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A new hope • 

In Leprosy 

Etisul 
TRADB MARX 

"With 'Etisul', hope begins to appear for a 

satisfactory treatment of the malignant forms 

of leprosy, such as show intolerance to 

standard treatment." Leprosy Rev., 1960,31,260. 

The value of 'Etisul' in the treatment of leprosy is now 

well documented in the literature. The rapid decline 

in the Bacterial Index of bacilliferous patients is the 

most striking feature of treatment. 'Etisul' clears the 

macules, nodules and infiltration more quickly than 

any other drug available. Used in combination with 

'Avlosulfon' (dapsone) it may well reduce the duration 

of institutional treatment by at least six months. 

'Etisul' (Percutaneous) is now available in a liquid 

form, presented in a multi dose pack. 

Etisul (Percutaneous) 
TRADE MARK 

COllIaining diethyl dithiolisophthalate 96% (specially peT/urned) 

The new formulatIon provIdes: 

* rapid absorption from 
the skin, hence easier 
inunction 

* a substantial saving in 
cost per dose 

* a preparation conveni
ent for mass treatment 
schemes and acceptable 
to the patients. 

BOTTLES OF 250 mi. 
(i.e. sufficient for 50 doses) 

A special dosage measure, with 
plastic closure, holding a single unit 
dose of 5 ml. is supplied with each 
250 ml. bottle. Further supplies of 
this measure are available at special 
quantity rates. 

IMPERIAL CHEMICAL INDUSTRIES LIMITED PHARMACEUTICALS DIVISION WILMSLOW CHESHUU! 

Ph. 197/0 



EDITORIAL 

EDlTORIAL 

I.  Forthcoming 8th International Leprosy Congre ss

This is prel im i nary informat ion .  It is hoped that a ful ler pro
gramme wi l l  be issued later. I nternational Congresses of Leprology 
are usual ly held at in tervals of 5 years, under the auspices of the 
I nternational Leprosy Associat ion (President Dr .  H. W. Wade, 
Cul ion ,  Ph i l i ppi nes ; and General Secretary-Treasurer Dr.  J. R. I n nes, 
8 Portman Street, London W. I ,  England) ,  and usual ly  a government 
or country offers to be host . In this case the country is  B razi l ,  and the 
Congress wil l  be held in Rio de Jane iro 1 2-20th September 1 963, 
and a Nat ional Organiz ing Comm ittee (COCI L)  has been set up in 
Braz i l ,  of wh ich the President i s  Dr.  Fausto Castelo Branco, Servic;o 
Nacional de Lepra, Rua Sao Cristovao, 1 298, Rio de Janeiro-Estado 
da Guanabara , Bras i l .  No doubt the Brazi l ian authorit ies will be 
issuing the ir  official inv i tations to al l  countries, and in the meantime 
it should be noted that from the side of the Internat ional Leprosy 
Associat ion we should l i ke that everyone who i s  d irectly interested i n  
leprosy should al ready consider h imself or herself  invited to t he  8th 
Congress. We in  ] LA are most grateful to Brazi l  for their k ind 
i nvitat ion to hold the 8th Congress i n  Brazil and for the i r  invaluable 
collaborat ion,  and i t  is obvious that all leprosy workers and all 
i nterested in leprosy can make the best retu rn for their magn ificent 
invitat ion to hold the Congress in Brazil by determin ing  to atten d  
t h i s  Congress. ( I f  you are worried about w h o  i s  going to pay your 
fare please do not expect B razil  or  the I LA to do so, but approach 
your own governments and local o rgan isations!) The scientific plan 
of the 8th Congress is al ready in process of organization .  A l l  that can 
be said now is that the subject has been sect ioned into Round Tables 
and Panels. The chief d ifference between a Round Table and a Panel 
i s  that the members of the former wi l l  be expected to attend in Rio 
about a week before the date of the Congress, in order to d i scuss the ir  
subject " round the table" . Both Panels  and Round Tables will have 
to do a lot by correspondence . There is  bound to be l imitat ion on 
length and number of papers, proffered or  called-for, and the 
Chairmen of Panels and Round Tables will have a great deal of 
i nfluence on this ,  because after all they wil l  be the "captains" of a 
particular sh ip of the whole navy. The sectional subjects chosen are: 

Pathology and Experimental Transmission (Round Table) 

Borderl i ne and Indeterm inate Leprosy ( Round Table) 

Leprosy Reaction ( Panel) 

Therapy (Panel) 

Epidemiology and Control (Panel) 

Bacteriology and Immunology (Panel) 
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Ed ucat ional and Social Aspects (Panel )  

Physical Med ici ne and Rehabi l itat ion ( i nc lud ing Surgery and 
Vocat ional  Train ing) (Pane l )  

II. Report of  a Trial of  Etisul in Leprosy, by  Russian scientists 

We welcome very much a paper which we publ ish in th i s  issue 
pp. 222-239 by TORSUYEV, BOG UN, TORSUYEVA, CHERNYAVSKAYA and 
SOKOLOV. In thei r paper, after a ful l  study of the reports of previous 
authors ,  the present authors go on to describe the resu l ts  of their  
own experience with Et isul  i n  10 pat ients at the Upper Kuban 
Leprosari um and IO pat ients at the Rostov Leprosari um .  The authors 
report data wh ich convincingly ind icate the therapeutic effect iveness 
of Etisu l .  They conclude that Etisul i s  an act ive and wel l tolerated 
ant i- leprosy drug and that it i s  a val uable addit ion to therapy i n  
lepromatous leprosy. The  best effect i s  obtained i n  fresh or early 
leprosy. Inunctions of Et isul  whether 3 t imes or  6 t imes a week are 
equally effective, and the bac i l l i  d isappear from the nasal mucosa 
much more q u ick ly than from sk in  les ions.  They suggest that the 
d rug should be studied to assess i ts  effect iveness i n  repeated courses 
of t reatment.  

This  paper represents the first report in Leprosy Review, of a 
tr ial of th i s  new drug, Etisul ,  i n  the USS R. We congratulate the 
authors on their carefu l work and only hope that reports of trials 
elsewhere i n  thc Soviet Union will become avai lable to us. 

ill. Lepra Reaction and the General Adaptation Syndrome 

Another subject of very great interest and value at the present 
t ime is Lepra Reaction .  Dr. ERNEST MUIR has made a study of it i n  
relation t o  t h e  general adaptation syndrome and h i s  paper appears 
on pp. 240-251. He seeks to explain lepra react ion in its two forms of 
erythema nodosum leprosum and acute exacerbat ion,  by the general 
adaptat ion syndrome of S ELYE.  He th inks that lepra reaction does 
not appear as a uniform response to one agent but as a response to 
a large number of widely d iffer ing agents. He th inks that in acute 
exacerbation as compared with erythema nodosum leprosum the 
d ifference l ies in the success revealed by the latter in producing 
tolerance to certa in causes of stress, whereas in acute exacerbation 
there i s  a fai lure to do so.  He describes the cause of the appearance of 
erythema nodosum leprosum at the beginning of suI  phone t reatment 
and the effects of physical exercise, d iet and compl icating condit ions .  
He describes the prevention and treatment of lepra reaction with 
special reference to physical tra in ing and cortisone therapy. 

S .  G. BROWNE and E. M .  DAVIS: Also in  th i s  i ssue pp. 252-254 

report on a related matter, namely Reaction in Leprosy precipitated 
by Smal lpox Vaccination. 
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These authors found that patients suffering from lepromatous 
leprosy when exposed to smal lpox, seem to be more susceptible to 
smal l pox than those suffer ing from non-lepromatous leprosy, and 
those who succumb to sma l lpox tend to suffer  from lepra react ion ; 
also that lepromatous pat ients run a real r isk of developing a re
act ional condit ion as the result of smal lpox vaccinat ion, especial ly i f  
they have had reaction  previously. Th is  react ion i s  i n  general m ild 
and transient,  but patients who are already i n  reaction when they 
are vaccinated suffer a deteriorat ion.  

OBITUARY 

Sir Leonard Rogers, K.C.S.I. , C.I.E., F.R.S., M.D., F.R.C.S., 

F.R.C.P., LL.D., R ET. MAJ. GEN. I.M.S. 

Hon .  M ed .  Adviser, Br it ish Leprosy Rel ief Associat ion,  

Author of Happy Toll; Fifty-five Years of Tropical 

Medicine 1 95 1 .  

Died 1 6  September, 1 962, at Truro, Cornwal l ,  

a t  t he  age of  94. 

Al l  leprosy pat ients in  I nd ia  and the world, and all 

leprosy workers, mourn the passing of Sir Leonard Rogers 

and are grateful for his fruitful interest in the d i sease through

out his long l i fe .  H i s  work for leprosy sufferers began in 

I nd ia in 1 9 1 5  i n  the chaulmoogra oil days. ] n 1 924 he 

founded (w ith Sir Fran k Carter and Rev.  F. Oldrieve) the 

Brit ish Leprosy Rel ief Associat ion,  and he wrote i n  1 925 

a book on leprosy i n  conjunction with his friend and col 

league Dr.  E. M u i r, C.M.G., C.I.E. (who to this  day cont inues 

as a M ed ical Adviser, Chairman of the M ed ical Commi ttee, 

and member of other com m ittees of the Brit ish Leprosy 

Rel ief Associat ion) .  Sir Leonard to the last cont inued h i s  

active i nterest in  leprosy research, to which he gave m uch 

of h is own financial resources .  His marvel lous scient ific 

contr ibut ions to tropical medicine w i l l  be recalled else

where. That he included in these a long series of contribu

t ions to the understanding  of leprosy and its rel ief wil l  ever 

be remembered grateful ly of th is  prince among men . 
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OUR EXPERIENCE IN THE TREATMENT OF 

LEPROSY WITH ETISUL: 

A Preliminary Report. 

By PROF. N. A. TORSUYEV, V .  V. BOGUN, N. N. TORSUYEVA, 

G. VA. CHERNYAVSKAYA and V.  V .  SOKOLOV 

In collaboration with Senior Doctor K. K. KHARABADZHAKHOV 

of the Rostov-on-Don Experimental-Clinical Leprosarium of the 

Russian Federation of Soviet Socialist Republics Ministry of Health; 

Senior Doctor L. N. KASPAROV of the Upper Kuban Leprosarium; 
and Rector and Professor A. M. GANICHKIN of the Donets Medical 
Institute named after Gorkiy. 

(From the original Russian text, translated by Mr. D. M. Blakeley 
in collaboration with Dr. J. Ross Innes.) 

In spite of the high therapeutic effectiveness of suI phone com
pounds they cannot be considered ideal for the treatment of leprosy 
and a pressing search for new, effective preparations continues. 

In view of the impossibility of experimentation on animals, new 

preparations for the treatment of leprosy usually come into use after 

the degree of therapeutic effectiveness has been established in relation 

to experimental tuberculosis, and sometimes after clinical tests. 
E. DEL PIANTO (I 950) was the first to report that a mixture of two 

mercaptans-mercaptobenzothiazol-5- oxygen sulphate and ethyl

thiosulphonate retards the development of tuberculosis in porpoises. 

Later (in 1959) he indicated that as early as 1948 he had drawn 

attention to the antitubercular properties of oxygen ethylthiosulphate 

in experiments with the Koch's bacillus in vitro . 

G. BERTACCINl (1955) beginning his work at the end of 1954, was 
the first to check the effectiveness of ethylthiosulphonate on leprosy, 

and in 1957 reported interesting results from the treatment of 31 
lepromatous type subjects with this substance over a period of nine 
months, prescribing doses of from 0·8 to 1·6 g. every 24 hours. 

J. G. ORBANEJA, F. CONTRERAS, M. SUCH, J. GUILLEN, A. GARCIA 
PEREZ, J. TARABINl, F. MORAN and J. TERENCIO (1957) treated 34 

lepromatous type subjects with the compound "Leprosan Aue-3" 
with definite clinical and bacterial improvements. Chemically this 
compound is poliaryl polysulphide, a wax-like substance with an 

exceptionally unpleasant smell, probably explained by the presence 
of several aryls of mercaptan. There is no smell however, in capsules, 

in fat or in fine powder form. This preparation is known as Leprosan 
(Aue EL-3). 

G. W. DRIVER (1959, 1957), making a study, as from 1951, of 

400 different derivatives of ethyl mercaptan, focussed his attention on 
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diethyl d i th io l izoftalene, a compound chemically very close to ethyl 
alcohol . This  compound has the formula : 

o 

II 
C-S-C2-H5 

(\1 
'/C-S-C2Hs 

II 
o 

and is a l ight-yel low volat i le  oi ly l iq uid with a garl ic smel l .  I t  was 
synthesized by the pharmaceutical d ivis ion of the Brit ish firm 
I mperial Chem ical I ndustries Ltd . and is sold under the trade name 
Etisul  (synonyms : compound 1 5 .688,  ETI P, ET, Ditophal) i n  tubes, 
each contain ing 5·0 g .  of pure preparat ion mixed with 2·0 g .  of a 
neut ral base (magnes ium stereate). This  preparation bas the appear
ance and consistency of soft cream and should be kept in a cool place. 

M. NAGUIB and J. M. ROBSON ( 1 956) reported its h igh rate of 
efficacy; i t  retards the development of infect ion in m ice infected in 
the eyes with the bac i l l i  of rat leprosy. The mechanism of act ion of 
Et isu l  has not been explained . At present there i s  no chemical ,  
biological nor cl in ical proof of its similarity in act ion,  for example, 
to D DS or  Ciba- 1906, nor has i ts  antagonist ic influence on these 
preparat ions been established . 

In experiments on  t issue cultures G. E. DAVIES and G. W. DRIVER 

( 1 958) d iscovered t hat ethyl mercaptan affects the tuberculous 
baci l l i  to be found inside human monocytes and those of the por
poise .  G. W. DRIVER (1960) confirmed the effectiveness of the pre
paration in relat ion to intracel lu lar  tuberculous bacil l i  even in the 
cult ivat ion 1 0y/ml .  He considers that the preparation modifies the 
exchanl$e of monocytic substances, depriv ing the bacil l i  of substance 
essential for their activity. According to E. L. ROSE (1958) ethyl 
mercaptan stimulates the natural defensive st rength of the organism 
infected by the acid-fast mycobacteria and possibly strengthens the 
degree of ant ibacterial effect iveness of the macrophages. 

T.  F .  DAVEY and L. M. HOGERZEIL ( 1 958) consider that the 
preparat ion does not act d i rectly on the m ycobacteria of leprosy, and 
T. F.  DAVEY ( 1 959) th inks  the mechanism of act ion more probably 
bacteriocidal rather than bacteriostatic. 

Etisul is easi ly absorbed by the skin when rubbed i n .  J. S. LOWE 

(1960) with the aid of C- 14 tracer su bstances, established that Et isul  
i s  dissolved in  the l ipids of the skin  and calculated that the concen
t ration of mercaptan in the blood, which separates from Etisul after 
i nunction, i s  I ·5 mg. %, reaching a maximum on the second day. He 
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also d iscovered the preparat ion in the l iver. The t ransformation of 
Etisul into ethylmercapta n takes place slowly, by means of the sk in  
esterase . 

Us ing the 35-S t racer substance, D. G. JA MISON and E .  PA LMER 

(1961) establ ished that  four  hours after Etisul  has been rubbed i n  
particles of  it are to be  found i n  heavy concentrat ion between the 
shaft of the hair and their outer root sheaths .  I t  was also to be found 
i n  sma l l  q uant it ies i n  the  subepidermal region ,  a fact wh ich shows the 
d i rect penetrat ion of Etisul t h rough t he epiderm is to the level of the 
hair fol l icles .  After s ix hours rad ioactive particles were found in 
considerable q uant ities i n  the fatty cel l s  and the connective t issue 
elements, forming an infil trate . A concentrat ion of rad ioactive 
particles is evidently always h igher in  those places where one can 
assume the existence of a great quant i ty of a large infi l trat ion of cel ls .  
After 24 hours the marked particles penetrate into the circle of 
subepidermal nerve cl usters and stat ion themselves around the 
advent i t ial cel l s .  The concentrat ion of these particles increases around 
and inside the adventit ial cel l s ,  in  the granulomata, i n  the cel l s  and 
lum ina of the excretory sweat glands, th is  stage being particula rly 
pronounced after 48 hours. Conseq uently Etisul is in  fact secreted 
by the sweat glands, as M. LECHAT poin ted out  (1959), and after 
24 hours penet rates into the blood stream and i s  concentrated main ly 
i n  the s i tes  of the pathological process. 

The firm recom mends that Etisul should be appl ied by in unct ion . 
Several m inutes after appl ication the pat ient is conscious of a garl ic 
smel l  on h i s  breath .  He may then clean his teeth regularly wi th a 
peppermint-flavoured toothpaste or eat peppermin t  lozenges or  
sweets .  Et isu l  is most conven ient ly appl ied i n  the bathroom i n  order 
to avoid soi l ing the patient 's cloth ing.  

The actual  i nunct ion of Et isul  (one tube) i s  done briskly over the 
whole of the body, except for the arms and the stomach, the head and 
neck, and the hairy parts of t he body. Fifteen minutes after appl ica
tion the pat ient takes a hot shower (not a bath) .  After thoroughly 
cleansing h imself of Etisul with soap, the pat ient dries h imself, puts 
on h is day clothes and goes to the ward . Treatment i s  given to 
inpatients either by fel low pat ients undergoing the same treatment 
or by a nursing s ister wearing th ick rubber gloves. Before appl icat ion  
the patient should be  la id  on a rubber sheet and afterwards the  body 
wiped down with a sponge and washed with water. The washing of 
soiled cloth ing is  not effective ; the alkal i of the soap joins with the 
Etisul to produce a sulph ide smel l . The firm, free of charge, provides 
a special substance, " Lissapol", for wash ing soi led cloth ing  i n  
boil ing water. 

