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ill/eele" Areas _ 

Throughout the world, leprologists are turning to 

, Sulphetrone' as the most efficient known remedy 

for the treatment of leprosy. Reports stress that it 

produces clinical and bacteriological improvements 

with comparative absence of toxic effects. Its 

principal indication is lepromatous leprosy, but it 

may be used in any form of the disease. Ample 

supplies are available. 

I' M 
II 

Tetr.sodium 4: 4'-bis-(y-phenylpropylamino)-diphenylsulphonc-a: y: a': y'-tctrasulphonate 

BUR R 0 UGH S W ELL COM E & CO. /1'1,.. 1\"'1.'.,,,,,,., """"HI"/i .. ,, 1.1<1,' LON DON 
ASSOCIATED HOUSES: NEW YORK MONTREAL SYDNEY CAPE TOWN UOJ\'1BAY SHANGHAI DUENOS AIHES CAIRO 



EDITORIAL 67 

EI)lTORIAL 

THE SULPHONES AT THE CROSS ROAOS. 

It is now accepted that the sulphone group of drugs collst i tute 
the therapy of choice in lepromatous leprosy . Besides this there 

is growing evidence that these drugs are of defmite value in the 
treatment of  the early indeterminate active macule, and in active 
tuberculoid leprosy . That is ,  we may assume tentatively t hat all 

forms of  active leprosy are beneficially influenced by the sulphone 
drugs . It remains to be s'een what influence this may have on our 
concept of the action of the sulphones . 

Two claims are now being made which are of cardinal 
importance in leprosy therapy .  One is that diaminodiphenyl­
sulphone-the original  basis on which the proprietary sulphones are 

built-can produce results on a dosage of half a gramme a week . 
The other is that the proprietary sulphones, promin,  diasone, 
su lphetrone , etc . ,  are broken up in the t issues with the release of 
the basic c1iaminodiphenylsulphone .  

These two c laims requ ire the most careful  consideratioll, ami 
cal l for the most intense research . It would be difficult to over­

estimate their importance . If half a gramme a week of diamino­
d iphenylsu lphone-a non-proprietary and, relatively inexpensive 
compound-can produce therapeutic results comparable with much 
higher doses o f  the propr ietary drugs , then a notable advance 
would seem to have been made. The claims made with regard 
to the retent ioll o f  diaminod iphenylsulphone in the tissues are at 
present conflicting. Rapid elimination o f  the drug wi l l  presumably 
mean failure to exert , i ts spec ific action . On the other halld, 
retention o f d iam inod iphenylsulphone in the tissues, eve n  in 
relatively smal l  <J u<lntit ies , means all outbreak of tox ic symptoms. 
The long term action of sma l l  but cumulative doses of the drug 
has still to be ascertained. Diaminodiphenylslllphone is the 
cheapest of al l the s lliphones; i t  is also by far the most toxic. 

The other c laim is that the proprietary su lphones , by allY 
method of administration ,  act by the release of basic d iamino­
diphenylsulphone. Is this true ? I f  so, have the various modifica­
tions of the original drug no special benefit apart from acting 
as d iluents , or possibly detoxicants, of the effective basic sub­
stance? The future of leprosy therapy and , to some extent, of 
leprosy control ,  depends on the answer to these questions. 
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It is evident that the blood or tisslle concentration of suI phone 
is no certain indication of its therapeutic etIiciency. Some cases 
improve with amazing rapidity; others take years. The bioc.hemical 
answers are not necessarily the therapeutic answers. The t ime is 
indeed ripe for a qualified scientific study of  the suI phone drugs. 

'fREATNIENT 'vV ITH Dli\SON E - T\VEL V E 

MONTHS' EXPERIENCE WITH 22 PJ\TIENTS­

i\N INTERIM REPOHT 

A. B. MACDONALD. 

The following is an account of the treatment with diasone of 22 
patients for twelvc months beginning Septembcr, 1947. 

The cases' chosen were all lepromatous, and among the worst 
on the roll. Preference was given to those who were longest in 
the colony, a number of them being with us IS to 20 years. These 
had been receiving " standard" treatment all the t ime, and had 
long been considered incurable. A wel l-known leprologist who 
visited us, and saw them, questioned if we could make anything of 
such patients. However, perhaps for sentimental reasons, these 
" old fricnds " got the first chance, and on the whole it has been 
justified. 1t is obvious of course that more spectacular result:; 
would have been obtained had the trial been made with early 
lepromatous cases. But again wc find that early lepromatolls cases 
do respond frequclI!ly to treatment  with hydnocarpus oil and be­
come negative. It was therefore desired to test the claim that 
diasone was ef fective in old-standing cases where hydnocarpus oil 
had definitciy failed. 

Each patient was given olle tablet (0.3 ;grm) every second 
day, and then one every day , gradually increasing to four tablets 
daily seven days a week as a maximum where there was general 
improvement, no diminution in the percentage of haemoglobin, 
and no appearance of fresh nodules. If so, administration was 
stopped for two weeks, and then begun again. All have had Gr. 
30 Ferri et Amm. Cit . b. i.d. from the commencement of treatment. 

One man developed a severe conjunctivitis of the left eye, 
several had an outbreak of new nodules, which except in one case 

all subsided within two weeks. 
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In four patients the haemoglobin percentage diminished , and 
has not risen to date in spite of getting iron and liver therapy . 

Small inject ions o f  hydnocarpus oil  continued m ore or less for 

their psychological effect. As years of i njec t i ons had little effect 
befor!', it follows that allY illlprovenwnt IlOW (' o l l ld be credited to 
e1iasone. 

RI'SIII.TS OF 22 CASES--AcTIVE AND ADVANCED. 

Marked ly improved 

Moderately i mproved 
Sl ightly improVl't\ 
Slightly w()rse 

(j 
6 
9 

22 

In genera l , with one exception,  there was noticeable improve­
ment, in six cases this being marked . The patients themselves were 
vcry pleased indeed ; indeed they were pathetically hopeful ,  
although it  is surprising if many of them had not  abandoned hope 
for some years . In almost every case the u lcers cleared up, the 
genEral health improved , the nodules flattened and decreased in 

size, while the macules faded . Those with nodular eyes were too 
far gone to' show any striking improvement, but the laryngeal 
trouble which two of  them had cleared up and the voice returned . 
Bacteriologically the skin in two patients became negative,  the 
nose in one.  In  some the numbers of  bacil l i  became less , while in 
others there was degeneration , and they seemed less " acid-fast ." 
On the whole the results were encouraging, and certainly there were 
results, where before with hydnocarpus oi l  there were l i ttle or none . 
I have every hope that the improvement shown will continue with 
further administration of the drug. 

. 

The details are appended :-

CASE 1: REG. No. 1120: MODERATELY ADVANCED, ACTIVE. 

Sept. 1947: Entered Colony 1930, Male ,  aged 32. Was home 
for five years without permission . Generally diffused type with 
small nodules throughout skin . Has bright erythematous papules 
or macules occasionally which are sometimes positive on laboratory 
examination . These come and go after weeks, Skin became 
negative in I944 and has remained so since apart from three 
temporary outbreaks . Has been a resistant case otherwise .  

Lahoratory report: SKIN 0/40, NOSE 40/r, S.R. 2I, Hb. 
60'/�' 
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Sept. 1948: G eneral health has improved . Skin stil l  shows 
some depigmentation , faint but active, the nodules have flattened 
and there has been no appearance recently of any erythematolls 
papilies. H(� is strong and well. 

[.tilJord/ory rejJor/: SK TN 0/50, NOSE 0/50, S.R. 1H, Hb. 
90%-moderately improved. 

CAS E 2: REG. No. R40: ADVANCED ACTIVE. 

Sept. 1947: En.tered colony 1912 . Male, aged 14. Looked a 

reasonably promising case on arr ival but during the last ten years 
has gone down hill very considerably . Face and ears very nodular . 
Sk in covered with diffuse depigmentation throughout, main en 
griffe both hands . Legs show gross trophic changes with many 
small coalescing erythematous patches . Has ulcers on legs and 

sole of left foot, apparently a hopeless incurable case . 

Ltlboratory report: SKIN M/ I ,  NOSE M/I, S .R042 , Hb . 50%. 

Sept. 1948: Ulcers have all healed up. Nodules have partly 
subsided but face is last to change and looks still active and 
erythematous . Raised thickenings on legs have gone down. 
Eryth ema elsewhere than on face has faded.  

Laboratory report: SKIN M/I, NOSE 40/ 1 ,  S.R·57, Rb . 55% 

-slight improvement.  

CASE 3: REG. No. 901: ADVANCED ACTIVE. 

Sept. 1947: Admitted to colony 1928 . Male,  aged 25 . Was 
away for one year. Has gradually deteriorated .  Complete depig­
mentation of skin seems to have taken place . Has always been 
bacteriologically positive .  Ears nodular and there are a few 
nodules scattered on trunk . He has always been reasonably strong 
and able to work . 

Laboratory report: SKIN M/I, NOSE M/I, S . R .  39, Hb. 65% . 

Sept. 1948: Improved . Feels better . Had new lepromatous 
spreading macules on face and trunk which lasted for four weeks 
and then subsided . During this period treatment was suspended . 
Other nodules have all gone down . The skin generally is less 
active . He has more sensation in his legs . 

Laboratory report: SK I N ro/l, NOSE 60/1, S. R .  20, Hb . 98% 
-moderately improved. 

CASE 4: REG. No. 4402: MODERATELY ADVANCED-ACTIVE. 

Sept. 1947: Admitted 1 940 . Male, aged 1 2 .  Has shown im­
provement since admission hut still positive skin and nose. Has 
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sti l l  nodules on ears, Hattened nod ules on face alld some 011 legs, 
with general erythema of skin. Looks st i l l  an active case. 

ulborcltorJ report: SKIN 30/1, NOSE M/I, S.R 30, Hb. 60'10. 
Sept. 1948: Al l  nodules have subsided, the erythema has 

faded, the ears are a lmost normal. He is strong and wel l. 

Laboratory report: SKIN o/so, NOSE 30/1, S.R. 46, Hb. 80% 
-markedly improved. 

CASE 5: REG. No. 73: ADVANCED ACTIVE. 

Sept. 1947: Admitted 1927, Male, aged 20. This is the o ldest 

case in the colony, being here 20 years with some intervals at 
home. Now is very advanced, nodules a l l  over face, coalescing 
nodules on l imbs, legs show gross trophic changes w ith breaking 
down of skin and shal low ulceration. The skin is permanently 
depigmented. The left eye is nodular, and the sight in this eye 
is lost. The larynx is affected and he has aphonia. In spite of a l l  
this he  usually i s  able to  carry on h is  trade as  a carpenter. 

Laboratory report: SKIN M/I, NOSE M/I, SR. S3, Hb. 60%. 

Sept. 1948: Has shown improvement, the nodules have sub­

sided considerably and the u lcers al l  healed up. The skin is not 
nearly so erythematous as it was. The left eye remains unchanged. 

Laboratory report: SKIN M/I, NOSE M/l, S.R. 28, Hb. 7S'10 
-moderately ilnproved. 

CASE 6: REG. No. 828: ACTIVE ADVANCED. 

