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Ed itorial 

CONGRESSES 

This issue of Leprosy Review contains reports of 
a number of congresses , conferences and 
seminars-in chronological order, Rio de J alleiro , 
Dakar, Dar-es-Salaam , Delhi , Lusaka, Kath­
mandu . Leprosy workers , it would seem to 
some, are being exposed to the prevailing 
fashions and the accompanying occupational 
hazards that are now unthinkingly accepted, 
perhaps even welcomed, by fellow-scientists in 
other spheres . But if the dangers and risks are 
real, and are frankly recognized for what they 
are, these gatherings do serve a most usefu l  
purpose . I t  has become trite to remark o n  the 
erstwhile "segregation" of those devoted men 
and women who in bygone days toiled in remote 
geographical backwaters to bring what help they 
could to leprosy sufferers relegated by a 
frightened and prejudiced society. Cut off from 
the centres of learning and research, and denied 
fruitful contact with their peers, our medical 
forebears cannot perhaps be blamed overmuch 
for developing idiosyncrasies of vocabulary and 
pathology and nomenclature-their references 
to "raised macules" caused the hackles of the 
dermatologist to rise, and their use (or abuse) of 
the word "reaction" provoked painful and 
puzzled smiles from other clinicians . 

Now, leprosy workers are conferring with 
their fellows , and peers . They are trying to 
speak the same language, and conform to 
accepted norms of usage . They have welcomed 
the irruption of scientific fellow-travellers bring­
ing rich experiences in related fields of micro­
biological and immunological research into the 
fascinating problems of leprosy, as yet unsolved .  
Well over a third o f  the 552 participants a t  last 
year 's  International Leprosy Congress had 
"come into leprosy from the outside " ,  as the 
BrItish Minister of Health remarked in his 
inaugural speech, and many of the most recent 
advances in leprosy research have been made 
by workers who are bringing to bear on our 
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special problems the accumulated expertise and 
the sophisticated investigational procedures 
that are proving their value in related fields . 

The sharing of this new knowledge, and its 
application to the problems of leprosy as seen 
in the field and in the various governmental 
public health planning offices , are of urgent and 
fundamental importance . And this collaboration 
of scientists and field-workers , of people with 
varied backgrounds and experience, is  all to 
the good . 

Leprosy as a widespread infection cannot be 
tackled as an isolated entity, expensively 
reduplicating a health service responsible for 
other endemic diseases .  Nor can the leprosy 
infection in the individual patient be taken out 
of its immunological framework, or from its 
human setting-with its psychological and social 
components-and its relation to other diseases . 
Hence, the increasing insistence on compre­
hensive medial care ; and hence , the value of the 
inter-disciplinary approach to the outstanding 
problems still confronting the epidemiologist 
and the microbiologist alike . 

In the microbiological field, Mycobacterium 
leprae may have unusual, even unique, pro­
perties, but the more it is studied in  relation to 
other mycobacteria-with the numerous experi­
mental and laboratory techniques now available 
-the sooner will the problem of in vitro culture 
of this most interesting host-dependent intra­
cellular facultative parasite be solved. 

A brief meeting may generate more heat than 
light, or it may serve as a most useful catalysing 
encounter whose influence may be made to 
persist by a conscious effort to maintain the 
contacts and to exchange information and 
"hunches" and "leads" .  On the practical level, 
concerted and co-ordinated plans for regional 
anti-leprosy campaigns may be worked out , and 
public opinion as well as government interest 
may be aroused and mobilized for the sustained 
action needed if pious words are to be trans­
lated into noble deeds . 
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Second National Leprosy Congress, Buenos Aires, 1968 

The Second National Leprosy Congress , Argen­
tina, was held in the National Medical Academy 
in Buenos Aires from 6 to 10 November, 1 968 .  
A very representative body of participants from 
all over the country, and including specialists 
in all aspects of leprosy-clinical, laboratory, 
rehabilitation-took part in Panel discussions . 
A comprehensive Report on the conclusions 
reached in these Panels was issned at the close 
of the Congress . 

Panel I explored the dimensions of the 
leprosy endemic in  different parts of the 
country, and recommended measures for con­
trol, such as the co-operation of private 
practitioners , notification and registration of all 
leprosy patient�, and widespread "prophylactic 
action" . It was suggested that a national fund 
be established to provide money for research 
into leprosy, and that private agencies as well 
as official bodies should contribute . 

Panel II considered the modern treatment of 
leprosy, and concluded that the sulphones were 
still the drugs of choice, but that the long-acting 
sulphonamides, the rimino-phenazine compound 
(B 663, Lampren) , and thiambutosille also had a 
place in therapy. In lepromatous reaction, 
thalidomide, convalescent serum, ACTH, and 
B 663 were advocated if standard measures 
fail .  It was held that specific treatment should 
be continued during lepromatous reaction . 

