. 
I t  seemed from t he replies t hat no  flying insect could be the sole 
vector of leprosy, nor i s  it l ikely that i t  t ransfers the d isease at all. 
I n  I ce land the bed bug does not exist, which of course does not 
absolve it from being  a possible vector e lsewhere. The body louse 
probably does not transmit  leprosy, for leprosy occurs in naked 
tr i bes, and naked tr ibes have no  body l i ce, and leprosy was found 
in  9 ou t  of 14  territories where the people go naked. 

I t  i s  genera l ly  admitted that leprosy is a house-bound disease. 
The o ld  idea that  i t  i s  heredi tary origi nates i n its house and family 
i nc.idence, though as a rule the spread of the di sease i s  l imited to the 



32 LE PROSY REVIEW 

ho useho ld .  TALW I K 1 9  reports of t he i s land of Osel i n  the Baltic that 
leprosy concentrates on  a smal l pen i nsu la ,  tend ing  to l im i t  i tsel f 
to smal l  grou ps, most ly to s i ngle farms, and shari ng a home seems 
of the greatest importance to the spread . "A ho use or  farm in wh ich  
a leprosy patient  l i ves or  stays becomes sooner  or  later a breedi ng  
place for new  i nfections" .  The  same was our  experience i n  I ce land,  
certa in houses and farms seem ing to be b reeding  places of leprosy, 
and recal l i ng the "malas h abitaciones" or  "casas ma ld i tas" of 
Colombia prev ious ly men t ioned .  

H ousebound i n sect vectors might expla i n  t h i s  c lose con nect ion 
with houses, especial l y  where i n fect ions  seem to occur  i n  a house 
wh ich has been vacated by the previous  occupants .  Cock roaches, bed 
bugs, and houseflies are ubiq u i tous .  The former two do no t  occur  in  
I .celand, and the housefly i s  not a very l i kely vector, as i t  does not 
bite .  

The b i t i ng i n sects are more l i kely as vectors, such as the flea, the 
louse, and A carus scabiei. 

Theflea has long been suspected . CAR RASQU I LLA23 i n  1 905 thought 
of i t ,  but as no d i rect proof cou ld  be brought ,  in the course of t ime 
the charge was d ropped, un t i l  i n  1 942 M U Nos R I VAS of Colombia 
rev ived i t .  He  had found  that the inc idence of leprosy i n  various parts 
of Colombia corresponded main ly  w i th  the h u mid reg ions where 
fleas abound i n  the pri m it i ve and d i rty h uts of the poor people. He  
examined fleas from leprosy env i ron ments and  from those free of 
leprosy and found acid-fast baci l l i  in I I  to 1 6 % of the fo rmer, and 
none in the latter. 2 L ,22 He fo und the baci l l i  i n  larvae deve loped from 
i nfected fieas in 2 . 36%, but none i n  the l a rvae from uncontaminated 
fleas. ( Fleas can l i ve up to 500 days . )  OCK LAN024 has pointed out 
how frequent fleas were in Norway d u ring  the t ime when leprosy was 
relat i vely prevalent ,  espec ia l l y  in the h u mid  cl i mate of the  west 
coast, where leprosy was preva lent  i n  d i �ty l odgi ngs of the  poor .  
Now in  Norway hous ing  cond i t ions  are good , fleas have d i sappeared , 
and leprosy i s  pract ica l ly  erad icated . I n  I ce land fleas were very 
frequent at the t i me leprosy was prevalent ,  but Pulex irrifans seems 
now to have d isappeared completely. In former t i mes the use of 
sheepsk i ns in the beds seems to have been associated with an abun
dance of fleas. Fleas are apt to be associated w i th  d i rty dwel l i n gs, 
with every an imal hav ing i ts  own type of flea,  except mon keys, on  
whom fleas  do not t h ri ve. Most i n i t ia l  les ions  of leprosy occur  on 
u ncovered sk in ,  and in t ropical count ries the  i n i t ia l  lesions  may be 
a lmost  anywhere, whereas [ find from the records in I ce land that 
i n i tia l  les ions are i n  the face, feet, hands, and legs, but more rarel y  
o n  t he  thighs and  trun k .  I t  may  be  a matter of mo re covering o f  
clothes. In t he  case of  sharing a bed, the  in i t ia l  les ions  are anywhere. 

SO,metimes a flea may bite several t imes w i thout  bei ng  able to 
d raw blood.  SNOOGR ASS25 and W E N K26 have made deta i l ed stud ies ,  
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from wh ich i t  emerges that the b i t ing apparat us not  on ly  can d ri l l  
i ts  way i n  very rapid ly ,  a n d  through the sa l i vary t ube sal iva  i s  
pumped downwards du ring the bite w i thout  any ad mixture of blood. 
Baci l l i  from the host can easi l y  st ick to the laci n ia  and ep ipharynx .  
Any  haemorrhage or  exudate aro u nd t h e  i'noculated baci l l i  may 
i n h i bi t  the i n ocu lat ion of the baci l l i .  M O U R ITZ10  and WA DE27 des
cri bed inocu lat ion experiments with great n umbers of bacteria, w i th  
negat i ve resu l t s ; i t  might  be connected wi th  the factor of the act ion 
of haemorrhage or  exudate. The cases of  the posi t i ve resu l t s  from 
tattooing and accidental  need le pr icks might  a lso be based on  th i s  
factor, t hat a b lood less prick may be  more effecti ve. The flea  can 
prod uce both blood less and haemorrhagic pricks, and probably the 
pumping i n  of sal iva has l i tt le i nfl uence. A s imple d ry pr ick i n to the 
dermjs  may be a l l  that  i s  necessary. Of a l l  the b i t ing parasites of man 
the flea l i ves longest, for weeks, months, or  even a year.  I t  may stay 
h ungry for weeks wai t ing for a chance to d raw blood,  and if the flea 
were a t ransmi tter of leprosy we can i magi ne the part it cou ld play 
i n  the case of the shar ing a bed with a leprosy subject. The flea may 
be the explanat ion why people can be i nfected in a ho use after the 
patients have left .  The baci l l i  may remain attached to the p ierci ng  
eq u ipment of the flea and stay a l i ve for weeks when  the  flea  has 
noth ing  to bite .  The baci l l i  may be able to keep a l ive for some t ime 
on the  i nden ted su rface of t he  l aci n ia of the flea, i n  condit ions of 
h umid ity and darkness. 

The louse. M uch of what has been said about  the flea also applies 
to the louse.  H owever, the louse has to l i ve all its l i fe on  the host ,  
and bites i t s  host at least once or  twice a day, and the crab louse may 
suck b lood for hours .  L ice d ie  i f  they have to l i ve w i thout  blood for 
a few days. The pierc ing  and bloodsuck i ng apparatus  resembles that 
of the flea, with the d ifference that the l ouse has only one pump 
wh ich sucks blood, and i t  has n o  pressu re pump for sal i va,  as the 
flea has .  I t h i n k  i t  i s  doubtfu l  i f  l ice t ransmi t  leprosy, as i t  i s  short
l i ved, and would  not survive in deserted houses, where i n  we know 
leprosy has somet i mes apparent ly  origi nated . FAGERLUND28 reports 
an  i n terest i ng  case, where a leprosar i u m  nurse, who had to comb the 
hair  of female louse-i nfected patients,  developed in 1 t years an 
anaesthetic spot on the l eft l itt le finger and l ater macules in various 
parts of the body. There were n o  baci l l i  and the les ions l ater re
gressed, leaving anaesthes ia .  

Doubts about the louse as a vector a l so extend to the crab louse. 
Sarcoptes scabiei. This is certa i n ly  one of the in sects under 

s uspic ion, espec ia l ly as leprosy and scabies are often associated . 
I NNEs29 fou n d  leprosy and scabies so closely connected i n  certa in 
parts of East  Africa that he came "to accept the amount of scabies 
in a gro u p  as a rough i n dicator of the i nc idence of leprosy. Where 
t here i s  m uch gross untreated scabies, there is l i able to be much 
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leprosy i n  the comm un i ty,  and i n stances are  nu merous of the two 
d i seases be ing  coincident in  the same person" .  If the shal low pricks 
of the tattoo need le  transferred leprosy, as in the  case reported from 
A ustra l j a  and prev ious ly ment ioned,  i t  wou ld  not be surpr is i ng  i f  the  
scabies rrutes, wh ich  operate to a s im i lar depth i n  the  sk in ,  co u ld 
convey leprosy bacil l i .  

Cimex lectularius has long been suspected . I t  does not ex ist  i n  
I celand, s o  m ust b e  ruled o u t  a s  a vector there, but  i t  cou ld  be s o  i n  
other countries, for i t  is  a household i n sect, can l i ve a l o n g  t ime 
wi thout  drawi ng bl ood, and freq uen t ly attacks people i n  bed , 
pierc ing r ight  i n to the  dermi s .  SANDES15 from h i s  experi ments 
i ncri m i nates the bed bug as a possi ble vector .  Cock roaches are non 
bit i ng  and therefore much less l i ke ly to be  vectors . They have not  
been fo und i n  I ce land .  

Comments 

Leprosy is fi rst and foremost a ho usebound d i sease. I nfect ion i n  
a modern leprosari u m  never  occurs, i f  the hygien ic  standard i s  h igh 
and ectoparasi tes absent .  I nfect ions co u ld occur  in  a l eprosarium of 
l ower standards in t hese t h i ngs.  Cases of pu re ly  domic i l iary i n fe.ct ion , 
where the pat ients have moved out ,  are puzz[ j ng but  co u ld  be 
expla i ned if arthropods, especial l y  fleas, were vectors .  I n  cases of 
apparent  t ransmiss ion from person to person by shar ing a bed , the 
case may have been one of latent leprosy, as s uggested by FIGUER EDO 
and DESA I30 who found acid-fast baci l l i  in 1 0 % of apparent ly sound 
contacts of leprosy pat ients .  Some latent  cases may be expected to  
develop i nto recogn i sable leprosy, some never  deve lop fran k  lesions .  

Conclusion 

I n  the absence of s uccess i n  h uman and an imal i noculat ion 
experi ments,  an other approach to the problem of the transmjss ion  
of leprosy i s  cal led for .  I suggest t hat choice be made of a l imi ted 
area or island relat ive ly isolated , w i th  a fai r  i nc idence of leprosy. 
I n  thjs area or i s land a t horough p lanned effort shou ld be made to 
eradicate a l l  sk in arthropods, part icular ly i n  h o uses occupied or  
formerly occupied by leprosy subjects .  I t  may have to i ncl ude the 
exterrrunation  of fleas on cats and dogs and perhaps other an imals .  
Efficient i n secticides are now ava i lable and the task is not i n super
able .  Such an experiment wou ld  of course i ncl ude the choice of a 
control  area or  i s land ,  carefu l  prel im inary surveys for leprosy and 
ectoparas i tes, and adeq uate record ing and supervis ion over a long 
period, say 5 to 1 0  years or more .  

Summary 

The author points ou t  the unsat isfactory state of knowledge of 
the mode of t ransmiss ion of leprosy, and th i nk s  that i nsects cannot  
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be ru led o ut. He  rev iews work wh ich makes i t  poss ib le  t hat some of  
them are at  least worth  consideri ng, and d i scusses i n  th is respect 
fleas and body l i ce and scabies.  He suggest s  the advisab i l i ty of 
p lann ing a field experimen t based on the exterm inat ion  of ecto
parasites by modern i nsecticides. 
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J A P R E L I M [NA RY T R I AL O F  ET I S U L  

I N  T R EAT M E N T  O F  L EPROSY PATf ENTS 

by H. M CG REGOR, M . B . E . ,  
Superintendent, Rajah Sir Charles Brooke Memorial Selllemenf,  

Kuching, Sarawak . 

Introduction 

The object of th i s  tr ia l  was to gai n fi rst experience with Et i su l  
as a practical d rug i n  the t reatment of pat ients i n  Sarawak . The 
pat ients chosen were 29 as fo l l ows : 6 I bans, 9 Ch inese, and 1 4  
Malays ; the i r  ages were l 8 , 1 8 , 20, 2 1 , 22, 23, 23 , 25 , 25, 25, 26, 30, 
32, 34, 35, 37, 38, 38 ,  39,  39,  40, 44, 45, 47, 49, 50, 53 ,  6 1  and 64 . 
There were J 9 males and 1 0  females. The type of leprosy i n  a l l  was 
some variat ion  of lepromato us leprosy and secondary neural  com
pl ications  of  a m i ld  type occurred i n  5 cases. Smears for acid-fast 
bac i l l i  were taken at the beginn i ng  of t reatment  and cont in ued bei ng 
taken at 2-week ly  i n tervals un t i l  the end of the  cou rse, wh ich  was 
at the end of 1 2  weeks .  We used Et i su l  in the standard pack of 
5 grammes of the cream con ta in i ng  the active d rug. The drug was 
appl ied over a wide area of the body surface, usual ly the broad of 
the back ,  by gent le  pers istent i n unct ion ,  preceded by the morning  
bat h .  After the  i nunct ion pat ients were req u i red to  rest for 2 ho urs 
before having another bath .  The i n u nct ion was carried out  by 
medical assistants  under my supervis ion or  that of respons ible 
members of  staff. 