Sept. 1947: Admitted 1931 as boy of 14 years. Had diffuse 
depigmentation affecting entire skin. Ears nodular, and there are 
large nodules on leg,; and arms. Skin shows gross trophic changes 
in legs, with d iffuse thickenings and skin breaking in parts forming 
ulcers. The l eft eye is b lind with nodulation and keratitis. He 
suffers from aphonia. Is anaemic-R.B.C. 2,7So,000. W.B.C. 
8,200. 

Laborc/Jory reporl: SKIN M/l, NOSE M/ 1, SR. 42, Hb. So%. 

Sept. 1948: The nodules have somewhat subsided, the ulcers 
have healed, his voice has returned, the general health has im­
proved, the left eye is unchanged. 

Laboratory report: SKIN M/I, NOSE M/l, S.R. 70, Hb. so% 
- -sl ightly improved. 

1�.B.C. 2,790,000, W.B.C. 10,200. 
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CAS E 7: R El;. NC). 1371: ACTI v E AllV ANCEll. 

Sept. 1')47: AUlllitled 1931, Male. Was home for live years. 
(;ross depigmentation throughout with slight nodulation of cars. 
Hac! removal of metatarsal bonl' follo\ving ulceratioll. Still has 
ulcer on heel and olle on great toe. 

Laborator)'1'eport: SKIN VO/I, NOSE 10/1, SI\. 1:)5, !-lb. 1:).1% . 

Sept. 1948: Skin has improved. Nodules on cars arc reduceu 

in size. Had ulcer below great toe anc! hee l .  Part oj calcaneou:. 

bone removed .  Was in hospital for some weeks during which 
trea tment was stopped Has had on two occasions conj unctivitis . 
Ulcer is now heal ing up. He feels be.tter and certainly looks it. 
The skin is now negative but still erythematous. 

Laboratory report: SKIN 0/50, NOSE Mil, S. R. 20, Hb. 95'X, 
--slightly improved. 

CASE H: 1\E(j. No. 2519: ACTIVE ADVANCED. 

Sept. 1947: Admitted 1933 , aged 35. Was home 3 years. 
Has got grac!ually worse and suffers from anaemia .  Skin shows 
general diffuse depigmentation .  Abdomen is covered with very 
large thick coalescing nodules . There are also nodules on face, 
ears, back and legs . Feet show some ulceration, 

Laboratory report: SKIN M/l, NOSE M/l, SR. 55, Hb . 45%. 

R.B.C. 3,240,000, W. B .C. 5,600. 

Sept. 1948: Anaemia has become worse-now 30%. He 
reached three tablets o f  Diasone but this had to be reduced to one 
daily .  The nodules on abdomen are going down, the depigmenta­
tion of  skin is less . The ulcers on feet have healed . 

Laboratory report: SKIN M/l, NOSE M/l, SR. 39, Hb. 30% 

-slightly improved . 
R.J3.C. 1,690,000, W. B . C . 9,200. 

CASE 9: RE(j. No. 3347: ACTIVE ADVANCED. 

Sept. 1947: Aqmitted 1937, Male, aged 45. Complete depig­
mentation of sk in , with nodules on cars and scattered throughout  
body . Very active. Has had numerous leprotic reactions and 
looks an incurable case . Had an ulcer below left great toe .  

Labor(ltor)'1' eport: SKIN 80/1, NOSE iVI/ I, SR. 25, Hb. 60%. 

Sept. ]948: He feels better and more active, the nodules have 
diminished in size, the ulcer has healed . Has suffered from con­
junctivitis o f  left eye . Looks still an active lepromatous case . 
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L(I/;or(ltory report: SKIN M/I, NOSE Mil, SR . 35 , Hb . 70% 
-slightly improved . 

CASE 10: R EG. No. 3487: ACTIVE ADVANCED . 

Sept. 1947: Admitted 1937 , Male, aged 13. Skin depigmented 
throughout with gross trophic changes in legs with ulceration, has 
flattened nodules on face and on arms and legs . There are various 
patches of  depigmentation throughout skin . He is a debilitated 
subject, and anaemic . 

Laboratoryr eport: SKIN Mil, NOSE Mil, SR. 65 , Hb.  55%· 
R .B .C. 2 , 850, 000, W.B.C. 5 , 800.  

Sept. 1948: Some improvement has taken place, the nodules 
on the face have subsided to some extent .  The nodules on the legs 
seem to be stationary, and he complains of neuritis of his legs. The 
lI iceration on legs has finished . 

Laboratory report: SKIN MIT, NOSE Mil, SR. 62, Hb . 58% 
-sl ightly improved . 

R.B.C. 2 , 9TO, 000, W.R.e. 9,400. 

CASE II: Rn;. No. 19(iO: ACTIVE ADVANCED. 

Sept . 7947: Admitted 1932 , male, aged 25. Has steadily 
deteriorated . There are nodules and gross depigmentation through­
out body . The distal pha langes o f  all fingers h ave ulcerated off. 
He has had several operations for the extirpation o f  meta-tarsals . 
He is always developing a new ulcer. Apparently an incurable 
case, and is incapable of work-R .B.C. 3, 680, 000.  

Laboratory report: SKIN Mi l ,  NOSE Mil, SR . 40 , Hb . 55%. 

Sept. 1948.: There has been some improvement, and he  is now 
able to walk about and do some l ight work, the nodllles have 
become reduced in size and the skin looks less active . On the 
hands the ulcers have healed up, and the feet are improving. The 
anaemia is less . 

I.aboratory rep o rt: SKIN Mil, NOSE Mil, SI�. 22, Hb. ()5% 
slightly improved . 

CA S E  J 2: REG. No. 1150: ACTIVE ADVANCED. 

Sept. 1947: Admitted 1929 as small  boy, entire skin had 
changed following depigmentation . Was discharged 1 938 but re­
admitted 1942 with active nodular leprosy - very d isappointing 
case . There are nodules on face and scattered throughout body, 
and gross trophic changes 'in legs with widespread thickenings . He 
suffers from anacmia-R.B .C. 2 , 870 , 000, W.R.C. 4, 760. 
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ulboreltory report: SKI.N M/I, NOSE M/I, SR. , Hb . 55%. 

Sept. 1948: More nodu les appeared on arms but subcutaneous 

and o f  temporal:y duration. Those on the surface of the skin have 
subsided . H e  feels better he says, but is still an active lepromatous 
case. Has been getting latterly two tablets per day . 

Lelboreltory report: SIGN M/I, NOSE 60/1, Hb . 52%-sl ightly 
improved . 

1�.B.C. 3,170,000, w.n.c. 12,800. 

CA S E  1 3: REG. No. 860: ACTI VE ADVANC E .  

Sept. 1947: Admitted a s  small boy in 1932 . Generally depig­
men ted and has nodules on face and ears with gross trophic changes 
on the skin of legs . Several raised erythematous patches else­
where . Those on legs are breaking and ulcerating. Had ulcers 
on soles of feet , Two meta-tarsals removed at operation , main en 
griffe both hands . Seems an intractable stationary case . 

Ltlboreltory report: SKIN 80/1, NOSE M/I, SR. 36, Hb . 55%. 

Sept. 1948: Much improved . All ulcers healed . Had tem­
porary outbreak of fresh nodules which vanished in two to three 
weeks . Nodules on ears and elsewhere have, all unquestionably 
subsided.  He feels better, and it is a relief to see him go about 
without bandages which he had for years . 

Lahore/tory report: SKIN 40/1, NOSE M/I, SR .  29 ,  Hb . 70% 
-markedly improved . 

CAS E  liJ: REG. No. 6586: ACT I VE ADVANCED. 

Sept. 1947: Admitted 1932 . Has been at home at intervals 
for several years and indeed joined the Army . A general d iffused 
depigmented case with multiple large coalescing nodules on back , 
arms, legs and some on face .  Ears are grossly nodular and 
enlarged .  His feet are swollen, and there are some ulcers on both 
feet . Within the last year he has got much worse .  

Lelboreltory report: SKI N  M/I, NOSE M/I, SR . 41, Hb. 60% . 
R . B. C .  3,350,000, W. B.C. 3,700. 

Sept. 1948: Has had still another outbreak of new nodules like 
those of  a year ago o n  the surface of the skin which have remained . 
Diasone was stopped and then begull agaill at 011(' tablet per day .  
Feet are grossly enlarged . 

Lelhoreltory report: SKIN M/I, NOSE M/I, SR .  70, Hb. 4Slj:, 
-slightly worse. . 

I�.n.c. 3,250, 000, W.E.C. IO, 60n. 
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CASE 15: REt;. No. 8043: ACTI VE ADVANCED. 

Sept. 1947: Admitted 1937, female, aged 12. There are 
multiple patches and nodules all over body. Lately has gone down 
hill very much and looks active plus plus. I�ight eye nodular and 
vision impaired. RB.C. 3,880,000. 

Labordtory report: SKIN Mil, NOSE Mil, SR. 55, Hb . uo'X)· 

Sept. 1948: Somewhat improved. Nodules have become 
reduced in size, and patches show less erythema. The eye remains 
unchanged. 

Ldbordtory report: SKIN Mil, NOSE Mil, SR 40, Hb. 70% 

slightly improved. 

CASE t(): REt;. No. 4272: ACTIVE ADVANCED. 

Sept. 1947: Admitted 1937, male, aged 27. Has nodult;s on 
face, arms, legs and trunk. The ears are grossly enlarged and 
nodular. There are multiple erythematous patches throughout. 

The right ulnar nerve is considerably enlarged. The left foot has 
talipes varus due to nerve involvement. He is anaemic. Is an 
active case but still able to work. 

Ldborcltory report: SKIN Mil, NOSE Mil, SR uo, Hb. 55%, 
RB.C. 2,930,000, W .B.C. 4>400. 

Sept . 1948: He has much improved and indeed looks a 

different man. The nodules have all gone down and the erythema 
has faded. The foot is straighter and the anaemia improved. 

Laboratory report: SKIN Mil, NOSE Mil, SR 60, Rb. 65% 
-markedly improved. 

K H.C. 3,310,000, W .  B.C. 0,�uo. 

CASE 17: RHj. No. IHH6: ACTIVE ADVANCED. 

Sept. 1947: Entered colony 1931, male, aged 25. Was hume 
for three years. Returned very nodular, and has got steadily 
worse. Ulcers on feet with years of dressings and several opera­
tions. At present is very active case with multiple small nodu les 
throughout and large ones on face. Maill en griffe. Skill of legs 
much disfigured with trophic changes. Larynx is affected. 

Laboratory report: SKIN Mil, NOSE Mil, SR. 57, Hb. 55%. 

Sept. 1948: Not much change. Says he feels better but has 
still many active papules on trunk. The ulceration shows some 
improvement-the ulcers having dried up leaving small holes. The 
gross nodules have subsided somewhat. 

Laboratory report: SKIN Mil, NOSE Mil, SR. 65, Rb. 68%­
-slightly improved. 



76 LEPROSY REV lEW 

CASE 10: RE(j. No. 71(,: ADVANCED ACTIVE. 

Sept. 1947: Came here as boy Ol I4 ill 1<)30. He has diffuse 
depigmelltation throughout iJody, with gross 1I0duies on face, 
arms, legs, front of chest and abdomen . Has ulceration of hands 
and feet with gross trophic changes. He has got gradually worse 
and looks a hopeless and incurable case. R.B.C. 3,890,ooo. The 

left eye is 1I0dular. 