The firm's instructions, enclosed in each container with the 
preparation ,  advise that i n unct ion should l ast 15-20 min utes and that 
on its complet ion there should be a period of 15-20 minutes to air  the 
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skin before the pat ient  dresses .·Jn unct ion should be carried out at 
any one t ime on a sma l l  part of the body .  A .  R. DAVISON ( 1 96 1 )  
prescribed wash ing  o ne hOllr after i n unction ; T .  F .  DAVEY and L .  M .  
HOGERZEIL ( 1 959) t h ree hours after i nul1ct ion . 

Fol lowing T. F .  DAVEY'S advice, M .  LECHAT'S pat ients ( 1 959) 
were rubbed with Etisul only on the skin of the trunk,  and t reated 
each other .  There fol lowed a period of 2-3 hours after i nunction and 
before wash ing during wh ich the pat ients did not dress (these 
observat ions were made on the equator at Yonda leprosari um) .  

A l l  the authors who have made a study of Et i su l  are  unanimous 
in  po int ing out that it i s  wel l  tolerated , also the absence of  toxic 
compl icat ions whatever, even when the preparat ion is  appl ied i n  
doses o f  5 ·0 g. every day ( A .  S .  GARRETT 1 959). I n  systematic cl in ical 
analyses of ur ine and blood, i t  has been i m poss ib le to detect any 
abnormal i t ies (T. F.  DAVEY and L .  M .  HOGERZEIL 1 959). 

Accord ing to the firm's prospect us, about 50 % of pat ients dur ing 
treatment wi th Et isu l  suffer s l ightly from erythema or dermatit is, but 
th is  qu ickly clears up  when there is  a temporary cessat ion i n  inunction . 
However, COBURN and M ARSDEN ( 1 960) reported that in some cases 
dermat i t i s  was prolonged because of sk in al lergy. The authors con
sider that in  these cases treatment can be cont inued , if  at the same 
time as the i nunction a dust ing of I % of hydrocortisone i s  appl ied . 
An  al lergic dermat i t i s  of th i s  k ind  is mainly to be found in people 
whose skin is  deficient in  pigmentat ion . Dermat i t i s  usual ly appears 
after seven to ten days and, if the infect ion is  part icularly severe, 
t reatment has to be stopped, but in less severe cases it can be con
t inued . After three appl ications of Et isul  on one patient, H. 

MCGREGOR ( 1 96 1 )  observed that dermat i t i s ,  possibly aJ lergic, was 
qu ickly developing but put th i s  down not to Eti su l  t reatment but to 
food wh ich had contained a certain Saravakskiy plant from the 
M elanorrhoea group,  of which the local name is  "rengas". 

Out  of 86 pat ients rece iv ing Et isul  ( i nunctions two to five t imes a 
week) A .  R. DAVISON ( 1 96 1 )  observed s ix  cases of dermatit is , which , 
in h i s  opin ion, were not connected with Et isu l  t reatment but with the 
s im ultaneous dose of D DS ; this i s  confirmed by two other cases of 
dermatit is  (one severe, i n  the form of exfol iate erythrodermia), 
wh ich developed in a control  group of pat ients who had not received 
Et isul  t reatment . 

C. M .  Ross, J. F. TELFER and D. D. HILTON ( 1 960) reported two 
cases of dermat i t is ,  accompan ied by an aggravation of specific 
eruptions, wh ich q uickly passed after Et i su l  i nunct ions had stopped . 
The authors emphasise, moreover, that  amongst those pat ients who 
had taken DDS t reatment rather badly the tolerance of su lphones 
became considerably better when Etisul  was applied s imultaneously ;  
severe leprosy react ions ceased and t he symptoms of erythema 
nodosum leprosum became markedly weaker. 
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B. D. MOLESWORTH ( \  961 ) reported that out  of 29 pat ients 
treated with Et i su l ,  dermat i t i s  deve loped in  one pat ient but qu ick ly 
d i sappeared , a l though t reatment was not stopped; apart from th is, 
erupt ions of m i ld erythema nodosum leprosum appeared on ly  
infrequent ly .  

E .  DEL PI ANTO (J  959) ind icates that whi le Et isul  i s  be ing given in 
combinat ion wi th  D DS, any exist i ng leprosy react ions cease but 
usual ly reappear i n  weaker form after the  course of i nunct ion has 
fin ished . D. 1. JAMI SON, E. PALMER and R. L .  VOLLUM ( 1 96 1 ), 
however, observed that ch i ldren somet i mes had leprosy react ions 
during combi ned t reat ment if  the dose of Et isul  were large . After a 
temporary cessat ion of inunct ions, the  react ion  swift ly d i sappeared . 
Out of 1 3 3 patients t reated with Et i su l  T. F .  DAVEY saw only  two 
with weak ly-marked leprosy react ions and  M. LECHAT ( 1 96 1 )  only 
two out of 28. 

H. MCG REGOR ( J  96 1 )  observed t hat not a s i ngle case of severe 
nephrit is  developed dur ing Et isu l  t reatment .  Out of 29 pat ients one, 
after 10 in  unct ions, developed severe erythema nodosum leprosu m .  
B y  that t ime h i s  bacterial index had fal len from 0·5 t o  0·33 ,  but five 
months later, with the cont in uat ion of D DS t reatment,  the pat ient 
became bacterial ly negat ive. 

Accord ing to A .  R. DAVI SON ( 1 96 1 ) , the percentage of people with 
erythema nodosum leprosum in a group t reated solely with D DS was 
37 % ;  in  a group treated with D DS, Ciba- 1 906 and Et isul twice a week 
i t  was 33 % and amongst t hose t reated wi th  D DS, Ciba- 1 906 and 
Et isu l  five t i mes a week it was 50 %. 

• 

G iven the excel lent  tolerance of the preparat ion and the absence 
of unpleasant col l ateral effects, many authors th ink  that Etisul could 
be widely used i n  outpat ient t reatment . (R. MCG REGOR 1 96 1 ; 
C .  M. Ross, 1. F .  TELFER 1:nd D. D. HILTON 1960 ; M .  LECHAT 1 959 
and others ) .  

As far as the  unpleasant garl ic sme l l  of Et isu l  i s  concerned , i t  i s  
not very st rong and is ,  in  any case, l ess  unpleasant than chaulmoogra 
preparat ions .  Accord ing to M. LECHAT ( 1 959) and H. MCGREGOR 

( 1 96 1 )  the smel l el icited complaints neither from other pat ients i n  the 
same wards not being t reated wi th Et isul ,  nor  from the pat ient's 
fami ly  in the case of outpat ients .  M .  LECHA T ( 1 959) points out that 
after each appl icat ion the  pat ient's perspi rat ion acqu i res a definite 
smel l of garl ic .  In the l ight of the above informat ion i t  i s  a l itt le 
surpr is ing to see T.  F. DAVEY'S statement ( 1960) that because of the  
strong and unpleasant smel l  of ethyl mercaptan he was obl iged to  
stop h i s  first tr ials of Et i su 1  on 1 8  patients .  

Although C O BURN and MARSDEN ( 1960) consider that the 
Mycobacterium /eprae does not develop res istance to Et isu l ,  the 
majority of a uthors do not share their opin ion .  

T. F .  DAVEY ( 1 959),  backed by very great experience i n  the use of 
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Et i su l ,  maintai ns that if t reatment is given with Et isu l  a lone its 
therapeutic effect ceases after 2-3 months .  It i s  not yet clear if  Et isu l  
can again become effect ive after a break i n  t reatment,  dur ing a 
second course . I f  Et isu l  t reatment is begun at the same t ime as dosing 
with DDS the effect mentioned above is usual ly absent .  On the other 

. hand, when a patient begins  by taking DDS internally over a period 
of several weeks  and Etisul treatment i s  then begun ,  in addi t ion,  when 
t he daily dose has reached 200 mg. , no res istance develops to the 
preparat ion by the end o( the th i rd mont h .  

T. F .  DAVEY and L. M.  HOG ERZEIL ( 1 959) maintain that wi thout 
any doubt there i s  i n  fact resistance to Et i su l  from leprosy baci l l i .  
The first indicat ion of resistance is the recurrence of the typical 
Mycobacterium /eprae in smears where only granular forms had 
appeared before .  At the same t ime there is a definite i ncrease in  the 
act ivity of erupt ions .  This is usua l ly  to be observed three or  fo ur  
months after the beginning of t reatment with Et isu l  alone .  These 
developments are always absent if  treatment i s  first begun with DDS, 

augmented wi th  Et i su l  for about three months,  and the t reatment 
then cont inued wi th suI phone preparat ions .  

A year later, T .  F.  DAVEY ( 1960) reported that out of 1 5  pat ients 
t reated sole ly with Et isul , 6 ·0 g. each,  twice a week, there were signs 
of resistance in six. Such ind icat ions were completely absent from 
patients subjected to t he combined t reatment during seven months 
of observation .  

I n  the beginn ing dosages and methods in  the use  of Etisul 
differed very widely. 

Thus, E .  DEL PIANTO prescribed for his 33  patients for one year 
ethyl su lphate daily, 1 ·2 g. each, in one group and in combinat ion 
wi th DDS in  the other group.  The preparat ions were taken s ix days 
a week ; the dai ly dose was divided into three and taken three t imes 
a day, and i t  was found that the second method was the more 
effective. 

T. F. DAVEY ( 1 960) t ried out  several methods .  One group of 
pat ients was t reated solely with Etisul-6'0 g. each a week ; five out 
of 1 5  lepromatous patients showed clin ical improvement. In a group 
treated simultaneously with DDS and Etisul  results were s ignificantly 
better during the first 8- J 2 weeks than in the fol lowing three months. 
Et isul  alone, applied over a period of three months, also gave good 
results .  

However, the best results were achieved with patients who were 
first put on a course of DDS, orally, 1 00-400 mg. each, over a period 
of several weeks  after which the t reatment was augmented by Eti su l  
inunctions.  The author considers i t  most satisfactory to  prescribe 
Et isul  when the prel iminary in i t ial DDS treatment reaches i ts  
max imum dosage . H.  MCGREGOR ( 1 96 1 )  t reated 27 pat ients with 
Etisul  over a period of 1 2  weeks and found cl in ical improvement in  
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all of them . M .  LECHAT ( 1 959) treated 28 pat ients, of whom 20 had 
previously taken DDS. They were all prescribed D DS orally in 
i ncreasing doses, from 400 to 600 mg. each day, taken three times a 
day, and Etisul was rubbed in  for 1 2- 1 4  weeks, up to a dosage of 
32 ·0 g .  for adults and about 1 5 ·0 g .  for chi ldren . All  ach ieved good 
results, except two who left observation and two who had severe· 
leprosy reactions. 

A .  R. DAVISON ( 1 96 1 )  made a year's observat ion of 86 pat ients, 
d ivided into three groups : in the first  (33 people) the pat ients took 
D DS orally and Ciba- 1 906 ; in the second (33 people)-D DS, 
Ciba- 1 906 and Etisul ,  5 ·0 g. twice a week ; and in the th i rd group 
(20 people)-DDS, Ciba- 1 906 and Etisu l ,  5 ·0-6 g .  once a week . In  al l 
groups there was a defin ite clin ical improvement :  the " lesion index" 
in group 1 fell from 6 ·6 to 4'8 , in  group 2 from 7 · 1  to 4 ·9 and i n  
group 3 from 5 ·9 t o  4 · 5 .  

T. F .  DAVEY ( 1 960) came t o  the concl usion that i t  was most 
sensible to use Etisul in  conjunction with doses of D DS and, better 
still DDS and Ciba- 1 906 at the same t ime .  Init ial ly t reatment should 
be given with D DS alone, and when the dose reaches 200 mg. should 
be augmented by Etisul ; this combined treatment should continue 
for three months, after which suI  phones should be used to carry on 
the t reatment .  

Th i s  principle is now generally accepted and even IC I  Ltd . itself 
recommends users to observe it . At present i t  i s  becoming clear 
which method of treatment i s  the more advantageous ; the 24-week 
one (application three t imes a week)  or  the twelve-week one (s ix 
t imes a week) .  

Only N. MUKERJEE and S .  GHOSH ( 1 960) have been unsuccessful 
in using Et isul  in isolation, in the t reatment of 3 lepromatous 
patients over a period of s ix months ; A .  R. DAVISON ( 1 96 1 )  reported 
that the effectiveness of combined treatment was no greater than the 
usual t reatment with sulphone p reparat ions .  Everyone else, however, 
affirms that this form of treatment i s  in fact more effect ive. True, 
T. F. DAVEY and L. M. HOGERZEIL ( 1 959) n ote that although in  the 
majority of cases there i s  an exceptional cl inical and bacteriological 
effect, this effect i s  very weak in some cases . In this connect ion, the 
writers remark, the nature of the patients' d iet and the length of the 
i llness may play a definite part . 

Cl inical improvement following t reatment by ethylthiosulphate 
alone was observed by E. DEL PIANTO ( 1 959) in two months ; after 
3-4 months with Etisul and DDS by T.  F .  DAVEY and L. M. HOGER

ZEIL and in even in 3 weeks  by H. MCGREGOR ( 1 96 1 ) . 
T. F. DAVEY concludes ( 1 959) that Etisul is "sat isfactory" in the 

t reatment of fresh cases of leprosy ; in old cases, however, previously 
treated over a number of years with many other substances, for 
patients with few bacil l i ,  the results obtained by Etisul t reatment are 
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not marked . M. LECHAT ( 1 959) descri bes the success of Et i su l  
treatment as "except ional",  and i n  any case much greater t han that 
ach ieved by sulphone treatment .  I n  some cases he has been able to 
observe the d isappearance of the leproma an� the abundant lepro
matous infil trations l i teral ly  i n  the space of two months .  

Accord ing to IC[ i nformat ion ,  Et isul t reatment obtains i ts  best 
results ,  from a cl inical and bacteriological point of view, in  com
pletely fresh lepromatous and d imorphous cases, wh ich have 
previously not been t reated at all . 

D. J. JAMISON, E .  PA LMER and R. L. VOL L U M  ( 1 96 1 )  consider an 
i ntens ive combined course of treatment with Etisul and DDS to be 
the "optimum" .  

An improvement i n  the general cond it ion and well-being of 
patients i s  noted by E .  DEL PI ANTO (1959), D. G. JAMISON, E. PALMER 

and R. L. VOLLUM (196 1 ), H. MCGREGOR ( 1 96 1 )  and many others. 
C. M .  Ross, J. F. TELFER and D .  D. HILTON ( 1 960), l ike other 

writers, point to the reso lut ion of the lepromatous i nfilt rates and 
i solated leproma, the l oosening of contractu res, an easing of pain 
aris ing i n  th ickened nerve trunks, and improvement in finger move
ment and also the comparat ively swift disappearance of oedema i n  
t h e  dorsal surfaces of hands and feet .  This last phenomenon i s  
particularly emphasised b y  H. MCGREGOR (196 1 ) .  Apart from this ,  
he draws attention to the exceptionally rapid resolut ion of leproma 
in several cases .  D. G. JAMISON, E. PALMER and R. L. VOLLUM ( 1 96 1 )  
write that i n  one case of severe lepromatous infection the disease had 
complete ly d isappeared after three weeks  of combined t reatment with 
DDS and Etisu l .  

B .  D. MOLESWORTH ( 1 96 1 )  relates that two of his  patients were 
t reated with D DS over five years and were constantly suffering from 
erythema nodosum leprosum eruptions and very severe nephrit i s .  
After Et isu l  began to be added to their t reatment the trouble stopped 
and the i r  bacterial index fel l  from 2·5 to 0·75 and from 2·1 to 1 · 3 .  
B y  t h e  electrophetic method on paper, E .  DEL PIANTO ( 1 959) 
established that in patients f-'i th increased globul in content in the 
blood serum there was a rapid fall which went parallel with the 
cl inical improvement . 

E .  DEL PIANTO ( 1 959), in observations carried out  over a period of 
one year on patients t reated with Etisul alone, noted an improvement 
in the bacterial index, beginn ing as from the th ird month, and re
marked that the typical bacil l i  d isappear but  that the granular forms 
of them remain .  

Accord ing to M. LECHAT ( 1 959), even after two months the 
bacterial index falls considerably and several patients become 
negative, although cl i n ical ly not a l l  eruptions had then resolved . 

T. F. DAVEY (1959) carried out  observations on  several groups of 
pat ients .  In the first group pat ients received D DS orally and were also 
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rubbed with Et i su l ,  3 ·0 g. each every two days, over a period of th ree 
months, and then took D DS ; and even during the first 2-3 months  
t here was an abrupt fall i n  t he index. U nder th i s  method of t reatment 
the i ndex cont inued to improve even after nine months, wh ich does 
not happen i n  the case of t reatment by DDS alone. In the second 
group,  over  a long period of Et isu l  t reatment ( from th ree to 6 
months), when the in unct ion was carried out  i n  l im ited areas 
absorpt ion was obviously inadequate and the index fe l l  less than i n  
t he case of t he  pat ients of  the fi rst group .  In  a l l  t h e  pat ients of the 
th i rd group, who had undergone a short course of Et isul  treatment 
fol lowing chemotherapy by D DS oral ly, the bac i l l i  became gran ular 
and in  some cases d isappeared altogether.  The treatment of the 
fourth group was begun s imultaneously with Et isul  and DDS or  
Ciba-\906 . Dur ing  t he first two months  the fal l  i n  the bacterial i ndex 
was more marked than in those pat ients t reated w i th  D DS alone, 
but i n  the fourth and fifth  months the fal l  slowed down. In the  fi rst 
month of combined treatment of th is  k ind the quantity of normal 
baci l l i  i n  five of the ten patients decreased by half. In scraped sl itsk i n  
smears they had d isappeared i n  n ine patients, b u t  i n  scrapings of 
the nasal m ucus they were there as before .  Some lepromato us 
patients were first given D DS oral l y  (twice a week in doses of 
1 00 mg. , t hen of 200 mg, and final ly of 300 mg.) after wh ich t reatment 
was augmented by Etisu l .  During the first  two months  the resu lts  
were ent i rely satisfactory, but then t here was a slowing down in the 
pace of the i ndex fal l .  In the fifth  group 1 5  patients wi th  severe 
lepromatous leprosy, who had not previously been t reated, received 
ful l  doses of Ciba- 1 906 (2 ·0  g. each), DDS at the ordinary dosage 
and Etisul (6 ·0 g. ) twice a week .  After a month ,  in the case of 1 1  
patients, the number of normal bacil l i  had decreased by half and by 
the end of the fourth month they had in all cases van ished completely 
in scraped sl itsk in  i ncis ions, but were to be found in the nose. 
The best bacteriological resu l t  was reached i n  this group.  