Reaction of the Patients 

I think  it is a lways worthwh i l e  not ing the  personal react ion of  
patients to a new drug.  U nt i l  recent ly  the  drug treatmen t  of leprosy 
was slow and hence somewhat d i sappo in t ing in resu l t s . [ n the days 
of the coming of DDS i t  was found almost everywhere in t he world 
that pat ients reported that th i s  drug had an effect on  t he d i sease 
which they fel t  in themselves. [ n  the case of t hi s  present t ria l  of 
Etisul our patients reported that they fel t  the new drug (Et i su l )  was 
having  a good effect. They said t hey had a fee l i ng of wel l be ing  and 
felt  stronger. As regards the  supposed bad odo ur  of the drug they 
had no real object ion  perhaps because the  garl i c  odo ur i s  a fami l iar 
thing in thei r environment . One patient objected to the rubb ing 
which at  the t ime to h im was perhaps excessively vigorous, a poi n t  
which assisted us  t o  establ i sh  t h e  ru le o f  gent le and persistent 
i nunct ion over a wide area rather than an i n unct ion with perhaps 
too much vigour .  There �as one case wh ich ceased t reatment after 
3 i nunction s  of Et i su l  owing to  a sudden dermat i t i s, which however 
may wel l  have been an  a l lergic phenomenon d ue to a certa i n  tree 
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which i s  fami l iar  i n  t hese parts. T h i s  t ree i s  of t h e  Mel lanorrhoea 
gro up, known here as Rengas, and i s  somet imes i nadvertent ly  used 
as fi rewood . There was one other case who  had to cease t reatment 
after 1 0  i n unct ions after suddenly devel op ing a severe react ion  of 
the  EN L type. Even at  th is poin t  of stopp ing  Et isu l  t reatment her 
Baci l l a ry I ndex had fal len from 0.5 to 0 . 33 ,  and subsequently she 
resu med t reatment on D PT and has continued satisfactory progress 
so that  5 months after the cessat ion of Eti su l  and the occurrence of 
her react ional episode and adoption of t reatment by DPT she has 
atta ined bacterial negat iv i ty.  There was no other case of  lepra 
react ion  during  the Et i su l  course. 

Previous or Concurrent Treatment 

Of the 29 pat ients t reated wi th  Et i su l  a l l  had had prev ious  t reat
ment with D OS (in 3 cases with O PT) wh ich  was ceased at t he t ime 
of the begi n n i ng of the Et isu l  course, so t hat Et i su l  was given a lone 
for a period of 12  weeks .  The average d u rat ion of t reatment on 
standard drugs before app ly ing  Et i su l  was  9 months ,  du ring  wh ich 
t ime a certa in  amount of progress had been made. The Baci l lary 
I ndex of an average of 1 . 1 8 fe l l  to an average of 0 .83  o n  the prev ious  
treatment by standard drugs. 

Results 

I n  a l l  t he 27 cases who completed the Et i s u l  co urse we o bserved 
a moderate to marked cl i n ical i mprovement .  As regards the Bac i l l a ry 
I ndex the average of the groups at the beginning was 0 . 8 3  and,  
1 2  weeks  l ater, at the end of the course, was 0. 34. I n  effect t here was 
no case wh ich  fai led to ach ieve a good resu l t  in the end, and 62 % 
achieved a sat isfactory resu l t  in the 1 2  weeks .  Of t hese cases only 
3 are sti l l  pos i t ive, the Baci l l ary I ndices bei ng  0.4,  0.2 and 0 .2  
respect ively .  

( a )  Cl inical i mprovement was j udged by the flatten ing of macu le� 
and nodules, and su bsidence of d iffuse th ickening,  and genera l ly 
speaking th i s  took p lace toward the end of the  course. The pat ients 
themsel ves reported and indicated such improvement m uch  earl ier 
in the  course, approximately at the end of the fi rst 3 weeks .  The 
decl ine of infi l trat ion of t he skin cou ld be detected by changes in 
the  reflect ion  of l ight in the sk i n ,  so t hat i t  looked less t u rgid,  and 
a l so by t he appearance of fine wrink l ing.  This  wrinkl ing a lso can be 
detected in  the early stages of subsidence of infi ltrat ion by exami na
t ion in  a good l ight  but becomes obv ious in  the later stages.  N o  
patient du ring the  course, or i n  fact after i t ,  s howed a n y  s ign o f  
acute leprotic neuri t i s .  A marked featu re of a l l  t h e  patients i n  the  
t r ia l  was  the considerable i mprovement i n  bearing  and fitness to 
outward 9bservat ion .  The patients looked· wel l  and i t  was not iceable 
t hat they carried themselves as i f  they were normal  bei ngs i n  the  best 
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of health . To our  observat ion th i s  finding has not been seen under 
any prev ious  leprosy t reatment  in such a short t ime .  I t  may of co urse 
in  part be a psychological i mpact, but the physical s igns wh ich  
formed part of i t  were very definite. Of the pat ients  concerned 1 3  
were employed i n  jobs round and about  the leprosari u m  and con
t i nued the i r work sat isfactori ly ,  and the remainder cont in ued thei r 
normal work in the da i ly  l i fe of the  Sett lement .  We can confirm the 
report of Ross,  Tel fer and H i l ton ( Leprosy Review of October 1 960) 
t hat there was an improvement in the oedema of hands and feet  
which often accompan ies lepromatous leprosy, but  our  cases were 
mi ld  and few.  

We were fortunate i n  hav ing a v i s i t  from Dr.  James Ross  f n nes,  
M ed ical Secretary of the Brit ish Leprosy Rel ief Associat ion a nd 
Secretary-General of the I n ternat iona l  Leprosy Associat ion ( 1 0th to 
26th October 1 960), and were able to show the pat ients to h im .  He 
a l lows me to state that ,  i n  h i s  op in ion ,  th i s  group  of patients showed 
unmi stakeable ev idence of a drug acti ve in leprosy in a relat ive ly 
short t ime for ant i - leprosy drugs .  H e  has suggested to us that we 
proceed to  a control led tr ia l  of  the drug and th is  we hope to do .  

Summary 

Pat ien ts ,  29 in n u m ber, subjects of lepro matous leprosy who h ad 
prev ious ly been t reated wi th  standard drugs were subjected to a 



A P R EL I M I N A R Y  T R I A L  OF ET ISU L 39 

tr ia l  of Et isu l  for a du rat ion of. 1 2  weeks .  The resu l t s  have been 
encouraging, showing a c l i n ical and bacter io logical improvemen t  i n  
t h e  period we l l  beyond t h e  level of ou r  experience of other drugs. 
We found  no  d ifficul t ies in obtai n i ng  the co-o perat ion  of  the patients 
and have fo und that a widespread ,  gentle, and pers i stent body 
i n u nct ion for 20 m inutes or  more i s  practical and efficient. The odo u r  
ca used no d ifficu l ty. There i s  m u c h  more d ifficu l ty fol lowing crude 
and ro ugh i n u nct ion .  We hope to proceed to a contro l l ed tr ia l  as the 
next step. We fo und that certa in  cases who apparent ly  had poor 
resu l t s  at the end of the tr ia l  wen t  on  to a sati sfactory resu l t  wh!:!n 
p laced on D DS or D PT. It appears from this that the associat ion of 
Et i su l  wi th one or more of the standard d rygs i s  i m portant .  We t h i n k  
t hat Et i su l

-
can read i l y  b e  used n o t  ori ly  i n  hospita l  cond i t ions  b u t  

a l so i n  d i s t rict work . 
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C L I N I CA L  EvA L U AT I O N  O F  ET I S U L 

A .  R .  DAV ISON , M . R .C . S . (ENG . ), L. R .C . P . ( LON D . ) .  

WestJort Institution, Pretoria, Union of South Africa 

I n  J u ly  1 959 we chose 60 male and 26 female leprosy pat ien ts fo r 
a control led tr ia l  of E t i su l .  These pat ients  were a l l  lepromato us ,  
except for 6 borderl ine  cases, and were a l l  strongly pos i t ive i n  sk in  
smears. 

Each case was given 1 00 mg. da i ly  of  D DS by mouth  for 6 days 
per week ,  a s i ngle dose da i ly, a l so d i phenyl t h iourea ( O PT or  C i ba-
1 906) by mouth  i n  a dose of 2 g. da i ly  for 6 days per week ,  the  da i ly  
dose bei ng  d iv ided i nto th ree . Two groups were formed i n  wh ich 
Et i su l  i n unct ion (5 g.) was g iven,  e i ther on two days per week or 
five days per week .  The patients rubbed in the Et i su l  for 20 m i n utes 
and then sat in the sun for I hour  before tak i ng a bat h .  Near ly a l l  
t he cases had had prev ious med icat ion wi th  D DS .  The control  group  
was  given n o  Eti s u l .  

Smears were taken and  examined monthly.  The  method was 
Wade's scraped sk i n  i nc i s ion ,  and the s i tes of the body from wh ich  
they were taken were the ear, forehead , cheek ,  and  from a l e s ion  on 
the body. Each smear was graded for bacter ia l  conten t ,  as i s  cus
tomary, from 0-4, and the total of the  4 smears taken as the smear 
i ndex or bacterial i ndex of the patient .  We took n o  note of any 
dist ict ion  between whole and d i s integrat ing  baci l l i ,  as we had found 
in  a previous i n vestigation of thiosemicarbazone that  the baci l l a ry 
morphology was of n o  practical importance. 1 

We recorded the  body weights of the  pat ients  mon th ly, as a l so 
blood examinat ions ,  and found  no s ign ificance in these fi nd ings. 
Every month we noted and recorded the presence or absence of 
infi l t rat ions,  n odu les, plaques or macules ( maculae). The extent  of 
the lesions  was esti mated and graded o n  an arbitrary scale from 0-3, 
and the total  of th is  for a l l  the lesions  was cal led the lesion index. 

From the male patients we formed 3 a l most eq ua l  groups by age, 
weight ,  bacterial and lesion indices, and we d ivided the females 
simi larly .  The t reatmen t of each group  was then a l located by the 
spin of a coin,  and the fol lowing groups emerged : Group 1 of 20 
males and 1 3  females, placed on DDS and C iba- 1 906 ; Group 2 of  
20  males and 1 3  females o n  D DS and  Ciba- J 906, p lus  Et isu l  by 
i nunct ion twice weekly ; Group 3 of 20 males on D D S  and C iba- J 906 
p lus  Etisul  by i n u nction five t imes weekly .  The t reatments were given 
under superv i s ion ,  and absenteeism was rare. The tr ial  con t i nued for 
] 2  months .  
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Complications 

EN L was present  in a l l  groups before the start of the  project, 
and at the end of a year had i ncreased . Th i s  find ing  was to be 
expected as the incidence of E N L  i ncreases w i th  t he length of 
t herapy. The percentage increase of ENL in  each group was 3 7 %  i n  
G roup  I ,  1 7 % i n  G roup  2,  and  3 3 %  i n  G roup 3 .  The  fact that 
G ro u p  2 had 50 % less i ncrease t han  t he other groups I do not t h i nk  
i m portant ,  as t he  other groups started w i t h  a h igher i ndex and 
conseq uent ly fewer i nd iv idua ls  were at r isk .  One pat ient  i n  G roup  I 
developed exfo l ia t ive dermati t i s  and was off treatment for I month .  
An  i t chy  papu lar  dermat i t i s  occurred tw ice i n  G roup  1 and i n  
G roup 3 ,  and five  t i mes i n  G roup  2.  I t  was  t r i v ia l  and on ly  one case 
( i n  G roup  3)  was put  off treatment for I week .  As t h i s  dermat i t i s  
a lso occurred i n  Group I i t  cannot  be  blamed on t he Et i su l .  

Results 

I n  a l l  groups t here was a s l ight i mprovement c l i n ica l ly .  The 
Lesion Index before and after treatment was 6 .6  to 4.8 i n  G roup ] ,  
7 . 1 to 4 .9  i n  G roup  2,  and 5 . 8  to 4 . 5  i n  G roup  3 .  Graph I i l l ustrates 
t he para l le l  improvement i n  all gro u ps .  A feature  d ifficult  to explain 
were remarkable month ly  fl uctuat ions  in the bacterial  i ndex.  The 
smears were examined by two medical officers o n  each occas ion .  I n  
an attem pt t o  obviate the  fl uct uat ions  we calcu lated for each group  
the  combi ned resu l ts of the fi rst two  and the  last two smears a s  
fo l l ows : t he  combined jirst 2 smears were 19 . 9  i n  Group  1 , 2 1 . 8 i n  
G roup 2,  and  20. 5 i n  G r o u p  3 ,  a n d  the combined last 2 smears were 
1 6 . 2, 1 8 . 3 , and 1 6 . 8  respect ively .  

Discussion 

1 t  may cause surpr ise t hat  o u r  resu l t s  d i ffer so widely fro m those 
of DAVEy . 2  I n  our  op in ion ,  we d iffer i n  the i n terpretation  of the same 
results ,  rather than i n  the results themselves. Davey lays great st ress 
on the changed morpho logy of the baci l l i ,  whereas we t h i n k  th i s  i s  
un i mportant, a concl us ion  to w hich we were forced during  our  tr ia l  
of  t h iosemicarbazone, of w h ich  the  end  results  supported our con-
clusions .  In the  th iosemicarbazone tr ia l  2 pat ients took 3 years to 
become negat i ve and I I  took 4 years, 8 took 7 years, and I took 
6 years, and half of the pat ients had prev iously  been on su lphones 
for I or  2 years. The baci l lary morpho logy was so markedly al tered 
d u ring  that tr ia l  that I stated in my reportl  "We were able to say 
from the smears alone whether the pat ient  was rece iv ing th iosemi 
carbazone or n ot".  Despite the  change i n  baci l lary morphology 
9 patients remained bacterial l y  pos i t ive for 4 or more years after the 
end of  the · 

t rial .  We do  agree wi th  Davey that the pat ients  on  Etisul  
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showed d i s in tegrated baci l l i  as wel l as  who le  ones ; but so d id the 
control group .  