I�lbor(/Iory report: SKIN M / I,  NOSE M/I, SK 26, Ho. 60'10. 
Sept. 1948: lniprovement has taken place, the nodules have 

gone down, the general health improved, the ulcers on feet have 
improved, the eye is g iving less trouble, nodules on ears have 
flattened out .  

0lbor(/tory report: SKIN M/l, NOSE M/I, SR. 52 , Hb . 65% 
-slightly improved . 

CA S E  19: REG. No. 2067: ACTIVE ADVANCED. 

Sept. 1947: Admitted 1937, female aged 30 Has worst 
nodular skin in  entire colony . Very gross thick raised coalescing 
nodules all over body . Surprisingly face has got off lightly but 
ears are plus plus . There are diffused thickenings on legs . R.B.C. 
3,350,000. 

Labor(/tory report: SKIN M/I, NOSE M/I, SR. 49'5, Hb . 50%. 

Sept. 1948: She has considerably improved, but there is ample 
room for more . The nodules have been reduced throughout .  She  
feels better and is able to work . She is less anaemic. 

Labor(/tory report: SKIN M/I, NOSE M/I, SR. 40, Hb.  80'% 
-markedly improved. 

CASE 20: RE(j. No. 4H72: ADVANCED ACTIVE. 

Sept. 1947: Entered colony 1941, male aged 25. Has got 
worse . At present has multiple nodules all over face ,  limbs and 
body. There are diffuse thickenings on legs . The ears are grossly 
Ilodular. Some anaemia-R.B.C. 3,850,000. 

0lbor(ltory report: SKIN M/I, NOSE M/I, Sl�. 66, Ho. 60'1u' 
Sept. ]948: The nodules have gone down 50%, the legs remain 

unchanged, the ears are flattened. He feels stronger.  The anaem'ia 
i:; less. 

Labor(/tory report: SKIN M/I, NOSE M/I, SR. 57,  Hb. 75% 
-markedly impro:ved . 
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CASE 21: REG. No. 796: ADVANC ED ACTIVE.  

Sept. 1947: Admitted r929 as a boy of 13 . Skin is completely 
depigmentcd, the legs show trophic changes and ulcerations. H as 
spent various periods extend ing to months, in hospitaL There is 
great disfigurement o f  nose-septum seems to have eroded away. 
Is continually getting attacks of leprotic fever.  

[elboreltory report: SKIN 60/r, NOSE M/r, SR. 42, Hb, 55(1<), 
R.B.C. 3 , 350 , 000, W.B.C. 9, 600 . 

Sept. 1948: There is some improvement. The nodules have 
gone down to some extent and the extensive ulceration has healed 
up , leaving one ulcer below great toe . The trophic changes remain , 
as does the anaesthesia of legs and hands . 

L(lhortitory report: SKIN M/r, NOSE 40/r, SR. 67 , Hb. 50% 
-slightly improved, 

R.B,C, 3.420 , 000 , W.Re. 5 , 600, 

CA S E  22: REG. No, 7853: MOD ERAT E LY ADVANCED ACT I V E .  

Sept, 1947: This is a recent admission, r946, man aged 45 . 
General diffused depigmentation with nodules on ears and a few 
throughout body and on face there are large coalescing nodules, 
RB,e. 3,700,000, 

Lahoralory report: SKIN lVI/I, NOSE M/r, SR, 45 , Hb , 60°;;), 

Sept, 1948: All nodules have subsided,  patches have faded, 
His general health is good, This is the most favourable case that 
was started and he has made the best response . 

l.ahoreltory report: SKIN 40/1, NOSE M/r, SR, 50,  Rh, 80�;) 
-markedly improved, 

We are greatly indebted to the American Mission to Lepers for 
supplying cJiasone free for these patients . 
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t\ P H A R M A CO L O G I CA L  ST U D Y O F  T l-l R E E  

� U L P I--r O N E � 

M I C H A E L .  S M I T H  

P A R T  I -A B S O I� PT r O N .  D I ST R I 13 U TI O N & E X C R ET l O N .  

INTR ODUCTION. 

In 1908 Fromm and Wi ttman synthes ised 4.4' d iaminod iphenyl­
sulphone.  Not until I 937 . when Fourneaux and Buttle .  working 

independel l t ly, shewed that th is compound possessed a h igh degree 
of act iv i ty aga inst a hxmolytic streptococcus. was any interest 
shewn in t h e  chemotherapeutic properties of the new sulphone . 

Since 1 94 I  numerous favourable reports have been pub l ished 
concerning the therapeutic act i v i ty of the propr ietary su lph ones .  
Many o f  these reports are of  a clinical nature . Ross , however ( r ) .  
confines his  report to blood and urine levels produced by the 
parenteral and oral adminis tration of three proprietary ( American ) 
s l I lphones . A c l in ical and laboratory study o f  sulphones . 

particularly sulphetrone.  was carried out during t h e  treatment o f  

nearly 300 pat ients . the  majority sufferi ng from severe lepromatous 
leprosy. at the British Empire Leprosy Relief Association Research 
Unit ,  Uzuakol i .  S . E .  Nigeria . This report wi l l  consider only the 
aspects of  absorption . distribution and excretion . Other pharma­
cological aspects inchiding the spec ific toxic phenomena wil l  be 
reported in subsequent papers . 

THE SULPHONE S STUDI ED.  

Sulphetrone . a complex derivative of diaminod:phenylsulphone . 
is the subject of reports by Brownlee et at ( 2 ) . The parent sub­
stance constitutes about one quarter of the molecule .  

Diasone,  the  formaldehyde sulphoxylate derivative of diamino­
diphenylsulphone is the subject of reports by Raiziss ( 3 ) . The 
parent substance constitutes about one half of the molecule . Owing 
to currency difficulties the supply of this drug was very limited.  

Diaminodiphenylsulphone is not a proprietary substance . 
Because of early reports of its toxicity in animals i t  has never been 
widely used as a therapeutic agent in man . With the doses re­
quired for the treatment of acute infections. severe haemolyt ic 
anaemia and methaemoglobinaemia are encountered . 

Pharmacologically the most desirable sui phone is one that is 
least toxic ,  is absorbed completely from the gut . and excreted 
slowly in the urine . Blood and tissue levels of a therapeutic order 
may then be maintained on smal l ,  widely spaced doses. thus 
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reduc ing the cost o f  therapy , ,wei making possible mass oral treat­

ment with the minimum of staff . 

T h e  attempt was made to compare the three su lpholles fWlll  

the po in ts of view mentioned above.  To this end the faeca l  and 

urinary excretions of the three sulphones were studied at di fferent 

blood l evels produced by variations in the amount of drug intake . 
Oral and parenteral ro utes of administration were used . 

l\ l ETI-i U J )S .  
I .  Determina tion of suiphones in blood . ' I h( '.  me thud of Bra U"n 

a n d  Mars h a l l  as mod i f iell by b l o \\' n lee ( , , )  was u s e d  for a l l  t h ree 
sulphones,  B lood e x tractions were perlormed uetween O<jUU- I UUO 
h o u rs e , ' e ry mo rn in g , t h e  m u rn i n g  dose of s u lphone h a v i n g  be(' n 
a d m i n istered at ui;uu huurs ,  At the cummencenH' n t  of t h e  s t udy i t  
\\' as [uund that  t w i c e  d a i l y  a d m i n istra tion o f  any o f  the s u l p l w nes 
I , sed produced reaw n ab l y  stea d y  bluud ]P V (' / s  t h ro u gho u t  the day ; 
t h e  d i lIerence between m i n i m u m  and ma x i m u m  Ic\ "e ls  bei n g  I m g !u ' 
l'o r all  practica l p u rposes therefore t h e  bluod l e v e l s  recorded he n ' ­
a fter may be con si dered as m i n i m a l  l e v e l s ,  

2 ,  Determination o f  sulphones in urine .  T wen ty- fo u r h o u r  s l 'l"c i ­
men s were c o l l l"c ted , o v e r  a period of t h ree d a y s ,  D i l u t ions of ('a c h 
LI h o u r  sam p le of from ,I -5 to 1. - '2U were [o u n d  satisfac tory w i t h  
s u l p hetrone a n d  diasone; d i l u t ions of frum I - I U  to I -50 w e re neces­
sary with diaminodiphen y l s u l p h on e ,  J ln l .  uf tile u i l u tt'd sam ple 
\\ 'as ( 'st i m a ted as for blood . 'j he mean of the tota l  t h ree da y s '  
excretioll w a s  c a l c u l a t e d .  

J ,  Determination of sulphones in stool. As S O O I l  a s  possi b le after  
t h e  passage of the spec i men , the tota l we igh t o f  t h e  samp le was 
estimated , Purtions o f  t he s lool  were remuved frum vario u s  si tes 
o f  t he mass and placed in a tared l itre bea ker . 'L h e  weigh t "I 
sa mpl e taken was recorded,  an a m u u n t  a p p ro x i m a t i n g  to l O o g .  \\'a s 
fo u n d  satisfactory , T h i s  was thoro ughly emulsified in c. 500mi . 
of N / 1 He I ,  t he w hule Illass was p o u red into a l i tre grallu ated 
c y l i n der and made up to I uoom l . A few ho u rs were a llowed for 
the particles to sediment,  and 1 m ! .  of the supernate n �  B u i d  was 
est imated as for blood . F u rther d i l ut ion was sometimes necessa r y ,  
i l l t h is ca sl' 5' 1 l11 1 .  o f  t h e  s u pe r n a tent f l u i d  wl're d i l u t ed 1 - 2 ,  I - , I  and 
so on as nec essary . 

\\' i t h  sto o l  s u spensiuII i L  was sUJ \ let i J \ les d i ffic u l t  to ou ta i n  ; 1  
perfec tly c lear filtrate, n e i t h er centrifuging n o r  double f i l t ration 
being effective . ( I n these cases attempts m ust n o t  be made to 
c lea r the l iquid by absorption on c harcual , since the sui phones are 
a bsurbed themse l v e s  o n  acti vated charcoa l ) . 

V is u a l  estimation i n  a b lock comparato r  with a b l an k  cons ist i ng  
of J lu l .  uf  the ltlldia::;<u tiscd f i l t rate , gave bette r an d  m ore H' l ia l )l e  
results  t h a n  o t h e r  met hods . A colo u r  fal l i n g  w ithin ran ge of fro l l l  
� -ymg % f o r  s u l phe trone , I -6m g %  f o r  diaso n e ,  a n d  U ' 4 - z 'omg % for 
diaminodil'hen y l s u lphone \\'a,  aimed at,  and d i l u tions o f  the o riginal  
s u spension was atIected to a c h ieve this .  

The majority of  the balance experiments were conducted upon 
patients who had been upon continuous sulphone treatment for over 

one month . Many observations were upon patients who had been 
taking a standardised dose for over six months without a break , 
whilst for the very high dosage levels studied, patients were used 



who had bee l l  O i l  conti l l u u l l s  l reatmell t  fur o v e r  n i l le l l 1on t h s .  N o  

es t imat ions were perform�d upon patients who had not beel l  

standardised u p o n  the  dosclge level II/uter investigation for  at least 1 4  

days . 