Regarding prophylaxis, Panel III revie\ved 
the accepted methods of control of leprosy 

transmission (such as early diagnosis, adequate 
ambulatory treatment, medical supervision of 
patients and contact examination ) ,  and looked 
forward to the day when compulsory universal 
BCG vaccination of infants would replace the 
present system of offering BCG only to contacts 
of leprosy sufferers . Limited research i nto 
chimioprophylaxis was recommended, with due 
regard to the danger of drug-induced "iatrogenic 
phenomena" . The role played by voluntary 
organizations in ensuring co-operati on in any 
scheme for leprosy control was freely ac)mow­
ledged. 

Panel IV, which was devot.ed to consideration 
of the scientific aspects of leprosy-immunology, 
bacteriology and genetics-reviewed recent 
research in these fields , and suggested that 
similar work should be undertaken in Argentina 
if adequate financial support were forthcoming . 

Panel V (physical, psychical, family and 
social rehabilitatlOn)  covered familiar but most 
important ground, and advocated the continued 
collaboration of all workers engaged in the 
anti-leprosy campaign, and the mobilization of 
all forms of educational aids to make the 
community aware of the importance of the 
leprosy endemic.  The Panel recom mended the 
abolition of "preventoria" and of the specific 
legislation concerning leprosy, so that. the 
leprosy patient would be treated everywhere in 
the country like sufferers hom any other 
slightly contagious disease . 

VI Journees Medicales de Dakar 

Leprosy was accorded a special place at the 
Dakar meetings this year, which were held in 
January ( 13  to 18), amid the usual galaxy of 
doctors and pharmacists from France itself 
and from French-speaking countries .  Round 
Tables were held, under the genial presidency 
of General J .  Languillon , on (1)  the classification 

and pathogenesis of reactional states, and 
(2) leprous neuritis .  Among the participants 
were Professors A. Basset, A. Carayon and 
R. Camain, and Dr. S. G. Browne . Histologilfal 
evidence was presented showing the localiza­
tion of damage in certain peripheral nerves in 
leprosy. 
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Africa 
Third Symposium, Lusaka, 1969 

Kampala ( 1964 ) ,  Addis Ababa (1 966) and now 
Lusaka (Zambia) in 1969 . This, the third 
Symposium sponsored by thc Committee for 
Rehabilitation of the Disabled in Africa, held 
from 10 to 1 4  February, attracted medical and 
non-medical workers from many Mrican 
countries interested in various aspects of the 
problem . Mr . Duncan Guthrie ,  the indefatigable 
Director of the National Fund for Research into 
Crippling Diseases, to whose initiative and 
enthusiasm these Symposia owe much , was 
Chairman .  

Although leprosy did not figure in  the 
programme to the extent that leprologlsts 
might deem to be commensurate with its 
importance as a maj or crippling disease in the 
continent of Africa,  the discussions, findings 
and recommendations of the meeting are of 
interest to leprosy workers generally, and the 
experiences shared by those whose interests lie 
in recom;tructive surgery, prostheses, epide­
miology, footwear, and the care of paraplegics, 
will prove of future benefit to the leprologists 
who were privileged to participate.  

Dr. Ray Foster , an orthopaedic surgeon 
working with the Seventh Day Adventist 
Mission in Zambia, presented a paper entitled 
"Surgical examination of the hands ,  face and 
feet of 562 leprosy patients" .  In addition to his 
work i n  Zambia, Dr.  Foster visits Malawi from 
time to time to operate on leprosy patients at 
Malamulo Leprosarium . Prof. Roy Ebenezer, 
of the Christian Medical College, Vellore, South 
India, sent (to be read in his absence) a paper 
on "Eye lesions in leprosy" .  

The various recommendations of the Sym­
posium may with advantage be studied by 
leprosy workers in other continents, as they see 
their own problems in t.he light of the con­
siderable and increasing prevalence of deformity 
in the developing countries of Mrica . We 
welcome the double insistenc� on prevention 

and training that was much in evidence during 
the deliberations of the Symposium . 