The  i n terpretat ion  of  the bacter ia l  i ndex is a l so  a matter of  
i nd iv id ual i n terpreta t ion .  M ost workers make an average of the i r  
fi nd ings over  a certa in n u m ber of fie lds  and ca l l  th i s  the  baci l lary 
i ndex. We search the  s l ide for the  h ighest read i ng i n  any one field 
and cal l  t h i s  the  i ndex for that  sl ide, t ry ing t h u s  to ind icate how s ick  
the pat ient  is  ra ther than how wel l  the  pat ient  i s .  

Conclusions 

We carried ou t  a control led tr ia l  of Eti su l  in combinat ion w i th  
o ra l  D DS and C iba- 1 906 and t h i n k  that  we have shown that  when 
Et i su l  is i n u ncted tw ice or five t imes a week i t  does not  prod uce 
resu l t s  t hat are better than  D DS combi ned w i th  C iba- 1 906, wi thout  
Et i su l .  

Summary 

A tr ia l  of Et i su l  was arranged of gro ups in w h ich 33  pat ients 
were given DDS and D PT, a paral le l  n umber of  33 pat ients were 
gi ven D DS, O PT, and Et i su l  i n uncted twice a week ; and 20 pat ients 
D DS,  O PT, and Et i su l  i n uncted 5 t i mes a week .  The tr ia l  was carried 
on for 1 2  months  and at the end of that  t ime we thought  t hat there 
was n o  evidence that Et i su l  t reatment had a greater effect ,  c l in ically 
or bacterio logical ly, than standard t reatment .  Dur ing  the t rial of 
Et i su l  we noted marked mont h ly fl uctuat ions  i n  the bacterial i ndex, 
for wh ich  we have no explanat ion .  I n  calcu lat ing the bacter ia l  i ndex, 
we aggregate t he data and do not  s tri ke  an  average as others do. 
We th i nk  t hat d i s i n tegrat ion  of baci l l i  u nqer therapy has no  sign ifi
cance. We use a lesion i ndex for assess ing  cl i n ical resu l ts, wh ich i s  
based on the  extent  of the  les ions .  
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The object of any classificat i o n  of leprosy is to promote the  
understanding  of the  processes wh ich are tak i ng  place i n  t he  
i nd iv idua l .  Th i s  wi l l  natural l y  enta i l  the  prognosis  i n  the  part icu lar  
case. The classificat ion m ust be made when the  pat ient  i s  fi rst seen 
but the  accu racy and va l ue of the  class ificat ion can on ly  be tested 
by observ ing the subseq uent h i story of the  case. 

We have accepted the M adrid classificat ion ,  except that  we do 
not agree that  "conspicuous  asymmetry" i s  a feat ure of Borderl i ne  
leprosy. To the l i st of lesions we a lso add macu les that  are flat ,  
i nfiltrated, and posit ive for M. leprae. We also i ns is t  that  les ions  
must arise out of normal sk i n ,  and we tes t  for the  presence of normal 
sk in by tak i ng  sk i n  smears at a short  d i stance away from the lesio n .  
[ see t h a t  3 PER I ASW A M y also uses t h i s  techn i q ue .  These "normal 
sk in" smears must be negat i ve. We also lay great stress on the  find ing  
of an " immune area" .  S uch i m m u ne a reas are the  cen t res of o ld  
t u bercu lo id  lesions, and even i f  lepromatous changes have occurred 
around  them,  the i r  presence i ndicates a prev ious  degree of i m m un ity, 
and we t h i nk  t h i s  degree of i mmun i ty  is never lost ,  and i ncidates a 

good i .e .  short prognosis .  
Our idea of the prognos is  of the  var ious  classificat ions  h i nges on 

what we have come to  expect under our  presen t  l i nes of t reatment .  
I have descri bed1 • 2  the act ion of DDS combined with St ibophen 
and A tebrin in Tubercu lo id les ions .  This we cal l the  "tr ip le t reat
ment" .  It is a l so effect ive on the external lesions  of borderl ine  
leprosy, bu t  we n o  longer use i t  in  lepromatous  leprosy as we do 
not  t h i n k  i t  affects the  baci l l i .  Our  experience of i ndeterm i nate 
leprosy i s  too l i t t le  to  be of val ue, but very few of our cases have 
retrogressed, so we have adopted the "tr ip le  t reatment" as a ro ut ine .  

We expect therefore : 

I .  Tubercu lo id macules to have resolved i n  an  average of 
5 months, and in react ional  t u bercu loid  les ions  we expect the  
bacteria of leprosy to have d isappeared in  less  t ha!1 5 months .  

2 .  Borderl ine les ions  shou ld  resolve i n  1 2  to 1 5  months  and 
should be bacteria l ly  negati ve i n  u nder 2 years. Fai l u res i n  
th is  group  lose  the i r  external les ions  but  d iffuse i nfi l t rat ion 
persists in t hose who remain posi t ive, as they regress to 
lepromatous . 

M ost of the cases reported here were t reated before we adopted 
t he "tr ip le t reatment"  and t he ir  les ions  took longer to revolve .  
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3 .  Lepromato us plaq ues subside to  lepromatous pale macules 
in under two years. Nodu les may become "crushed t issue 
paper" scars in  the same t ime or may leave d usky s k i n  
blemishes .  Baci l l i  beg in  to fade away after the t h i rd year.  

Our  greatest d ifficulty is  to dist i ngu ish  between Borderl ine  and 
Tuberculoid in react ional cases. To some extent we have now 
obv iated th is by search ing for the fol lowing criter ia i n  Borderl i ne  
cases. 

(a) l nfi l trated les ions ,  positive for M .  leprae, m ust be surrounded 
by sk in  wh ich shows no M. leprae. The centre of the lesion 
i s  usual ly more elevated than the margin .  The margi ns  merge 
d iffusely i n to the surround ing  sk in ,  except where the case was 
origina l ly  t uberculo id .  

(b)  The find ing of flat " imm une areas" . 

(c) A negat ive lepromin .  

(d ) The h isto logy to be  lepromatous or non-specific .  

(e) Neuro logical s igns n ot always present .  

Description o f  Lesions with l J Iustrative Cases 

Bands of Infiltration 

Zones of infi ltrat ion may occur  on any part of the face, trunk  or  
l imbs .  They differ fro m  plaques i n  t hat they have no  c ircumscri bed 
shape. The margins are sometimes clearcut but  more common ly 
diffuse i n to the surro unding skin .  Smears are positive i n  t he lesion 
but the surro u nding skin is negat ive. They may be acute in the i r  
onset and sudden in  the ir  disappearance. 

Case No. 1 24 1 8 . Admitted in M a rch, 1 955 ,  with "plaque- l i ke" macules with  
elevated centres and i ndefin i te margins  on buttocks and l imbs. M itsuda 2 mm.  
Five months later a zone of infi l tration appeared on h i s  forearm and took 4 
months to disappear. Plate 1 .  

[nfiltrations 

I nfi l trat ions  which arise out  of no rmal sk i n  occur  in Borderl i ne 
leprosy. 

Case No. 1 23 8 3 .  This case was admitted with  i nfi l tration of the ears, rna lars 
and supraorbital  r idges. (Plate 2.)  Smears from the r idge were 2 + but only 
scanty from the other s ides. Smears from the forehead and cheek were negative.  
Patient also had s l ightly raised plaques on the arms and legs. Smears were 2 + 
and 4 + respectively. M itsuda 2 mm. A l l  smears were negative after 7 months.  
The lesions were gone i n  the 9th month,  but p laques recurred 2 months later 
and remained active but negati ve for a further 4 months after which they faded 
away. 

Granular Infiltration 

G ranular (or pebbly) infil tration is usual ly generalised over the 
whole face and is a s ign of  lepromatous leprosy. It can occur  i n  
borderl i ne leprosy. 
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Case No. 1 34 1 3 . Admitted Jan uary 1 958,  w i t h  grey granular infi l trat ion o f  
t h e  face a n d  ears w i t h  wel l  marked margins a n d  wel l defi ned normal sk in  on 
forehead . ( Plates 3 and 4.) There were zones of i nfi ltration on l imbs ar is ing out 
of normal skin .  M acu les with lepromatous margins but flat " immune area" 
centres on shoulders and r ight biceps region.  ( Plate 5 . )  M i tsuda O. Smears 2 + . 
(Plate 6.) shows resolut ion of lesions on 26-8-59 . Gain in weight of 54 I bs .  

This case i s  important in that i t  emphas izes the importance of 
find ing  "normal sk in"  and " immune  zones" . 

I n  Ju ly we n oted " N o  evidence of i nfi l t rat ion .  Macules on face 
and arms have serpiginous margins" .  Smears from a l l  i n vo lved areas 
were 2 or 3 + . The last posit ive smear was in Apr i l  1 959. I n  th i s  
month she fi rst developed EN L and had fo ur attacks of ENL d ur ing 
next 8 months .  

I t  i s  unusual  for an i nfi l t rated area to become a macu lar  area 
and th i s  suggested t hat she may have been a t ubercu lo id case. Th i s  
i s  ruled ou t  by the length  of  t ime she took to become negat ive and 
more part icu lar ly by the development of  EN L.  

Macules and Immune Areas 

The macules i n  borderl ine leprosy may be elevated over the i r  
whole exten t  but  with clear-cut  margins .  We g ive  the name "spongy 
maculae" to such lesions .  They may show healed cen tres and 
i nfi l trated margin s  or t hey may be ident ical wi th  lepromatous 
macu lae, bei ng infi l t rated and flat .  They m ust  ar i se ou t  of sk in 
wh ich appears normal and which shows no  M .  leprae . 

Case No. 1 32 1 3 . (Plate 7 .) This patient had infil trat ion over the forehead, nose 
and malar regions. Smears were 3 + . Yet around the mouth were spongy maculae 
arising  out of normal s k i n .  On the tru n k  (Plate 8) the macules were plaque- l i ke, 
with margins fading into the surrounding sk in .  Some of t hese lesions, as seen 
over the left scapula, had flattened centres. This evidence of the "immune area" 
clinched the d iagnosis of Borderl ine.  This  classification was borne out by the 
subsequent h i story as the lesions were gone in 1 2  months and the smears were 
negative in J 6 months.  Treatment was by D DS, Atebr in and Stibophen .  ( For 
detai l s  see Ref. 2.) 

Plaques 

Plaques are isolated i nfi l t rated lesions ,  w h ich  are more ra i sed i n  
the centres than i n  the margins .  The margins  are i ndefin ite and 
blend diffusely i nto the surround ing  ski n .  The sk in surround ing  a 
plaque shows n o  M. leprae. The p laque i s  u sual ly  strongly posi t ive 
on  bacterial  examination .  

Case No. 1 2437.  This case (Plate 9)  was admitted with "erythematous plaq ues 
arising from normal skin" .  There are hypopigmented macules on the trunk and 
buttocks .  The normal skin may be seen in front of the ear in the photograph 
reproduced . Smears from the ear, the forehead and the malar regions were 3 + . 
M itsuda was I mm.  Smears remai ned pos i t ive for 1 6  months and the lesions had 
faded in  1 8  months.  

Plaques Reverting to Lepromatous Macules 
Case No. 1 3354. This case was admitted with "raised, sl ightly erythematous 

plaques with indefini te margins on face, buttocks, and thighs .  These plaques arise 
out of normal sk in". The earlobes appeared i nfiltrated . Smears of the normal 
sk in  were negative. The treatment was D DS, Atebrin , and St ibophen . Within five 
months the raised plaques resolved to flat lepromatous maculae.  See (Plate 1 0) .  
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The margins were indefin i te but the ce.ntres were hypopigmented and appeared 
infiltrated . They faded away completely in  the next two months.  Smears were 
negative after the 1 9th mon th .  The Mi tsuda was sl ightly posit ive. i .e .  3 mm.  

Reactional Borderline 

l .  Multiple Plaques 

The resistence of a pat ient  may break down completely but 
temporari ly .  In such in stances t here is  a "shower of baci l l i" t h rough
out the  body and the development of m u lt iple,  rai sed, erythematous,  
nodular-l i ke plaq ues. These are i n variably pos i t ive for M. leprae. 

Case No. 1 2677 ( Plate 1 I ) . This case was admitted in N ovember 1 955 ,  with 
" Suggestion of infil tration of face. A shower of baci l l i  on forehead, trunk,  and 
l imbs has caused plaques of the diameter of a pea . A tuberculoid macule with 
central area of immunity had undergone lepromatous change in  the margins".  
A classificat ion of Borderl ine was made because of th is  immune area . M itsuda 
result  was I mm. posit ive. A biopsy of the margin of the macule showed lepro
matous h istology. Smears of earlobe were negative but eight other s i tes were from 
I to 3 + . Smears became suddenly negative and remained so unt i l  the 6th month 
when the react ion recurred and smears became positive. The c l in ical condition 
became worse (see Plate J 2 dated 20.9 . 56) and then sudden ly subsided . One 
scanty posit ive was found in  January 1 957,  s ince when patient has been cl in ica l ly 
and bacteriological ly arrested . Plate 1 3  dated 3 . 1 2 .56 .  