RECOVERY of D I\u c s . 

Using the tech n iques detailed above,  t h e  I l let hod o f  Brownlee 

(4)  was found to give excel le l l t  results wi th  a l l  the su lphones 

stud ied . It was not found necessary to use sulphatoethyl-m­

toluid ine ( 5 )  as  a coupling compon ent for d ia m inodiphenyl­
sulphone ; thus the one m ethod o f  estimation was applied to all 
su lphones , resulting in a considerable sav ing of t ime .  

As a test of  the  accuracy of the method and technique of 

estimation , the following recoveries of the sulphones were obtained,  
measured amounts of the sulphones were added to faeces , urine 

and blood,  ( Fig .  r) estimations being made against standard tubes . 

Ft(j.  1 .  

FA:CES .  URINE.  BLOOD. 
DRUG. 

Reco IJ- Reco v- Reco IJ-
Added. ned. % (tge. Added. ered. % tlge. Added. er·ed. %age. 

DADPS* O " I g .  o· u g .  I t O O · l g . O " I g . 1 00 1 0 l n g .  l O m g .  1 00 

DIASON E O · S g · O " s g · 1 00 o · s g · 
0· 4 8 g .  96 I O lll g .  J om g . 1 00 

S ULPI-fE-
TRON E [ ·og.  o · (Jg . yo J · og.  0 · y 2 g .  <) 2  1 0 1 l l g .  IO l 1 1 g .  1 00 

* Diaminodiphenylsulphone .  

A B SORPTION. 

Excretion of sNlphones ill the fcues. 

Twentyfour-hour stool collections were made over a period of 
three days , and the mean daily excretion was calculated . Many 
ana lyses of s ingle specimens of stool. have been carried out here ; 

they are unreliable as an indication of the tohd sui phone excreted 

daily in  the stoo l ,  wide variations occurring between morning and 
evening specimens . Only the results of the three day collections 
are given in Fig.  2 . 
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FIG, 2,  

EXCRETION I N  STOO L. 

DIWG, No, of .3 Me,/ll F,eral 
Daily DOJe day ob- Excretion in 

ill  Gra ll/ m e.<, JerJ !Clliol/J. Gr(l1l1 ll1eJ, % II/lake, 

* D ADPS oral l y ,  O ' J  8 0'00 1 
S i n gle a d m i n istration 0'2 5 0'005 3 

d a i l y ,  0' 3 1 3 0 ' 008 3 
0" 1  2 0'030 7 ' 5  

Mean 4 
DIASON E orally 0' 3 8 0'08 2 7  

twice daily 0'6 8 0'3 50 
0'<) 6 0'4 4 �  
1 ' 2  6 0 ' 8  67 2 ' 7 3 0 " _1 1 

M ea n  � 6  
S U LPH ETRONE 2 3 1 '<) 95 

orally twice d a i l y  3 8 2 ',1 Ho 
a cl m i n  istra ti l  > 11 , 4 1 6  :r.'i 1'. 7 

.'i 20 ·1 ' 0  X I )  
( ,  1 5  ' I "l 7 { )  
I'. 1 5  7 ' 7 ()f ) 

iVlea n 85 

* I ) i a m i n od i p llP n y l s u l p h o n e ,  

The restricted range of the observations with diaminodiphenyl­
sulphone was necessitated by the fact that high er doses tend to be 
tox i c ,  

DisCllSS�OIl, 

Diaminodiphenylsulphone in the dosage employed is absorbed 
from the gut almost completely , In none of the analyses here has 
the amount o f  diaminodiphenylsulphone present in the faeces been 
greater than IO% of the daily oral intake,  and it is usua l ly much 
lower, 

Diasone is recoverable from the faeces in amol l nts vary ing 
from 20-67% of the daily oral intake ,  

Of the  daily oral intake of sulphetrone 70- IOO% may be 
recovered from the faeces , Wide variations in day to day output 
are found ;  individual stool samples containing more than the day ' s  
intake are encountered i f .  a tendency to  constipation i s  encountered , 

I t  is believed that the amounts of sulphone recovered from the 
stool represent substantially the portion remaining unabsorbed from 
the gut .  Excretion of suI phones via the bile and ileum do no! 
at the most amount to mort �han IO% of the daily oral intake, 
This is shewn by the following experiment .  
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Parenteral Sldpbetrone. 

Three patients were given 4g.  of  sulphetrone intramuscularly , 
and one patient 2g.  intramuscularly , as a s ingle dose . The fol lowing 
table shews the faecal excretion after these doses ( Fig . 3 ) . 

FIG.  3. 
Fff:CA L SULPH ETRON E I N  GRAMM E S  

(Parenterr'! Administration) 

% age Dose Do.re in 

Pl Itiellt . Grall/lllt'.r. Olly l .  Oa)' 2 .  0,,), 3 . TOTA l. .  Excreted. 

J 
· 1  

1 
1 

D I STRI BUTI ON. 

1 ) " 2-
0' 1 
( I " S 
( 1 '0"  

o'oK 
0 ' 1 
0 " 2  
( ro5 

0'3 7 ' ." 
u'oK o ' 2 K  7 ' ( 1  
u 'O.')  u· · 1 1 0 '0  

U " I. yo 

Owing to a lack of post-mortem material it was not possible 

to  d eterm i ne the concen tration o f  the sulphon es i n  the internal 
organs . 

Estimation of sulphone in rml . of the following substances 
were performed : sweat, sal iva, tears ,  lymph . Results are as shown 
in Fig . 4 .  

Blood LeI t!! 
SUBSTANCE III,� % 

Sweat 

Comment. 

FIG .  4 .  

lIIg % 
SII!,!Jetrolle 

Tra ( 'c 

5 
· 1  

2 

4 
Trace 
Trace 

4 ' 0 

4 '0 

• ]\·Iacule . .  

IIIg %  lIIg % DiamnlO-
Diasol1e. di pbenyl.rlll pbolle. 

1 ' 5 " S  

O 'j  0' 8  

Tra ce Tracc 

3 '0 

yo. 

Trace 0'9 
0 ' 5 " 9  

From the very limited results above we can only state that the 
drugs are found in the tissue fluids examined . We have not as 
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yet evidence of equal distribution . No evidence for the relative 
concentration of sui  phones by the skin was found in any of 30 
analyses performed . No d ifference in drug levels between macular  
and normal  sk in  was observed when both types o f  s k i n  wen: 

removed from the  8ame patient at the same t i m e .  

EXCR E T I ON.  

excretion of slI/phones in the IIrine .  

Twentyfo ur-ho ur urine col lections were made over a period 
of three days . The mean val ues of these were calculated , and are 
shewn i n  Fig . 5 .  

D H l IG .  

I ) iam i nodi pl1Pn y 1 -
s l I l p h o n e  ora l l y .  

S i n g l . ·  ""�e " .. i l y .  

D i asone ora l l y .  
T w ice d a i l y  

a . l l l l i n  i st.r . .  t . i .  l Il . 

SlIlphetrone ora l l y . 
Twice dai ly 

adm i n istration . 

Su lphe trone 
parentera l l y .  

S i n gle dose . 

DisCttssion .  

F I G .  5. 
EXCR ETION IN U R I N E .  

Proporlion 
Daily D OJe No. of 3 ·d"y Urine OIl/p1l1 To/"I Daily 

ill Grall/lillis. Ob.r el "1'alioIl J . ill Grtlfll1lleJ . DOJ /!. 
0 ' 1 LI 0 '08 1l0 % 
( ) ' L 20 0 ' 1 1l 90 % 
o ' J l O  0' 2 .\ 77 % 
0 ' · 1 0 ' .13 1l.\ %  

Mean 8.1 % 
0'3 8 0 ' 20 6 7 % 
0 ' 0  Ii 0' . 10 .'i ( ) % 
0 ' ' ) 6 0 ' · 1. 1 _I X I� 
1. ' 2  ( )  o · .'i .1 4 6 % 

Mean .1 .1 % 
2 '0  1 0  0 ' 7.0 1 0 % 
3 "0  20 0 '30 1 0 % 
4 '0 20 0 '48 J 2 % 
y o  20 0 '50  1 0 %  
6 '0  1 .'i 0 ' 5 0  8 % 
7 "5 ' 0  ( J ' ( )( ) "' %  
'-; '0  'i " 0  , i ' 5 % 
<) ' C )  .'i " '\ ' 4 ' 5 % 

1 0 '0 ') 1 ' 2 1 2 % 
1.1"0 " 5 1 1 % 

Mean 1 1 %  
2 ' 0  1 "9 95 % 
4 '0 3 3 " 3  83 % 

Mean 89 %  

The assumption that the daily urinary output o f  suI phone is ,l 

measure of the absorption of that sulphone is open to certain 
objections, that ( a )  the drug may be degraded in the body into 
various non-sui phone type compounds and ( b )  that other channels 
of excretion,  for example ,  the sweat, the bile etc . ,  are possible .  
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However, [or a re lated series of sulphones the use of the 24-hour 
urinary output as a measure o f  absorption is substantially accurate . 

From the above results d iaminod iphenylsulphone may be said 
to be extremely wel l absorbed ,  83" % of  the daily oral intake being  
recoverable from the  urine .  Diasone is 

·
well absorbed , 53"% of the 

oral intake being l ecoverable from the urine.  Sulphetrone is 
poorly absorbed , only I I ';/o of the daily oral dose being recoverable 
from the urine . When 4g . of  sulphetrone was given intra­
muscularly, however, over 70% of the amount was recovered in 
the first 24 hour urine and single samples of  urine were passed 
containing rg . of  sulphetrone per rooml . of urine, w ithin five hours 
of the administration of the drug, indicating an extremely rapid 
renal clearance . 

B LOOD L E VE L S  OF THE SUL PHONE S .  

The  values given in Fig 6 represent the m inimal blood levels . 
Observations upon sulphetrone are too numerous to detai l ,  
approx imately 2 , 500 estimations being made with this group . The 
observations upon diasone are l imited to a much smaller number 
of  patients , approximately 80 observations being made .  With 
diaminodiphenylsulphone a group of  IO, rising to So , patients has 
been studied for periods of from one to five months . Therapy in 
the majority of  these cases has been continuolls , and the figures 
given represent 230 estimations . 

FIG. o .  
B LOOD L E V E L S  OF T H E  SUL PHON E S .  

DRUG.  

I l iam i n odi pllP n y l s u l p hone ora l l y .  

I ) i a sOJH" ora " y .  

Mem/ Mh!illlal 
Do.re ill Grct1J11lJe.r . Blood Le l'ei.r 

1I1g % . 
( J "  I 0 ' .1 
0 ' 2 O'b 
0·3 1 "0 
0· ·1 I" . 'i 
O · J  o ·J  
0· (; 0 · ':; 
0 · <)  J · 2 
[ · 2 I · S . ______________________ _____________ 2_. 7  _ ____________ 4 . 0  

S u l phetrone oral l y .  

S ulphetrone i n tramuscularly.  

2'0 
3 .0 
' 1 " 0  
y o  
(i · o  
7 .0 
X · o  

1 0 · 0  
[ , , · 0  

2 ·0 
4 .0 

J · S 
2 ' 0  

3 " 5 
. 1 "0 
' i " .'i 
5 "" 
Y5 
(; ·S 
7 · 5  

1 !Jr. 24 !Jr. 
2 6 4 
40  " 
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UiJCIIJJioll . 