T. F. DAVEY ( 1 959) emphasises that s igns of degenerat ion of 
Mycobacterium ieprae, i n  the form of pronounced gran ularity, appear 
as early as three weeks after the beginn ing of Etisul treatment.  

According to T. F. DAVEY ( 1 959), i n  lepromatous patients ,  
treated first with DDS and subsequent ly with Etisu l ,  the bacterial 
i ndex fel l  after e igh t  weeks from 3 ·0 to 1 ' 5 ,  whereas in the case of 
t reatment with DDS alone i t  was three months before there was any 
bacterial i mprovement: Ciba- 1 906 has the greatest effect i n  the fi rst 
three months but to a lesser extent than DDS and Et isul  in combina
tion. The best results occur  in  cases where the i l lness i s  recently 
contracted . There was no effect observed in old cases, previously 
t reated over many years, cases wi th  a great number of baci l l i .  
Treatment w i th  Et isuL  alone over a 2 -3  month  period i s  unsuccessfu l .  

S ix  months after t he in i t iation of combined treatment in several 
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leprosaria, C. M. Ross, J .  F. TELFER and D. D. HILTON (\960) 
observed a fa l l  in the bacterial  i ndex in one group of pat ients from 
\ ·6  to 0 ·6,  i n  a second from 2 ·0 to 0 ·8 and i n  a th i rd from 3 · 5 to 0 ·8 .  
Accord ing t o  the i r  observat ion ,  there are morphological changes i n  
t he baci l l i  in skin smears. 

The bac i l l i  from the lobe of the ear and the resolved lepromata 
d isappear comparat ively slowly. The best results in terms of bacterial 
negat iv isat ion are obtai ned by regular and combined treatment with 
DDS and Et isul . 

T. F. DAVEY ( 1 960) aga in  reported that there was a bacterial 
i mprovement in all 1 5  lepromatous patients t reated by Etisul inunc
t ions twice a week in 6 ·0 g. doses. It is part icularly not iceable that 
Et isul acts on leprosy bac i l l i  of normal morphology ; i ts influence i s  
weaker o n  the granular forms. 

In 29 lepromatous cases, treated init ial ly over a n i ne-month 
period with DDS alone, the bacterial index fel l  from l · 8 to 0 ·83; 
and in the subsequent twelve days of comb ined treatment from 0 · 83  
to 0 · 34-a fal l  of 62 %.  

Accord ing to B.  D. MOLESWORTH'S observations ( 1 96 1 ) , out of 22 
pat ients treated with Et isu l  and D DS, the average fal l  in  the bac
terial i ndex was 40 %. Typical baci l l i ,  wh ich before t reatment 
amounted to 90 %, d i sappeared du ring the first month and only 
reappeared periodically (over a 3-month period) i n  the cases of two 
pat ients and then d isappeared again .  

Thus, al l  the writers are in  complete agreement i n  recording the 
rapid and beneficial effect of Et isul on the bacteria l i ndex . Unfortu
nately, th i s  effect cont inues when Etisul is used alone for 3-4 months 
but weakens when combined treatment is  employed . 

Only A .  R. DAVISON ( 1 96 1 ), i n  a comparative study, was unable 
to record a noticeable d ifference . Thus, amongst his pat ients rece iv ing 
combined DDS and Ciba- 1 906 treatment, the i ndex fel l  dur ing a 
period of one year's observa t ion  from 1 9 ·9 to 1 6 ·2 o n  average ; D D S  

and Ciba- 1 906 treatment in  conjunction with Et i su l  i nunct ions twice 
a week-from 2 1 · 8  to 1 8 ·3 ;  s im i lar t reatment to above but with 
Et isu l  appl icat ions five times a week-from 20 · 5  to 1 6 ·8 .  

A l l  writers agree that Etisul has a much stronger effect on normal 
leprosy bac i l l i  and a much weaker one, if indeed i t  exists at al l ,  on  the 
granular forms. Carrying out t reatment on fou r  lepromatous 
patients,  previously t reated for 2-3 years with sui phones, W.  H. 
JOPLING ( 1960) was unable to record any cl in ical bacterial improve
ment . He supposes that th i s  i s  because of the absence in such patients 
of l ive normal stai n ing baci l l i ; he assumes that their granular forms 
are already incapable of l iving. 

There are very few data on the h istological changes wh ich take 
place under the influence of Et i sul t reatment . I n  most publ ished 
work-as, for example, in T. F. DAVEY'S article ( I  959)-there is the 
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terse statement that after 3-4 months ,  toget her with a cl in ical 
im provement, "a h istological improvement is also observed" .  

Only D.  G .  JAMISON and E .  PALMER ( 1 960) have reported in  
greater detai l : after Et isu l  treatment a comparat ively rapid cel l u lar 
change occurs (as early as after three weeks) and considerable de
crease of infi l trate takes place i n  lesions of d imorphous leprosy, and 
part icularly of perivascular i nfiltrate, and the baci l l i  grad ual ly 
d i sappear ; i n  tuberculoid cases the density of the infi l t rat ion d im in i 
shes ,  the number of epithel ioid cel l s  d im in ishes and the peripheral 
fibrosis i s  more marked ; i n  lepromatous cases there is a sudden 
decrease i n  the density of the i nfil trate, t he grad ual d isappearance of 
bac i l l i  i n  the i nfi l trate itself, but the baci l l i  remain in the nerve fibres 
of the sk in .  

Four months  after the beginn ing of combined Et i su l  and D DS 
treatment , accord ing to D .  G .  JAMISON, E .  PALMER and R. L. VOLLUM 

( 1 96 1 ) , the characteristic lepromatous infiltrate is replaced by a great 
q uantity of fibroblasts, the number of baci l l i  d im in ishes and they 
take on a granular form.  

The report of R. RHODES-JONES ( 1 960) i s  worthy of great attent ion 
i n  connect ion with bacterio logical research ; if microscopic sect ions 
of sk in  for drying, stained according to Zieh l - Neelsen,  are put in  a 
thermostat at 37  deg. C. it i s  frequently impossible to observe the 
baci l l i  du ring subseq uent days. I n  patients treated not with Et isu l  but 
with other preparations th is phenomenon is  absent .  Checking his 
observations, the author establ ished that the "d isappearance" of the 
baci l l i  in such m icroscopic sections takes place in  per iods from 6 to 
24 hours. He therefore recommends that stained m icroscopic sect ions 
fro m  patients t reated by Et isu l  should be looked over immediately 
after staining. It should be recal led that accord ing to D .  S .  RIDLEY 

(1960) in ord inary preparat ions kept at room temperature the 
stained baci l l i  cont inue to be observable at l east up to a period of s ix  
months .  Recently ICI produced a new preparation-Etisul  Form ula
tion F-565-analogous to ordinary Eti su l ,  but in l iqu id  form . This  
preparat ion i s  cheaper, and is eas ier and qu icker to apply and 
has less  smel l .  In  l i terature so far received by us there

' 
are two 

reports by S .  G. BROWNE ( 1 96 1 ) : for three months he  t reated 1 7  
lepromatous patients, at first giv ing them dapsone o r  thiambutosine 
(Ciba- 1 906) and then, i n  addition ,  EF-565 i n  doses of 5 m!. each 
twice a week in the form of inunction; he notes that the therapeutic 
effect of this substance i s  h igher than that of Etisu! ' B .  D.  MOLES

WORTH ( 1 96 1 )  records that i t  is well tolerated by the patient and that 
i ts  therapeutic effect i s  an i mprovement i n  the cl inical picture and a 
rapid fal l  i n  the bacterial index . 

Our Experience in Russia 

I n  the Upper Kuban leprosar ium a course of Etisul  treatment was 
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begun on  10 pat ients ; but of these one left the leprosari um after ] 0 
days ; the t reatment of another was stopped after one week becauseof 
the development of universal toxic dermatitis from D DS ;  and, fi nal ly,  
the t reatment of a th i rd patient was curtailed because of an aggrava
t ion of chronic nephrit i s .  Thus,  seven patients (5 men and 2 women) 
underwent the ful l  course of t reatment .  The i r  ages varied from 23 to 
53. They were t reated for th ree months, receiving DRT (sodium 
hydnocarpate) in  the usual doses and  Etisul  applications s i x  t imes a 
week . Al l  pat ients were of the lepromatous type ; four  of them were 
in the progressive stage, two in the qu iescent and one in the regressive 
stage of the disease. Al l  except two had severe and widespread 
i nfect ion .  Six pat ients, apart from sk in  lesions, had spec ific nephrit is 
with contract u res, atrophy of the hand muscles etc. The duration of 
the disease varied from th ree to 1 9  years (one patient th ree years ; 
one 9 years ; one 1 1  years ; one 1 6  years ; one 1 7  years ; one 1 8  years ; 
and one 1 9  years) . 

Only one pat ient had not  previously been treated at all . The rest, 
over periods varying  from one to s ix  years, had been treated with 
various sulphone preparat ions (DDS, sulpbetrone, sulphat in) ; the 
majority had had intradermal local ised infi ltrat ions of moogrol or 
other chaulmoogra preparat ions .  

Mycobacterium /eprae was present  in  scrapings of nasal mucus in 
two patients ; i n  scraped sl i tsk in  smears from infected parts of the 
sk in i t  was present i n  large quantit ies i n  five patients and in  moderate 
quanti t ies in two. 

As a rule the t reatment was wel l  tolerated ; there were no compli
cat ions nor accompanying upsets .  The following developments were 
recorded : an aggravation of neurit ic pains  during the first two weeks 
of t reatment in  two cases ; a feel ing  of sickness, also during the first 
two weeks, in  two cases ; erythema nodosum leprosum in one case 
(before Et isul  t reatment the patient suffered from this repeatedly),  
erythematous spots on the chest (quickly disappeared) i n  one case 
and, aga in  in one case, a mi ld papular i tcb ing rash on the sk in  of the 
stomach, which d isappeared without trace after two weeks, in spite of 
continued t reatment by i nunction .  As far as red and white corpuscles 
were concerned, there were no changes in haemoglobin content .  I n  
t h e  case o f  three patients t h e  erythrocyte sed imentat ion rate remained 
as before (with in  the range 5- 1 0  mm. an bou r) ,  in one case it rose 
from 8 to 1 5  and in the case of three patients i t  feB from 23-43 mm . 

an hour to 3-8 .  The maximum arterial blood pressure in one patient fel l  
from 1 50 to 1 05 mm.  of the mercury column ; there were no changes 
in the rest . No pathological changes were to be observed in u rine. 

We have no grounds for connect ing the development of universal 
toxic dermatit is  in one patient with Et isul  treatment . To judge from 
the cl inical picture, it was most probably caused by suI phone 
preparat ions

' 
( DDS), with wh ich the patient had previously been 
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t reated . The origin of the aggravation of chronic nephrit is is not 
ful ly  clear. I n  any case, as is ment ioned above, special ant i -leprosy 
t reatment was tem porari ly stopped in  both these cases. 

I n  all patients t reated wi th  Etisul there was, to a greater or lesser 
degree, a marked cl in ical improvement and th i s  comparatively 
rapidly (after 3-4 weeks)-certain ly more rapid than in the case of 
t reatment by any other preparation . By the end of the course of 
treatment all pat ients had shown good regression of the leproma and 
lepromatous infil trates .  Down hair ,  previously absent ,  appeared on 
the extremities in  the- case of one patient .  J n a second case there was a 
not iceable loosening of contractu res of the hands, and in a th i rd an 
i mprovement in  h igh-steppage gai t .  

Towards the end of the course of treatment,  t races of Myco
bacterium leprae, found i n  the two pat ients i n  scrapings of nose 
m ucus, had completely disappeared and were not observable during 
the most  thorough search . ]n  one pat ient baci l l i  were completely 
absent in the serum from infected places on the skin ; t hey remained 
in  the case of six pat ients but in great ly  reduced quant it ies, being 
gran ular i n  the majority of cases .  

We determined the bacterial index accord ing to the method sug
gested by M .  E. O RLOVA . The i ndex of homogenous forms of Myco

bacterium /eprae is recorded i n  the n umerator  and the granular forms 
i n  the denominator ;  the presence of amorphous fuchsinophi l  
granularity i s  recorded by crosses. If the n u merator d iminishes 
regularly and progress ively when the treatment i s  proceeding success
ful ly, the denominator, proportionately with the dis integrat ion of the 
bacil l i ,  fi rst i ncreases and t hen d iminishes too. The quantity of 
amorphous fuchsinophi l  dust, i nit ial ly absent,  gradual ly  increases 
and t hen slowly begins  to decrease . 

The dynamics of the l oweri ng of the bacterial i ndex in individual 
patients can be j udged from the fol lowing data : 

Patient N o. I 

Patient No. 2 

Patient No. 3 

Patient No. 4 

Patient No. 5 

Patient No. 6 

Patient No. 7 

2 ·0 0 · 2  0 · 1 7  

0 ·07 2 · 2  2 · 3  
1 · 2 0 · 3  0 

] · 5  0 · 5  0 · 5  
0 · 2 5  0 0 

0 ·45 0 ·08 0 
0 · ] 7  0 0 · 5  

1 ·2 0 · 5  0 · 5  
0 · 7  0 · 5  0 

0 · 8  0 · 5  0 · ] 
0 · 3  0 · 5  0 · ] 7  

0 · 7  0 · 9  0 ·6  
0 0 · 5  0 · 3 

0 · 3  0 · 2  0 · 5  

0 · 3  

0 · 5  

0 0 

0 ·25 0 
0 · 2  

0 · 2  
0 ·6 

0 ·6  
0 · 5  

0 · 5  
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I n  one patient ( No . 6 )  the quant i ty of normal leprosy baci l l i  
increased from 0 ·3  to 0 ,6, and in another ( No . 7) the bacterial index 
of homogenous baci l l i  rose from 0 to 0 · 5 .  

Fo r  these seven patients t h e  average index decreased from 0 ·53  
before t reatment to 0 ·2 1  by  the end of the  course, i . e .  i t  was more than 
halved . 

At  the RSFSR Ministry of Health's experimental-clin ical 
leprosarium at Rostov 1 0  lepromatous patients i ncluding three 
relapsed patients were given Et isul  t reatment .  The age of these 
patients-six men and four  women-ranged from 1 5  to 78 : one was 
1 5 ;  two were between 3 1  and 40 ; two between 4 1  and 50 ; one 
between 5 1  and 60 ; two between 61 and 70 ; and two between 7 1  and 
78. Durat ion of the d isease varied in length from one to twenty years : 
four  patients had had the d isease for periods up  to five years ; one for a 
period between 6 and 1 0, and five for periods between I I  and 20 years. 

Eight pat ients were in the p rogressive stage of the d isease, one i n  
the q uiescent stage and one i n  the regressive. All patients, without 
exception,  had previously received different sorts of leprosy treat
ment, mainly by suI phone preparat ions, intradermal injections of 
moogrol ,  and also Ciba- 1 906 over more or  less lengthy periods of 
t ime.  Before Etisul treatment Mycobacterium leprae was to be found 
i n  the case of al l  patients i n  scrapings of the nasal m ucus and i n  the  
serum from skin lesions. 

It can therefore be seen from the above that the group of patients 
receiving Et isul  treatment consisted for the most part of severely 
affected patients wi th  long case h istories, half of whom were older 
than 50. This group of patients was t reated by another method.  
The valid dose of Et isu l  (5 '0 g . )  was wel l  rubbed into d ifferent parts 
of the integument,  with the exception of hai ry parts and the large 
flexu res. After 40-60 m inutes the patient took a hot shower and 
washed h imself thoroughly us ing soap.  The inunct ions took place 
three t imes a week .  The co urse of t reatment lasted 24 weeks, during 
which t ime each pat ient rubbed in a total of 360 ·0 g .  of Etisul . 

S imultaneously the patients were being treated with DDS 
according to the standard dosage (max imum dose 0 · 1  g. twice a day) 
and were also receiving vitamins, and iron preparations.  During the 
course of t reatment it  was fou nd necessary in two cases to replace 
DDS by intramuscular i njections of a 50 % aqueous  solution of 
soluble sulphone (in saline) and i n  one case by Ciba- 1 906, in view 
of the low tolerance to 4,4, diaminodiphenyl suI phone ; in  two cases 
the course of Etisul treatment was not completed, being interrupted 
before time because of severe true leprosy reaction and eruptions of 
erythema nodosum leprosum, together with a bad general condition. 

As a rule,  Etisul was well tolerated by the patients. Only in  three 
cases were there dyspeptic d isturbances (loss of appetite, sickness, 
vomiting), together with weakness and i ndisposition . One of these 
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patients, i n  addit ion, had a subfebrile temperature .  The complete 
d isappearance of these symptoms was ach ieved by the subst i tut ion 
for D DS of sol uble sal ine su lphone inject ions with contin ued and 
un i l lterrupted Etisul t reatment .  Before the course of Etisul treatment ,  
one patient had constant albu minuria, so metimes reaching 0 · 3 3  
albumen, together with wh ite cel ls  and, a t  t imes, s l ightly modified red 
cel l s .  There was no worsen ing in the cond it ion to be observed during 
t he whole course of treatment .  