We quote from the Symposium as follows: 

" The Third Symposium on Rehabilitation in 
Africa :  

(8) Recommends that the Governments of the 
nations of Africa include in their plans for 
economic and social development measures to 
stimulate the prevention of disabling conditions, 
and programmes to initiate and to expand co­
ordinated medical, vocational, social and edu­
cational services for disabled persons; 

( 9 )  U1'ges the United Nations Economic Com­
mission for Africa to give early and detailed 
consideration to the problems of disability and to 
activities to encourage and assist Governments in 
the development of more adequate rehabilitation 
facilities; 

( 1 0 )  Exp1'esses the hope that the United 
Nations, the International Labour Office, WHO, 
UNESCO, UNICEF and 'nterested international 
non-governmental organizations will allocate addi­
tional resources to assist the Governments of the 
nations of Africa in the planning and development 
of rehabilitation facilities and services; and that 
Governments aiding the nations of Africa in their 
economic and social development will include 
support for projects to develop services for the 
disabled; that national non-governmental or­
ganizations will continue and increase their 
assistance in this field; and that aU concerned will 
give careful attention to the co-ordination of their 
efforts; 

(11) Suggests that, in view of the limited 
facilities in Mrica for the training of personnel 
in rehabilitation skills, the Governments and 
organizations concerned consider the possibility of 
establishing wherever possible training centres on 
a regional basis ." 

])1'. Luther Fisher, orthopaedic surgeon to the 
ALERT Proj ect in Addis Ababa (The All-Africa 
Leprosy Rehabilitation and Training Centre) ,  
in  reporting the Symposium, expresses the hope 
that leprosy will in the next (the fourth) 
Symposium be accorded the place on the 
programme commensurate with the personal 
and economic devastation that it causes in 
Mrica. 
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Leprosy in Nepal 

The First Inter-country Leprosy Seminar-the 
first of its kind-was held in Kathmandu, Nepal, 
from 1 7  to 22 March, 1 969, under the auspices 
of the Government of Nepal and the World 
Health Organization. The main purpose was to 
disseminate information about leprosy among 
the zonal medical officers of the government 
health service. Doctors were present from 
Afghanistan and Ceylon. Representatives of 
voluntary agencies with local experience of 
tackling leprosy were invited to be present as 
observers. The World Health Organization 
provided the services of Dr. P. N. Khoshoo 
and Dr. T. Frank Davey, C.B.E., as consultants, 
together with Dr. R. Ignatovic, epidemiologist. 
Dr. Stanley G. Browne attended as an invited 
observer. 

Royal interest was shown by the personal 
message of greeting sent by the King, and by the 
inaugw:al address given by Her Royal Highness 
Princep Shah, well-knQwn for her interest in all 
that concerns the social welfare of the citizens 
of Nepal. Although it is less than 20 years since 
Nepal opened its frontiers to the outside world, 
the dimensions of the leprosy problem have 
been brought to official notice by the pioneering 
work of Missions and successive visits and 
reports of World Health Organization experts. 
It was thus fitting at this stage that a seminar 
should be arranged that would take account of 
the accumulated knowledge concerning leprosy 
prevalence, indicate the considerable gaps in 
this knowledge, and concern itself with the 
broad lines of leprosy control. 

The WHO consultants gave most valuable 
didactic courses of instruction on various 
aspects of leprosy for the benefit of those who 
had had little opportunity for such study in the 
past, and some interesting contributions were 
made by Nepalese doctors and by a government 
Health Education Officer. 

As foreshadowed in the inaugural address by 
Her Royal Highness, the social aspects of 
leprosy in Nepal claimed a considerable share 
of the attention of the participants. Notwith-

standing the great difficulties of transport and 
communication, and the embryo nature of much 
of the medical service in this mountainous and 
developing country, it was the social and legal 
aspects of leprosy that appeared to pose the 
most urgent and the most intractable problems. 
Ingrained attitudes to leprosy that are com­
pounded of fear and superstition are reinforced 
by discriminatory legislation surviving from an 
unscientific past. Compulsory segregation on 
diagnosis is still on the statute book, and the 
cost of maintenance of the 2 government 
leprosaria is a severe drain on the economy of the 
country, leaving little remaining for leprosy 
control work. Diagnosis or treatment of leprosy 
can be cruelly stigmatizing, exposing the victim 
to proceedings for divorce, to dismissal from 
employment, to forcible segregation and to 
various social disabilities. The participants in 
the Seminar were unanimous in their forcefully 
expressed opinion that the law be brought into 
line with that in forward-looking countries 
facing the same leprosy problem. 

The prevalence of the disease was stated to be 
about 1 % in several representative sample 
surveys that had been done. Further information 
was needed, particularly in some zones where 
the numbers of patients voluntarily coming 
forward for diagnosis suggested even higher 
prevalence rates. In addition to the special 
hospitals established by voluntary agencies for 
the care of leprosy patients, excellent pioneer 
surgical reconstructive schemes are in operation. 