2. Multiple Plaques and the Immune Area 

I t  is often difficult to dist inguish ,  on c l i n ical appearance a lone,  
between m U l t ip le  plaq ues and spongy, react ional ,  tuberculoid lesions .  

Case No. 1 2243 . T h i s  patient i n  September 1 954 showed "raised, spongy, 
erythematous maculae or nodules on face. Margins over nose and el bow have 
become lepromatous or Border l ine .  A s imi lar lesion on the right e lbow shows 
a central immune area. M itsuda 3 mm."  ( Plate 1 4  N ovember 1 954). H istology 
was " lepromatous leprosy" .  These plaques faded away and the biopsy in Novem
ber showed "the histological features are not typical of either lepromatous or 
tuberculoid leprosy". I n  January 1 955 he had a reaction and nodular-l ike  lesions 
appeared on the face and below the k nees. (Plates 1 5  + 1 6. )  These lesions showed 
no M. leprae. In fact the patient was never posit ive except on the day of admission 
when three lesions were 1 ,  3 and 4 + respectively. In October 1 955 he showed 
"sl ight dusky stain ing in the site of old lesions" .  He was declared a c l in ical cure. 
( Plate 1 7 . ) This sta in ing gradually faded (Plate 1 8, N ovemb�r 1 955) .  

Tn v iew of the s l ight ly positive M itsuda and the short bacterio
logical h i story the classification of tubercu lo id  must be cons idered , 
but the lepromatous  h i stology points to our  final conclus ion ,  i . e .  
borderl i ne .  

Classification Open t o  Doubt 

Plaques and Papules 

Plaques and papules may occur together i n  Borderl ine  cases.  
The lesions  cal led papules are under 3 mm. i n  diameter. Larger than 
this they are cal led n odules, and n odules are un usual in Borderl ine 
cases. 

Case No . . 1 35 1 9 . Th is  patient had plaques and papules on the right side of his 
face and plaques on h is  trunk .  Asymmetry was marked, though we do not find 
this  in  most cases. M i tsuda was 2 + . ( Plates 1 9  and 20. )  Smears from lesions 
were 2 + . The papules d isappeared i n  7 months. The plaques on the trunk faded 
to pale blemishes in 1 4  months. The plaque on the forehead took 2 years and 
4 months to become negative. In th is  month, too, the patient developed ENL, 
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which recurred aga in  the next month .  H i stology was not done i n  th i s  pat ient .  
1 n view of the long h istory before negat iv i ty was achieved, and the  fact that  EN L 
occurred, th i s  case may rea l ly  belong to t he lepromatous group. 

Summary 

I .  I t  i s  stated that classificat ion entai l s  prognos is .  

2 .  Borderl i ne  les ions  must ar ise out of apparent ly  normal skin i n  
wh ich  n o  M. /eprae can  be  found .  

3 .  The cen tres of o ld  tubercu lo id  lesions  do not  become i nvo lved 
when a borderl ine  or lepromato us change take p lace. These 
centres are cal led " imm une areas" and are of favou rable  prog
n os is .  

4 .  The lesions  found i n  borderl i ne  leprosy are : 
(a) Zones of i nfi l trat ion . 
(b) Diffuse i nfi l trat ion .  
(c) G ran ular  infi l t rat ion .  
(d)  Maculae. 
(e) Plaques. 

5. Borderl i ne  cases may go i n to reactiona l  p hases. 
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The Research Laboratories of the Upjohn Company, Kalamazoo, 

Michigan, U.S.A., have isolated a new antimicrobic complex pro

duced under conditions of submerged fermentation by Streptomyces 

spectabilis, an Actinomycete isolated from a sample of soi! from 

Dallas, Texas, U.S.A. The laboratory designation of Antibiotic 10la 

bears the generic na me Streptovaricin and ha s subsequently been 

marketed under the trade name of Dalacin. 

Streptovaricin has been demonstrated to have a high degree of 

activity against Mycobacterium tuberculosis, both in vitro and in vivo, 

and it has also proved active in in vitro against a number of gram

positive, gram-negative and saprophytic acid-fast bacteria. 

Under the same conditions of in vitro tests, Streptovaricin proved 

approximately 10 times as active as Streptomycin, 100 times as 

active as para-amino-salicylic acid, and half as active as isonzaiid. 

Streptovaricin proved highly effective in treating mice infected 

with M. tuberculosis (c37Rv). When the microbic enumeration tech

nique was employed, Streptovaricin and isoniazid given together 

produced an anti-tuberculosis effect that was considerably greater 

than was achieved with either drug alone.I, 2, 3 4 , 

Streptovaricin resulted in regression and healing of tuberculosis 

lesions in guinea pigs infected with tubercle bacilli resistant to 

Streptomycin and to P.A.S.6 It was also shown to exert a suppressive 

action against murine leprosy in mice. 

Studies on the biological distribution of Streptovaricin revealed 

that it was well absorbed from ali parts of the digestive tract except 

possibly the stomach.7 

fn view of the encouraging preliminary laboratory investigation, 

the clinicaI evaluation of Streptovaricin in human mycobacterial 

infection was undertaken. There have been rather extensive studies 

of the therapeutic effect of Streptovaricin in human pulmonaiy 

tuberculos.s. For the most part, these have ali been discouraging. 

Nathan makes the following observations:8 
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1 .  Streptovaricin does not de lay t he emergence of t ubercle 
baci l l i  resistant to I son iaz id .  

2.  Streptovaricin ( 3  gms. /day ora l ly )  a long with I son iazid pro
vides no  more i n  therapeutic efficiency than might be achieved 
in I son iazid alone. 

3.  Toxicity due to Streptovaric in  in the dosage leve ls  used was 
severe enough to warrant withdrawal of  the drug in 1 15 of 
the  cases. Nausea, vomit ing and d iarrhoea were the most 
commonly encountered symptoms .  

S imi lar  conclusions have been reached by other  i nvestigatorsY .  ) 1 ) 

I n anot her study of the  emergence of baci l lary resistance to Strepto
varici n in 10 patients i t  was shown that vary ing degrees of  res istance 
deve loped i n  a l l  cases . l I  

The purpose of th i s  paper i s  to report the  find ings o f  a t h ree year 
c l i n ical evaluat ion of the t herapeut ic effect of Streptovaricin i n  a 

sma l l  series of cases of Lepromatous leprosy treated at t he Kano 
Leprosari u m  of the Sudan I n terior M ission i n  Nort hern N iger ia .  

Method 

The patients chosen for th i s  study were al l far advanced cases of 
lepromatous  leprosy. With  the except ion  of  the first  case a l l  were 
prev iously  untreated . Pre l im inary studies inc luded c. B . C . ,  ur ine ,  
stool ,  sed imentat ion rate, sk in smear, b iopsy and photograph .  The 
e . B . e . ,  uri ne, stool and skin smear were repeated month ly d ur ing 
t he course of t h is st udy, and repeat biopsies and photographs were 
taken approximately every 6 months .  

Procedure 

Streptovaricin was supp l ied in 200 mgm. capsules .  The drug was 
g iven da i ly, with the except ion of S u n day, up to 3 gms.  at which 
level  i t  was main ta ined .  The study was i n st i t uted i n  January, 1 957 .  

Case Reports 

1 .  SA'A KANK ASA. No.  23 1 6 .  20-year-old Fulani  female. 
This patient was first admitted in  1 949, as a 1 2-year-old girl . A t  that t ime she 

had 2 years of D iasone treatment and then left against medical advice . 
She was re-admitted in January. 1 957,  having had no treatment in the inter

ven ing more than 6 years. She was in very poor condit ion with  marked pro
gression of t he disease, being a far advanced case of lepromatous leprosy. There 
were marked mucosal lesions, nasal septal u lceration, perforation and collapse 
of the nasal arch .  There were buccal and laryngeal nodules, and diffuse infiltrative 
lesions with u lceration.  There was widespread heavy diffuse infiltration of the 
whole body, the heaviest being on the face. 

She was started on Streptovaricin in February, 1 957.  The drug was very well 
tolerated . At no t ime were any toxic manifestations noted . She did experience 
two very mild ENL reactions at the 6th and 1 5th months.  Neither of these 
reactions was severe enough to warrant i nterruption of the treatment .  

r t  was noted that there was a tendency to a chronic dermamycosis durin!!: the 
course of th is  sutdy. A total of 34 months' treatment have been completed at 
the t ime of this report . Total dose : 2 1 28,6 grams. 
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We noted that there was a definite c l in ical improvement as seen in  the 
moderate resolut ion of the heavy d iffuse infil trat ive lesions.  There remained , 
however, defini te c l in ical in f i l trative lesions, particularly of the extremit ies. The 
nasal septal mucosal ulceration persisted. The buccal and laryngeal involvement 
has shown some i mprovement.  The bacteriological index ( R idley) {I 2) came from 
a high of 5 . 6  in Apri l ,  1 957 ,  to a low of 2 .8  at the time of this  report. 

Histopathological Reports on b iopsy material sen t for examinat ion : 
1 st Biopsy (26/ 1 / 5 7), 525 ( Lab.  No.  2495)  

H. E. SECTION : There is a massive infiltration occupying the whole  of the  
dermis up to the  epidermis, but leaving a narrow q u ite clear sub-epiderma l 
zone. The infiltrate consists almost ent irely of macrophages, many of wh ich 
have undergone commencing foamy cel l change. Amidst the infiltrat ion 
there are round cel l s  and a sign ificant number of plasma cel l s .  The nerves, 
however, are qu i te unrecognisable, owing to the intensity of the granu
lomatous tissue. This may ind icate, however, that t he patient may have 
passed through the d imorphous phase. 
F.  F .  STAIN : Very numerous baci l l i  seen all through the granulomatous area 
showing no morphological change, and there are no characteristic globi .  
D I AGNOSIS : A very active, moderately advanced lepromatolls case. 

211d Biopsy ( 1 9/2/58), 5 5 5  (Lab.  No. 30 1 4) 
H .  E. SECTION : The whole of the cori um is occupied by a gross i nfi ltration 
not extending up to the epidermis, but leaving a relatively clear sub-epiderm a l  
zone. T h e  infil trate is  seen t o  b e  ch iefly round cel l s  i n  t h e  background of 
foa my cel l  change. In addition there are fairly numerous plasma cel l s .  I n  
th is  gross infi ltration nerves are almost impossible t o  recognise. 
F. F. STA I N : Large numbers of acid-fast baci l l i  seen throughout the section,  
showing some morphological change. 
DIAGNOSIS : This is  a moderately advanced lepromatous case showing con
siderable act ivity, and is probably under the influence of therapy. 

3rd Biopsy (22/ 1 / 59), 572 ( Lab. No. 3357) 
H. E .  SECTION : There is a moderately gross infiltration underneath the 
epidermis leaving a broad free sub-epidermal zone. The infiltrate is  a more 
or less continuous mass going down to, but not extending deep into the 
subcutaneous fatty tissue. The infiltrating mass consists almost entirely of 
macrophages which have undergone gross foamy cel l change.  Tn between 
the foamy cell s  there i s  some round-cel led infiltration,  but this i s  not 
s ign ificant .  Plasma cel l s  are eas i ly  recogn isable and show some i ncrease . 
Nerves do not seem to h ave been included in the section, except for one 
which is  distinctly recognisable. 
F .  F.  STArn : Numerous acid-fast baci l l i  showing marked morphologica l  
change.  One  nerve was  recogn ised i n  the longitud inal section wi th  pro l i fera
tion of Schwann cells, some of wh ich contain a number of baci l l i .  
DIAGNOSIS : M oderately advanced active leproma, not  in  reaction,  and wi th  
some ev idence of being under the  influence of therapy. 

4th Biopsy (26/ 1 1 /59), 576 (Lab.  No. 374 1 )  
H .  E .  SECTION : The whole o f  the superficial part o f  the corium u nderneath 
the epidermis is  occupied by a continuous sheet of foamy cel l  change. The 
infi ltration does not go up to the epidermis and leaves a relatively free, broad 
sub-epidermal zone. The infiltrate consists almost entirely of foamy cells. 
I nterspersed between the foamy cel ls are round cell s  and there seems to be 
quite an increase in p lasma cel ls .  An occasional nerve is  seen, recognised 
chiefly by the fact that the hist iocytes have the shape of Schwann cel ls .  
Otherwise, nerves are unrecognisable. 
F. F. STArN : Numerous acid-fast baci l l i  seen throughout the section showing 
l i ttle or no morphological change. 
DIAG NOSIS : Moderately advanced lepromatous case, showing considerable 
activity. but not in react ion .  

Conclusions 

There has been very definite cl i nical  and bacteriological improve
ment, but we feel it is sl igh tl y  less than what we could have expected 
on Sulphetrone ; there is  no correspondi ng histol og ical evidence 
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i nd icat i ng  any i m provement,  i n  fact the las t  b iopsy from th i s  case 
showed defin ite deter iorat ion in the pat ient ' s  cond i t ion . 
2. YAH AYA ZAKARA. No.  46 1 2 . 1 7-year-old Fulani  male. 

This patient was first admitted in  December 1 956.  He was a wel l  advanced 
case of lepromatous leprosy. There were nodular 'and diffuse infiltrative lesions, 
widespread, but heaviest on face and th ighs. Some of the nodules had become 
necrotic with superficial u lceration.  

There were advanced mucosal lesions,  nasal  septal u lcerat ion,  perforation 
and early collapse of the nasal arch . There were labial ,  buccal and laryngea l 
mucosal infil trations with labial  u lceration . 