One 40-year old patient suffering from a regressive, strongly 
marked lepromatous type of leprosy, after one month of combined 
treatment ( D DS and Etisul)  developed a severe leprosy reaction with 
lesions or nodes of the erythema nodosum leprosum type, fever 
reaching 38  deg. C.  oedema of the hands and feet and bad general 
cond it ion,  leucocyte count reaching 23,450, muffled heart tones, a 
lowering of haemoglobin to 39 % ( 76 % in i tially) ; the red cel l  sedimen
tation rate qu ickened from 33  mm. per hour to 66-70 m m .  DDS and 
Etisu l  treatment was discontinued and replaced by anti-anaemic and 
desensitizing preparations. Although,  in all probabi l ity, t he l eprosy 
reaction had nothing at all to  do with the Et isul  i nunctions and was 
most probably caused by D DS, further treatment on this patient,  
who had recei ved 1 80 ·0 g .of Etisul ,  was stopped . 

The second pat ient was 1 5  years old with severe lepromatous 
leprosy, had been i l l  for three years and continually had albumen in 
his  urine (up to 0 ·66 %), erythrocytes and from t ime to t ime hyal ine 
casts .  He had continual eruptions of erythema nodosum leprosum 
and the lepromata became aggravated . He was not ,  therefore,  t reated 
regularly but with interrupt ions of varying length, and, having received 
2 t o ·0 g .  of Etisu l ,  was withdrawn from the tests. This was the only 
patient who did not derive some benefit from the combined t reatment .  

Only i n  t he case of one pat ient-78 years of age-were Turk cel l s ,  
1 :200 and I :  t oO, d iscovered, twice, in  the blood , and these d isap
peared with cont inued t reatment .  

Only i n  the case of two patients, who did not fin ish the combined 
treatment because of leprosy reactions, did the erythrocyte sedimen
tation  rate increase-from 3 3  to 5 1  and from 54 to 70 Inm .  an  hour .  
In  a l l  other cases i t  decreased to a greater or lesser but quite marked 
extent :  from 52 to 43, from 41 to 1 7, from 50 to 35, from 1 7  to 5 and 
from 39  to 1 6 . In three cases the erythrocyte sed imentation rate did 
not change . 

After 24 weeks of combined treatment the body weight of three 
patients had shown no change ; one pat ient lost 2 · 5  kg.  i n  the m iddle 
of the t reatment but then rega ined it .  Fou r  patients lost 1 -4 · 5  kg. 
and three gained weight in the range 3 ·0-4 · 5  kg. 

No t rans i t ion from the Mitsuda negati ve reaction to positive was 
observed . I t  should be mentioned that i n  the case of one 49-year old 
patient with the progressive lepromatous type of the d isease, t he  



THE TREATMENT OF LEPROSY WITH ETI S U L  237  

serological react ions ( Kahn and" Sachs-Witebsky) became negat ive 
two weeks after Etisul t reat ment had begun .  

Except for the 1 5  year old patient mentioned above, who was 
withdrawn from treatment before the end of the course, al l pat ients 
to a greater or lesser degree showed a very ma rked improvement  
cl in ical ly ; spots d isappeared, the lepromatous infi l trates resolved , 
and sometimes there was a complete modificat ion of lepromata 
which became not iceably softer and flatter, some, the fresh  ones 
part icularly, resolv ing completely. Resolut ion of lepromata was 
sometimes observed in  pat ients having a d isease h istory of about 
20 years . Accord ing to our observat ions, the lepromata and lepro
matous infi l trates which yielded best to treatment were those in  the 
upper part of the body and on the upper extrem ities, rather than 
those in the lower parts .  

The com bined treatment was part icularly effect ive i n  the case of 
one 53 year old pat ient, suffering from very w idespread and severe 
lepromatous type leprosy ; apart from a very marked regression of 
infil trates and lepromata on t he i ntegument,  numerous lepromata had 
improved on the tongue and decreased in volume,  and fibrous sub
cut icular lepromata on  the dorsal surface of the hand, where they 
had formed a th ick i mmovable conglomerate sharply decreased in 
number. There was a hardly noticeable lessening i n  the th ickness of 
the massive infil trate on the sh ins  (chronic fibrous pannicu l i t is) .  
Mycobacterium leprae d isappeared completely.  In the case of another 
pat ient wi th a comparat ively recen t  d isease h i story, the skin was 
almost ent irely cleared of lepromatous lesions and the baci l l i  in the 
sk in serum d isappeared entirely three months after the course of 
Et isul  treatment had begun.  It can be a ssumed t hat Etisul has a con
t inu ing effect for some t ime after the i nunctions have come to an end . 

After the end of the course of combined t herapy, bacil l i  i n  the 
scrapings from the nasal m ucus remained in only two patients (one 
of them did not fin ish the ful l  t reatment) .  After two weeks of Et isul  
treatment they had disappeared in the case of one patient ; after one 
month in  another ; after 1 ' 5-2 months in  two others ; after 2 ,5-3 i n  
three cases and after 3 ' 5 months in  one case-data which,  o f  course, 
show the very posit ive effect of Eti su l .  

The data presented are convincing proof of the  therapeutic 
effectiveness of Etisu l ; in  all cases,  without exception, the index of the 
homogenous forms of the bacil l i  fell ,  sometimes very considerably, 
as for example in the case of Patient No . 8 from 3 ·42 to 0 ·2 1 .  The 
increase in the number of granular forms also proceeded regularly in 
a l l  patients, reaching a maxi mum in  the middle of the course of 
treatment, and had fal len in all cases without exception at the end 
of treatment,  being lower than at the outset. The quantity of fuch
sinophil dust in the large majority of cases had increased several 
t imes by the end of the course of t reatment .  A biopsy of infected 
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parts of the skin was carried 0ut on fi ve pat ients both before Et isul  
t reatment and at the end of the cou rse . H i stological study shows 
that under combined treatment by D DS and Etisul the lepromatous 
i nfiltrate resolves, and the contours of the lepra cel l  become ind istinct, 
while the quantity of bac i l l i  decreases considerably at the expense of 
an i ncrease i n  the granu lar forms and d is integrat ion,  and a trans
format ion into fuchs inoph i l  dust . 

The dynamics of the bacterial i ndex in the case of each separate 
pat ient can be j udged from the fol lowing chart : 

Pat ient No. 1 

Patient No. 2 

Patient No. 3 

Patient No. 4 

Patient No. 5 

Patient No. 6 

Patient No. 7 

Patient No. 8 

Patient No. 9 

0 · 1 42 + 0 ·28 + 0 + 

0 -428 0 -46 

1 · 1 42 + + 1 · 1 4 + 

1 · 1 42 

1 ·42 + 

0 · 7 1  

3 ·0 + 

2 · 64 

1 · 7 1 + 

2 · 1 4  

0 ·2 8 5 +  

0 ·428 

1 · 7 1 + 

1 ·42 

3 ·42 

2 · 7 1  

1 · 39 

1 · 5 0 · 32 + 

1 · 3 5  0 · 5 5  

0 · 85 1 - 1 4  

2 · 1 4  2 · 1 4  

1 ·48 1 ·42 + + +  

2 ·07 1 1 ·63 

0 + 0 · 2 1 + 

1 · 75  0 · 2 5  

4 ·42 + 0 · 67 + + + +  

6 ·95 1 ·0 

1 - 8 1  0 ·2 1 + + +  

2 · 1  \ ·42 

o 
0 · 7 8 +  0 · 24 + + 

0 · 88 0 · 64 

0 ·2 + 0 ·08 0 ·0 1 + 

0 · 5 9  0 · 3 5  0 ·07 

1 ·65 + + + + +  0 -48 + + + + 

2 · 5 8  1 ·2 

1 ·0 + + + + 

2 · 5 2  

0 + 0 

0 · 1 2  0 

0 ·07 + +  

0 ·99 

0 · 1 1 + +  

0 · 5 8  

1 ·285 + + 1 ·2 1 + 0 ·07 + + + + +  0 · 2 1 + + + + 

1 ·285 1 ·64 0 · 8 5  0 · 8 5  

Patient No.  10 was not  treated systematically and d id  not fin ish the 
course. I n  th i s  group of pat ients there was not one s i ngle case of rise 
in  the bacterial i ndex of homogenous bac i l l i ,  and on average it fel l  
by a lmost  a th ird-from 1 · 568 to 0 ·606 . 

The a lbumen fractions i n  the blood, which we determind by the 
paper electrophoretic method, i t  is not possible to record with definite 
regularit ies .  At the end of the t reatment the albumen content had in
creased in 8 patients and decreased in two : a I -globul in  i ncreased i n4  
and  decreased i n  6, a2-globu l in  increased i n  7 and  decreased i n  3 ;  
the content of y-globu l in  i ncreased i n  3 and decreased i n  7 patients .  

On  the basis of publ i shed data and our own material one may 
d raw the fol lowing conclusions :  

1 .  Et isu l  i s  an active, wel l  tolerated , ant i- leprosy substance and 
i s  a valuable addit ion to the arsenal of medicines for the t reatment of 
lepromatous leprosy. 

2 .  I ts  therapeutic effect i s  most clearly pronounced in patients 
with fresh manifestations of leprosy. 
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3. Both methods of appl ication ( inunctions 3 t imes and 6 times 
a week) are equally effective. 

4 .  The d isappearance of bac i l l i  in scrapings from the nasal 
mucus takes place considerably more qu ickly than in the infected 
parts of the sk in .  

5 .  Further study of  the preparat ion i s  necessary, i n  part icular to  
d iscover i t s  effect iveness during repeated courses . 

We tender our thanks to DR .  J. M.  MUNGAV I N  ( Medical Divis ion,  
le I  Ltd . )  who k indly made avai lable to us the supply of the 
preparat ion necessary for· us to carry out our tests. 
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LEPRA REACTI ON AN D T H E  G EN ERAL 

ADAPTAT I O N  SYN DROME 

B y  E .  M U I R ,  M . D . ,  F . R . C . S . E . , C . M .G . ,  C . l . E .  

Introduction 

Lepra react ion,  in i ts  various forms and symptoms, is  one of the 
most d istress ing compl ications of leprosy. Litt le is known about its 
d i rect cause, but  it is general ly agreed that a re l iable method of 
prevent ion or control would considerably s impl ify and shorten the 
period of t reatment,  save m uch suffering, and remove an important 
cause of deformity. 

The objects of this paper are : ( I )  without dogmatizing to suggest 
a hypothesis which seems to the writer to harmonize to a certai n  
extent with t he  pr incipal k nown facts about lepra react ion,  and  (2 )  
to indicate l i nes of  investigation which might gather evidence i n  
favour  of  or  against that hypothesis .  A l ist of  suggested objects for 
further study is given at the end of the paper. 

The General Adaptat ion Synd rome, as set forth by Professor 
H ans  SELYE, in his book on Stress· , seems to th row l ight on some of 
the problems connected with leprosy, and part icularly on the 

'
nature 

and t reatment of lepra react iont in its two forms : erythema nodosum 
leprosumt (EN L) and acute exacerbat ion (AE). 

EN L i s  recognised by the sudden appearance of raised, erythe
matous patches or  nodules on the sk in  of pat ients with the lepro
matous or d imorphous form of leprosy. These patches or  nodules 
general ly  appear on the sites of already v is ible skin lesions, but may 
become vis ible on apparently healthy sk in .  H istological ly  they show 
oedema, d i latat ion of cutaneous vessels, infiltration with lymphocytes 
and mononuclear phagocytes . There i s  also permeat ion of poly
morphs in  d i rect proport ion to the severity of the reaction .  

EN L can occur spontaneously without an apparent cause, but  it 
is most commonly associated with chemotherapy and the admin istra
t ion of sulphones, particularly when these are given in excess of the 
tolerance of the patient and without carefu l  grad ing of in i t ial dosage . 
When sulphone therapy i s  the cause, temporary suspension of the 

• SELYE, H.  ( 1 955) Stress, Montreal. 

t It is  acknowledged that there are val id objections to the term "lepra reaction" 
since all the manifestations of leprosy are react ions to Myco. leprae. But J have 
employed i t  for want of a more suitable generic term, and because it is in general 
use and is general ly understood. 

1: Erythema nodosum leprosum, as originally described by M. M URATA (Lep. Rev. 
Apri l  1 958, J 1 6) obviously included both forms of lepra reaction. But in  recent 
years it has generally been restricted to the mi lder form of reaction, chiefly 
though not exclusively associated with chemotherapy. Some writers consider 
the term i nappropriate as the lesion in leprosy does not show identical patho
logical features with classical erythema Ilodosum, but i t  is used here as the term 
genenilly appl ied and understood . 
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d rug or lowered dosage generally results in the d i sappearance of the 
inflam matory s igns ,  but somet imes EN L cont inues or passes on into 
AE .  

A E  is s im ilar i n  nature to EN L, bu t  much more severe in  degree . 
J t  affects not only the sk in  but also the buccal an'd respiratory mucous 
membranes, the peripheral nerves, the eyes, and i n  fact any or all of 
the regions where lepra baci l l i  are present .  Biopsy shows severe 
oedema, infiltration and destruct ion of t i ssue, with large numbers of 
polymorphs present . Nodu les may suppurate and discharge pus Jaden 
with lepra bacil l i .  There is rise of temperature with general febrile 
symptoms, and there may be cons iderable pain and swel l ing  in 
affected peripheral nerves .  There i s  less tendency than in EN L 
towards self-heal i ng, and a greater incl ination towards repeated 
relapse. EN L may be aggravated into AE if the cause is not removed 
in t ime .  

The General Adaptation Syndrome (GAS) 

This is described by SELYE as the manifestat ion of "the sum of al l  
specific systemic react ions of the body which ensue upon long
continued exposure to systemic st ress . "  H e  d ivides the synd rome into 
three stages : 

) .  The Alarm Reaction : This may be called forth by 'alarming 
st imul i '  o r  'stressors' and lasts unti l adaptation has begun to take 
place . The Alarm React ion has two phases : shock and counter
shock .  During shock there are such manifestations as hypothermia, 
hypotension, blood concentration, deranged capillary and cell
membrane permeabil ity, and general ised tissue breakdown. There i s  
a d i scharge of adrenali ne, corticotrophin and  corticoids, which are 
early defense react ions.  During the phase of counter-shock the 
phenomena of defense develop. There is enlargement of the adrenal 
cortex, with signs of increased activity. The phase of counter-shock 
passes into the second stage, that of resistance . 

2. The Stage of Resistance: According to SELYE th is  "represents the 
sum of all  the non-specific reactions el icited by prolonged exposure 
to st imu l i  to which the organism has acqu i red adaptation . I t  is mainly 
characterised by an i ncreased resistance to the particular stress or 
agent to which the body has been exposed , and a decreased resistance 
to other stimul i .  Thus the impression is  gained that during the stage 
of Resistance adaptation to one agent is acq u i red at the expense of 
resistance to other agents", whereas during the Alarm Reaction 
Stage there is  loss  of lipids from the adrenal cortex, there is  deposition 
of l ipids into this gland dur ing the Stage of Resistance . 

3 .  The Stage of Exhaustion "represents the sum of all  non
specific systemic react ions wh ich u l t imately develops as a result of 
prolonged over-exposure to st imul i  to wh ich adaptation has been 
developed, but could no longer be maintained" .  
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GAS and Specific Adaptive Reactions 

"The G A S  must be d ist ingu ished from the specific adaptive 
react ions, such as the hypertrophy of the musculature after prolonged 
exercise, the a l lergic or immu nologic phenomena el icited by certain 
foreign proteins or  microorgan isms, etc .  These latter responses are 
not evoked by systemic stress. They usual ly  endow the body with a 
great deal of res istance against  one part icular agent (that to wh ich i t  
had previous ly been exposed) ,  but both the manifestat ions of such 
specific adapt ive react ions and the resistance wh ich they confer upon 
the organism are l im ited to the agent wh ich el ici ted them".  

I t  has been he ld by some leprologists t hat lepra reaction ( EN L  
and AE) is of an a l lergic nature, but two facts suggest that it is more 
re lated to G A S ,  as descri bed above, than to al lergy. These two facts 
are : ( 1 )  lepra react ion appears not as a un iform response to one 
agent ,  but  as a response to a large number of widely d iffering agents ; 
(2) it appears most commonly (as w i l l  be shown below) in subjects 
with low general resistance. 

The tissue changes described under the A larm React ion of GAS 
( blood concent rat ion,  deranged capi l lary and cell-membrane 
permeabi l i ty, and genera l ised t i ssue breakdown) correspond wi th  
those found in  lepra react ion,  and it seems reasonable to expect that 
these changes should be most read i ly  prod uced and most marked in 
t issues a l ready weakened and damaged by leprosy infection .  

Stressor Agents 

SELYE mentions a large number of stressor agents whose mani
festat ions are "so preponderantly d ue to abnormal adaptive reactions 
that the d i rect conseq uences of the el icit ing pathogenic agent assume 
a secondary posi t ion" . He  compares the convulsions of tetanus tox in 
in  wh ich abnormal adapt ive processes are relatively un important ,  
with such d iseases as hypertension and gastric u lcer in  which "the 
abnormal adaptive response to the agent is  the major  cause of 
d isease" .  This is especia l ly obvious s ince "the same pathogenic 
s
'
t imu lus, wh ich prod uces such changes in one person ,  e l icits no 

sign ificant d is turbances in  others whose adaptive mechan ism 
functions normal ly" . 

From among the many stressor agents and groups of stressor 
agents d i scussed by SELYE T have selected four  as having particular 
relevance to leprosy and lepra react ion . These are ( I )  sulphur  
derivative, (2) m uscular exercise (excess ive or  deficient), ( 3 )  d iet 
(deficient ,  excess ive or  unbalanced ) ,  and (4) compl icat ing d iseases . 
I t  w i l l  be not iceable that in a l l  of these power of adaptat ion is closely 
connected wi th  the endocrine system, and more part icularly wi th  the 
efficient  function ing or  fai l u re of the adrenal cortex . 