Various suggestions were put forward for 
the strengthening of the anti-leprosy campaign 
and its integration into the public health 
service, and also for the education of the public 
and the mobilization of goodwill among the 
citizens of this fascinating country. Nepal is in 
many ways making up for lost time in the speed 
and enthusiasm which its sons are manifesting 
in an effort to take the best of modern Westei-n 
science and apply it to the urgent needs of the 
country. 

S.G. BRoWNE 
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World Leprosy Day 

The 1 6th World Leprosy Day was observed on 
26 January, 1 969,  in well over a hundred 
countries . Thanks to the peripatetic advocacy 
of its founder, Monsieur Raoul Follereau,  
governments and private individuals have been 
made aware of the plight of leprosy sufferers in 

their midst . Discriminatory laws and attitudes 
have been changed and practical service has 
been stimulated. 

It is not too soon to start planning ahead now 
for the worthy celebration of the 1 7th World 
Leprosy Day on Sunday, 25 January, 1 970 .  

ALERT in Ethiopia 

At the Annual Meeting of Members of 
ALERT (the All-African Leprosy Rehabil itation 
and Training Centre ) held in Addis Ababa 
on 28 March, 1 969,  the growth and development 
of the Proj ect during the preceding 12 months 
was considered to be satisfactory. The following 
new members were welcomed: Netherlands 
Government Technical Aid and Deutches Aus-
satzigen-Hilfswerk e . V .  

The service functions o f  ALERT , both at 
the Princess Zenebework Hospital ,  Addis Ababa , 
and in  the rural control area , give evi dence that 
the members of staff are pooling their diverse 
ski lls and experience for the specialized as well 
as the routine treatment of a great number of 
leprosy patients . For instance, over 2500 attend 
as out-patients at the central hospital,  and 
1486 are under treatment at 21 centres in the 
control area . As in other proj ects , case-finding 
is  proving far from easy and rather expensive . 
The average prevalence rate in the limited 

surveys undertaken is  of the order of 18/ 1000 . 
Three courses of training have been offered 

during the year for students from outside 
Ethiopia and the prospects for the future are 
assured, now that teaching staff is available for 
the combined service-training functions that will 
continue to be a feature of ALERT . Higher 
courses are planned especially for doctors, 
physiotherapists , nurses and rural area super­
visors . An augmented active interest of African 
governments, the World Health Organization, 
and Mission Boards in sponsoring suitable 
candidates would be welcome if the installations 
and resources of ALERT are to be fully 
utilized as a training centre for the continent of 
Africa . An ambitious building programme, now 
under way,  will provide i ncreased in-patient 
accommodation and associated services . The 
practical interest of the Imperial Ministry of 
Public Health and the Haile Selassie I University 
is much appreciated. 

Film on Cockett's Operation 

Mr. Frank 1. Tovey, O.B.E., CH.M., F.R.C.S., 

whose paper on "Reconstruction of the nose in 
leprosy patients" was published in Lep1"Osy 
Review ( 1 965)  36, 2 1 5 ,  informs us that a film of 
the operation has been made . It is 8 mm, and 
silent. Anybody wishing to borrow the film 

should apply to Mr. Tovey at: 47 Hill Road,  Oak­
ley, N r  Basingstoke, Hampshire . Mr. Tovey work­
ed for some years at the Mary Calvert Holdsworth 
Memorial Hospital in Mysore City, India , where 
he devoted his surgical knowledge and skill 
to reconstructive surgery for leprosy patients . 
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ELEP Leprosy Control Project, Dharmapuri, Tamil Nadu 

(formerly Madras State, South Ind ia) 

The first Annual Report ( 1 968 ) of this ambitious 
Proj ect describes the initial spade-work under­
taken by the Director , Dr. 1. A. Susman, and 
the team he is  at present engaging. The total 
population of the 4 Taluks in the district is 
nearing It millions, with a density of 394 per 
square mile . The prevalence of leprosy is thought 
to be in the neighbourhood of 3 1/1 000 , giving 
an estimated total of about 45,000 for the 
Control Proj ect area. Of these, probably 20% 
are suffering from the lepromatous form of the 
disease . With the experience of the successful 
control measures adopted in a comparable 
milieu in Polambakkam and Pogiri, the Director 
should be able to plan his method of attack , so 
as to integrate leprosy control into the existing 
public health organization . Early detection' of 
leprosy and early treatment for all leprosy 
sufferers throughout the district is the ultimate 
aim of the Project . Mter 5 years , it is  expected 

that the Project, fully developed and embracing 
the whole area, will be handed over to the 
Indian Government . 

So far, the great maj ority of patients now 
receiving treatment became known through 
voluntary reporting of suspicious signs. Exami­
nation of healthy contacts and of the general 
population has given only inappreciable results : 
the huge reservoir of undiagnosed and untreated 
leprosy remains . 