He had had no previous treatment .  Treatment with Streptovaricin was 
started in  January, 1 957 .  The drug was wel l tolerated . At no time was any toxic 
manifestations noted . He did experience a number of mild E N L  reactions. 

At the I I  th ,  1 7th ,  28th and 32nd months there were mild E N L  react ions, at  
which t imes the dose was reduced for a short period, but with no interruption of 
t reatment .  At the 1 3th and 20th months the EN L reactions were moderate in 
severity and short rest periods were given . 

A total of 35 months of treatment has been completed at t he t ime of th is 
report . Total dose : 1 2 1 4. 8  grams. 

We note at the t ime of th is  report that t here has been definite c l in ical 
improvement.  There has been moderate resol ution of t he nodular and diffuse 
infiltrative lesions. He sti l l  shows, nonetheless, moderate cutaneous and sub
cutaneous infiltrations, particularly of the latera l aspect of the thighs.  

The nasal m ucosal lesions persist with ulceration and progress in  the degree 
of coUapse of the nasal arch .  There has been moderate improvement  of the labial . 
buccal and laryngeal lesions. The bacteriological index went from a h igh of 5 .9  
a t  onset of treatment to  a low of 3 . 5  at the  termination of  the  study . 

Histopathological Reports o n  b iopsy material sent for examinat ion : 

1 st Biopsy (2 1 / 1 2/56),  490 ( Lab.  No.  2478) 
H .  E. SECTION : This shows a massive infi l tration throughout the corium 
leaving a relatively clear sub-epidermal zone ; this is somewhat vascu lar .  
The granoloma consists a lmost entirely of macrophages, the majority of 
which show foamy cel l change. There is also considerable round cel l infi l tra
tion and some increase in plasma cel l s .  The nerves are very i n terest in g ;  
there is  a very great deal o f  prol iferation of t h e  perineurium seen a s  the 
characteristic onion-peel appearance which i s  so typical of lepromatous 
leprosy, and in some nerves this pro l i feration of the perineurium results in 
a general constriction of the nerve tissue. The cel lu lar invasion is mostly 
around the nerve rather than in t he nerve, a l though there is some i ncrease 
of the cel ls  of Schwann .  
F .  F. STAIN : Very numerous acid-fast baci l l i  seen throughout the granu lo
matous infiltrate and in  the nerve . 
DIAGNOSIS : Moderately  advanced lepromatous case . 

2nd Biopsy ( 1 9/2/58), 548 ( Lab.  N o .  3007) 
H. E. SECTION : About 80% of the corium is occupied by a massive infiltra
tion consisting of n umerous foamy cel ls .  The infi ltrate does not go up to the 
epidermis, but leaves a relatively clear sub-epidermal zone. Tn the m idst of 
the foamy cel l s  there is  a considerable round-ce l led infil tration with 
moderately n umerous p lasma cel ls .  A number of nerves were seen in  wh ich 
t here was prol iferation of the perineurium and some increase of the Schwann 
cells .  One nerve was difficul t  to recognise, but I think there was an i ncrease 
in the cel lu lar infiltrate consist ing chiefly of Schwann cell s  and some round
celled infiltration .  
F .  F .  STAIN : Very numerous acid-fast bac i l l i  seen throughout the sect ion 
showing no morphologica l change .  
DIAGNOSIS : This is a moderatel y  advanced lepromatous case, wi th  indica
t ions of considerable activity. There is a l i ttle evidence that it is u nder the 
influence of therapy. 

3rd Biopsy (22/ 1 /59), 571 (Lab. No. 3356) 
H .  E. SECTION : There is a diffuse infil tration scattered throughout the dermis 
leav ing a broad, clear sub-epidermal zone. The infiltrate is  seen in masses 
chiefly associated with the appendages of the sk in ,  particularly the hair  
fol l icles and the sebaceous glands .  The biopsy has probably been taken from 
the face. The i nfi ltration cannot be said to be focal ised . The infil trat ing cel l s  
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are chiefly large h ist iocytes (macro phages) a L I  of which have undergone 
gross foamy-cel l  change.  In one area i mmediately underneath the epidermis 
t here is what appears to be an epitheloid cel l  focus ; macrophages look l i ke 
epithelioid ceL Is  and are associated with marked round cel led i n f i l trat ion . 
On closer examination some of the epithel ioid cel ls  appear to have under
gone foamy cel l  change, but t here are a number of macrophages wh ich could 
be described as epithelioid cel l s .  The section i s  rich in  nerves which are 
completely uninvaded . 
F. F. STAIN : Very numerous acid-fast baci l l i  scattered throughout the dermis  
and i n  nerves showing some morphological change .  
DIAGNOSIS : An active, moderately advanced lepromatous case. There is  
some evidence that there may st i l l  be some dimorphous features c l in ica l ly .  

41h Biopsy (20/ 1 l /59) ,  577 ( Lab. No .  3742) 
H. E .  SECTION : This shows a moderate i nfi l trat ion scattered throughout the 
dermis leaving a fa irly broad sub-epidermal zone. The infi l trate is not 
continuous but is  mostly around the skin appendages, the sweat glands, the 
sebaceous cysts and the neuIo-vascular strands. The infi ltrate consists a lmost 
entirely of well developed foamy cel l s .  There are col lect ions of foamy cel ls ; 
here and there, between the foamy cel ls there are a lso some plasma cel l s .  
Several nerves are very clearly seen and cut longitudinally showing no 
i nvasion whatever.  
F .  F .  STAI'N : M oderate numbers of acid-fast baci l l i  seen scattered through 
every field of the m icroscope. They show some, but not marked morpho
logical change.  
DIAGNOSIS : This is a moderately early lepromatous case showing some 
act iv i ty, but not in react ion . 

Conclusions 

Although there was defin i te c l i n ical and bacterio logical i mprove
ment ,  we feel t hat it was no  more, if as much , as we could have 
ex pected on  Su lphone .  This opi n i on i s  su pported by the fact that 
from a study of the h i stopathologica l sect ions  there i s  no  ind icat ion 
of  any defin i te im proveme n t i n  the pat ient ' s  cond i t ion . 

3. AMINA DABI .  No.  4629 . 30-year-old  Fulani  female. 
This patient was first admitted i n  J anuary, 1 957 .  At that  t ime she was a far 

advanced case of lepromatous leprosy. There were widespread heavy nodular 
and diffuse infiltrative lesions.  Face, arms, and trunk posteriorly were the heav iest 
areas affected. There was marked nasal septal mucosal ulcerat ion .  M arked labia l  
and moderate buccal and laryngeal mucosal infiltrat ion . 

She had had no previous treatment.  Streptovaricin was started in February, 
1 957 .  The drug was very wel l  tolerated . At no time were any toxic manifestations 
noted . She d id  show two mi ld  EN L reactions.  At the J 7th month, one week rest . 
At the 30th month, the dose was red uced but treatment was not interrupted . 

A total of 34 months' treatment has been completed . Total dose : 2426,2 
grams. 

At this t ime we can make the fol lowing observat ions.  There has been very 
defin i te c l in ica l improvement as seen in the resolution of the very heavy nodular 
and d iffuse infil trative lesions.  There does remai n  moderate infi ltrat ive lesions, 
particularly in  t he areas of heaviest involvement mentioned above. 

The nasal septal mucosal u lcerat ion persists with progression to the point 
that t here is  now a large septal  perforation .  The other mucosal lesions have shown 
resolution and hea l ing.  

The bacteriological i ndex went from a high of 6.0 at the onset of treatment 
to a low of 4.0 at  t he t ime of report ing.  

Histopathological reports on biopsy mat e r i a l  sent for exam inat ion :  
1 st Biopsy (26 1 1 2 1 57), 526 (Lab.  N o .  2496) 

H. E. SECTION : The whole cor ium is occupied by a mass of infi l trate extend
ing up to the epidermis, but l eaving a narrow, relat ively free sub-epidermal 
zone. The infil trate occupies the whole of the coriu m  as a broad and cont inu
ous band . The infiltrat ing cel l s  are round cel ls,  macrophages and a fair  
number of p lasma cel ls .  Some of the macrophages have the appearance, but  
not the  d istribution of epithel ioid cel l s ; others show qui te definite foamy 
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cel l  degenerat ion.  Nerves, b y  a n d  large, are n o t  recognisable, a l though one 
or two can be seen with some increase in  the cel l u lar infi l trate. 
F.  F. STAIN : Fairly numerous bacil l i  seen throughout the sect ion and all the 
macrophages contain baci l l i .  Nerves can be recognised and there i s  an 
increase in  the Schwann cel ls, but the nerves show l itt le evidence of infi l tra
t ion.  Baci lu ,  by and large, show themsel ves as acid-fast rods but there are 
many beaded and granular forms. 
DIAGNOSIS : Active, moderately advanced lepromatous leprosy. Jt is difficult  
to say whether the bacil l i  are under the intluence of t herapy or not ; there 
are too many weU-stained acid-fast rods to be certain of th is .  

2nd Biopsy ( 1 9  J 22. J 58) ,  563 (Lab.  No.  3022) 
H. E.  SECTION : There is a fair ly marked and diffuse round cel led infi l tration 
scattered throughout the dermis leaving a clear su b-epidermal zone. I n  
addition there are fair ly numerous plasma cel ls .  The lymphocytic response 
in this sect ion i s  seen in the background of wel l  marked foamy cel l change. 
No nerves were actual ly seen in  the section , except one in  the Fite sect ion 
in  w h ich there was no involvement .  
F. F .  STAI N :  Very numerous, very granu lar, rather poorly stai ned acid-fast 
baci l l i .  
DIAGNOSIS : T h i s  i s  probably a lepromatous case resolv ing under therapy. 
passing through a phase of marked activity .  There are too many baci l l i  i n  
the section to suggest that i t  i s  an erythema nodosum lesion, but  J would 
certa inly surmise that this  was a very act i ve lesion . 

3rd Biopsy (22. 1 259), 570 (Lab. No. 3355)  
H. E. SECTION : There i s  a moderately gross infiltration throughout the dermis  
and under t he epidermis leaving a relat ively c lear sub-epidermal zone.  The 
infiltrate tends to show i tsel f  i n  a continuous band . There i s  no evidence of 
focal isation .  The infil trating cel l s  consist of large hist iocytes (macrophages) 
a l l  of which have undergone foamy cel l  change .  In one area there is a giant 
cel l  i n  the middle of the foamy cel l infiltrate but there is  no evidence of 
epithel ioid cel ls .  Curiously enough there is  no nerve tissue recognisable. I n  
addition t o  the gross foamy cel l change there i s  interspersed between the 
foamy cel l s  a considerable amount of round cel led infil trat ion and I should 
think a definite increase i n  plasma cel l s .  
F .  F.  STAIN : Large numbers of acid-fast baci l l i  showing some morphological 
change. In this sect ion an occasional nerve is  seen cut longitudina l ly. in 
which there is  an i ncrease in Schwann ceUs .  
DIAGNOSIS : Apart from the presence of one sol i tary giant cel l 1 would 
diagnose th is  as a moderately advanced and act ive lepromatous lesion . 

4fh Biopsy (20 1 2 1 1 J 259), 578 (Lab. No .  3743) 
H. E.  SECTION : Most of the coriu m  is occupied by a relatively gross infi ltra
tion ; th is  does not extend up to the epidermis and leaves a relat ively free 
sub-epidermal zone. The infi ltration in the cori um is practica l ly  cont inuous 
throughout, except towards one end, where the infiltrate thins out .  The 
infil trating cel l s  consist a lmost entirely of macro phages wh ich have under
gone gross foamy cel l  change. In fact, the whole infil trate looks as i f  a con
siderable number of plasma cel l s  and some round cel l s are infil trat ing 
i n-between the foamy cel l s .  
F .  F. STAIN : Fairly n umerous acid-fast baci l l i  in  a lmost every fie ld .  M any 
of the acid-fast baci l l i  are short, stumpy rods and some appear to be some-
what granular .  
DIAGNOSIS : Active, moderate lepromatous case showing some influence 
u nder therapy . 

Conclusions 

The clin ical and bacteriological improvement ,  we feel , is com
parable to that which we might have expected under sui phones, bu t  
there i s  no  evidence that there is  commensurate h i stological improve
ment .  

4. SHALA I BU GURGIYA. No.  463 1 . 30-year-ol d  H ausa male .  
This  patient was first admitted i n  January, 1 957 .  A t  that t ime he was a very 

far advanced case of lepromatous leprosy. There were heavy nodules and diffuse 
infiltrative lesions seen over the entire body, being the heaviest on the face and 
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ear lobes. The right eye showed a sclera l nodule.  There were rather advanced 
mucosal lesions and nasal septal u lcerat ion . There was buccal and laryngea l 
mucosal infi l trat ion.  

Treatment with Streptovaricin was started i n  Jan uary, 1 957 .  He had had no 
previous treatment .  The drug was tolerated and at no time were any toxic 
manifestations noted . He did, however, show a number of mild EN L react ions. 
At t he 1 l th and 23rd months brief rest was given. At the 1 4t h  21 st and 26th 
months t he dose was reduced but treatment was not interrupted . 

He has now completed 35 months of treatment .  Total dose : 2 1 04.4 grams. 