Blood l evels  of 0'4 to 1 ' 0 m g .  'X, c a l l  be obtained with doses 
o( diaminodiphenylsulphone up to 300 mg. daily . Approximately 
t hree ti m es as m uch diasone ,  and about five t i mes as much su lphe­

t rone are needed to give comparable levels with DADPS. 
The range of  observations with d iasone is very narrow,  due 

to the fact that supplies of d iasone were restricted owing to dol lar 
difficulties . It should be kept in mind that these concentrations 
do not so far as is at present known indicate cl inical sol idarity, 
and the drugs are not compared at the same levels . 

Blood level/time c/I/'veJ. 

Fig. 7 shews th e rate o( fa l l  of blood su lphone after cessation 

of therapy . The figures for suphetrone were compiled from five 
cases who had been on continuous therapy for over a year, the 

1>LOOD U;VE:L me; �. 
BLOOD LfVfLlTIMf CURVfS 

" 
\ 

2. 

H k l.f t')(C IU::T I O N  Wlf: 

1 
<jI 
1 
1 

3 

' ",  " . 

....... . -f) _  

5 6 

SULPHHItON£:-
D I ASO N {;- . . . . . . . . . . . . 
D A D P S  _ . _ . _ . _ .  

. --... . ':, - '-...:.:-" 
- ' - - ' - . - ' - . 

' - . 

7 8 9 10 I I  
T I Mf= I N  D A'( S  

- ' �---<,,'!>--

12.  13 1+ 
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figures for d iasone were j:rom fo ur  cases who had been on con­
tinuous therapy for three months , the figures for diam inodiphenyl­
sulphone were from ten cases on continuous treatment for six 
weeks . 

DiSOIJJiolJ .  

The area enclosed by the curve for diaminod iphenylsulphone 

is much greater than that for either of the other two sulphones . 
The half  excretion time of each of the drugs demonstrate clearly 
that sulphetrone is not retained in the body for any considerable 
period in  appreciable quantities. Traces of  diam inod iphenyl­
s ll iphone arc sti l l detectable in blood 14 days a fter the cessat ion o f  
a six weeks ' per iod of  administration . 

FINAL D I S CU S S ION.  

From the results  presen ted in t hese studies i t  is apparent t hat 
diaminodiphenylsu lphone meets the pharmacological criteria stated 
earlier in this paper better than either of  the two proprie tary 
sulphones . 

Diaminod iphenylsu lphone is the act ive radicl e from which 

bOOl tne proprietary compounds are synthesised . Absorption from 
the gut is of a very h igh order, excretion in the urine is slow thus 
enabling blood levels of I -zmg% to be maintained on oral doses of 

o·3g . daily. However, the " parent " sulphone has the reputation 
of being too toxic a drug for use in human infections,  and no 
reports of  its therapeutic trial in leprosy are available .  In  the 
treatment of acute infections with diaminodiphenylsulphone when 
doses similar to those of sulphonamides are administered , it may 
be predicted that severe toxic effects will be manifested . When the 
treatment of a chronic disease such as leprosy is cOl lsidered the 
dosage of diaminodiphenylsulphone may be adj usted ( in the l ight 
of the treatment of leprosy with proprietary sulphones ) to give a 

blood level comparable w i th that obtained when using the pro­
prietary compounds, " comparable " that is in terms of chemical 
equivalents . 

Diasone and sulphetrone are both incompletely absorbed from 
the gut ; the absorption of diasone compares with that of some ot 
the earlier sulphonamides , and i f  the oral treatment o f  leprosy with 
proprietary sulphones is being considered it would appear to be the 
drug of choice . It  is suggested that parenteral administration of 
sulphetrone is the most suitable method o f  administering this com­
pound , only 10'% of the drug being recoverable from the faeces by 
this route. 

Earlier in this paper the theoretical evidence for the breakdown 
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of the proprietary sulphones was considered . From the fact that 
the activity of both sulphones and sulphonamides is reversed by 
para-aminobenzoic acid a similar mode of action may be postulated . 
Diaminodiphenylsulphonc can be isolated from thr mine o f  
paticnts 011 both ciiasone and  sulphetrone therapy . 

The imporlance of this lies in that if the proprietary substances 
are not active per se then a " desirable " proprietary sulphone 
should be degraded to a high degree , since the non-degraded com­
pound is therapeutically' inert .  Further evidence may be obtained 
regarding this subject by a perusal of the literature upon the thera­
peutic trials of the proprietary sulphones . Diasone , about 50% 
of which is diaminodiphenylsulphone , is reported as being a fairly 
toxic compound-doses of the order of I g . being advocated . I f  
complete in vivo hydrolysis of  the absorbed diasone occurs ,  about 
O . 2Sg .  of  diaminodiphenylsulphone is available to the body ( i . e . , 
approximately the daily dose advocated in this paper) . Sulphe­
trone, about 30'% of  which is diaminodiphenylsulphone is regarded 
as being virtually non-toxic-doses of the order o f  3g .  daily being 
advocated .  If complete hydrolysis of the clbsorbed sulphetrone 
occurs , about O · I g .  of  diaminodiphenylsulphone is available to the 
body ( i . e . , a dose well within the toxic limits of  the " parent " 
compound ) .  The degree of degradation o f  the different su:phones 
is obviou�ly a point of importance ,  and it is hoped to publish 
further work on this subject in the near future . 

An aspect of great practical importance must now be con­
sidered . The treatment of leprosy with drugs of the sulphone class 
is a long term project , therapy of  4 years ' duration and above being 
necessary in some severe lepromatous cases . Most countries with a 

leprosy problem are poor countries . I t  is therefore important to 
reduce the cost of treatment to the minimum . A proprietary sul­
phone poorly absorbed from the gut, rapidly excreted in the urine, 
and only degraded to a very small extent to the active compound 
would therefore not be the sulphone of choice from economic 
reasons alone . The sulphone of choice must be cheap as well as 
pharmacologically suitable : i t  is probable that diaminodiphenyl­
sulphone ,  being a non-proprietary compound, not subject to patent 
restrictions , and being a by-product o f  several manufacturing pro­
c c sses will be cheap : it is certainly pharmacologically suitable . 

SUMMARY. 

A study of  the absorption , distribution and excretion of the 
sulphones used in the treatment of leprosy .has been attempted.  
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Estimations of su lphones in the faeces shew that diamino­
d iphenylsulphone is extremely well absorbed from the gut , diasone 
is well absorbed , whilst sulphetrone is poorly absorbed . 

Estimations of urinary excretion shew that diaminodiphenyl­
sulphone is slowly but almost completely excreted , diasone is more 
rapidly and less completely excreted , whilst sulphetrone is very 
rapidly excreted , only 10-20% 

.
o f  the daily oral dose is recoverable 

from the urine, however . 
The suI phones �re fairly equally distributed throughout the 

body fluids. No evidence for the concentration of sulphones by 
the skin has been found . 

Parenteral administration of sulphetrone is advocated, oral 
administration being uneconomic.  

From a pharmacological point of  view diaminodiphenyl­
sui phone has great advantages in that given orally it  is well  
absorbed , slowly excreted,  and thus only a small amount is needed 
to establish and maintain a blood level comparable with that 
obtained by other sulphones . 
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G .  O. TEICHM ANN 

T h e  p u rpuse u f this study of lepra reaction occ urring in the 
Puru l ia Leprosy Home has been to tind out whether there are any 
other factors besides individual susceptibil ity which tend to pre­
cipitate reaction . For this reason a careful record of all reactions 
occurring in the Home was kept for twelve months from March 
I948 to February I949 together with the atmospheric temperatures 
and humidity . 

Patients undergoing sulphone treatment have been excluded 
from this study as this group o f  drugs tends to precipitate reaction 
particularly during the tirst few months of use . Three patients 
have also been excluded as , although they had one or  two lepra 
reactions, their bouts of fever were later found to be due to co­
existent pulmonary tuberculosis and it was difficult to say how 
many o f  their reactions were leprotic . Al l  the reactions noted 
below occurred in active lepromatous cases . 

ENVI RONM ENTAL CONDITION S .  

Purulia l ies in the southern ha l f  of  Bihar within the  area in  
which the  incidence. o f  leprosy i s  high . This area includes the 
provinces of West Bengal ,  Bihar, Orissa and Madras . The climate 
in Bihar is much urier than in Bengal or Madras . The rainfall  
during the period under consideration was 63'76 inches . Two­
thirds of this occurred between the last half o f  June and the first 
half of September during the rains . The w'inter is cold and dry 
but early in March the weathel' becomes almost suddenly intensely 
hot .  During May the heat is intense and sudden sand storms occur 
followed by a rapid drop in temperature and often by rain . Purulia 
is neariy 700 feet above sea level , the soil is. sandy and after heavy 
rainfall ' the ground soon dries . 

The busiest seasons for the patients are in July when the ric..:' 
seedlings are transplanted and late in November when the harvest 
is reaped . All patients who are able are eXfccted to go out and 
do their full share of the work . 

During the very hot weather in May patients are given no 
injections , work is reduced to a minimum and al l  who are physically 
able are a l lowed to visit their homes for a week or fortnight . 
About one hundred avail themselves of this privi lege . There is 
another res t from injections and work at the Christmas-New Year 

sea30n. 
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NUM B E R  O F  PATI ENT S .  

The number o f  patien ts i n  the Purulia Leprosy H o me, exclud­
ing about 30 in the cripples ' wards, during the period under rev iew 
was 637 .  

TA BLE I .  Nu.  UF PATI ENTS I N  HU M E  ACCU R D I N (j TU TY P E -G RuU P S .  
Men BOyJ 1 IY".o l/ten Girl.r Tol«1J 

L I  1 3 ac i l l u s  pus .  J::> [ 2  7 v V3 
L2 Bac i l l us pus . ' - I I) 2 5  l U I  " 2 1)5 
L2 J .l l u s  1 . B .  S 6 
L3 J4 JJ 6 7 
L n O li" 13ac . n e g .  I J ' v  .I ' 
N t Early N e u ra l  . . . t > l ' 'J ' 0  .j t> 
N 3  Term i n a l  N e u ra l  J·I I ( )  I J ' 3'1 

2 71) 6u 2 67 y 2  63 7  

A c t i v e  lejJrum a  t u u s  13ac . 
Pas.  Cases 2 25 JI) 14 '  ' 7 4 2 ' 

Bac . Ne gat i ve Cases 53 2 2  I 26 1 5  2 , 6  
2 7 13  6u 267 3 2  63 7 

Ac t i v , '  l .ql l"l J I I l a lo l l s  ( ' a ses 2 25 J 13 Lt ' ' 7 . 1 2 ' 
N o .  h a v i n g  Lepra rea c t i o n s  

c...I u r i n g  yea r I)J 1. 1  3 7 v ' 4 "  
% h a v i n g  L . R . s  J6'13 % 36 ' 1) %  26 ' 2 % 3 5 " 2 % JJ " 7 �� 

I t  will be seen in Table 1 that the number o f  women patients 
almost equals that of the men , whereas there are twice as many boys 
as girls . The reason for th is is that although many more men are 
admitted than women there is considerable difficulty in discharging 
the women even when symptom-free i f  they have the slightest 
deformity . The result is the presence of a large number of resid ual 
neural (N3)  cases in the Home .- loI  compared ,,· i th only 34 
amongst the men . A fter deducting al l  these N 3  and early neuraJ 
and lepromatous cases that have become bac illus negative there 
were 263 men and boy,> and 1 58 women and girls with active lepro­
matous disease in the Home . The percentage of these 421 lepro­
matous cases that developed lepra reactions during the year was 
33 "7'% ; that is approximately one third . The men , boys and girls 
reacted almost equaIlY-33'% , whereas the reactions amoll.gst the 
women was only 26% . This is what one would expect as leprosy 
tends to run a milder course in women . It is ,  however, surprising 
that two-thirds of  all the active lepromatous cases had no reactions 
at all during the twelve months although thousands of mill ions 01 
bacil l i  were present in their bodies . Their health remained good 
and they were able to do a full day ' s  work like normal individuals . 