Meanwhile, we follow with interest this 
experiment in international co-operation and 
goodwill, and express the hope that the 
Dharmapuri Proj ect will serve as an example 
both to the philanthropically-minded and to 
those practically concerned with the deployment 
of the most economical and most effective 
measures of leprosy control in the great sub­
continent of India and elsewhere . 

News and Personalia 

N EW M E D I C A L  D I RECT O R  O F  F O N T I LL E S  

Dr. Terencio de las  Aguas has been appointed 
Medical Director of Fontilles Leprosy Sana­
torium, Spain . Well-known in international 
leprosy circles for his contributions to research 
through the j ournal Fontilles and for the papers 
he has given at various congresses , Dr. Terencio 
has been "medical resident" at Fontillcs since 
1 953,  and Assistant- Director since 1 964 . Under 
his able direction, the work at Fontilles itself­
medical treatment, surgical rehabilitation, di­
verse research proj ects, and teaching seminars­
and throughout Spain should not only maintain 
the traditions established by his predecessors , 
but stimulate effective measures of leprosy 
control in a country where the endemic problem 
is  faT from negligible . 

M E D E C I N- G E N E R A L  JEA N L A N G U I LLO N 

We offcr our sincere congratulations to Medecin­

General Jean Languillon on his being nominated 

Chevalier- de l'Or-dr-e National de la Republique du 

Senegal .  The announcement of the award was 

made, and the decoration presented , at an 

evening reception given during the V I JOUTneeS 

Medicales de Dakar on 17 January ,  1969 . In 
addition to his therapeutic researches at 

Bamako, Mali , Ge neral Languillon has been 

closely identified with the work of the Pavillon 

de Malte for leprosy patients in Dakar and the 

teaching of medical students in the mixed 

faculty of Medicine and Pharmacology of the 

University of Dakar . 



Lepr. Rev. (1969) 40, 77-8 1  

React i o n s  
. 

I n  Lepro sy* 

D .  S .  RIDLEY 

Hospital for Tropical Diseases, London, N. W.l, England 

A system of classification of lepra reactions into four types, namely downgrading reaction, 
reversal reaction, exacerbation nodules, and erythema nodosum leprosum, is put forward, 
and each described in regard to origin, histo logical nature, and immunological and clinical 
characteristics. Though the four types differ, they cannot in practice always be sharply 

defined, as two of them may alternate or two types may even occasionally co -exist. 

A "reaction" in leprosy is usually defined as an 
acute episode occurring in the otherwise

' 
chronic 

course of the infection, and which appears to 
have an allergic basis . To this I would add that 
the histological disturbance which occurs during 
reactions is  not associated with either the 
activity or the regression of the leprous granu­
loma .  The object of this paper is  to consider 
lepra reactions as a whole from three points of 
view: the circumstances of their origin, their 
histologi cal nature, and their immunological 
characteristi cs .  But first it is  necessary to 
classify them . 

C LA S S I F I C A T I O N  O F  R E A CT I O N S  

There has s o  far been n o  generally acceptable 
system of classification of lepra reactions. One 
problem is that the clinical features of some 
types of reactions (fever and enlargement of 
lesions ) can be confused with simple extension of 
the disease. The points of distinction have been 
emphasized in  lepromatous leprosy by Wolcott 
( 1 947 ) and in reactional tuberculoid and border­
line patients by Campos and de Souza ( 1 954 ) .  
Nevertheless several authors , including Wolcott, 
have continued to refer to phases of simple 
activity as reactions, and with the introduction 
of many synonyms the nomenclature has become 
confused . I propose to consider lepra reactions 
under four headings ,  namely, downgrading 
reactions, reversal reactions (both in borderline 
patients ) ,  exacerbation nodules, and erythema 

* This paper was read in a slightly abbreviated form at 
the Ninth International Leprosy Congress, London, 
1968. 
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nodosum leprosum (ENL)  (both in lepromatous 
patients ) .  The system of classification of leprosy 
(TT, BT, BB,  BL, and LL) is  that of Ridley and 
Jopling ( 1 966) .  

D O W N G RA D I N G  A N D  REV ERS A L  REA C T I O N S  

These two reactions make a pair which was first 
clearly distinguished by Taj iri ( 1 955 ) ;  they can 
conveniently be considered together . 