I .  Sulphur Derivatives. SEL YE writes tha t  considerable attention has 
been given in recen t  years to adrenal changes caused by various 
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organic su lphur  derivatives, and .espec ial ly by the th ioureas . " I t  was 
found in the rat that add it ion of I % th iourea to d rink ing  wate r 
prod uced atrophy, s imu ltaneously with s igns of hypothyro id i sm .  
After 3 or 4 months  of treat ment with th iouracil a l l  3 layers of the 
ad renal cortex showed cons iderably involut ion with l ipid depos i t ion 
i n  the fasciculata ; occasional ly there were haemorrhages and cysts i n  
the  ret icu lar is .  S im ultaneously there is  a progressive decrease in  the  
s ize of the adrenal med ul la .  The  cortical involut ion may be  regarded 
in a la rge measure as an extreme attempt of compensat ion ,  probably 
due to depress ion of the adrenocort icotrophic factor, s i nce the cortex 
of such an imals  promptly responds to infect ions  wi th  hypertrophy. 
"The production of adreno-cortical atrophy with th ioureas has been 
repeated ly confirmed in  the rat , cat, mouse and gu inea-pig .  I t  can be 
counteracted by s imultaneous thyrox ine ad min istrat ion  and, s ince 
this  atrophy is essent ially s im i lar to that prod uced by thyroidectomy, 
i t  i s  probably due to the resu l t ing hypothyro id i sm .  In the rat 
occasionally the cort ical involut ion i s  sufficiently severe to produce a 
funct ional hypocort icoid ism i n  wh ich NaCl or cort ical extract 
t reatment appear to be beneficial . 

" T n  patients wi th  fatal su lphath iazole intox icat ion the adrenals 
often show foci within the inner fasciculata and ret icularis, the 
medul la  is apparently not involved . 

"Experimental observat ions suggest that certain su lphuf-contain
ing compounds such as suI  phonal or sulphocyanate are concentrated 
in t he adrenal cortex fol lowing oral admin ist rat ion, especially when 
free e l imination is  prevented" .  

I a m  not aware whether or not t h e  effect o f  sulphone administra
tion on the adrenal cortex of experimental animals has been stud ied 
but, i f  the effects are s imi lar to t hose described above as produced by 
other su lphur  compounds, th i s  would suggest an explanation of lepra 
reaction in both its EN L and A E  forms. 

H i s  a wel l  k nown cl in ical experience in su lphone therapy of 
leprosy that pat ients are intolerant of ful l  doses at t he begin n ing of 
t reatment .  The most common sign of i ntolerance i s  lepra reaction, in 
either its ENL or AE form.  Tolerance can however general ly be 
induced by grad ing the dosage over a period of weeks or  months t i l l  
the patient can stand t he most  effective amounts .  

On the supposition t hat su lphone acts as a 'stressor agent ' ,  this 
gradual acquis it ion of tolerance appears to correspond with the 
General Adaptation Syndrome.  Each successive 'alarm-reaction' dose 
i s  fol lowed by a h igher Stage of Resistance unt i l  the pat ient becomes 
i nured to the most beneficial dosage . 

The GAS may also explain the d ifference between ENL and AE .  
I f  s u I  phone is  pressed st i l l  further beyond the  tolerance of t he  
pat ient, AE results .  Th i s  would correspond with t he Stage 
of Exhaustion in which,  as mentioned above, "adaptation to 
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prolonged over-exposure t9 st imu l i  can no l onger be main
tained" . 

We are j ustified i n  consider ing that th i s  Stage of Exhaust ion 
resu l t ing i n  A E  i s  caused by hypocort icoidaemia, conseq uent on the 
fai l u re of the adrenal cortex to funct ion normally, si nce AE i s  
promptly rel i eved by oral admin istration of cort ico ids .  

2 .  Muscular Exercise and Inactivity . SEL YE states t hat intense 
muscular exercise in rats, especial ly in  those sens i t i sed by fast i ng, 
e l icits loss of chromaffin gran ules of the adrenal ,  and occas ional ly 
extensive necrosis of med ul lary t issue, as well as cortical enlargement 
with l ip id discharge . He says t hat his investigat ions "revealed that in 
the  rat t he adrenal becomes extremely hyperaemic dur ing the first 
hours of m uscular exercise,  t hat is  at a t ime corresponding to the  
Alarm React ion ."  Experiments on  gu inea-pigs showed that ,  as a 
result  of long-cont i nued tra in ing, both the number of cortical 
s inusoids and the ir  blood content increase, especia l ly  in the fascicu
late region. Those vascular changes are also s im i lar to those observed 
upon exposure to alarming  st imu l i .  "Numerous experimental 
observat ions i n  various an imals show that sudden intense muscular 
fatigue causes depletion i n  cort ical sudanoph i l  l ip ids,  whi le during 
subsequent rest an inverse reaction takes place" .  He ment ions t hat a 
s im i lar deplet ion of cortical l i pids was often reported i n  prolonged 
motor agitation due to various d iseases .  He quotes one investigator as 
report i ng an absol ute loss of adrenal weight in  rats exposed to brief 
anorexia, and concluding t hat this i s  probably due to loss of cortex 
t i ssue,  s ince the water content is  actually  i ncreased , and h istological 
examination reveals areas of necrosis ,  exhaustion, atrophy and 
oedema, SELYE remarks that "s ince cytolytic phenomena are qui te  
characteristic of very i ntense alarm-reactions,  t hese observat ions are 
not in contradict ion wi th  the generally accepted view that the response 
of the adrenal to anorexia i s  essentially the same as to any other 
stressor" . 

Later, SELYE writes : "The changes accompanying  severe muscular 
fat igue have been ascribed to a relative corticoid deficiency com
parable to t hat p roduced by i nfections ,  i rradiat ions, trauma, etc .  
Th i s  i s  i n  accord w i th  our concept of  derangements due  to hypo
adaptation.  I n  some respects, however, t he system ic consequence of 
exercise d iffer from those produced by other alarming st imu l i .  
Exercise produces remarkably  l i tt le shock and very pronounced 
counter-shock phenomena. There i s  an especially in tense and pro
longed hyperchloraemia, and, after an in i t ial fal l  in blood sugar, 
there fol lows a marked hyperglycaemia".  

SELYE also mentions that the wi ld  Norway rat has m uch  larger 
adrenals than the inbred albino laboratory rat, and t hat th i s  is mainly 
a d ifference in the development of the cortex.  He suggests that more 
frequent exposure to stress i n  the case of t he w i ld rat may be respon-



LEPRA R EACTION AND T H E  G ENERAL A D A PTATION SYNDROME 245 

s ib le for this  d ifference, in terpret ing the phenomenon in terms of the 
General Adaptat ion Syndrome. 

Tn contrast with m uscular exercise, SELYE describes the effects of 
excessive rest. " Bed-rest alone can cause marked losses of n itrogen 
and potass ium, a decrease in blood volume, and considerable 
vasomotor disturbances.  The resemblance of t hese manifestat ions to 
t hose seen in various spontaneous diseases has been emphasised and 
the delay of recovery from disease caused by extens ive 'therapeutic' 
bed-rest has been i l lustrated by many examples .  Lack of exercise 
itse lf  requ i res adaptive adjustments and, si nce it represents a pro
nou nced deviation from normalcy, it may perhaps act as an 'alarm ing 
st imu lus ' .  The possibi l ity has not yet been adeq uately studied, but 
observat ions on the rat suggest that forced rest raint  can prod uce 
General Adaptation Syndrome changes" .  

There is thus  evidence that both excessive muscular exercise, and 
excessive rest, act as stressor agents, and that at l east the former and 
probably also the latter may help to lead the subject to a state of 
exhaustion i n  which adaptat ion can no  longer be maintained, this 
stage coinciding with damage to and exhaustion of the adrenals .  

On the other  hand,  if  stressors are applied moderately in  the form 
of m uscular exercise graded accord ing to the tolerance of the subject , 
resistance can be bui l t  up enabl ing the subject to tolerate not only 
more strenuous m uscular exercise but  also other stressors which may 
offer  challenge . Of all stressors muscular exercise is the most su itable 
for bui ld ing up general resistance because, as mentioned above, 
exercise produces remarkably little shock and very pronounced 
counter-shock phenomena. I shall attempt to show below how 
muscular exercise in  the form of physical train ing i s  i mportant in  the 
treatment of leprosy, and particularly i n  the prevention and cure of 
lepra reaction .  

3 .  Deficient, Excessive and Unbalanced Die.t. Reference has been 
made above to the effects on the adrenals when rats sensit ized by 
fast ing are subjected to intense m uscular exercise . SELYE states that 
"various types of unbalanced d iets, which cause stress, have been 
shown to produce typical GAS changes i n  the adrenals of animals 
and man .  The total  fat content of the cortex i ncreases while the bire
fri ngent  l ipid granules tend to d isappear from the cortex during 
prolonged starvation  in birds.  This is  accompanied by an i ncrease i n  
the size o f  the cortex" . Also i n  the fast ing dog the adrenal cholesterol 
fal l s  below normal . " In  the guinea-pig the principal changes observed 
during starvat ion are : hypertrophy of the cortex with an i ncrease i n  
total fat a n d  a decrease i n  b irefringent l ip id and ascorbic acid 
content" .  There are also s imilar changes in the mouse, rabbit  and rat . 
" Perusal of the l iterature suggests t hat complete acute starvation acts 
as an alarming st imulus and causes an i ncrease in  cortical size with 
loss of l ipids, whi le chronic underfeed ing can el icit a stage of resis-
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tance with an increase in  the l i pid content and s ize  of the cortex, 
presumably due to in hib i t ion of ACTH prod uct ion . Thus,  if  the  
composit ion of the d ie t  i s  kept  in  mind ,  i t  appears that partial  star
vat ion acts l i ke any other stressor i n  that it e l ic i ts ACTH d ischarge,  
but t he effects of th i s  response can be modified by cond it ion ing 
factors" . SELYE a lso ment ions that  " in  man observat ions concerning 
the  effects of h unger on the adrenals have often been made on a large 
scale in t imes of famine .  M ost invest igators agree that the l ipid con
tent of the cortical cel l s  can remain h igh even after most of the fat 
d isappeared from oth.er t i ssues. Only in very grave acute starvat ion 
i s  there considerable hydropic degenerat ion,  haemorrhage and 
cytolysis in the ad renal cortex. A l l  these data are consona nt with the 
view that in man, as in animals ,  chronic undern utrit ion tends to 
cause res i stant stage manifestat ions with l i p id storage in the adrenlas, 
whi le  acute complete starvation imi tates the alarm react ion with a 
predominance of cytolytic phenomena and l i pid d i scharge" . 

O verfeeding l i kewise causes adrenal en largement,  for instance i n  
t he rat . Such an  enlargement i s  produced not  on ly  by acute 'food 
shock' but also by chronic overfeed ing .  "The possib i l ity has been 
considered that th i s  again may merely be a manifestation of the GAS.  
Presu mably adaptat ion both  to lack and to excess of food el ic i ts  
GAS changes in  the adrenal " .  

Various qualitatively inadequate diets cause GAS responses in the 
suprarenals .  To q uote SELYE : " Protein-rich d iets greatly faci l itate the 
product ion of corticotrophin in animals  under stress . On the other 
hand, i n  animals not exposed to a larm ing st imu l i ,  the concentrat ion 
of prote in in  the food exerts no significant act ion upon the  adrenal 
cortex, unless the protein concentrat ion i s  so high (70 to 90 %) that 
t he d iet itself becomes a stressor" . Again to quote the same author : 
" I n  connect ion with GAS i t  i s  of part icular interest that m uscular 
exercise causes especial l y  marked adrenal enlargement in  rats having 
insufficient stores of t h iamine, and that exogenous admin istrat ion of 
yeast prevents this hypertrophy" . 

"The adrenal lesions i n  th iamin deficient animals  are general ly 
accompanied by thymus i nvolution and other GAS manifestat ions ,  
and have hence been interpreted as part of th i s  syndrome".  This  view 
received further support by h istochemical studies .  

Ascorbic acid deficiency causes especial ly  pronounced adrenal 
les ions i n  the guinea-pig which i s  notorious ly sensit ive to scurvy. 
There is marked en largement and hyperaemia of the cortex ; at the 
same t ime haemorrhages are particularly common,  especial l y  a long 
the cortico-med u l lary j unction l ine . 

It i s  d ifficu l t  to pinpoint the connection between d iet and leprosy 
or lepra reaction, but on the whole there is a correlation between the  
experimental find ings above and the writer's experience of leprosy in  
I nd ia .  Throughout that country maln utrit ion i s  widespread, but  i t  has 
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been found that leprosy is most com mon in areas which are subject 
to periodic famine fol lowing fai l u re of the monsoons, or  dest ruct ion 
of crops by floods,  thus causing occasional severe starvat ion .  

Physical exercise is important in the treatment of leprosy, but it 
must be backed by adequate nourishment .  Yet "  it is remarkable how 
leprosy patients, i nured to hard physical work on a d iet of l i ttle more 
t han a scanty rat ion o� rice or other cereal ,  along with some form of 
lent i l s  and a few vegetables, make sat isfactory improvement towards 
recovery. 

On the other hand, rich feed ing without sufficient exercise is 
posit ively harmfu l ,  as may be shown by one example typical of many 
known to the writer .  The son of a r ich I nd ian landowner, whi le h is  
father was st i l l  a l ive ,  led a physical ly strenuous l ife as an engineer. 
H is history showed that for years he had been infected with leprosy, 
but the symptoms had not been sufficient to attract his attent ion and 
lead to a diagnosis .  On his father's death ,  however, he i nherited 
wealth and took up a more sedentary selfindu lgent l i fe .  With in  s ix  
months the s igns of leprosy appeared in  an acute exacerbated form.  

The commonest food deficiency among leprosy patients i n  Ind ia 
is that  of vitamins,  especial ly vitami n  B ;  and yeast is  fou nd to be 
beneficial , especial ly i n  chi ldren . A common ind igenous remedy is 
found i n  various forms of home-made beer. 

4 .  Accompanying and Complicating Conditions. These have an 
i mportant bearing on lepra react ion,  but t he effects they produce 
vary considerably according to the condit ion of t he patient, the type 
and advancement of the leprosy infection,  and the acuteness, chroni
city and nature of the com pl icat ing disease. 

Vaccination for smallpox in a leprosy inst i tut ion i s  wel l  known to 
give rise to lepra reaction in a number of the patients .  So is i nfluenza 
or  any acute virus epidemic. Chronic condit ions,  such as ankylo
stomiasis and subcl in ical malaria or  fi laria, are often found i n  I ndia 
to underlie persistent or relaps ing lepra reaction .  Those compl icat ions 
may be i nterpreted accord i ng to the GAS as affecting the adrenal 
cortex and causing lepra reaction  through hypocortico idaemia over a 
shorter or more prolonged period. In  leprosy one of the most 
damaging accompanying condit ions i s  mental d istress induced by the 
social st igma associated with the d isease, wh ich often affects the 
pat ient and his  reactions and involves loss of employment and 
worries regard ing means of l ivel i hood . 

C l imat ic changes such as excessive heat or cold are often 
responsi ble for inducing lepra reaction .  

Summary of  Relationship of  Leprosy to  the GAS 

I .  The General Adaptation Syndrome in  its true stages of Alarm 
React ion,  Resistance and Exhaustion is evoked not as a un iform 
response to a single agent but as a response to many varied agents .  
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I n  th is  it corresponds with and o ffers an explanat ion  of  the nature of 
lepra react ion which is  also evoked by many var ied agents .  

2.  GAS also explains the d ifference between E N L  and acute 
exacerbat ion .  I n  the former tolerance is gained during the stage of 
resistance ; whi le in  the latter, stressors too'  strong or too prolonged 
lead to exhaust ion .  

3 .  Lepra reaction is  represented as a resu l t  of hypocort icoidaemia .  
This hypothesis i s  supported by the fact that  the oral ad min i st rat ion  
of corticoids rapidly rel ieves, a t  least for a short period, the  symptoms 
of the more severe form of lepra reaction .  

4.  The t issue changes descri bed by  SEL YE as  those el ici ted by the 
Alarm Reaction of GAS (blood concentrat ion ,  deranged capi l lary 
and ce l l  membrane permeabi l i ty, and general i sed t issue breakdown) 
correspond largely with those fou nd i n  lepra react ion . 

5. Out  of many stressor agents mentioned by Selye four  are 
chosen as part icularly rel evant to the causat ion  of l epra react ion,  
viz .  su lphur derivat ives, m uscular exercise, defect ive d iet,  and 
accompanying cond it ions .  

6 .  The stressor effects of certai n  su lphur  derivat ives on experi
mental animals, and particularly on the adrenal cortex, are d iscussed , 
and i t  is suggested that s imi lar effects may be caused by su l phones, 
thus account ing for E N L  so freq uently occurring in the beginn ing of 
treatment .  

7 .  I t  is shown how graded muscular exercise in  an imals  
strengthens the adrenal cortex, and i ncreases general adaptat ion  to 
other stresses, whi le excessive exercise has an opposite effect through 
damage to the adrenal cortex.  

8 .  S i milarly i n  leprosy pat ients muscular t rain ing may be used to 
prevent  and remedy lepra reaction .  The adverse effects of excessive 
rest and sedentary habits are mentioned . 

9 .  I n  the t reatment of Jeprosy physical t ra in ing m ust be supported 
by su i table d iet . Both unbalanced d iet and excessive indu lgence are 
apt to give unfavourable resu l ts .  

1 0. Acute and chronic accompanying  d iseases, and other 
unfavourable condit ions such as mental d i stress and cl imatic changes 
may underl ie lepra reaction, and their d iagnosis and t reatment are of 
importance . 