Histopathological Reports on b iopsy material sent for examinat ion : 
1 st Biopsy ( 1 8/ 1 /57) ,  5 1 0  (Lab. No .  2494) 

H .  E. SECTION : There is a massive and gross infi ltration throughout the 
corium leaving a narrow, free sub-epidermal zone. The infiltrate occupies the 
whole of t he dermis and is very dense. The infi l trat ing cel ls are round cel ls 
and macrophages . M any of the macrophages have t he appearance of 
epithel ioid cel ls .  H ere and there, there seems to be some foamy cel l degenera
t ion.  The nerves are so invo lved in the granu lomatous t issue that only an 
occasional one is recogn ised, but in these nerve t issue is  recognisable. The 
infi l trate presses up around the nerve and one would consider that when 
there is organisation of this  infi l trate there w i l l  be considerable fibrosis. The 
skin appendages are a lso involved in  the gross infi l trate and these are 
reduced in number. 
F. F. STAIN : Very large numbers of acid-fast bac i l l i  seen throughout this 
section with numerous globi .  The acid-fast bac i l l i  show litt le morphological 
change. Nerves are recognisable, and there appears to be a considerable 
increase in  Schwann cel ls .  M ost of the macrophages show large numbers of 
bac il l i  wi th in  the cel l s .  
DIAGNOSIS : Advanced infiltrated lepromatous leprosy. 

2nd Biopsy (26/ I /57), 524 (Lab. No. 2565 ) 
H .  E. SECTION : A massive infi l tration is seen throughout the corium leaving 
a narrow clear sub-epidermal zone extending deep in to the corium.  The 
granulomatous infi l trate shows marked foamy cell change with interspersed 
round cel ls ,  but plasma cel l s  are not conspicuous. Granu lomatous infiltrate 
is so massive that all the skin elements are obli terated and nerves are not 
recognisable. 
F. F. STAIN : Acid-fast baci l l i  in  very large numbers seen throughout the 
section and i n  rod forms and c lusters. There are no characteristic globi seen . 
DIAGNOSIS : Active, advanced lepromatous case, not in reaction . I do not 
think that t he fact that nerves are not seen i s  necessarily significant,  because 
they are probably unrecogn isable among the gross foamy cel l  change. 

3rd Biopsy ( 1 9/2/58), 556 ( Lab.  No. 301 5) 
H. E .  SECTION : Diffuse infiltration underneath the epidermis of moderate 
i n tensity, leaving a relatively clear sub-epidermal zone . The infil trate is 
scattered d iffusely throughout the cori um of the skin with some relationsh ip 
to  the sk in  appendates, but with no evidence of any foca l isat ion .  The 
i nfiltration consists very largely of hist iocytes .  On one area there is q u ite 
definite foamy cel l  change, and in  another area in  the vicinity of a hair 
fol l i cle  and near to t he epidermis  t here is a small collection of round cel ls .  
Nevres, when seen, are quite uninvolved. 
F. F. STAIN : Very n umerous acid-fast baci l l i  seen throughout the 
which are undergoing considerable morphological change. 
DIAGNOSIS : M oderate lepromatous leprosy, showing considerable influence 
of sulphone t herapy. It i s  possibly a lesion which is  responding to therapy 
fairly wel l .  

4th Biopsy (22/ 1 /59), 569 (Lab. N o .  3 354) 
H. E. SECTION : There is a moderate infiltration underneath the epidermis 
and throughout the corium with a clear sub-epidermal zone. I mmediately 
under the epidermis the infiltrate is  seen as a continuous band. In the deeper 
layers of the corium the infiltrate, general ly speaking, is  around the appen
dages of the skin, but there is no evidence of focalisation. The infiltrate 
consists a lmost entirely of h istiocytes (macrophages) pract ical ly  al l  of which 
have undergone foamy cel l change. In addition t here is  interspersed between 
the foamy cel l s  considerable round celled infiltration and a definite increase 
in plasma cel l s . Nerves are not easi ly recogn ised . 
F. F. STAIN : Several nerves were seen ; they were seen to be uninvaded and 

section 
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show i ncrease in  Schwaml ceUs.  Very n umerous acid-fast baci l l i  seen 
throughout the section showing l i t t le or no morphological change. 
DIAGNOSIS : A very act ive, moderately advanced lepromatous case . 

51h Biopsy (20/ 1 J /59), 579 ( Lab.  N o .  3744) 
H .  E. SECTION : Practica l ly  a l l  the corium is occupied by a mass of infi ltration 
consist ing almost entirely of foamy cel l s .  I nterspersed between the foamy 
cel l s  are round cells and an occasional p lasma cel l .  The infil trate does not 
go up to the epidermis  and leaves a very clear and wel l defined free sub
epidermal zone. The infiltrate is so gross that nerves a re q uite unrecognisable 
among the mass of foamy cel l s .  
F .  F. STArN : Acid-fast baci l l i  seen i n  scanty numbers i n  most m icroscopic 
fields. In addit ion, I t h i n k  1 can make out  some nerve t issue and there does 
not seem to be any evidence of nerves be ing involved in the infi l t rat ing 
process. 

. 

D I AGNOSIS : This is a moderately early, somewhat act ive lepromatous case . 

Conclusion 

We n ote at th i s  t ime that there has been very marked c l in ical 
improvement as seen in the resol ut ion of  the n odu les and d iffuse 
i nfi l t rative lesions .  There remains ,  however, widespread moderately 
heavy n odu lar and d iffuse infi l t rat ive les ions .  The feet and hands 
show brawny oedema. 

The nasal septal m ucosal ulceration persi sts .  The scleral n odu le  
i s  resolving.  The other  m ucosal lesions a re showing reso l ut ion . 

The bacterio logical i ndex went from a h igh of 5 . 2  early i n  the 
study to 2 .6 at the present .  

There wou ld  appear to be  very significant c l in ical and bacterio
logical response to treatment,  but we feel t hat the response i s  com
parable to that wh ich we could have expected o n  su i  phones .  The 
h i sto logical reports on th is  case show q uite defini te i mprovement .  
The last biopsy shows a decrease in the n umber of baci l l i  i n  the 
sect ion and the  3rd biopsy shows t hat these baci l l i  a re undergoing 
gross morphological change, but  whether th i s  i mprovement wi l l  be 
maintained is d ifficul t  to say. 

Summary .and Conclusions 

I n  our  experience we have found  Streptovaricin to be a wel l 
tolerated non-toxic drug. The on ly  complain t  we heard from the 
patients was that  1 5  capsules at one t ime was a l i tt le difficult to take. 

We note t hat i n  a l l  cases t here were mild Erythema N odosum 
Leprosum reactions which we feel i s  an  i nd icat ion of  some effective
ness of  the drug i n  deal ing  with t he M. leprae. It should be noted 
that in all cases there was defin ite and s ignificant  cl i n ical and 
bacter iological i mprovement .  

One aspect of the study was the d i scouraging fai lure of t he nasal  
m ucosal les ions to respond to treatment .  S imi lar. lesions  i n  patients 
treated with suI  phones and Streptoh ydrazid would have shown rapid 
heal i ng. 13 

Results of  the biopsy examinat ions were not commensurate with 
the cl i nical improvement,  and,  on the  whole, the b iopsy results were 
d i sappoi nt ing .  
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Therefore, we have to concl ude that t here i s  l i tt le ev idence that  
Streptovaric in  has any appreciable effect on  the M. /eprae as 
ad min i stered . 

This series of cases is ,  admitted ly, smal l ; �ut  i n  v iew of the  fact 
that  Streptovaric in  a lone has l i tt le  or no effect on the  M. /eprae we 
would  be prepared to undertake a tr ia l  of Streptovaric in  used i n  
con nect ion wi t h  one of  the  su I  phones. The  expense of  i t s  manu 
factu re, the  necessi ty of h igh da i ly  dosage, the  lack of any super ior i ty 
to exist ing drugs makes i t  q uest ionable w hether i t  i s  worthwh i l e  to 
conti n ue a fu rther tr ia l  of  Streptovarici n a long with su lphones. 
These prel im inary trials do  n ot fu l fi l l  cond i t ions  wh ich  would j us t i fy 
fu rther expense i n  experi mental  usage of these d rugs. 
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LETTE RS TO TH E E D ITO R 

I .  From Dr. R .  E. PFALTZGRAFF, of Garkida, Vola, N igeria, on 
A Practical Method of Mailing Small Biopsies: " Dr. Cochrane ha<; 
suggested I report this  new simple economical way of sending small 
biopsy specimens. Method: The biopsy i s  fixed by placing in a 

relatively large amount of whatever fixative solution is chosen, e.g .  
a small specimen less than I cm. in size, is  placed in  30 ml.  of fixative 
for 24 hours or  more. If passed through several solutions the tissue 
should remain in  the ultimate solution for 24 hours. Cut a finger off 
a discarded rubber glove, and house the piece of t issue in · that, and 
add 2 to 3 ml. of the fixative solution. Squeeze out all air and fix a 

rubber band round the neck of the glove finger, in order to seal off 
the package. Round the constricting rubber band wind 2" to 3"  

(5 to  7 .5 cm.)  of "Scotch tape" (equivalent  to  "sticking plaster" in 
English  usage). The little package is then affixed by sticking plaster 
to a suitable light card, and inserted with the covering letter into a 

regular a ir  mail envelope. If the card fits the envelope, there wi l l  be 
less chance of destructive movement inside the envelope during its 
travels. By keeping the weight of biopsy specimens in their envelopes 
less than t oz. (about 1 5  gm.), the use of air mail becomes a practical 
method of sending them about the world to desired laboratory 
destinations" . 

2. From R. RHODI;'S-JONES, ESQ. ,  F . I . M .L .T . ,  of the East African 
Leprosy Research Centre, on the Technique of Staining Leprosy 
Bacilli in Smears. He refers to the article by A. R. DAVISON on th i s  
subject i n  LEPROSY REVIEW 3 1 ,  4. He states that  Dr. Davison in  t hat 
article quoted from a letter from h im and that Dr. Davison had 
failed in  that article to notice that sl ides 1 -3 had faded, and i t  was 
for that reason Mr. Rhodes-Jones had to restain  them. Sl ides 4 to 6 
had not faded, so were not restained, though it would seem from 
Dr. Davison's article that  they were. In al l  the slides the bacill i  had 
stained blue, which masked the pale pink diphtheroids. This i s  the 
meaning of the term "masked".  

[ I n  t h i s  question of fading of stained specimens, w e  think a possible explana
tion is the effect of excess of light. I n  East Africa the intensity of natural radiation 
of ultraviolet light is 1 2  times that in Switzerland . To put it  another way, places 
in East Africa in one month may have the ultraviolet radiation of a whole year in 
Switzerland.  In a laboratory with plenty of windows. specimens placed even for 
l hour or 2 hours not too far away from a window. and perchance not covered. 

might well get into trouble even before staining ? Editor.] 

Anonymous or Unclassified Mycobacteria 

3. From H .  C. DE SOU ZA-ARA UJO, M.D . ,  DR. P. H . ,  of Instituto 
Oswaldo Cruz, Laboratory of Leprology, Rio de Janeiro, on the 
subject of Mycobacteria :  



LETTERS TO THE EDITOR 58 

Ten years ago the N EWS LETTER of the Society of American 
Bacterio logists (Vol .  X V I ,  N . I ,  Jan. 1 950, p .  6) publ ished t hat Dr. 
Frederick Eberson, M . D . ,  Chief, Cl inical Pathology, Assistant Chief, 
Laboratory Service, Kennedy Veterans Administration Hospital , 
Memphis ,  Tennessee, U .S .A . ,  was "seeking cultures of chromogenic 
strains of Mycobacterium tuberculosis or  s imi lar unclassified acid
fast bacteria" for studies. 

By letter of 25th February 1 950 to Dr. Eberson I offered to 
furnish h im  "more than 30 trains of acid-fast bacteria isolated by 
myself from leprous patients, directly or with the 'help'  of various 
hematophagi ; from leprous patients with pulmonary tuberculosis ,  
under Streptomycin treatment ; from rats and mice i noculated with 
Stefansky baci l lus (Strain of the I nst itut Pasteur  of Paris) ; from ticks 
( Amblyomma rotunda tum) captured in  cold-blooded animals (Bufo 
marinus, Bufo crucifer and Constrictor constrictor), in various 
occasions ; and from effluent sewage of OMS tank of two leprosaria,  
one in this city and another i n  S:Io Paulo.  I f  you want a set of 
these cu l tures and promise me to help in  the ir  classification , r wil l  
be glad to send you a sample of each one, by air-mail ,  as soon as 
you answer this letter", etc. 

Dr. Eberson answered me by air-mai l letter of March 6, 1 950, 
tel l i ng : "Dear Dr. Araujo : Your response in reply to my note in the 
S .A .B .  News Letter is most gracious. I appreciate your generous 
offer and shall be pleased to have a set of the cultures for inclusion 
in  a study of chromogenic 'variants' of Mycobacterium tuberculosis. 

I f  it is not too much trouble, can you let me have certain data 
pertaining to the h istory of t hese cultures, particularly, the human 
strains . . .  etc" . He added : "P .S .  It has occurred to me to ask i f  
you have available any serums from patients or  animals, snakes, etc. 
corresponding to the cultures of chromogenic organisms or other 
T. B.  stra ins .  I propose to do serologic studies as an aid in attempting 
to classify these cultures", etc. 

On 3 1  st  March 1 950 I sent to Dr. Eberson,  by air-mail  registered , 
5 1  tubes with cultures and 1 3  tubes with sera of patients, accom
panied with a ful l  explanatory list, which will be transcribed in the 
following page. In the same day I sent him also one confirmatory 
letter. On 28th Apri l  I wrote again to Dr. Eberson confirming the 
above remittance and sending him, in  separate, another sub - strain 
"Chaves" recovered from experimental lesion produced in rhesus 
monkey and the serum of patient Emil ia,  corresponding to strain 
n . 1 4  of the l ist .  