Why did some get lepra reactions and others not ? 
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TABLE I I .  No. OF LEPR A R IiACTIONS P ER PATI ENT DURING THE 

Y E A R .  
N o .  of I?ed(/;Oll.r Men Boy.r IVo lllen G;rI .. Totals 

· 1 ( )  U L .!  3 7 7  
20 3 Y 3 35 

J I; 2 II 
4 ,I " 6 
5 4 2 I; 
6 
O \"(�r  7 2 2 

--- -
1;3 1 4  3 7  6 1 4 0  

In Table I I  the  number of lepra reactions the  individual 
patients had is recorded . Of the 140 patients who had reactions 
77 only had one reaction during the year and I I Z had not more 
than 2 reactions . 

Thas 7 /9ths had two or less reactions and 2/gths i . e .  28 cases 
had 3 or more reactions during the year. 

Reactions varied in intensity and duration . Some had rose­
red spots with only slight fever, some had high fever, some severe 
joints pains , nerve pains or iritis . Those who had repeated re­
actions tended to have them more severely though this was not 
always the case . 

TAB L E  I I I .  No. OF LEPRA REACTIONS D U R I NG EACH MONTH OF THE 

YEAR. 

Mar. Apri l  May June July Aug. Sept. Oct. Nov. ] )ec. Jan. Feb. 
Men 23 24 6 1 7  I 4  1 4  I [ 7 9 7 1 3  7 
Boys 5 6 3 J 3 2 4 4 2 3 J 4 
\Vomen J O  4 8 ,') 6 (, 5 4 7 ,') J 
( ; i rl s  " 2 ------ --------_ . 
Totals 38 36 * 1 8  26 24 22 2 1  1 5 20 1 2  2 1  1 4  

• During the second half  o f  May which i s  very hot many patients go h ome 
for a few day s .  This probauly acco u n ts for the small number of reactiol lS  
in M a y .  There i s  however no reactionary rise i n  J une and J u l y  showing 
t h a t  neither the holiday n or rest from injections did any harm . 

TABLE I V .  PERIOD OF YEAR IN WHICH SINGLE REACTIONS PRE: 

DOMINATE.  

Seventy-seven patients only had one reaction during the year . 

Two-moll/hly Period.r Men Boy.r Jr":o lllen Girl.r To/ai.r 
J"Iar .  and Apri l  I f) .l · 1 26 
May an d J u ne 6 0 ' I 1 0  
J u ly and Aug .  ') I Il 1 8  
Sept. and Oct .  'I I 3 9 
N o v .  a n d  Dec . · 1 0 J 2 \J 
J a n .  a nd Fpb ,  I 0 0 5 

.1 6 6 22 3 7 7  
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THE EFF ECT O F  ATM O S PH E R I C  T E M P E RATURE AND HUMIDITY ON L E PRA 

R E ACTION. 

In Table I I I  which shows the total number of reactions each 
month , and in Table IV which shows the distribut ion of  reactions 
in those patients who on ly had one reaction d uring the year, it 
will be seen that the majority occurred during the not dry weather 
between the cold weather and the rainy season . 

OTH E R  FACTOR S WHI CH TEND TO ENCOURAGE L E PRA R EACTIONS . 

A few years ::..go there was a sharp rise in lepra reactions 
following the vaccination of a number of patients against smallpox .  
This year although most o f  the children ,were vaccinated and also 
had T . A . B .  injections we had no increase in reactions . 

I t  was noted however that other i l lnesses such as pneumonia 
and dysentery were followed by a severe reaction .  Associated 
tuberculosis did not actually increase the liability to reaction 
although at first the rises in temperature were thought to be due 
to reaction . 

Practically all the twenty-eight patients who had three or more 
reactions during the year had had leprosy for several years and 
had shown a tendency to get reactions easily from the beginning . 
Most could not stand more than a few cc . of Hydnocarpus oil 
injections without getting a reaction .  We did not find that these 
particular patients stood large injections better as some writers 
have stated Some patients who had previously not been subpect 
to reactions after 2 or 3 years of twice-weekly large injections 
developed severe reactions and injections had to be reduced or 
stopped altogether. These patients who react to small doses have 
also tended to get reactions easily with soluthiazole and sui phones . 
They seem to have a marked sensitivity . These patients are often 
afraid of  injections and also of doing any manual labour for fear 
of getting a reaction . On the other hand by judicial coaxing 
or urging some of them have lost this sensitivity when they have 
worked in the gardens . There is no doubt that regular  exercise 
- in the sun and open air is a very important factor in the treatment 
of  leprosy, as Mu'i r  pointed out many years ago . 

D I S CU S S ION. 

Lepra reactions arc an interesting and rather baffling study . 
Probably they are not all due to the same cause or all similar in 
na

-
ture. Some, as has been pointed out,  are later found to be due 

to some associated disease and are not true lepra reactions . 
Some authorities differentiate reaction in tuberculoid leprosy 



A . ...,Tul )\ '  U I ,' I Y I' I< ,\ I\ I'::\ CT I ON :-;  93 

from that occurring· in lepromatous cases because in the former the  
patients are better and on the way to  recovery after a reaction , 
whereas they are definitely worse a fter a bad reaction or a series 
of  reactions in lepromatous disease . The writer , however, con­
siders that true lepra reactions occur in botil types of the disease 
and that they are allergic in nature . The theory that the reaction 
is  due to a metastatic disseminatioll and multiplication of baci l l i  
does not seem at a l l  l ikely, as in lepromatous cases in which such r e ­

actions occur the corium already contains millions of bacil l i  every­
where and the addition ' of a few more bacilli through the blood 
stream would hardly cause such a flare up . Some writers claim 
that they have noted an increase in the number of bacilli in the 
rose-red nodules but such an increase must be very difficult to 
estimate . In the biopsy sections examined by the writer the chid 
thing noted was a marked increase in intercelluar exudation . The 
rose-red nodules seen in the majority of cases of lepra reaction are 
transient in nature and seldom turn into permanent firm nodules 
seen in nodular leprosy . They seem to have more the appearance 
and character of erythema nodosum of tuberculosis which 1 S  

probably also an allergic reaction . The swollen painful nerves 
also seen in lepra reactions are not due to cellular infiltration but 
to an oedematous condition, and an incision of  the nerve capsule 
often causes marked relief of pain . 

The diseases which tend to precipitate a reaction-pneumonia , 
dysentery etc . cause a general leucocytosis, whereas wasting con­
d i tions are seldom associated with reactions . 

Two very interesting cases of major tuberculoid leprosy were 
seen during the year . Leprosy suddenly appeared where there 
had been no previous sign of the disease . There was a sudden flare 
up with considerable fever and oedema and scattered reddish areas .  
Hacilli were numerous . A few months late'r no bacilli could be 
found on careful examination . These reactions seemed very 
similar to reactions in lepromatous cases but the body seemed to 
be able to react quickly to the stimulus and destroy the invader. 
Usually in major tuberculoid leprosy there is a rather violent re­
sponse with oedema but the prognosis is good and ' the resultant 
deformity is slight .  In minor tuberculoid leprosy the tissue re­
action is slight and slow in catching up with the invader . The 
spread goes on for months or years and ultimate deformity may be 
considerable unless due precautions are taken . In the majority " 
of l epromatous cases unfortunately there is no tissue response and 
no reaction . Not all who did develop reactions were worse after 
them. The fact that several of these patients eventually got over 
the lepra reaction tendency, although in the meantime the lepro�y 
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itself had definitely become worse , seems to point to the allergic 
nature of the reactions. 

SUMM ARY. 

A study of lepra reactions was made in Purulia to fmd out 
what factors tended to cause these reactions . 

It was found that the majority of reactions occurred d uring 

the hot dry season of the year . 
Diseases like p'neumonia and dysentery frequently prec ipitated 

reactions in susceptible patients . 
It is suggested that lepra reactions are allergic in nature . 

R E V I E \V S .  

Leprosy i n  India , Vol.  XX, No. 2 .  April , 1948 . 

What of the Children ? by Dr .  G .  O .  Teichmann . This is a 

useful study, and follow-up, of the fate of children, both healthy 
and infected ,  in the Purulia Leper Home in Bihar . The author 
summarises as follows : 

" r .  The history of children separated from parents w i t h  leprosy and 
brought up i n  the Healthy Home I n  lJ urulia al l ll t hose who flad already 
developed leprosy and were treated i n  the P u r u lia Colony between 1 9 2 7  
and 1 94 2  is traced t o  t h e  present time . 

2 .  A l though two-thirds of the c hildren i n  the Healthy H ome did a t  
some period s h o w  signs of leprosy o n l y  tw o developed t h e  lepromato u s  
type and t h e .  maj ority a r e  now healthy and many a r e  m a rried . 

3 .  More than half of those who had l epromato u s  leprosy h a ve since 
died and of those who rema i n  the maj ority still  have the disease . 

4 .  It is su ggested the children removed from i n fective su r ro u nd i n gs 
may develop an i m m u n ity if bro u gh t  up in a Healthy I-lo m e .  

5 .  The n e e d  is stressed not only of isolating persons s u fferi n g  from 
infective leprosy but a lso of removing chi ld con tacts to Healthy I l omcs 
where no f u rther i n fpction can take place . " 

intramltsCltIar injections of H ydnocarplts Oil and its preparations 
by Dr. S . N. Chatterjee . This is a timely and practical discussion 
on the facts that should be taken into account in the successful 
injection of Hydnocarpus Oil .  I t  is still true that in many places 
needless pain and abscess formation are caused by heedlessness and 

bad technique . .  ( I t  would be of great benefit to a large number 
of relat:vcly inexperienced workers arid to lay employee3 in 
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leprosy, i f  D r .  Chatterjee, with his vast experience, could make 
th is  article part o f  a practical series dealing with technical points 

in the e x a m i n a t i o n  rtne !  treatnwnt of l eprosy . We hope t hat  h e  
w i l l  ( ' o n s i d ( ' r  t h is . - E e! . ) . 

. Leprosy in �ndia , V o l . XX, N o .  3 . J u l� , 1 948 . 