A patient with untreated leprosy can de­
teriorate in two ways: either by the spread of 
the granuloma without change of classification, 
or by a change in classification towards the 
lepromatous end of the spectrum. Similarly, a 
treated patient can improve either by simple 
regression of the leprous granuloma or by a 
movement of the classification towards the 
tuberculoid end of the spectrum . Simple exten­
sion or regression of the granuloma should not 
be regarded as reactions; but the movement 
towards lepromatous leprosy is  associated with 
a clinical and histological disturbance that 
makes up the "downgrading reaction" ,  whereas 
the movement towards tu berculoid leprosy is  
associated with the features of "reversal 
reaction" . 

Thus downgrading reactions are associated 
with a decline of immunity and a corresponding 
increase in the number of bacilli and extension 
of infection in near-tuberculoid and borderline 
patients . By- their nature these reactions are 
likely to be found only in untreated patients . 

Reversal reactions are the opposite . They occur 
in near-lepromatous and borderline patients 
when the bacterial load is diminished as a 
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result of treatment; and they are associated 
with a corresponding increase of immunity 
(Fernandez et a l . ,  1962 ) .  

Clinical features 

These two reactions have very similar clinical 
features; there is erythema and swelling of the 
skin lesions, which may proceed to ulceration ; 
severe cases develop fever and often there is  
nerve involvement . New lesions can appear; in a 
reversal reaction they may present a tu berculoid 
appearance .  

Histological features 

A reversal reaction is sometimes, perhaps 
usually, characterized by an influx of lympho­
cytes in the early stage, but this feature is 
transient and not always prominent . Oedema in 
and around the granuloma is the most constant 
finding, and is most prominent at the height of 
the reaction . The granuloma, often increases in 
volume and the cytology of the host cells 
changes progressively towards a more epi­
thelioid form, whilst the num ber of bacilli in the 
granuloma progressively diminishes . Foreign­
body giant-cell s are sometimes seen which give 
place later on to giant- cell s  of the Langhans 
type.  In severe cases there is necrosis . In  the 
parts of the dermis not occupied by granuloma 
there is a "dermal reaction" characterized by 
the influx between the collagen bundles of 
undifferentiated cells with large pale nuclei ,  and 
an increase of fibrocytes .  As the oedema 
subsides and the granuloma re!,resses there 
follows, in the case of severe reactions, a heavy 
fibrosis and occasionally patches of fibrinoid .  
These features are not; al l  invariably present , 
and in mIld cases there is l ittle histological sign 
of the reaction . 

Downgrading j'eactions cannot be followed 
through so readily as reversal reactions . In 
sub-polar tuberculoid patients they commence 
with a loss of the usual comract focalization of 
the granuloma.  The lymphocytes which formerly 
encompassed many of these foci are dispersed 
and subsequently their numbers decrease , the 
granuloma spreads and large giant cel ls ,  more 
foreign-body than Langhans in appearance,  

often infiltrate through the dermis ;  they are 
usually vacuolated ( i ntracellular oedema) ,  and 
extracellular oedema is a constant finding .  
Often these changes precede the appearance of 
bacilli in readily detectable numbers . As bacilli 
increase the granuloma becomes more and more 
borderline or lepromatous in its cytology . In 
severe cases there is a dermal reaction similar 
to that described in reversal reactions, but it is 
not followed by heavy fibrosis; instead, there is 
replacement by granuloma. 

These two reactions result from the recovery 
or loss of the patient 's  capacity to produce a 
cell -mediated immune response towards Myco . 
leprae. The change in classification that follows 
may be striking, especially histologically, and it 
varies with the severity of the reaction:  a shift 
from BL to BT would probably be associated 
with a heavier reaction than would a slight shift .  
The most severe reactions tend to be those that 
involve patients in the middle of the spectrum 
(Cochrane, 1 964 ): towards the poles stability 
increases .  Patients close to the LL pole may 
have fairly mild reversal reactions which take 
them to BL, but seldom further, and they occur 
only after fairly prolonged treatment when there 
has been a considerable fall in the bacterial load. 
Reactions of this type in LL patients are very 
mild and abortive, and it may be difficult to 
decide whether the reaction is an attempt at 
reversal or a mild exacerbatio n .  

I t  has recently been shown that reactions that 
closely simulate reversal reactions can be 
induced in experimental leprosy infections in 
thymectomized-irradiated mice by the intra­
peritoneal inj ection of lymphocytes (Rees and 
Weddell , 1968 ) .  Immunity.in  leprosy is mediated 
by lymphocytes produced in the paracortical 
areas of the lymph nodes ( T urk and Waters ,  
1 968 ) .  The  ,;ame is true of  other mycobacterial 
infections; but in most of them the numbers of 
bacilli are smaller than in leprosy and a shift 
in the immunologi cal balance might not be 
expected to produce such a severe reaction .  