Only i n  M ay 8, 1 950 Dr. Frederick Eberson wrote me : " In  
confirmation of  your letter dated Apr i l  28th, referring to  the  ship
ment of cultures, I received on Saturday May 6th, 5 1  tubes of 
cultures and 1 3  specimens of serum. The package arrived in excellent 
condition. Upon removing the wrappers and sorting the cultures, .I 
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found 1 3  wh ich have no visi ble s u rface growth and 6 wh ich were 
grossly con taminated wi th  a black or greyish wh i te mold .  Trans
plants are bei ng  made on  al l  the  stra i n s  and I anticipate very interest

ing /indings. Than k yo u aga i n  fo r yo ur  very generous con t ribu t ions  
and  you r  co urtesy", e tc .  Dr .  Eberson says that he had rece ived the 
cu l tu re and  the  serum sen t  to h im on  28th Apri l .  

I do not  u nderstand why was spent 38 days to  be open my 
package. The t u bes bei ng flat so long t ime ( 38  days) expla i ns  the 
wett i ng  of the  cotton-cover wi th  condensed water of  the  med i u m  
and germ i n at ion  of t h e  spores of A spergillus niger exis t ing i n  the 
same.  My cu l tu res of mycobacteria preserved i n  stand ing pos i t ion  in  
general las t  2 to 3 years wi thout  mold contaminat ion .  

I n  h i s  letter o f  November 30th ,  .1 950, Dr. Eberson i n formed me : 
" . . .  I t  may i n terest you to know t hat  t he  cu l t u re N . 24 ,  Mycobacf .  

/utzi, appears to be a N ocardia stra i n  wi th  i n h i bi tory propert ies fo r 
t ubercle baci l l i" ,  etc. 

On 1 9th  December 1 950 1 sen t  to Dr. Eberson  1 7  t u bes of 
cu l tu res, of wh ich n i n e  new stra ins  or  s ub-stra i n s  and the other  to 
replace t hose a rrived contam inated .  The new stra i n s  or sub-stra i n s  
were i ncl uded i n  the general  l i st below.  

List of  Cultures of  Mycobacteria furn i shed i n  1 950 to Dr.  Frederick 
Eberson ,  Chief Patho logist  of the Ken nedy Veterans  Admin i st rat ion  
H ospita l ,  Memph i s  1 5 , Ten nessee, U . S . A .  

No. o/ Tubes ; Origin o/ the Cultures; Other data. 

I -Stra in  "Jose", 1 94 1 .  Isolated in October and November from closed sk in  
leprous lesions of a 7-year boy. Case L2 ,  son  of leprous parents, from Piauhy. 

2-Strain "Alcebiades", 1 942 . r solated from Amblyomma cajennense experi
menta l ly  infected in skin lesion of A . P . ,  aet . 32, L3-N I  case, Parana.  

3-Strain " Ramtun", 1 942. I so lated from Boophilus microplus experimenta l ly 
infected in sk in  lesion of J . R . ,  aet .45, L3-N I  case, from Parana.  

4-Strain " R udan", 1 942. Isolated from Boophilus microplus experi men tal ly 
infected i n  sk in  les ion of P.R. ,  aet .26, L3-N I leprosy case, from Parana.  

5-Strain  "J . Carlos", 1 943.  Isolated from Triatoma in/estans experimen tal ly 
infected in  skin lesion of J .e. ,  aet .23,  L3 leprosy case, from S .  Paulo. 

6-Stra in  "Chaves",  1 949. I solated from sk in  lesion of r ight th igh of J .e. , 
aet. 30, L2-N I leprosy case, aviator, 7th biopsy. 

7-Sub-strain "Chaves", 1 950. Recovered from experimental lesion in mouse. 
8-Sub-strain "Chaves", 1 950. Recovered experimental lesion i n  the same part 
9-Sub-strai n  "Chaves",  1 950. Recovered from experimental lesion produced in 

his  wife M aria D.,  aet . 1 8, she being a tuberculoid incipien t  case . 
J O-Stra in  " Hecke", 1 949. Isolated from leprous sk in  lesion of Agronomist 

Hecke, aet.26.  Case L2-N I ,  biopsy of right buttock . From Parana State . 
I I -Sub-strain " Hecke", 1 949 . 3rd recovery from experimental lesion in mouse. 
1 2-Sub-strain  " Hecke", 1 949. Recovered from experimental lesion in  Chaves . 
1 3-Sub-strain " Hecke", 1 949. Recovered from infect ion of guinea-pig : 6 days. 
1 4  tra in  "Emi l ia", 1 950. I solated from leprous skin lesion of E . P . ,  aet . 5 3 .  
1 5-Strain "A.  A lho",  chromog. ,  1 948.  I so lated from sputum of th is  leper with 

pulmonary TB,  under treatment with Streptomycin .  Gave another stra in .  
1 6-Strain  "JP Souza", chromog. ,  1 948.  I solated from sputum of th is  leper wi th  

pulmonary TB,  under treatment wi th  Streptomyci n .  Gave another " R "  
strain .  

1 7-Strain "Santos", chromog. , 1 948.  Isolated from sputum of th is  leper wi th  
pulmonary TB,  under t reatment with Streptomycin .  Gave another " R "  
stra in .  

1 8-Strain  "Stefansky 1 " ,  1 948.  I solated from experimental infect ion of ra t .  
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1 9-5train "Stref. 1 1 " , 1 948. I so lated from whi te rat .  Pasteur I nst .  stra in .  
20-Sub-strai.n "Stef. I I " ,  1 949. Recovered from black mouse infected with  same. 
2 1 -Strain "Stef. 1 1 1 " , 1 949. I solated from black mouse infected with leproma.  
22-Sub-stra in  "Stef. H I ", 1 949. Recovered from black mouse infected wi th  same. 
23-Stra in  "Stef. I V", 1 949 . I solated from black mouse infected with leproma. 
24-Strain Mycobacterillm Illtzi, 1 947 . Isolated from Amblyomma rotundatlllll 

parasit ing of Blllo marinlls, from Rio City. New species. 
25-Strain Mycob. sp . 1 949. I solated from same tick above of same toad . 
26-Strain Mycob. sp . 1 949 . I so lated from same tick from same toad.  Nat .  

museulli .  
27-Stra in  Mycob. sp . . 1 950. I solated from same tick from same toad. State R io.  
28-Strai n  Mycob. sp . 1 950. I solated from same t ick from same toad . State R io .  
29-Strain Mycob. sp. 1 949 . I so lated from same t i c k  from Blllo crucifer of R io .  
30-Stra in Mycob. Sp. 1 949. I.solated from same t ick  capt ured in  Constrictor 

constrictor of the garden of the Nat .  M useum, of R io de Janeiro .  
3 1 -Strain  HGeraldo V ." ,  1 948. I solated from p u s  of cerv ical Iymphnode of t h i s  

leper w i t h  gangl ioar TB .  Died 2 days later. 
32-Strain "A. Alho I I " ,  1 948.  I solated from sputum of t h is leper with pul monary 

TB,  separated from strain 1 5 , chomogenic.  
3 3-Strain "J P Souaz I I " , 1 948.  I.so lated from sputum of t h is leper with pu lmo

nary T B, separated from stra in  1 6, chromogenic.  
34-Strain  H M .  Rodrigues", 1 948 . I solated from sputum of th is  leper with 

pu lmonary TB, l ike  the other,  under treatment with Strepromyc in .  
35-Strain "A.  Simoes", 1 948.  I solated from sputum of th i s  leper with pu lmonary 

TB,  u nder treatment with Streptomycin .  
3 6-Strain "Raymundo T ." ,  1 948.  I solated from sputum of th is  leper wi th  pu lmo

nary TB, under treatment with Streptomycin .  
3 7-Stra in  "Dinorah" , 1 948.  I solated from sputum of this  leper woman suffering 

with pu lmonary TB, under treatment with Streptomycin .  
38-Strain "G . S i lva", 1 948. I solated from sputum of this  leper with pulmonary 

TB,  under treatment with Streptomycin .  
39-Strain "A.  Lopes", 1 948 . I solated from sputum of th is  leper with pu lmonary 

TB, under treatment with  Streptomycin .  
40-Strain "Waldivia C." ,  1 948 . I solated from sputum of th is  woman leper 

suffering from pulmonary TB, under treatment with Streptomycin. 
4 1 -Strain " M inervina F.", 1 948.  I solated from sputum of th is woman leper 

suffering from pulmonary TB, under treatment with Streptomycin .  
42-Strain "Geraldo R." ,  1 948. I solated from suptum of this  leper with pulmon

ary TB,  under treatment with Streptomycin .  
43-Strain "Alcides G ." ,  1 948.  Isolated from sputum of th is  leper wi th  pulmon

ary TB,  under treatment wi th  Streptomycin .  
44-Strain "Clovis S ." ,  1 948.  I solated from sputum of th is leper with pulmon

ary TB,  u nder t reatment with  Strepromycin .  Gave another chromog. stra in .  
45-Strain " Adauto P ." ,  1 948.  I solated from sputum of th i s  pu lmonary tu bercle 

pat ient .  N o  leprosy. T B  alone. 
46-Strain "FF. Goulart", 1 948.  Isolated from sputum of. th is  leper with pulmon

ary TB,  under treatment with Streptomycin .  
47-Strain "e. Amorim", 1 948 .  I solated from sputum of th is  leper with u lmon

ary TB, under treatment with Streptomycin .  
48-Strain Mycob. sp . 1 948 . 1 948 . [ solated from effluent  water of sewage bio

logical O M S  tan k  from Leper H ospital Curupaity,  R io de Janeiro.  
49-Strain recovered from t u berculosis lesion of guinea-pig infected with the 

above 48 strain . 
50-Strain Mycob. sp. 1 946. [ solated from effluent water of sewage biological 

O M S  tank of Padre Bento Leper Hospital of Sao Paulo.  1 st stra in .  
5 1 -Stra in  Mycob. sp. 1 946. I so lated from the same effluent water above. 2nd 

stra in .  
N B . At the occasion the  Author  obtained 4 other pure strains from sewage water 

of O M S  purifying tank ,  all with the characteristic of T B  baci l lus .  
Second remittance : 

52-Strain Mycob. sp. 1 950. I solated from A mblyomma rotundatum parasite 0 f 
snake Drimachon bi/ossatus. No.  I .  

53-Strain  Mycob. sp . . 1 950. Isolated from same tick above from same snake. 
54-Strai n  Mycob. sp. 1 950. As above. No. 3 .  

These three strains are similar to Mycobaterium Illizi. 
55-Stta in  "Chaves I I ", new stra in ,  .1 950. Isolated from residual skin lesion of 

the left k nee of that patient .  1 4th  b iopsy. I dentical to "Chaves J. "  
56-Sub-stra in  " Hecke", 1 950. R ecovered from experi mental lesion produced i n  

t h e  leprolls patient  Chaves . 
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57-Su b-strain "Heeke", 1 950. Recovered from experimental lesion produced in  
the leprous patient N . l 4  of Recife, Pernambuco. 

58-Sub-strain "Emilea",  1 950. Recovered from white rat experimental lesion . 
59-Sub-strain "Emilia", 1 950. Recovered from experimental lesion produced in 

the face of rhesus N .2.  (Maccaca mulatta.) 
6O-Sub-strain "Emilia", 1 950. R ecovered fro m  experimental lesion produced in 

leprous patient N . 2 1 ,  of  Recife,  Pernambuco. 

I .  Technique of the Cultures. The above cultures were obtained 
from skin lesions, subcutaneous lymph, lymph nodes or sputa of 
leprosy patients, and from triturates of ticks and triatomas, and 
biopsies of experill)ental lesions produced in men, murines, and 
monkeys. After tri turation and suspension in  sal ine sol ution, the 
materials were treated by 1 0 %  solution of NaOH ( Petroff method) 
or 5% solution of H2S04 ( Loewenstein Method), kept in the 
incubator at 37 ,C during 30 min utes, then washed by 2 or 3 centri
fugations and the sediments sown in series of 9 tubes of Loewenstei n 
medium and I tube of 5 %  glycerin broth as control . I ncubation at 
37Co for 30 days, because we know that pathogenic mycobacteria 
germinate from 1 4  to 29 days. Those growing in a few days are, in  
general, symbiotic bacteria. Al l  1 5  advanced leprous cases, suffering 
from pulmonary tuberculosis,  confirmed by X-ray, No. 32 to 47 
(excepted No. 45 who had no leprosy), after having taken the 
maximum dosage of Streptomycin then used gave, from their sputa, 
pure cultures of Mycobacterium tuberculosis, and died w ithin a few 
days or months later. 

2. Staining Properties. AU the above 60 cultures were perma
nently acid-alcohol fast, staining by classic Ziehl-Neelson method, 
and granulated, coccothrix form stained by Fontes method. Dr. 
L. M. de Andrade, using auramine, proved that 49 out of the first 
5 1  samples sent to Dr. Eberson,  were fluoroscent, being 2-plus 34, 
I -plus 1 5  and 2 negative (Technic of Emil Bogen : American Rev. of 
Tuberculosis, 44 (3), Sept. 1 94 1 ,  p.  367). Such results were confirmed, 
in other transplants of the same cultures, by Prof. Joao Christovao 
Cardoso, now President, Conselho Nacional de Pesquisas. 