. Rehablhlatlon of the PhYSlccllly Hcmrilcapperi wIth reference 10  
Leprosy, by T .  N.  Jagae! ishan . Th is is a n  in te rest ing and sym­
pathet ic st udy of a problem that has been far t oo freq e u n t ly 
n eglected . As the author states : 

" J t  wi l l  be well to point out  that those who h ave very large 

c l in ical  experience are coming i ncreasingly to feel that intel l igent 

ane! well-planned efforts at early d i agnosis (of deformity ) , carc f  ul 

treatment and management under conditions of  increas ing faci l it ies 

can l i ft the b urden of deformity from many a case on wh ich that 

burden is now needlessly imposed . "  

The author ' s  summary ,  which should be considered careful ly 

by everyone responsible for the adininistration of l eprosy , is  as 

fol l ows : 

" Towards pro gress in this  work of reh a b i l itat ion I wo u l d  advoca t e :  

1. T h e  sett i ng  u p  o f  a well-eq u i pped , w e l l -staffed Inst itute o f  
Physica l a n d  Occ u pation a l  Thera py w h i c h  w i l l he at once a res('arch and 
tra i n i n g  cen tre . T h i s  m a y  be part o f the proposed Cen tra l  Leprosy 
I n stitute o f  I n d i a .  

2 .  The orga n i z i n g  of a Department of Welfare 'Work , Occ upational 
Therap y ,  Comm u n ity Services,  etc . in every large sanatori u m .  

3 .  The establishment o f  Agri.:ultural Colo n ies with a cottage i n d u s ­
try b i a s  i n  ru ral areas for the negatives and disease-arrested . 

4 .  The establ ishment of After-c are Colonies , l ike the Papworth 
Co lon y  for tuberc.u losis  patients, w here light work , rec reation , treatment 
and rest a re combined . 

5 .  The establish m e n t  of I n d ustrial I n stitutes where the u rban leprosy 
patients can find s u itable work . 

6. The establishment of I n fl uential  Employment B u rea u x  in every 
provi nce with a view to re-absorption i n  society as far as possible of 
disease-arrested cases . The sec u r i n g  of employment for the disease­
arrested and the negatives is a most diffc u lt task as the p u b l i c  continue 
to be afraid of i n fection from n o n  infective cases.  B u t  a resolute attempt 
should be made to combat such prej u dice and set people back i n  society 
on their  own legs . The correction of deformities by physiotherapy w i l l  
render this t a s k  easier. 

Today we are faced with the problems o f  resettleme nt of ex-servicemen , 
reh a b i l i tation of those w h o  have s u ffered war-acc idents , and above al l  
the care a n d  rehabi l itatio n  of refu gees . Leprosy presents problems very 
s imilar ,  and i t  would b e  wel l  to remember that the m a n  who has been 
d i sabled i n  the fi ght a ga i n st disease deserves not less sympathy than those 
who are disabled in war, and that the man who has to seek exile from 
the hal J itual ,  daily c iv i lized c ruelty of normal life deserves n o t  less help 
than the refu gees of the insane cruelties of the fratricide that our un for­
t u nate cou ntry is witnessing at the presen t  momen t .  Such ex traordi nary 
Cfll P l t i ps \\' i l l becnme i m pos�i b l e  i f  we d i d  not t h ro w i n to l I n regar(!f�d 
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c o rn e rs t h e  m a n y  sec t i o n s  o f  op pressed , i l l - t reated , n e g l ec ted h u m a n ity 
in n o r m a l  peace t i m e .  For I ) u r  a b n o r m a l  c r u c l t i('s a r p  only the a.c ute 
" x ;t c prba t i of l s of o u r  n o r m a l c i v i l i z ( ' d  c r L l e l t i ps . " 

A short not If on experilllenlcd investigation.r on the optill/IIIII dose 
of hydnocarpl/s preparations at the Lady IVi//ingtion Leprosy 
Sanatorium, ChinglePllt , S. India by Doctors Z. J. Rajah , M .  Pau l 

and R .  G .  Cochrane . This is a short account of an investigation 
to examine the optim um dose of Hydnocarpus Oil and its prepara­
t ions . ,A fter various ex periments by the i nject ion o f  different doses 

by varying routes, the conclusion is d rawn that the most efficient  
method is to combine intradermal and subcutaneous injections w i th 
a maxim u m  comhined dosage of I S  C . C .  weekly . 

The importance of home visits in the control of leprosy ;n Bombay 
City by Doctors N .  Figueredo and S .  D .  Desai . The authors have 
studied the work carried out by Health Visitors in Bombay City 
over a per iod of S years. They conclude that the steps taken to 

follow-up patients , to ensure examination of contacts, to educate 
patients and relatives, and to supervise isolation have met with 
success and are essential in the control of leprosy . 

International Journal of Leprosy , Volume 1 6 ,  NO . 2 .  April-June , 
1 948 . 

Present Statlls of SlIlphone Therapy af, Padre Bento Sanator;II111, 
by Lauro de Souza Lima and the clinical staff of the sanatorium . 
This is a study of sulphone therapy in ( a )  advanced ;  (b )  moder­
ately advanced ; ( c )  incipient lepromatous cases , with a total of 
nearly 8so cases . It is interesting that in a considerable series of 
tuberculoid cases treated with sulphone, progression of the skin 
lesions occurred, but no influence on the nerve lesions . In IS  
cases of  the  uncharacteristic type, 8 have  completely cleared up 
and three have been converted to the tuberculoid form . At the 
Lapa Dispensary 130 cases with uncharacteristic lesions received 
sulphone treatment for eight months . During that period none 
of the cases have become lepromatous and some have shown partial 
improvement .  Bacteriological and histological findings are also 
discussed in  deta i l .  Dr. de Souza Lima ' s  discussion and summary 
is as fol lows :-

DISC USSION . 
" The resu l ts uf su I  p h o n e  t reatmen t of which an o ver-a l l  p i c ture has 

ueen presen ted ,  never befo re rec o rded w i t h  other drugs,  were obtained 
withou t  any accident of importance, attest i n g to. perfect tolerance for 
t h i s  medication in a l l  forms of the d isease and at a l l  ages . The dosage 
s ho u l d  be raised to the m a x i m u m  whenevpr there is no contraind icatio n . 
Visc e ra l  invo lvement is no c o n tra i n d ication ; on th" con t rary it is m uch 
I H'n"fi tpcl hy th i s  therapy.  
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Pract ic a l l y  spea k i n g ,  there a re ·no apprec i ab le  u i lTcrC'nccs bet"'( ' ( 'n the 
res u l t s  o h tained w i t h  the oral  a n d  t h e  i n tr ; l venous rou tes o f  ad m i n i s t ra t i o n , . 
w hen they are used exc l .u s i vely . Our ex perience i n d ica tes that  there is an 
e v i d e n t  s l l periority i n  t h e  co mb i nat i o n  o( t h e  two routes,  concomitantl y 
or in a l te rn a t i n g  seri es.  N e verthe less , t here are cases i n  w h ich i n t ra ­
venous in jections are uef initely preferreu . These are : ( a )  a l l  acute cases , 
especial ly  those w i t h  the so-c a l led leprotic o c u l a r  reactions,  in w h i c h 
i n tensification of the i n tra venous s u l p hone therapy is decisive and q u i c k ly 
arrests the process; ( b )  cases of a c u te eruptions of erythema nodosum or 
nlldtiforme types,  witho u t  marked fever;  a n d  ( c )  most importa n t, certa i n  
cases of erythema nodosum provoked b y  t h e  oral  a d m i n istration o f  the 
s u lphones, which have the special  c haracter of bei n g  accompanied hy 
ostea lgias,  arthralgias a n d  i n tense neuritis ;  these cases s u bside w h e n  t h e  
i n t r a v e n o u s  a d m i n istration is s u bstituted for t h e  ora l .  

I n  o u r  i n tensive e m p loyment of  sulphone therapy for more than fo u r  
years we h a ve n o t  observed a n y  accident of maj o r  i m portanc e .  The 
inc iuents a n d  accidents w h i c h  would s u ggest disco n t i n u i n g  the e m p l oy ­
ment o f  these dru gs were predomi n a n t l y  of tempo rary nature pro vided , 
o f  c o urse, t h e  treatment was correctly o riented . I n  this  con nection three 
J< in ds of phenomena were o u served : ( '! )  Phenomena of toxicity due to the 
I l led ica ll len t , espec ia l l y  a n aemia,  w i t h o u t  a n y  serio u s  consequences wlwn 
the proper mea s u res to correct them are ta k en . ( 2 )  P henomena of intoler­
ance o n  the part of the patie n t ,  s l lch  as na usea , v o m i t i n g ,  i n test i n a l  dis­
t u ruances,  which might ue seri o u s  should the treatment be u n wisely 
c o n t i n u e d ;  also certain fo rms of dermatitis ,  amon g them one of specia l 
aspec t , tric o p h ytoi d ,  a n d  a l l  of them w i t h o u t  a n y  real importa n c e .  
(3 )  Spec i f i c  p henom ena d u e  t o  leprosy itse l f , represen ted by ac u te e r u p ­

t i o n s  of e r y t h e m a  n o d o s u m  o r  erythema Ill u lt iform e ,  w h i c h  w h e n  not 
a c c o l n pa n ied b y  marked fe ver do n o t  i n d icate , L  snspension of treatmen t ;  
a n d  t h e  c o n d i t i o n  c a l led " pse udoexaceruatiun " o f  the d i sease for w h i c h  
i n c rease of the da i l y uosa ge i s  i n dicate d .  

S UMMAR Y .  

Terminating our summary exposition o f  the resu lts o f  sulphone 
therapy at the Sanatorio Padre Bento, we can state in conclusion 
that : 

( I )  Sulphone therapy is not  yet the ideal treatment we have 
been wishing for for the treatment of  l eprosy , but in view of  the 
results so far obtained in a large number of cases over a long perio'd 
o f  time i t  constitutes a really active and useful treatment, the only 
one in the h istory of leprosy . 

( 2 )  I t  is h ighly desirable that its benefits be extended to all 
segregated patients , and to the dispensaries for treatment of early 
cases , even to those which are non-infectious, as a possibil ity­
at the moment-of approaching with success the pro blem of the 
prophylaxis of leprosy . " 

. 

A COlllpariJon of SlIlphone and Hydnocarplls Therap)1 of Leprosy, 
by Dr .  R. G .  Cochrane .  In  this study the author has specifically 
excluded neuro-macular or neuro-anaesthetic cases . In early lepro­
matous cases under intensive treatment with hydnocarpus pre­
parations 50 per cent of cases become bacteriologically negative III 
an average period of 94 weeks . He concludes :-
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" So far as the Indian race is concerned , the sui phone remedies 
are at present ind icated only in the following types of cases :-

( I )  Advanced lepromatous cases, especially those with nasal 
and laryngeal symptoms. 

(2) Cases which have not responded to properly adminis­
tered hydnocarpus therapy . 

(3)  Cases which have relapsed . 