The Prevention of Lepra Reaction 

The m ilder form, ENL, when caused by excessive i n it ial chemo
therapy, can be prevented as a rule by grading the early doses 
according to the tolerance of the patient . When careful examination 
shows t hat t he general resistance of the patient i s  low, sulphone 
t reatment should be preceded by remedying the general condi t ion .  
Accompanying diseases should be d iagnosed and t reated , and 
weakening condit ions such as mental anxiety and deficient nutr i t ion 
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rect ified as far as poss ib le .  This d.oes not mean that sulphone or other 
specific treatment i s  to be completely withheld unti l  all deficiencies 
have been ent irely adj usted, but their presence should be kept in 
mind when grading the early dosage, and weak pat ients shou ld be 
kept under frequent and careful inspect ion.  

The importance of gett ing into,  and remain ing i n  ' tra in ing' by 
means of su i table, graded physical exercise backed by good n utr it ion 
has al ready been emphasised . The patient should be taught that he 
has to walk towards recovery on  two l imbs-physical t rain ing  and 
chemotherapy, and that  neglect of or interference with either wi l l  
delay or imperi l  h is  ul t imate cure .  I t  has been repeated ly found by 
cl in icians with wide experience of leprosy treatment that lepra 
react ion, especial ly  i n  i ts severe A E  form, is most common among 
educated 'better class' pat ients with sedentary habits ,  and compara
tively rare among those whose l ivel ihood is  by the 'sweat of the brow' ; 
also that, whi le  defective nutrit ion is harmful,  excess ive indulgence 
in eat ing and dr inking is even more l ikely to be accompanied by a 
tendency to lepra reaction . Explained i n  the l ight of the general 
Adaptat ion Syndrome, those ' i n  tra in ing' are strongly condit ioned 
and adapted to resist the stresses of leprosy itself, of su lphone or 
other specific treatment, and of adverse complicat ing cond it ions .  
We may consider t hat i n  these patients the endocrine system, and 
part icularly the adrenal cortex, is healthy and function ing  strongly, 
and can enable t hem to stand u p  to i ntercurrent adverse circum
stances. 

Treatment of Lepra Reaction 

The milder type of reaction (EN L), when i nduced by specific 
treatment wi th sulphone or other drugs, requires as a rule only 
temporary suspension or lowering of the dosage. 

Acute exacerbat ion with inflammation,  febrile symptoms, neurit is,  
and pain i n  the affected parts requ i res not  only suspens ion of 
su lphones or other specific treatment but also bed-rest, laxatives, 
diaphoretics, alkal is and analgesics . 

It i s  important to bear i n  mind the possib i l ity of some u nderlying 
condit ion which must be d iagnosed and treated if  the symptoms 
cont inue ; recourse should be had to some of the wel l-known forms 
of treatment of A E, chief among which i s  the intravenous i nject ion of 
antimony compounds (potassi um antimony tartrate, fuad in ,  etc . ) .  
Only when these fai l  to br ing the condit ion under control, or when 
symptoms are particularly acute or urgent (severe nerve pain ,  
inflammatory eye condit ions,  for example), should cortico ids be 
used . Also in a d i sease l ike leprosy where there is a tendency toward 
osteoporosis and neuropathy, these condit ions are apt to be aggra
vated by large or long-cont inued dosage with corticoids or by their 
sudden suppression . 
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Two methods of corticoid treatment of AE have been pract iced 
in recent  years. 

\ .  Large doses of predn isone are given ( 1 0 to 20 mgm . dai ly)  
with gradual reduction of the dose as the symptoms subside. After 
this su lphone or other form of specific treatment is cont inued , i ts  
reaction-producing effects being countered with an adequate quan
tity of pred nisone. The object ion to th is  proced ure i s  that fai rly 
large quantities of corticoid have often to be cont inued over a long 
period, which i mplies the danger of producing atrophy of the adrenal 
cortex, with addict ion to corticoids and prod uction of the Cushing 
syndrome.  

2.  The other method of proced ure, recommended by the writer, 
is  to suspend all specific t reatment unt i l  the general resistance of the 
patient has been built up. Begin with m in imal doses of pred n isone 
( I  t to 3 mgm. dai ly), and i ncrease the amount s lowly only if improve
ment fai ls to appear with i n  I or  2 days. As soon as the AE has been 
brought under control ,  begin graded physical exercises. These may 
have at first to be of pass ive nature if the strength of the pat ient is 
m uch  reduced or there is residual pain or  st iffness. Certain  parts may 
have at first to be kept at rest (such as an arm or  leg by means of 
bandage, s l ing, cast or special footwear), but the pat ient should be 
encouraged as soon as possible to take act ive exercise, carefu l l y  
regulated to h i s  capacity. Further corticoid  treatment should be  held 
in reserve, and only given ( in m in imal doses) if there are signs of 
relapse of reaction.  In the writer's experience i t  i s  possible in most 
cases to bui l t  up the physical strength of the pat ient t i l l  at last he gets 
' into training' .  Only when the resistance of the patient is restored 
should specific treatment be continued, beginning with careful ly 
graded amounts .  The greatest dangers in A E  consists in  the pat ient 
becoming accustomed to bed-rest, and habituated to corticoid 
med icat ion .  

A special note  is necessary regarding the prevent ion and treatment 
of ir ido-cycli t i s .  In any form of lepra reaction the eyes should always 
be examined, and any sign of ocular pain or inflammation,  s luggish,  
fixed or i rregularly shaped pupil should be an indicat ion for d i latation 
of the pupil with mydriatics . 

Further Study 

This paper suggests certa in  quest ions which requ i re further study. 

1 .  What are the effects of sui  phones on the adrenal cortex of 
animals ? 

2. What are the effects of iodides on  the adrenal cortex in animals ? 
I od ides are wel l  known to have a powerfu l  effect in producing 
lepra react ion . I s  this due to ind irect act ion on  t he adrenal 
cortex via the thyroid ? 
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3 .  What is the effect of thyroxine admin ist ration i n  leprosy and i n  
lepra reaction ? 

4. What is the effect of NaCI admin istrat ion in lepra reaction ? 

5 . Could M. /eprae be successfu l ly  inoculated i n  animals after 
suppression or partial suppression of the adrenals ? 

Summary 

I .  It i s  sought to explain lepra reaction in its two forms of 
Erythema nodosum leprosum ( EN L) and acute exacerbat ion (AE) by 
means of the General Adaptat ion Syndrome ( GAS) of SELYE . 

2. Lepra reaction appears not as i n  al lergy as a un iform response 
to one agent,  but as a response to a large number of widely d iffering 
agents .  

3 .  I t  is suggested that the d ifference between EN L and AE l ies in 
success in  producing tolerance to certa in  stressors in  the former, and 
fai l u re to do so i n  the latter. 

4 .  An explanat ion is offered for the appearance of EN L at the 
beginning of sui  phone treatment .  

5 .  The effects of physical exercise, d iet and compl icat ing condi
t ions are d iscussed in  the l ight of the GAS. 

6 .  The prevent ion and treatment of lepra reaction are d iscussed 
with special reference to physical t ra in ing and cortisone therapy. 

7 .  Certain quest ions are raised by this paper which require 
further invest igat ion . 
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R EACT I O N  I N  LEPROSY PREC I P ITATED BY 

S MAL L POX VACC I NATI O N  

B y  S .  G .  BROWNE, M .D . ,  F.R .C . P . ,  F.R .C .S . ,  D.T.M. 

Leprosy Service Research Unit, Uzuakoli, Eastern Nigeria 

and ESTHER M .  DAVIS, M.B., B .CH . ,  B.A.O. , D.R.C.O.G .  

Qua Iboe Mission Leprosy Settlement, Ekpene Obom, Eastern Nigeria .  

Smallpox vacci nat ion,  it has long been recogn ized, may precipi
tate erythema nodosum leprosum and lepra react ion i n  a proport ion 
of lepromatous pat ients,  and the risk of developing such a react ion 
must somet imes be weighed n icely against the risk of contract ing 
smallpox. The observat ions recorded in th is  paper, d rawn from a 
recent experience of smallpox, may help doctors whose leprosy 
pat ients are faced with the th reat of the d i sease. 

The outbreak of smallpox. 

After a fortnight's v is i t  to h i s  v i l lage, a pat ient under treatment for 
tuberculo id leprosy retu rned to the Ekpene Obom Leprosy Settle
ment , Eastern N igeria, suffering from m i ld smal lpox. Although he 
remained in  the sett lement for only a few hours, within a fortnight 
4 pat ients ( I  lepromatous, I borderl ine and 2 tuberculoid),  who had 
been in contact with h im ,  succumbed to the d isease . 

Al l  the settlement pat ients were thereupon vaccinated (on 4th and 
5th February, 1 962),  but 6 of these (aI I  with lepromatous d i sease) 
developed smallpox in m id- February : 4 of them had adeq uate scars 
of primary vaccination, and 2 had been successfu l ly  vaccinated for 
the first t ime .  A fortn ight later, a further 3 pat ients feI I  i l l  with 
smallpox ( I lepromatous, I borderl ine and ' l  tuberculoid) ; 2 of these 
had been revaccinated and the other had been primari ly vacci nated 
with success, in February. 

Except in one fatal case (whose vaccinal state was not known), the 
d i sease was generally mild, whether the victims had been revaccinated 
( 1 0) or vaccinated for the first t ime when the risk of smallpox was 
apparent (3). To j udge from the symptoms and the low mortality, the 
severity of the d i sease was probably attenuated by the vaccination. 

Susceptibility to smallpox infection 

Although the vaccinal state of pat ients suffering from the different 
forms of leprosy was s imilar and the exposure to smallpox infection 
was probably un iform, suscept ib i l i ty  to the d isease appears to have 
varied roughly with the numbers of M. leprae in  skin and nasal 
mucosa, as the accompanying table ind icates .  
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Vaccinations, February, 1 962 Smallpox 
-_ .  

Form 0/ No. % Total Re vaccinations Primary No. Attack 
leprosy No. % vaccina- rate 

tions % 
-- -- ---

Lepromatous 64 25 63 38 60 25 8 1 3  
Borderl i ne 36 1 4  34 1 8  53 1 6  2 6 
Tuberculoid 1 40 54 1 38 90 65 48 4 3 
I ndeterminate 1 9  7 1 9  I I  58 8 0 0 

-- -- ---
259 1 00 254 1 5 7 62 97 1 4  5 

Lepra reaction in the vaccinated 

No pat ient suffer ing from non- lepromatous leprosy developed 
any local or focal react ional cond it ion fo l lowing vaccinat ion .  Of the 
63 lepromatous pat ients vaccinated or revaccinated in February, 
1 962, 1 2  developed reaction of some degree : 5 of them were among the 
1 4  patients ( incl uding 8 lepromatous) who developed smallpox, the 
remain ing  7 being  among the 56 lepromatous patients who d id not 
develop smallpox. Two of the 1 2  pat ients (who were suffer ing from 
persistent severe react ion when vaccinated), developed smal lpox and 
became worse. 

To complete the picture, i t  should be added that 3 pat ients with 
tuberculoid leprosy and 3 with borderl ine leprosy who had had 
recurrent  attacks of neurit is in the past, wi th swel l i ng  of the sk in  
lesions, experienced no recrudescence after vaccination .  A lepro
matous patient who had suffered from psychosis four years previously 
had no  recurrence after being vaccinated . 

Susceptibility to reaction following vaccination 

Of 1 6  pat ients with lepromatous leprosy who had previous ly had 
one or more react ional episodes, 9 experienced no react ion after being 
vaccinated, but vaccinat ion precipitated a recurrence of reaction in 
the remai n ing  7 .  

The appearance of react ion seemed to bear no  re lat ion to the  
cl i n ical severity of the vacc in ia  as judged by the  size of the vesicle and 
the systemic d isturbance, nor to the precise level of the Bacterial 
I ndex (either on  admiss ion or before vaccination), except that only 
3 patients experiencing react ion had an i ndex below 1 ·0. 

Clinical features 

There were no remarkable features i n  the c l in ical varieties of 
reaction observed, and nothing to d ifferent iate them from reaction as 
i t  occurs in th is d istrict i n  lepromatous patients either i n  the course of 
treatment or  spontaneously.  In most of the 12 patients affected , the 
temperature was raised for a variable period and general ized malaise 
was marked : 6 had erythema n odosum leprosum ;  4 had acute 
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polyneu ri t i s ; in  3 ,  new lepromato us les ions appeared in the sk in ; 
I had epistaxis .  

In 9 cases, the react ion was m i ld ,  and seemed to respond to rest ,  
suppress ion of ant i - leprosy treatment and sedat ives, though spon
taneous  resol ut ion cannot be ru led out .  

Tn  the remaining 3 pat ients ,  however, 2 of them being i n  react ion 
when smal lpox showed itself, the react ions fai led to respond to these 
non-specific measures and were sufficient ly  severe to req u i re cort i 
costeroid therapy. 

' 

Subsequent progress 

Ten of the 1 2  pat ients who experienced react ion i n  some form 
recovered completely from the epi sode with in  a short t ime, and no 
cl i n ical deteriorat ion of the leprosy cond i t ion occurred . Bacterio
logical examination of sk in  smears revealed no in terruption i n  the 
progressive fal l  of the Bacterial Jndex, no d ifference being  d i scerned 
between them and the pat ients who had no react ion .  

The condit ion o f  t h e  two pat ients akeady under t reatment for 
severe react ion when vaccinated cont inued to  be serious .  M y  mid- M ay 
one of them was wel l  enough to be d ischarged from hospital, predni 
solone having contro l led the sym ptoms .  He,  however, d ied a m onth 
later of an i ntercurrent  d i sease unconnected with leprosy or  with 
lepra react ion .  The other pat ient who had experienced recurrent 
severe reactions s ince 1 960, was admitted to hospital early in M arch,  
1 962, with h igh temperature, acute purulent degeneration of many 
recen t  nodules, and severe polyneurit ts.. He lapsed into sudden 
unconsciousness after four  weeks of corticosteroid and support ing 
therapy, and d ied in  a few m inutes .  

Summary 

When el'posed to smal lpox, pat ients suffering from lepromatous 
leprosy seem to be more susceptible to smal lpox than those suffering 
from non-lepromatous leprosy, and those who succumb to smallpox 
tend to suffer from lepra react ion . . 

Lepromatous pat ients run a real r isk of developing a react ional 
condi t ion as the resu l t  of smallpox vaccinat ion ,  especia l ly i f  they have 
had reaction previously .  This react ion i s  in general mi ld and transient ,  
leaving no  sequelae and not  interrupting cl inical or bacteriological 
progress, but pat ients al ready in react ion when vaccinated u ndergo a 
deteriorat ion. 
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Introduction 

One of the important reasons why leprosy pat ients cannot be 
rehab i l i tated i nto society is because of the ir  deformit ies .  With the 
i ncreas ing scope of reconst ruct ive surgery, i t  i s  import�nt at th i s  
stage to have a better understand ing of the  i ncidence of the various  
deformit ies of the d i sease, part icu larly those wh ich are permanent i n  
nature and wh ich w i l l  need su rgery i n  some form or  other for the i r  
correct ion .  With th i s  object a survey as  detai led below was under
taken . 

Selection of the Material 

In  o rder to assess the true i ncidence of deformities i t  i s  necessary 
to exam i ne a random and unselected grou p  of persons suffer ing from 
leprosy. At Acworth Leprosy H ome, Wadala, Bombay, 

'
both 

i npatients and outpatients are avai lable. I npatients naturally form a 
selected group and the incidence of deformit ies i n  them wi l l  be m uch 
h igher than average, because of accum u lat ion of the deformed cases .  
This also wi l l  be the case with the old outpat ients who attend the 
cl i n ic .  

Therefore a l l  persons were screened who vis ited the cl in ic for the 
first t ime either for d iagnosis ,  confirmat ion of d iagnosis and/or for 
the t reatment of their d i sease . Out of these people 200 consecut ive 
pat ients who were confi rmed as suffer ing from leprosy were incl uded 
in  the s urvey. These patients were examined for the type of d i sease 
and deformit ies as they came to the outpat ients' department, there 
being no select ion of any k ind .  Th i s  survey was conducted from 
December 1 96 1  to February 1 962. 

Examination of the Patients 

The patients were examined c l in ically and bacteriological ly ; 
cl i n ically for the detect ion of skin lesions, anaesthesia, any obvious 
deformity of the body, and for the type of the d i sease ; bacteriologi
cal l y  for M. /eprae i n  t he les ions .  The examination was concentrated 
mainly on the obvious deformities of the body and finding the 
i ncidence of deformity such as both affects function and/or appear
ance of the individual to make him sufficiently d i stinguishable to a 
layman as a subject of leprosy and which would hinder h i s  
rehabi l itat ion.  
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Criteria of the Deformity 

A. Face. 

I .  General facial sk in :  

LEPROSY REV IEW 

(a)  Nodu larity or  lepromatous i nfi l trat ion of the sk in  sufficient  to 
cause v is ib le st igma. 

(b) G ross wri nk l ing and laxity of the  sk i n .  

2 .  Eyebrows: 

Vis ible  loss of hair  sufficient to comprise a st igma.  

3 .  Nose: 

(a) Depress ion or i rregularity in i t s  contour  sufficient to cause 
v i s ible deform ity .  (The in terior of the nose was exam i ned by 
anterior rh inoscopy to detect lesions of m ucous membrane 
cart i lage and bone. The sense of smel l  was also tested but in the 
analysis on ly  v is ible deformit ies are incl uded . )  

4 .  Ears: 

(a) Wri nk l ing  and elongat ion of lobules .  
(b) Loss of hel i x .  

5 .  Lagophthalmos: Partial or total 

(Ophthalmic compl icat ions wi thout  lagophthal mos such as water
i ng, corneal u lcers or  opac i t ies, i r i t is ,  etc. are not i ncl uded . )  

6.  Paralysis of other branches of the facial nerve. 

B. Upper extremity 

( a) U lnar, median or combined u l nar and med ian paralys is .  
(b)  Absorption of fingers. 
(c) Contractu res of the fingers and thumb 
(d)  U lcers . 