3.  Dubos Test for Virulence . Testing the 5 1  cu l tures first sent to 
Dr. Eberson ,  Dr. L.  M. de Andrade, then chief of the Laboratory of 
Mycobacteria of the Instituto Oswaldo Cruz, proved that 25 gave 
2-plus, 7 I -plus, 1 8  negative and 1 un sufficient material .  (Technic of 
Dubos and Middlebrook : Amer. Rev. of Tuberculosis,  58,  Dec. 
1 948, p. 698). Professor Pierre Hauduroy, Director, International 
Centre of Cultures, Lausanne, Suisse, confirmed such results in  a 
few strains sent to him. Some leprosy-stra ins  bei ng too pigmented, 
gave doubtful results (Dr. Andrade). All the 1 5  strains, from sputa 
of leprosy patients with TB gave 2-plus  fluoroscence and 2-plus 
Dubos test. 

. 4. Phage Typing. From the above l ist I selected 20 strains and 
sub-strains and sent on 20th December, 1 950, to Professor Giuseppe 
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Penso, Director, I stituto Superiore di Sanita , of Rome for study, 
as he asked for when he was in Rio in  August 1 950. Such cultures 
were passed to the hands of Dr. Vittorio Ortal i ,  who, on 26th 
December 1 950 wrote to me : "The 20 strains 0f Mycobacteria to be 
typed with the available phages were received" .  By letter of May 29, 
1 9 5 1  said Dr. Ortali : "Now we are working with strains of Myco
bacteria isolated from leprosy. I have received some new phages 
from Canada, and [ hope to find some one active" .  Later on (Sept . 
24, 1 95 1 )  Dr. Ortal i informed me : " I  tried yours strains with all my 
phages, and I d id  not get any reaction . A techn ician who works with 
me now tries to find new phages active on some strains of Myco
bacteria ,  among which there are also your strains .  ]f you can send 
me other strains ] wi l l  be very gratefu l .  If some phage exist,  i t  would 
be easier to fi nd i n  leprosy material . ' . . "  

A s  i t  i s  very, very difficult t o  get a n  acid-fast culture from leprotic 
sk in ,  and I got twice identical and pathogenic cultures from patients 
"Chaves" and " Emil ia",  then 1 consulted to Dr. Eberson if I could 
classify the same as Mycobacterium /eprae hominis. Dr. Eberson 
answered me by letter of January 23, 1 95 1 ,  as fol lows : " . . .  In  regard 
to your 'Chaves' and 'Emilia' strains ,  do you not agree that identity 
of these warrants the name of Mycobacterium leprae hominis similar 
to others belonging to the I n ternational Collection ? However, the 
naming of such cultures need not carry the implication that they are 
in fact etiologic agents in the disease mentioned. I have not had the 
opportunity to work with the new cultures 52, 53, 54, aside from 
making necessary transplants. Presumably these strains  wil l  conform 
to varieties known to exist in cold-blooded species of animals. The 
research problem is ,  as you see, one of such magnitude that I wish 
it were possible to devote more attention to the study . . . .  [n con
nection with the study of certain chromogens,  another important 
phase of biological interest has been occupying my attention,  that 
of the antibiotic properties. I hope to have some of this ready for 
pu blication in the near future", etc. 

In answer to my letter of February 28, 1 952, Dr. Eberson wrote 
to me on 6th of March 1 952 : " . . .  Unfortunately my studies with 
aU our acid-fast chromogenic Mycobacteria, including your strains 
from leprous lesions, have been interrupted during the past few 
months .  I n  the near future our  bacteriological research laboratories 
will be ful ly  staffed and I hope to continue the studies on an intensive 
sacle. As  I wrote you some time ago, perhaps, i t  has seemed to me 
important to classify the entire grou p  of chomogenic acid-fast 
mycobacteria. This i s  a gigantic undertaking, aside the many prob
lems introduced by antibiotic therapy, variation and mutation of 
strains, and so on", etc. This was the last letter I received from Dr. 
Frederick Eberson. 

Tn 1 959 the Veterans Administration and the National Tubercu-
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los i s  Associat ion sen t  ou t  a q uest ionna i re and req uested co-operat ion 
of the special i sts to resume and in tens ify the research u pon wh ich i s  
now cal led " unclassified"  mycobacteria .  J offered im med iately to 
col laborate with both i nst i tut ions, i nforming t hem about my prev ious 
co-operation  with VA .  By letter of March 29, 1 960 Dr. Ernest H .  
R unyon ,  Ph . D. ,  M icrob io logy Research Ch ief, Veterans Admjn is
trat ion H ospital ,  Salt Lake City, U tah ,  U . S . A . ,  i n formed me : 
"About  1 0  years ago r recei ved from Dr .  Eberson t ransfers of some 
cu l tures wh ich were from South A merica-presu mably the ones you 
sent to h im .  We have been concerned with stra ins  of mycobacteria 
which are known to be closely associated with h u man d i seases. 
Since i nformat ion concern ing  the re lat ionsh i p  of the South American 
stra ins  to d i sease was lack i ng  we did not reta i n  these cu l tures . . . .  " 
By letter of J une 23,  1 960 i n formes Dr.  R unyon : " Dr. Floyd Fe ld
mann has kindly sen t  me the transcri pt ion of you r  correspondence 
with Dr. E berson concerning mycobacterial cu l tu res. You are to be 
congratulated on  having  iso lated so many in terest ing organisms",  
etc .  [n  th i s  l etter he asked me for t ransplants of five of my myco
bacter ia  cu l tures. 1 sent him ten , to start new co-operat ion and 
promised h im ,  for Septem ber, new stra ins  from cold-b looded 
an imals .  

The anonymous mycobacteria were the theme of the XVth COIl;, 
ference of the I n ternational U n ion aga inst Tuberculos is ,  held i n  
r stanbu l ,  September, 1 959, a n d  w i l l  be also of t h e  X V l th Conference 
to be held in Toronto, in 1 96 1 .  

The subject i s  o f  great i m portance and merits i nternat ional  co
operation for i t s  study. 

l nstituto Oswaldo Cruz, Rio de Janeiro, 
Septem ber. 8 , 1 960 H .  C. DE SOUZA-ARAUJO 
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PhenYlbutazone in the Treatment of Some Reactive and Painful 
Complications of Leprosy. R. H .  THANGARAJ and S. THAN
GARAJ. J. of the I ndian Med. Assoc . ,  35, 9 ;  Nov. 1 ,  1 960, pp. 
395-397. 

The authors, working at Purul ia,  tried in 52 patients of whom 
46 were lepromatous, the drug Butazolidin (phenylbutazone GEIGY) 
for the following occurring in leprosy patients : acute and chronic 
arthritis, erythema nodosum leprosum, neuritis, thrombophlebitis, 
and burning sensation .  The dosage was 800 mgm. by mo.uth daily 
for 3 days i n  4 divided doses, then 400 mgm. per day for a further 
1 or 2 days, with as alternative method 600 mgm. per day by injection 
for 3 days and then 300 mgm. per day for another 1 or 2 days. In 
chronic cases a maintenance dose of 200 mgm. per day by mouth 
can be given .  Only 7 cases failed to show improvement, and 3 1  cases 
had "excel lent" improvement, 9 "good". and 5 "fair". I n  erythema 
nodosum j case had a "fair" result  and 3 "poor". Mi ld side re
actions were seen in 4 cases, which disappeared when the drug was 
stopped. The side reactions were salt retention oedema (2 cases), 
mi ld jaundice ( l case), and giddiness (l case) .  

A ction of Two Ethyl Thiol Esters Against Experimental Tuberculosis 
in the Guinea Pig. G .  E .  DAVIES and G .  W. DRIVER.  Brit. J .  of 
Pharmacology and Chemotherapy, M ar. 1 960, 15, 1 :  p. 1 22 .  

The compounds tested were ethyl dithiolterephthalate and ethyl 
dithiolisophthalate (Etisul ,  or ditophaJ) .  Both showed a therapeutic 
effect against a subcutaneous infection even when that was well 
established as an i nfection, but both were less effective than strepto
mycin.  The two thiol esters and streptomycin had no effect on the 
development of the tuberculin reaction, or on the t ime of appearance 
and subsequent course of inoculation abscesses, or on enlargement 
of axil lary lymph glands. The results from I NH contrast with this,  
as with INH a smal l abscess appeared i n  only 1 guinea pig and 
axil lary lymph nodes did not enlarge. Ditophal had a defini te effect 
against an intracerebral infection of M. tuberculosis i n  guinea pigs, 
when given twice daily orally  at 1 00 mg/kg. and 200 mg/kg. ,  the 
effect being comparable with that of streptomycin subcutaneous ly 
at 40 mg/kg. I n  contrast, ethyl dithiolterephalate had no effect 
against the intracerebral  infection.  The positive Ditophal effect was, 
however, inferior to that from I NH given twice daily at 5 mg/kg. , 
and Ditophal was without therapeutic effect with intracerebral twice 
weekly doses at 1 00 mg/kg. ,  or when given once daily s ubcutaneously 
at 1 00 and 200 mg/kg. The str ik ing anti-tuberculosis effect obtained 
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with ditophal in mice was not achieved in guinea pigs, probably 

because the maximum dose tolerated in the latter was limited by the 

ulceration which occurred at the site of injection with doses greater 

than 50 mg/kg. The results however do indicate that the two thiol 

esters possess definite activity against tuberculosis in the guinea pig. 
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Notes on Leprosy, by DHARMENDRA. Dr. Dharmendra of the Central 
Leprosy Research I nstitute, Chingleput, South India, will inform 
us later from whom it can be obtained at Rs. 8/- per copy 
(sh. 1 2/- stg.). Those who wish to reserve copies might write to 
Dr. Dharmendra direct. Pages 200, figures and plates 283, many 
in colour. 

Dr. Dharmendra explains that these Notes on Leprosy are based 
on lecture material used for the classes at the Calcutta School of 
Tropical Medicine, and that a book on leprosy was also contem
plated, but because of delays he decided to issue the Notes instead . 

The Notes are written in English and are intensely�practical and 
wil l  be of great value to al l those who wish to learn about leprosy 
without becoming confused by discussions and controversies on the 
intermediary types of leprosy (e.g. borderline) and on the classifica
tion of the clin ical types of leprosy. The description given by Dhar
mendra will readily be understood. Lepromatous, Tuberculoid, and 
Maculoanaesthetic are thought to include the vast majority of cases 
met with in I ndia, with 3 other secondary forms, Borderl ine, 
I ndeterminate, and Polyneuritic. There i s  a very helpful chapter 
(p. 57) on Differential Diagnosis. Treatment of leprosy is dealt with 
perhaps too much bias to the past .  Treatment with Hydnocarpus 
Oil i s  fully described, in which the description of intradermal injec
t ions still has practical value, the rest being of academic value. The 
sulphones are dealt with fully. For the rest, one gets the impression 
that leprosy treatment in  India stops with the sulphones : there is 
small mention of the many exciting drugs which have been tried out 
in  the rest of the world, e .g.  the thioureas and thiol compounds. 

Physiotherapy and reconstructive and plastic surgery are des
cribed (p. 1 26) and there is  a useful discussion of p revention of 
leprosy (p. 1 30) and of leprosy surveys (p. 1 34) and of the mass cam
paign (p. 1 44). We owe a great debt to India for the demonstration 
of what preventive and curative physiotherapy and reconstructive 
surgery can do for leprosy patients. It remains true that anyone 
wishing to learn these valuable techniques should go to India in 
person and study them. 

Dr. D harmendra's Notes on Leprosy will be welcomed everywhere 
and be of greatest value to anyone who makes careful study of them. 
They will be a great help in teaching in  those countries which are 
hoping to build their own indigenous leprosy services. 
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REVI EWS 

Uchyeniye Zapiski; Instituta po Izuchyeniyu Lepri (Study Reports : 
Institute for Study of Leprosy), Astrakhan, 1 959, No .  I .  

These study notes of 47 pages in  the first i ssue are of great interest 
as will appear from the fol lowing list of subjects and of the authors : 

Leprosy and Children, pp .  3-9, E. I. CHEKAUNA.  

Clinical Change� i n  the Eyes in Leprosy, pp.  1 0- 1 4, K.  I .  
NAZAROV. 

Humidity of the Skin in  Leprosy, pp. 1 5- 1 7, A. M .  LETICHEV

SKAYA. 

Data on Histopathological Investigations in the Early Diagnosis 
of Leprosy, pp. 1 8-20, N. A. IVANovA. 

Methods of Experimental Therapy in Model Rat Leprosy, 
pp. 2 1 -24, N. M. BALUYEV and E.  A. MAGIDsoN .  

Treatment of  Exacerbation of  Lepromatous Leprosy by Blood 
Transfusion, pp.  25-27,  V. N. STRUCHKOVA and V. A. 
MLASHYENKOVA. 

The Application of Novocain l onophoresis i n  Leprotic Neuritis, 
pp.  28-29, A. D.  TIMoFEEvA and V. M. KOZELSKIJ .  

Wassermann Reaction and Precipitation Reactions in  Leprosy 
Patients, pp. 30-34, K. A. KOLEsoN and L. S.  REZNI KOVA . 

The History of Leprosy in  Latvia, pp. 35-39, I .  D.  SISOEV. 

Leprosy in  Kamchatka, pp.  40-44, V. M.  KOZEUSKI I .  

Researches in Leprosy of V. K. Stefansk i i ,  pp .  45-47,  v .  N .  
POGORELOV. 
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