Our better results with hydnocarpus remedies are explained 
on two grounds . First, the Indian racial group with which we 
usually work responds better to the hydnocarpus therapy than 
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opeans . This is demonstrated in our generally poor results 
 hydnocarpus in the Anglo-Indian ( Eurasian) group . Second , 

insistence on intensive intradermal medication . "  

COlllparative Stltdy of Chaulmoogra Oil in high doses and homin 
he Treatment of Leprosy, by Dr. Salomon Schujman . In this 
 paper the author gives a precis of h is results :-

. .  For c o m parative a ppraisal of the res u l ts o btained w ith each I l ledica­
,  we have studied in o u r  patients the c l i n i ca l ,  bacteriological  and 
logical e v o l u tion sho w n  by s i m ilar lesi o n s .  
I t  w o u l d  be premature to say, a fter a n  i n vestigation l a s t i n g  on l y  a 
a n d  o n e - half. w h i c h  of the two d r u gs is the m o re act i v e ; o bserva t i o n  

h e  f u t u re e v o l u t ion o f  t h e s e  c as!"s is  necessary . \ V e  can , however,  
m that they are both efficient,  and e m p hasize espec i a l l y  the fol lowing 

 

. Both the s u l phone used a n d  c !l a u l n lO o gra in the large doses gi\ 'en 
an evident t h e rape u t i c  a c t i v i ty i n  l ep ro l l l a t o u s  c a se s .  

'l .  Both d ru g s ,  a d m i n istered as desc r ibed , gi vI' w i t h i n  t h!" sa n H '  
d  of time si m i lar fav o u rable results .  

3 , Bot h d r u gs benefi t not o n l y  the c u ta neous lesi o n s ,  causi n g  levp l ­
l i n g  o f  t h e  t u bercles a n d  reabsorption o [  t h e  nod ules ,  b u t  also t he lesi o n s  
o r  the m uc osa , w i t h  i l l l Pro v e m e n t  of rh i n i t is  a n d  hea l in g  o f  I 'rosions 
and u i cl'ra t i o n s .  

_I . \ V I '  h a v I '  l I o t l ' ll' i n  bot h g ro u ps o f  casl" tha t t h e  c l i n i c a l  i l n pro \'l'­
l I l e n t  i s  acc o m p a n ied by the sa l l l l '  fa v o u rablt - bac tt - r i l l i o gi c a l a l te ra t i o n 
( fragnlP n ta t i o l l  a n d  d i m i n u tion o f  t h e  bac i l l i )  a n d  h i stopa t h o l o g i c a l 
c h a n ges ( gross cel l u la r  ret i c u l a t i o l l , d i l l l i l l u t i o n  o f  t h( - i n f i l trate ,  and 
sclerosis)  . 

5 .  A l t h o u g h  I I O IW o f  l i l t' p a t i e n ts o f  either gro u p  d isco l l t i n twd t n- a t ­
ment , tolerance h a s  b(,1' 1 I  init -r ior i n  those u l l dergo i n g  c ha u l l l loogra treat­
ment beca use of pain and aseptic a bcesses I'x perienced b y  some or t 1wm . "  

CONCLUSION . 
" Because of the similarity of the resu lts obtailled with these 

drugs up to the present moment of observation-a more prolonged 
observation should establish whether one of the two is  more effec­
tive-it is concluded that all investigations designed to increase the 
tolerance to and therapeutic activity of  both the sulphones and 
chaulmoogra oil or its derivatives should be stimulated . " 
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Bone ChangeJ in LeproJy IIndel' SlIlphone Therapy, by Drs . P .  T .  

I�r ickson and F .  A .  Johansen . Th is study o f  bone leprosy shou ld  

be studied in  full as it is a subject to  which far too  little attention 

has been paid It is a study of 82 patients showing by X-Ray 

leprotic involvement of osseus tissue . While the authors suggest 

that  the su lphone treatment of these cases has had a predominant 
effect in the a rrest of bone changes , it shou ld be noted that the 
pa t ien ts also received vitamins , iron , l iver and calcium preparations .  

T h e  d isc l Ission a l ld concj usions by the  authors arc  as  fol lows :-

. D I SC U SSION . 
• •  ( ) 1H' o f  l h e  l I l osl  r( 'u' n l  and extensive c l i n i c a l  a n d  nl(' n lg( ' l Io log ic  

r( ' \ ' ie\\ 's o f  bo n ( '  c h a n ges in  leprusy is  t h a t  by Fa g(· t a n d  iVl a y o ra l . I n  
a n  ( ' x h a ustiv( >  s t u d y  o f  5u5 cases a t  lhe � a liuna l Lf'prusari u lT l  l h ese 
i n vestigators ,  i n  a d d i t i o n  to cun f irm i n g  the e x i sten c e  uf bone lesions i ll 
I ( > prosy p rev i o u s l y  desc ri hed by uth ers , made it c lear t h a t  certa i n  of t hem 
c urrespo nd tu c e rta i n  ca tegor ies  o f  t h e  disease . 

I t  is til < '  o p i n i u n  n o \\' , for instance,  t h a t  Ie p r o m a l u u s  ,, "p rosy , i f 
n ' l a t i v e l y  free fro lTl n p u ra l  i n v o l veme n t ,  is u s u a l l y  I ree from hon( '  I ( 'si o l l s  
e x c cpt those possib l y d u f' to the d i rect a c t i o n  u f  M .  lepra e .  Suc h lesiuns 

' a , n '  c y sts a n d  usteomye l i t i s .  Enla rlSed nu trie n t  fo ra m i n a  d u e  to vasc u l a r  
d i sturb: l nces a l so occ u r , a s  du ostf'o m y e l i ti s  a n d  per iosti t i s  frum sec o n da ry 
i l l fec t i o l l s .  T h e  must i n tense a n d  i mportant oOl le  c h an ges occ u r  in the 
p u re n e u ra l  type , whe re the degenerative elIects from nerve i n v o l vement 
ca use sec ondary oone absu rp t ion of ne u rotroph ic n a t u re .  I I I  mixed cases 
a re seen bone c h a n ges common to both the lepromatuus and n e u ra l  types . 

.It a p l '(' a rs ,  t h e n ,  t h a t  t i l (' i m po rt a n t  co nsideration is the nerve lesiu n , 
a n d t hat i n  o n "' r  to a rrest bone c h a n gps-except in the rath('r rare , 
prooa b l y  trt l < '  l e p rol l " l tu u s  i n v o l v" m e n t-t1!c k pro ll s nerve proc(>ss m u st  
be a borted . E x i s t i n g  perma n e n t  i n j u ry am! dpgencration of nerves c a n n u t  
be CO IT(>c ted , a n d  h o n e  c h a n ges m a y  occ u r  l o n g  after t h e  t ime o f  t h a t  
i n j u r y .  

' 

Alth o u g h  the fi g u res given a re n ot s i g n i f i c a n t  because of the sma l l  
n u mbers of patients concerned,  they i n d icate t h a t  s u i  phone treatm e n t  
proba bly produces a restra in t o n  further pro gressi o n of a trophic bone 
a hsorpt ion . The d egree of t h i s  restra i n t  depends i n  a l a rge measure on 
t l w e x tent o f  n e u ra l  i n v o l v e m e n t  prior to treatment.  1 £  the nerve c ha n ges 
a re ma rked , bone c h a n ges are l i a h l C' to c o n ti n u e ;  i f  i n vo l vement of the 
Iwrves is  s l i g h t  u r  carl y ,  arrc3t o f  the proce,s in the bones is proba b l e . 
Early treatment is therefore of pri mary i m portapce with a view to pre­
ve n t i n g extensive n e u ra l i n vo l vement and secondary bone c ha n ges . 

Bone cysts and osteitis  or osteomyelit is , presu mably of leprotic origi n ,  
ha ve been noted t o  h e a l  more rapidly under s u l phon e  therapy than ti1at 
observed i n  our experience as due to spontaneous healin g . The same cau 
be said for necrosi� of bone secondary to infected trophic u lcers . Two 
almost identical  cases o f  local rarefying o steitis of the head of the astra­
ga l us , appearin g shortly after inception of sulph one t reatment,  later healed 
within a relatively short t ime.  T hese cas=s are not included i n  the com­
par i son gro u p s  because of l a c k  of five-year fol low-u p studies .  Improve­
ment in bone texture or rarefaction a n d  i n  diffuse;: rarefyi n g  osteitis, also, 
does take p lace under sulphone therapy .  

Another bit o f  evidence that s u l p h c n e  treatment has been ueneli c ia l 
is i n d icated by the p roporti o n  of true lepromatous cases fou n d  i n  each 
g ro u p .  Group I I  contains a slightly higher percentage o f  such cases than 
( ; ro u p  1. Bec a u se of this fac tor o f  sclection , less bone i n v olvement a n d  
J e s s  i n c rease i n  b o n e  chan ges w o u ld be expected i n  G roup II thau i n  
G roup I p rov i din g suI phone treatment has n o  elIect .  The res u lts obtained 
are the c on trary , and in fa vuur of s u l p hone treatmen t .  

Spun taneo us arrest of bone c h a n ges,  s u c h  as atrophic absorpt ion and 
spontaneou s  hea l i n g  of cysts,  undoubtedly occ urs; as does spo ntaneous 
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regress iun in s k i l l  les iuns.  To w h a t  e x ten l s uc h ,t process h a s  oc c u rred 
i ll this s l u d y  it  i s  d i ffi c u l t  to determ i n e .  T he fact , ho we ver that the 
shorteFtreatment gro u p  did not do as lVe l l  as the gro u p  treated for more 
than five :vea rs s u ggests that the lack of retrogression of bone chan ges i n  
t h i s  gro u p  w a s  n o t  e n tirely d u e  to spontal leous arrest . 

To give a detin ite answer as to the value of the su lphon es in bone 
lesio lls of leprosy, a more p ro l o n ged study o f  a larger gro u p  of patients 
is necessary . An y fol lo w - u p  period of less than ten years is considered 
ins u ffic ien t for determ i n i n g  the true p ro l Jab i li ty and degree of p re ven t ion 
ur a rrest . 

CONCLUSIONS.  
Observations yf bone changes in leprosy over a five-year period 

in a group of patients treated adequately with sulphone drugs 
indicates that lesions of bones presumably due to the direct action 
of M .  leprae ,  such as cysts , heal ; and that a restraint on further 
progression of  atrophic bone absorption, secondary to neural 
involvement, probably occurs . 

Where extensive neural involvement is present prior to treat­
ment, secondary bone changes are liable to increase in severity . 

The apparent relatively rapid healing of bone cysts under , 
sulphone treatment suggests that they may be true lepromata of 
bone . 

Studies of bone changes during treatment of leprosy ml lst o f  

necessity be of  long duration because of the usual slow e v o l u t i o n  o f  
such lesions , and the  slow response of  most leprous lesiolls t o  
treatment .  

The prevention of  bone changes in leprosy through early 
treatment with sulphones is an apparent possibility . 

Fu�ther study o f  bone changes during sulphone therapy, in a 

larger grou p  of patients over a longer period of t ime, correlated 
with accurate observations on nerve lesions , is recommended as 
necessary before final conclus iolls can be drawn . " 

' (be PreJI!II/ 5Id/UJ of tbe 5ltlpho,;es in , (herdpy, by D rs .  A .  E .  
Sharp alld E .  H .  Payn e .  This article i s  a general study o f sulphone 
therapy ending with a plea for the complete avoidance of any 
control of  these drugs . [The authors apparently fail to realise that 
the indiscriminate use of anti-leprosy drugs by patients and physi­
cians with inadequate knowledge will almost certainly ( a )  drive 
the disease underground and (b )  lead to a spread of infection by 
cases which , although clinically improved , may still be high ly 
positive .-Ed. ] 
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