C. Lower extremity 

(a) Foot drop 
(b) Absorpt ion of toes . 
(c) P lantar ulcers. 
(Anaesthesia, nerve th ickening, skin patches have been excluded, 

though the patients were exantined for them, because anaesthesia and 
nerve th ickening do not by t hemselves consti tute v isible deformity 
and later w i l l  regress with t reatment, and none of them wi l l  require 
surgical correction . )  

D. Sex organs 

(a) Gynaecomastia 
(b) Atrophy of testes. 

Classification and Typing of the Disease 

The d i sease was typed fi rst  c l inically and this later was supported 
by bacteriological findings, into Tuberculoid, I ntermediate and 
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Lepromatous .  Subtyping i n  t hese three main types was  done 
accord ing to the extent and number of sk in  les ions, anaesthetic 
patches, and nerve les ions ,  as i s  given below. 

A 

T M I 
M A l 

P I  

Tuberculoid or Intermediate 
Non-lepromatous or 

B C flldetermillafe 

T M 2  P3 1 
M A 2  B 

P2 ( Border l ine) 
RT 

( Reactionary 
Tuberculo id)  

TM -Tubercu lo id  major 

M A-Maculoanest hetic 

P-Polyneur i t ic (affecting the nerves) 

I -I ndetermi nate 

Lepromatous 

L l  
L2 

L3 

Thus T M I i s  a Tuberculoid major  case with a smal l  or  s i ngle 
patch somewhere on the body and TM 2 i s  a s im i lar case wi th  
m ult iple and/or extensive tuberculoid les ions ,  a l l  over the body. P I  i s  
a case of  nerve involvement w i t h  l it t le paralysis or anaesthesia and 
P3 i s  a case of mu l t iple nerve lesions and with extensive anaesthetic 
patches over the l imbs and/or gross paralysis of groups of muscles i n  
l i m b  o r  l imbs.  The In termediate group  i ncl udes borderl ine  cases and 
react ionary tuberculoid variet ies .  Al l  sorts of combi nat ions of 
polyneur i t ic  and other sub-types are poss ible,  e .g .  T M I ,  M A2P3 ,  
L I P I ,  etc. 

Sex Incidence and Distribution of Deformity 

M ales comprise 79 % of the cases examined, 63 ·92 % of whom had 
obvious deform ity ; whi le  the percentage in female pat ients examined 
was 57 · 1 4 %. Out of 200 cases, 1 25 had showed vis ible deformity and 
76 cases of t hese ( i .e .  60 % app . )  req u i red some form of surgery. The 
n umber of operat ions requ i red for these 76 cases, for one or more 
deform i t ies was calculated as 1 80 operations.  

A few deformit ies, e .g .  absorption  of fingers and toes,  cannot be 
corrected by su rgery. Some of the deform ities recover without any 
operat ion,  e .g .  sk in  patches, u lcers and many of the lepromatous  
sk i n  les ions .  Th us  of the  76 cases w i th  the deformities, the  average 
number of surgical operations requ ired per patient  was 2 ·36. 

TABLE 1 

Number % in No. of % in total % ill 
Sex of 200 cases with sex cases 200 

cases deformity 

M ale 1 58 79 % 1 0 1  63 '92 % 50 '5 % 
Female 42 2 1 % 24 57 · 1 4 % 1 2 % 
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Age Incidence and Deformity 

The maximum incidence of disease was in the 20 to 29 age group. 

The number of deformed cases was also maximum in the same age

group .. In terms of percentages there is a steep rise from 8 ·33 % at 

o to 9 years to 54 · 54 % at 1 0  to 1 9  years . This rise continues with the 
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TABLE 2 

0--9 1 10-19 I 20-29 1 30--39 140 & up 
Parficlllars 

age group ;/1 years 

Total cases in each group 12 22 66 54 46 
% of age group cases in 200 6 Ii 33 27 23 
No. of deformed cases I 12 40 38 34 
% of deformed cases in total 
age group cases 8·33 54·54 60·60 70·47 74 
No of cases requiring surgery O 7 19 25 25 

D Total cases 

� Cases with obvious deformity 

111 Cases requiring surgery to correct the deformities 

0-9 10-19 20-29 30-39 

AGE GROU PS IN YEARS 

DIAGRAM 2 

408. UP 

AGE INCIDENCE AND DISTRIBUTrON OF DEFORMITY 
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age and attai ns  74 % at 40 years and above. The number of cases 
req u i r ing su rgery in each age group also increases wi th the age, be ing 
zero in  0 to 9 years age group and 25 in 5th age group .  In  20 to 29 age 
group the n umber of cases req u i r ing su rgery out  of the total de
formed cases i s  1 9, wh ich as compared to Hlter age group is less. 

Regional Incidence 

TABLE 3 

Upper Lo wer Sex 
Face extremity extremity Organs 

No. of cases with deformity 85 5 1  40 4 
% in 200 42 · 5  25 ' 5  20 2 
No.  of cases req uir ing surgery 48 39 1 2  4 
% in total regional cases 56 ·46 77 30 1 00 

app. 
No.  of operat ions req u i red to 
correct deformities 1 0 1  56 1 7  6 

Of al l  the regional deform it ies, those of the face form the largest" 
group and also require the largest n um ber  of operat ions .  

Regional Deformities and the Type of the Disease 

TABLE 4 

Total cases of 
each type of /he 

Face disease and its 
% in 200 

Total cases of deformity 

1--i n  each region 85  

Tuberculoid 1 26 or 63 % 23 
Intermediate 25 or 1 2 ' 5 % 1 4  
Lepromatous 49 or 24 · 5  % 48 

Upper Lower 
extremity extremity 

5 1  40 

3 1  24 
6 5 

1 4  I I  

The tuberculoid variety constituted 63 % of the total cases, then 
came the lepromatous 24 · 5  % and least were the i ntermediate with 
1 2 · 5  %.  In the lepromatous variety, out  of 49 cases, 48 were with 
vis ible face lesions and 1 4, i .e .  28 % were suffering from some lesions 
of the extremities .  I t  i s  commonly believed that i n  the lepromatous 
variety the extremities are not much affected , but i n  th is  survey 
28 % of the cases were found to have some deformity of the extremi
t ies .  More than 60 % of deformities of the extremities belonged 
to the t uberculoid variety (see table 4A. ) .  

From the table i t  is seen that more than ha lf  of the cases of face 
lesions belonged to the lepromatous type and about 1 to the tuber
culoid variety. In  extremit ies 60 % belonged to the t uberculoid and 
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TABLE 4A 

Approximate Percelltage ill each Group 

Particulars 
Tuberculoid Lepromatous Intermediate 

Face 27 56 1 7  
U pper extremi ty 6 1  28 I I  
Lower extremity 60 28 1 2  

28 % t o  the lepromatous variety. The cases of deformity of d ifferent 
regions, belonging to the intermed iate type varied from I I % to 1 7 % . 

Details of Facial Deformities 

From Table 3 it is observed that cases with v i s ible facial lesions 
were 8 5, i . e .  42 · 5  %. Of these, 48 cases req u i red surgery to correct 
these lesions. Hence nearly 24 % of the total leprosy cases needed 
some type of facial reconstruct ion .  The total number of operat ions to 
correct these deformit ies was 1 0 1 . 

TA BLE 5 

General 
Lagoph-

Paralysis of 
Particulars facial Ears Nose EyebrolVs other facial 

sk in 
thalmos 

branches 

J .  Deformed cases 70 57 36 3 3  5 2 
2. % in total face 

cases 82 · 33  67 ·05 42 · 33  38 ·83  5 · 88 2 ·35  
3 .  N umber of cases 

requiring surgery 
to correct the 
deformity 8 33  22  30  5 2 

4. % of total cases 
requir ing surgery 
to the total i n  
each column 1 1 ·42 5 7 · 9  6 1 · 1 1 90 ·90 1 00 1 00 

5. % of 3 to total 
face cases 9 · 4 1  38 ·82 25 · 88 35 ·29 5 · 88 2 · 3 5  

Maximum cases of deformity were in general in t he facial sk in and 
constituted 82 %. M any of these were lepromatous infil trations wh ich 
would regress on t reatment but cases with paralys i s  of facial nerve 
branches which were very few would need operations in a l l  the cases . 
In t he nose, lesions of the mucous membrane, cart i lage, or  bone did 
not always produce v is ible deformity.  S i lent  perforations of the 
septum without vis ible external deformity were present in 4 cases 
in the series. It was also observed that unless there was complete 
destruct ion of the nasal l in ing the sense of smel l did not d isappear. 

Summary 

200 unselected cases of confirmed leprosy attending the out
patient's  department at The Acworth Leprosy H ome, Wadala, 
Bombay, were surveyed for deformit ies and the results  analysed in 
terms of age, sex and regional d istr ibution. The sex distr ibut ion of 
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deformit ies showed predominance of males to females in  the 
approximate rat io of 4 : 1 .  The i ncidence of deformit ies with age 
showed a steep rise in 2nd decade ( 5 5  %) and by the age 40, 70 % of 
all cases examined showed v is ible deformit ies wh ich could be classi fied 
as st igmata of leprosy. The regional d istr ibut ion of deform it ies 
showed preponderance of facia l  deformit ies .  The est imated total 
number of operat ions per patient wi th  deform ity was 2 · 36.  The 
relation of various deformit ies to the type of leprosy have also been 
d i scussed . 

It is hoped t hat th i s  su rvey w i l l  be of help to the plan n ing  of a 
reconstruct ive surgery programme in  any area where the percentage 
i ncidence of leprosy per populat ion is known . 
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A N  U N U S U A L  CASE O F  ACN E KELO I D 

H .  W .  W HEATE, M . B . B . S . ,  D .T . M .  & H .  

Chazi Leprosarium, Morogoro, Tanganyika. 

A pol ice constable, aged 20 years, was referred to this leprosarium 
for d iagnosis i n  M ay 1 962. He gave a h istory of bi lateral swel l i ng  
of the ears of about th ree months'  duration ,  not  associated wi th  pains 
or i rritat ion .  

The findi ngs on  examination were : 

1 .  Acne Vulgaris of the face, with keloid scarring over the jaws.  

2 .  Very hard nodular swel l ings of both ear lobes s im ilar i n  size 
and shape . 

3 .  Two keloid scars of the left arm, which the patient stated were 
the result  of i nju ry some years ago . 

4. Sk in  scrapings were negative for M. leprae. 

Acne Keloid, as seen in African dermatological pract ice, i s  
usual ly sit uated on t h e  neck (CLA RKE,  1 959) b u t  S I MONS ( J  952) 
i l l ustrates a case with a keloid,  due to acne vu lgaris, on  the nose. 

Other condit ions considered were : 

1 .  Sporotrichosis ,  to which the lesions of the jaw bore a super
ficial resemblance . No fungal elements were found and there 
was no history of exposure to i nfection (A. GONZALEZ OCHOA, 

1 953) .  

2 .  Chondroma, excluded on the h istory and the nature of the 
swel l i ngs .  

3 .  Lepromatous Leprosy was, of course, excluded by  the  absence 
of any typical lesions and negat ive sk in  scrapings .  
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I t  may be of interest to record that ,  a l though one freq uent ly sees 
keloid scarring in pat ients wi th  tuberculo id and near tubercu loid 
leprosy, part icular ly fol lowing the l ocal appl icat ion of indigenous 
remedies (usual ly  vegetable caustics) J can not recal l  see ing ke lo id i n  a 
lepromatous case. This  is perhaps not surpr is ing when one considers 
the absence of fore ign body react ion in lepromatous leprosy. 

Acknowledgement 

My thanks are due to t he Ch ief Med ical Officer, Tangany ika for 
perm ission to publ i sh th i s  case . 

References 
CLARKE, G. H. V. ( 1 959). Skin Diseases ill the Africall, p. 39.  
OCHOA, A .  GONZALES ( 1 953) . Handbook of Tropical Dermatology alld Medical 

Mycology, Vol. If, p. 1 329. (Ed ited by R .  D. G. Ph.  Simons). 
SIMONS, R. D. G. PH. ( 1 952) . Ibid. , Vol. I, Fig. 23, p. 40. 



A RT I F I C I A L  l i M n  MA K I N G  265 

A RT I F I C I A L  L I M B  M A K l N G 

By H A M I SH MACG REGO R ,  M . B . E. 

Superintendent, Rajah Sir Charles Brooke Memorial Hospital, 

Kuching, SaralVak . 

One of our  pat ients with a completely disorgan ised foot and ank le  
and with chronic ulcerat ion was eventual ly persuaded to undergo 
below the knee am putation . Although a Sea- Dayak he is a s inger of 
Malay songs and was the recogn ised soloist with our  orchestra but ,  
d ue to the ulcerat ion,  he had to give th is  up .  Am putat ion was 
advised but he was most reluctant to agree unt i l  members of the 
orchest ra prevai led upon him to have i t  done and thus be able to 
take part in the i r  various act iv i t ies .  Fol lowing the am putat ion he  was 
as miserable as could be for he was st i l l  unable to jo in  with them 
during the Christmas entertain ments but,  thanks  to two members of 
our  staff, he was fitted with a home-made artificial l imb and jo ined 
in the celebrat ions of both Chinese New Year and H ar i  Raya. 

The art ificial l imb  is made of materia ls  which are read i ly available 
here and in most places : 

A .  S tump-holder made of strong leather with a soft leather 
l i n ing or  cork- latex cast to the actual s tump ; the holder can be 
made to lace up or  to fit the actual stump-whichever i s  
desi red . 

B .  Metal str ips (two) wh ich are r ivetted to the  stump-holder 
and screwed to the wooden leg-one to each s ide.  

C.  Wooden leg-local t imber and shaped as requ i red . 

D .  Wooden foot-local t imber and shaped as requ i red ; a th in  
metal rod is  passed i nto the wooden foot and screwed into the  
wooden leg  to prevent any swivel l ing of the  foot .  

E .  Leather flap wh ich helps t o  hold the foot and leg i n  pos i t ion .  

F.  Metal str ip (th in spri ngy metal preferably) inset into foot 
and base of leg-wh ich acts to hold both foot and leg 
together and as a spring when walk ing .  

The great mer i t  of th i s  l imb i s  not only that  the pat ient can and 
does wal k but  that i t  can be made up wherever there i s  a handyman 
avai lable and it  i s  relat ively cheap to make.  When Dr J .  Ross 
In nes , the M ed ical Secretary of the Brit ish Leprosy Rel ief Associa
t ion,  v is ited us i n  1 960 he advocated su rgery for a number of pat ients 
and stated that the first operat ion,  whatever i t  m ight be, must be 
successful  for then other pat ients would read i ly come forward . This  
has been proved by the fact that s i nce th i s  l imb was successfu l ly  
fitted a number  of patients, with equally useless feet, have requested 
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amputat ion-knowing now that they can be fitted with art ificial  
l imbs and wi l l  be able to walk around .  

Great cred i t  i s  due to the  two members of staff who worked on 
th i s  project and whi l s t  i t  is st i l l  subject to adaptat ion,  as and when 
experience ind icates, the fact remains that it works, i s  cheap to make, 
the pat ients concerned are happily wal k ing about and no longer 
occupying hospita l  beds .  

Thanks are d ue to the D i rector of M edical and Health Services, 
Sarawak,  for permiss ion to publ i sh . 
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LETTER TO TH E E D ITOR 

I NST . OSWALDO CR U Z , 
R IO DE J ANEI RO. 

Dear S i r, 
In answer to the remarks of Prof. R .  Chaussinand (Leprosy 

Review, 3 1  No . 4, October 1 960, p. 308) I beg you the k indness to 
publ ish the fol lowing  informat ion . On 1 2th September, 1 947, Dr.  
Chaussinand kindly gave me at the I n st itut Pasteur, Paris ,  two rat 
lepromas for my studies.  From September 1 947 to December 1 948 
1 inoculated suspension of said lepromas i n  two batches of white rats 
i n  wh ich the class ical lesions appeared from six to twelve months .  
With the new lepromas, after var ious un successes, ] obtained in 
N ovember and December 1 948 two st rai ns ( 1  and 1 1 ) of ch romogenic 
cu l tures in  Loewenstein med ium,  of pure a-f baci l l i ,  wh ich J 
passed to other rats, recovering ret rocu l tures pathogenic for m u ri nes. 

On 1 5th  March ,  1 949, I inocu lated suspens ion of Stefansky 
lepromas i n  ten black mice ( M us m uscu lus ,  C-57 Rockland Farms, 
New City, N . Y . ,  U . S .A . )  wh ich from 22 to 48 days i ncubation showed 
plaques of alopecia, musculocutaneous lesions and enlarged Iymph
nodes. From these black mice ] obtained two non-ch romogenic 
eugonic cu l tures of a-f baci l l i  ( Strai n H I )  from tumor of m ice k i l led 
on 22nd day i ncubation and Strain IV from en larged Iym phnode 
of t he last mouse d ied on  1 2th J u ly ( 1 1 8th day incubation .  These 
four  a-f strains 1 presented at the 5th I nternat ional Congress for 
M icrobiology ( meet ing of 23rd A ugust, 1 950, presided over by the 
late Professor S i r  Alexander Flem ing) ,  tel l i ng  that al l  fou r  were 
permanent acid-alcohol fast, fluorescent 2 plus,  but the chromogen ic 
negat ive to Dubos test for viru lence and the non-chromogenic ( 1 1  r 
and I V) posit ive 2 plus .  This fact was k indly confirmed by Professor 
P .  H auduroy. Dr. Chaussinand present at the meet ing of 23rd 
August i n  Petropolis ,  gave a look to the cul tures and said that they 
were " Para-tuberculous baci l l i "  ( sic ! ) .  After the Congress 1 sent to 
Dr. Chaussinand samples of all four  above st rains,  with the hope that 
he could confirm or not his suspicion .  But he never wrote me any 
word on the subject . N ow, in October 1 960, after ten years, he says : 
" I  have not changed my mind s ince then".  