EXA CERBAT I O N  N O D U LES 

If during an active phase of lepromatous l eprosy, 
usually a relapse, one lesion becomes exception -



ally large and loaded with many times more 
bacilli than most other lesions , a quite pro­
nounced reaction occurs ; but it is confined to the 
one exceptional lesion . This i s  another example 
of a disturbed immunological balance, only in  
this case the imbalance disturbance depends on 
one lesion being notably different from the 
others . Histologically an exacerbation nodule 
shows heavy polymorphonuclear infiltration and 
considerable cellular disintegration identical to 
that of ENL. But there is no systemic upset . It 
is more a matter of academic interest than of 
practical importance . 

Closely related to it ,  I beli eve , is the histoid 
lesion . The hi stology of the histoid lesion seems 
to me to be that of any hyperactive lepromatous 
nodule as seen in relapsing leprosy (Pettit 
et al . ,  1 966 ) ,  and although the activity gradually 
subsides , histoid lesions are probably all initially 
hyperactive.  Wade ( 1963) referred to "local 
reactional changes" in his more active cases, 
which consisted in oedema and necrosis and in 
some cases polymorph infiltration, but ENL, 
according to Wade,  never occurs in them. The 
point to be emphasized i s  that occasionally 
relapsing nodules and histoid lesions may both 
be characterized by the presence of foci of 
epithelioid cells ,  suggesting that these types of 
lesion are often sub-polar though they are in 
general lepromatous . 

ERYTHEM A N O D O S U M  LEPR O S U M  

Clinical features 

The features of ENL are well known, but it 
should be emphasized that the typical crops of 
small painful red nodules are not the only 
manifestation of the condition . Severe ENL can 
give rise to very large painful red plaques , with 
necrosis and ulceration. Nor i s  the skin the only 
organ affected; lymph nodes, liver, and spleen 
are often enlarged, and iridocyclitis, orchitis,  
and painful enlargement of the nerves com­
monly occur . Less common manifestations of 

• ENL are swollen j oints and nephrit is .  The 
temperature is raised and polymorphonuclear 
leucocytosis is present even in mild reactions . 

The maj ority of these manifestations are at 
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sites where bacilli are commonly found . The 
centre of a reaction coincides with a bacillary 
focus; and generally speaking the more severe 
the reaction the larger the bacterial mass 
involved. Exceptions to this,  however, are the 
j oints , renal lesions, and possibly the uveal 
tract . These are probably secondary effects of 
the reaction, and they suggest an allergic 
condition; but it may be noted that in two cases 
of ENL with rheumatoid-like arthritis the 
histology of the j oints was marked by polymorph 
infiltration (Karat et al . ,  1 967 ) ,  in contrast to 
true rheumatoid arthritis and in line with the 
tissue reaction in  ENL . 

Histological features 

In the maj ority of relatively mild cases of ENL 
the reaction site differs from that of all other 
reactions because it occurs not in the major skin 
lesions but in  small ,  clinically inapparent lesions,  
where there are few bacilli ; frequently it is on 
the edge of the subcutaneous fat .  However, the 
centre of the reaction always appears to coincide 
with a bacterial focus, however small, and is  
never seen in normal skin . The presence of 
polymorphs is  the essential and predominant 
feature of the early stage of the reaction lesions , 
and there i s  much cellular distintegration . Most 
cells are increased in the early stage; later there 
may be significant numbers of lymphocytes 
(Mabalay et al . , 1 965 ) .  Vasculitis or vascular 
necrosis is prominent in some, though not all , 
lesions . 

At the other extreme are the large necrotiz ing 
lesions . Cellular infiltration similar in kind to 
that of the small pink node is usually intense and 
often affects the whole dermis ,  but not the sub­
cutaneous fat . Oedema also is  intense in some 
cases, especially in the superficial dermis .  Again, 
there may be necrosi s  of small blood vessels ;  or a 
large blood vessel may be found whose wall i s  
heavily infiltrated with bacilli . In three relatively 
small necrotizing lesions which I biopsied it was 
evident that the part affected by the reaction is 
wedge-shaped, as in an infarct , and also like 
the infarct, there was a large arteriole at the 
base of the wedge . In each case the arteriole 
was histologi cally normal .  Lepromatous granu-
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loma and AFB were equally distributed inside 
and outside the wedge; but polymorph in­
filtration involved only the granuloma within 
the wedge. Thus it seems possible that ENL may 
depend partly on foci of bacterial antigen and 
partly on vascular supply. 

"Dermal reaction" ,  as described in reversal 
reactions , can cause much disruption of elastic 
fibres and collagen in ENL. Although this 
happens in necrotizing lesions it is  most marked 
in the clinically "normal" lepromatous lesions 
of patients with very mild ENL (Ridley and 
Wise , 1 964 ) .  In these cases the reaction is 
presumably due to antigen that has diffused out 
of the granuloma into the surrounding dermis. 