Dr.  W. K. Stefansky publ ished in J 903 as " Eine lepraaenl ich 
Erkrankung der H aut und der Lymphdruesen bei Wanderratten"" 
(Centralb. f. Bakteriologie etc . ,  Bd . 33,  No . 7, 1 903.  Orig. Abt . )  the 
d isease of rats he d iscovered in Odessa, Russia, and confirmed i n  the 
same year i n  Germany and i n  England, and later on  described al l  
over the World as " Rat Leprosy" .  In 1 948, being elapsed 45 years of 
the important d i scovery, Professor Chaussinand presented a paper 
at the Nat ional Academy of Medicine of Paris, tel l ing that the 
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infect ion descri bed by Stefansky was not leprosy, but paratubercu
los is  ( Bu l l ,  A . N . M . ,  Annee 1 1 2, Tome 1 32, 1 948, pp. 486-488) .  

I f  the stra in  of rat infect ion of Chauss inand's Laboratory i s  real ly 
"parat uberculos is" ,  I should be congratulated for hav ing got the 
above strains of a .a .  fast baci l l i .  The great special ists i n  mycobacteria, 
Professor P. H auduroy and Professor G. Penso affirm that i t  i s  very 
easy to i solate and cult ivate ac id-fast bac i l l i  from such type of 
infect ion .  Why then Dr.  Chauss inand fai led after " . . .  the very 
numerous attem pts at cu l t ure of the Stefansky baci l l u s  . . .  stra in 
have never up to now resul ted in  the appearance of a cu l ture of 
ac id-alcohol -fast bac i l l i  of any type" ? 

I n  J u ly 1 95 1 ,  in the Van Deinse's Laboratory, Professor Hauduroy 
said to me that the name para-tuberculos is  bac i l l us has no s ign ificancy, 
what should be taken into considerat ion i s  the pathogen icity of the 
stra in i n  cause . 

Also Professor G i useppe Pen so says : " . . .  la d iv is ion des myco
bacteries, en bac i l les tuberculeux et en bac i l les paratuberculeux, est 
une d i st inction fict ive q u i  peut serv i r  a de s imples fins empir iques et 
convent ionel les, mais  que n'a pas use base rationel lement scien
t i fique" . ( I n  P .  Hauduroy-Baci l les Tuberculeux et Paratuberculeux, 
Masson, 1 950, p.  1 0 1 ) . 

The following characterist ics of my a-f stra ins  d ifferent iate them 
from the so-called parat uberculous : Al l  four  cu l tures are permanent 
a .a .  fast ; show coccothrix form when stra ined by Fontes method ; 
are fluorescent 2-plus ; (the chromogenic I and I I ) ,  "s" type are 
negat i ve to cyto-chemical Dubos test for v iru lence ; the non
ch romogenic "R" type ( I I I  and I V) gave pos i t ive Dubos 2-plus .  
Al l  four  strains  gave negative react ion wi th al l n ine phagi  from the 
I n st i tuto Superiore di San i ta of Rome, according to Dr .  V ittorio 
Ortal i ,  some of wh ich do react with paratuberculous baci l l i .  The 
stra in  H I  used as antigen i n  Bordet-Gengou test carried out with 
b loods of 38 leprosy patients gave 69,  2 % posit iv ity. 

H igher posit ivity (92 %) was obtained with such bloods using as 
antigen the suspens ion of Stefansky leproma, the same strain ob
tained wi th  Dr.  Chaussinand . . The subject merits l arger scale of 
researches. 

DR. H. C.  DE SouzA-ARAUJO 

( N ote : We regret to report the sad news of the death of Dr. 
de Souza-Araujo this year i n  Braz i l .  This news was brought by 
Dr. E .  Muir who visited Rio in  A ugust this year) . 
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A BST R ACTS 

Early Diagnosis 0/ Leprosy by Study 0/ the Sweat Response to 

lonophoresis with Parasympathomimetics. V.  M A RTINEZ DOM I N

GUEZ .  Bul l .  World Health Organ izat ion ,  26, 1 962, pp . 227-23 1 .  

The early d iagnosis of leprosy is  essential to the success of a 
leprosy control scheme. S imple cl i n ical exam i nat ion does not always 
lead to early d iagnosis, and sk in  tests us ing pi locarpine and h istam i ne 
employ a compl icated tech n ique, and there is a degree of d ifficulty in  
interpret ing the results .  At  the 7th I nternat ional Leprosy Congress in  
Tokyo in 1 958 Prof. Gay Prieto suggested a new techn ique wh ich 
ut i l i ses the sweat response to the ionophoresis of parasympatho
mimetic su bstances . The present article describes in  detail the 
apparatus and how to use i t ,  and how to read t he results .  Some 
Tables give the results in  heal thy skin and in sk in  of the lesions. I n  
Kats ina i n  Northern N iger ia the consultative team in  leprology of 
W H O  tried out t he new method , us ing acetylchol ine for ionophoresis .  
The author reports of 45 skin les ions .  In 40 cases sweating was modi
fied . Some cases gave a response of doubtful value, poss ib ly because 
of an organic defect in the physiological processes of sweat ing in  the 
people of that part of the world .  Total anhydrosis was met with often 
in the tuberculoid form, and not so much in  the i ndeterminate form . 
I n  5 cases of the 45 the test d id  not  cause any mod ificat ion i n  the 
lesions of macular leprosy. The test  on the whole was found to be 
useful . I t  is easy to use and prev ious steri l i sation  is not  needed, which 
i s  a great advantage i n  field work, especial ly with ch i ldren . Further 
trials of t he method are now cal led for .  

Isolation 0/ Diphtheroid-like Organisms/rom Human Leprous Nodules; 

J .  K .  SARKAR.  Journ .  I ndian M ed .  Assoc. 38, 8, Apri l  1 6, 1 962, 
pp.  387-388 .  

On a cu l ture med ium prepared from human foetal nerve extract 
two stra ins  of d iphthero id-l ike organisms have been isolated from 
human leprosy lesions .  One of these organisms i njected into a 
lepromin-negative gu inea pig converted i t  to lepromin -posit ive. 
This organism or its fi l trate may therefore possibly be used as antigen 
in  place of lepromin.  

Neurological, psychological and psychopathological aspects 0/ leprosy.  

A clinico-nosographic contribution concerning 75 cases. 

G .  A RGENTA . Monograph of 1 1 8 pages, wi th many i l lustrations 
and references, Editrice Calia, Napol i ,  1 96 1 .  (Original in 
Ital ian . )  

The  findings can be  summed up as  follows : 
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I .  Pract ica l ly  a l l  the pat ients presented neurological symptoms : 
in on ly  8 % d id the neurological exam ination give a negat ive resu l t .  

2 .  [ n  56 % of the cases (42 pat ients) the onset of the d i sease was 
characterized by non neurological symptoms ;  subseq uently, however, 
36 of these pat ients developed neurological signs, many of them in  an 
early stage . I n  44 % ( 3 3  cases) the onset of the disease was marked by 
neurological symptoms.  

3 .  Most of the pat ients in  whom the d i sease commenced with non
neurological man ifestat ions were between 10 and 35  years o ld ; 
pat ients i n  whom the nervo us symptoms were al ready present at the 
onset were of al l  ages at that t ime .  

4. I n  60 % of the cases the  d i sease was of fam i l ial nature. The 
criteria of fam i l ia l  character and of geograph ical or igin are of great 
i mportance in connect ion with an early d iagnosis of the d i sease. 

5. The beginn ing of the nervous manifestat ions was characterized 
by the fol lowing man ifestat ions ( in  order of decreas ing freq uency) : 

hypo-aesthesia to heat and pain  (accidental burn i ng etc . )  
pa ins ,  sometimes of truncal ,  sometimes of pseudo-rheumatic type 
fat igue, depressions ,  i nsomnia 
paraesthesia (not painfu l )  
d i sturbances of trophism : torpid ulcer, pain less wh i t low, etc. 
earl ier t rauma 
psychic d is turbances. 

6 .  The object ive symptomatology was characterized by : 
per ipheral paralysis, with  very evident atrophy ; the  deep reflexes 

decreased paral lel wi th  the atrophy, but they were rarely 
completely abol i shed . Sometimes they were l ive ly but  without 
pathological pyramidal phenomena. The atrophy s howed a 
pred i lect ion for the musculature of the hands and to a lesser 
degree of the arms, legs and feet ; 

in  1 0  cases (approximately 1 3  %) without c l in ical ly  demonstrable 
atrophy, the hands showed a loss of the capacity to make 
certai n  movements connected with the intr insic musculatu re ; 
7 of them proved incapable of opposing the fi rst and fifth 
fingers ; the author ascribes to th i s  phenomenon the s ignificance 
of early symptom of neurological i nvolvement in leprosy ; 

superficial tact i le  anaesthesia (76 %), heat and pain anaesthesia 
(85 %), v ibrat ion anaesthesia  (20 %) and deficiency of the sense 
of posit ion and movement (4 %) ; 

enlargement of the nerve t runks : the u lnar nerve was palpable on  
one  s ide  i n  1 5  % and on both s ides in  25 % of the  cases ; the 
median nerve was palpable in  6 % of the cases, the b ranches of 
the superficial cerv ical plexus were palpable in  3 % of the cases ; 

d isturbances of osseous and cutaneous t rophism (24 % of the 
cases) ; 
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ocular symptoms :  corneal opacificat ion  ( J  7 %), cataract (3  %), 
d istu rbances of accommodat ion (2 %), d istu rbances of the 
pupi l  reflex, an isocoria, an i socyc l ia  (9  % of the cases) ; 

park inson ian synd rome ( I case ), ataxic syndrome ( l  case), the ir  
relat ions with the leprosy infection are doubtfu l ; 

psych ic d i stu rbances ( 1 5  %) .  

7 .  The topography of the peripheral nervous les ions was  stud ied 
accord ing to the d istr ibut ion of the anaesthesia. 

The d istr ibut ion of the anaesthesia in the truncal i nnervat ion 
territories i s  to be regarded as the most freq uent form ; the d istr ibu
t ion i n  very large terr i tor ies (stocking type, glove type, etc . ) ,  entering 
only part ia l ly  i n to the tru ncal terr itories is the less frequent form, 
whi le the form with i rregular areas i s  a l i t t le  more frequent than the 
second type ment ioned but much less freq uent than the first mentioned 
type ; in 4 cases, the poss ib i l ity of a local isat ion of the les ion at the 
radicular level was to be considered . 

8 .  The author comes to a conclus ion that according to h is  own 
c l in ical experience " leprosy psychosis" i s  not be to reputed to exist .  

In 2 cases of confusional syndrome with excitement ,  a specific 
tox i - infect ious mechan ism was l i kely to exist .  In the remain i ng cases 
(2 depress ions,  2 morphine toximan ias, 1 case of hysteria, I case of 
delusional react ion ,  I hypochondric syndrome, I case with dysphoric 
crises, leprosy has got on ly a pathogenic value through only a 
psychogenic mechan i sm.  The psychologic s i louhette sprang from the 
cl i n ical research and mental tests ( Rorschach, Wechsler Bel levue 
I nte l l igence-test) and i s  characterized by mental poverty. (We are 
deal ing though with people at a very low standard of education), a 
pretty balanced affectivity, a rather dysphoric temper. 
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R EV I EWS 

A new Journal " Ro visco Pais", a Portuguese Review o f  Leprosy, 
has j ust i ssued i ts fi rst number of i ts fi rst vol ume Jan uary to A pri l  
1962. We give a warm welcome to th i s  new leprosy journal ,  and give 
some account of i t .  I t  i s  prod uced by an edi tor ia l  comm ittee at the 
H ospital-Colonia Rovisco Pais, Tocha, Portugal .  The first n umber i s  
well produced and printed and contains 1 09 pages wi th  many 
i l l ustrat ions .  The work of the Techn ical Comm ittee on Leprology is 
fi rst described and the fol lowing original articles given : 

I .  The Lepromin React ion of the Staff and Officials of the 
H ospital-Colonia, by P .  DE.  M AGALHAES BASTO and H. 

SEA BRA SANTOS , pp. 24-30. 

2 .  A Trial of Ciba- 1 906 in hospital i npatients of Rovisco Pa is ,  by 
A. JOSE DE FIGU IER ED O  BAR BOSA , pp. 3 1 -59, and 

3. The Residual Aspect of Chronic Pyodermat i t i s  i n  Chi ldhood, 
considered in  the Differential Diagnosis of Leprosy, by 
J. OWEN PINTO, pp. 62-68.  

4. The Decompression of the Cubital Nerve i n  Leprosy, by 
J .  VEIGA VIEI RA,  pp. 7 1 -8 \ .  There are 1 3  i l l ustrat ions to th is  
paper. 

The Journal " Rovisco Pais" a lso conta ins  many i nterest ing  notes 
and short articles, such as "The Pol i t ics of Leprosy in Portugal" ,  
Bibl iography of the Act iv it ies of the J nst i t ute of Assistance to 
Leprosy Patients and of the Hospital-Colonia Rovisco Pais ,  
Activity of the Services, and the M ovement of Pat ients .  

Collected Papers of Prof Tanimura of Osaka University . 

Volume of 636 pages issued by the Alumn i  U n ion of the Depart
ment of Dermatology and U rology of the U n iversity of Osaka School 
of Medicine, and ded icated to Prof. Tan imura

' 
i n  celebrat ion  of h i s  

70th birthday. This  great Japanese scientist was born in  1 89 1  and 
teti red i n  1 955 and i s  now an H onorary Professor of Osaka U n iver
sity. His main i n terests have been in dermatology, dermato-urology, 
microbiology, and he has given a lot of attent ion to leprosy and 
m,urine leprosy. The volume is beaut iful ly produced and printed, and 
i t  i s  extremely valuable to have all h i s  scientific papers in one book ,  
anc;i printed i n  Engl ish ,  and some i n  German.  There are 1 2  papers on 
tuberculosis (9 i n  German and 3 in  Engl i sh)  and l I on leprosy and 
murine leprosy (al l i n  English). There are a lso 1 6  papers on  miscel
laneous  subjects (3  in German and 1 3  i n  Engl ish) ,  and 10 papers 
contributed by members of the A lumn i  Un ion (all in Engl ish) .  

The papers on  leprosy are : 

1 .  T ANl MURA, T. and NISHIMURA, S .  Studies on the pathology of 

murine leprosy. 
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2. TAN I M U RA, T. and N ISH I M U RA,  S .  A Review of recen t animal 
inoculation studies with human and murine leprosy. 

3. TANI M U R A ,  T. ,  N ISH I MURA,  S . ,  and TAN I M U RA,  Y. Studies 011 

the immunology of murine leprosy .  

4 .  TAN I MU RA,  T .  and N ISH I M U RA,  S .  Experimental study on the 

chemotherapy of leprosy. Efficacy of drugs on murine leprosy.  

5 .  TAN I MURA,  T . ,  N ISH I M U RA, S. ,  and K ONo, M. Experimental 

study on the chemotherapy of leprosy. 

6 .  TAN I M U RA, T . ,  N IS H I M URA,  S . ,  and I WAsA , K .  The screening 

test for chemotherapeutic agents for leprosy. 

7. TAN I M U RA, T . ,  N ISH I M URA,  S . ,  N A K Ao, M . ,  and KOSA KA,  K .  
Susceptibility of hamsters and wild rodents to murine leprosy 

bacillus. 

8. TANI M U RA ,  T . ,  N I SH I M U RA ,  S . ,  YASU KAWA,  T. ,  and KOSAKA,  K .  

Immunological relationship between leprosy and murine leprosy. 

9. TAN I M U RA ,  T. ,  ITo , T. , and SONODA, R.  The enzyme activities 
of murine leprosy bacillus. 

1 0 . TANI M U RA,  T . ,  HON DA, H . ,  and OSI MA,  T. Studies on the 
serology of leprosy.  

I I . TANI M U RA,  T. ,  FUJ I N A M I ,  T . ,  and H ON DA,  H. Studies on the 

serologic test for leprosy : serum reaction using Wax D. 

" De Diffuse Lepra Van Lucio en Latapi" ( Di ffuse Leprosy of 
Lucio and Latap i )  is a valuable monograph of 250 pages by J .  H .  
FREN KEN of Rotterdam . There are many i l l ustrat ions .  The main text 
i s  in  the Dutch language but a summary i s  given in Engl ish on 
pp. 234-239. An excel lent bibl iography i s  given on pp. 240-248 .  This 
monograph careful ly systemat izes and records the present knowledge 
and opinions on the Lucio phenomenon .and is so important that we 
hope an Engl ish and a Span ish version can be issued . 

M eLLER-CHR l STENSEN, V. Bone Changes in Leprosy . 5 1  pp . ,  9 figs . 
and ] 6 pis .  (32 refs . )  1 96 1 . Copenhagen : M unksgaard, Denmark . 
(from Tropical Diseases Bu l let in) .  

This i s  i n  effect an extremely well i l l ustrated thes is  which estab
l ishes the d iagnostic point in leprosy that atrophy of the anterior 
nasal spine and loosening of the upper central  i ncisors are typical of 
leprosy.  This has been shown to apply not only to the 358 skeletons 
of mediaeval leprosy patients at Naestved in  Denmark, but also to 
modern leprosy all  over the world, where the changes in the nasal 
bones and teeth can be cl inical ly  detected, and furthermore are 
detectable at an early stage . The author also describes the accepted 
bony changes in the l imbs and small bones of the l imbs. In the plates 
I to IV the changes i n  the maxi l lary alveolar process, the anterior 
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nasal spine and the palate, are convincingly demonstrated in contrast 
with normal bones. There is no doubt that Dr. Meller-Christensen 
provides a means of making an early diagnosis in modem leprosy, 
because · the nasal-dental changes can be seen everywhere in early 
lepromatous leprosy. This thesis should be in everyone's hands. 
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