When lymph nodes and nerves are involved 
in the ENL process the reaction is again 
characterized by the presence of polymorphs 
(Karat et al. ,  1 968;  Job and Bhaktaviziam, 
1 967 ) .  

Immunological features 

ENL occurs characteristically in patients with 
lepromatous leprosy, but there is  evidence that 

it tends to be most severe in those in whom the 
disease is very close to the lepromatous pole. 
Though ENL may supervene before treatment 
has been started, it seldom does so except in  
patients with long-standing infections, in whom 
the bacilli are already granular ( Ridley, 1 960 ) .  
Much more typically, ENL occurs i n  patients 
who have been receiving chemotherapy for a 
year or so. During this time there is usually a 
significant fall in the bacterial load; the bacilli 
become granular and undergo considerable 
degeneration with the release , no doubt, of 
antigenic material both in skin lesions and, by 
absorption, in the reticulo-endothelial system. 
There is also evidence that the number of 
bacilli in the circulating blood of patients with 
ENL is greater than in any other patients 
(Lowe, 1933 ) . In other words , there are rather 
complex alterations in the balance of forces 
between host and bacillus;  but the development 
of ENL is not associated with any shift in 
immunological status or classification. It is  
probably associated chiefly with the humoral 
immune mechanisms. 

Generally speaking, the more severe the 
reaction, the larger the bacterial mass involved; 
in the case of one exceptionally severe and fatal 
necrotizing reaction, the bacilli at the biopsy 
site were not only numerous but solid staining 
(Waters and Ridley, 1 963 ) .  O ne gains an 
impression therefore that different patients 
have different "reaction potentials". In those 
with a low potential , only small masses of 
bacilli are involved; in those with a high 
potential ,  large masses are involved. We do not 
know what this reaction potential is, but we 
can say that in general it is  greatest in those 
patients who initially harbour a heavy bacterial 
load, yet retain a small residue of resistance 
to it. 

C O N C L U S I O N S  

Despite the differences between them, the 
various types of reaction sometimes cannot in 
practice be sharply defined. Downgrading and 
reversal reactions may alternate with one 
another (Campos and de Souza, 1 954; Fernandez 
et al . ,  1 962 ) .  I have seen ENL and an exacer­
bation nodule co-existing in different parts of 
the same lesion. Forms of reaction intermediate 
between ENL and reversal reaction have been 
reported (Waters and Ridley, 1 963 ) .  Mild 
reactions occur that are atypical and abortive. 
Histologically, it has been found that there is  
about as much variation within each type of 
reaction as there is between the types; it i s  
sometimes impossible to g ive a definite class­
fication of a reaction from a single biopsy 
specimen. 

It is to some extent possible to predict 
reactions and their severity. The patient with 
advanced lepromatous leprosy and a heavy 
bacillary load is more likely to develop severe 
ENL than the patient with early disease and 
fewer bacilli : and the middle of the spectrum 
patient is the ' most likely to suffer from a 
violent reversal reaction. But reactions cannot 
be accurately predicted in individual cases, 
partly because it is impossible to predict the 
way in which alterations of the patient's  
bacillary load will affect his immune status. 
We know that the increased immunity that 



precipitates a reversal reaction leads to rapid 
destruction of leprosy bacilli : but we cannot yet 
forecast whether the level of immunity of a 
patient will be affected by changes in his 
bacillary load due to treatment or failure of 
treatment . It is clear, however , that a reactional 
tendency is fundamental to leprosy. 

S U M M A RY 

Four types of leprosy reaction can be identified 
which are distinct from the simple activity or 
regression of the infection : downgrading and 
reversal reactions ( in borderline or sub-polar 
leprosy) and exacerbation nodules and ENL ( in  
polar or  sub-polar lepromatous leprosy) .  Down­
grading reactions and exacerbation nodules 
occur in patients with active infections . Re­
versal reactions and ENL are more likely to be 
encountered when the infection has been 
arrested. 

The four types of reaction are distinct and 
each one has a different significance for the 
patient . But they may be hard to define, both 
clinically and histologically . 

All reactions are associated with bacterial 
antigen and with an alteration in the immuno­
logical balance between host and bacillus .  
Downgrading and reversal reactions are asso­
ciated with changes in cell-mediated immunity ; 
ENL with the humoral immune mechanisms .  
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Effect of M et h y l  C e l l u l o se o n  t h e  P h ag o cyto s i s  

o f  Mycobacterium lepraem urium* 

P. c .  WONat AND J .  B.  GIBSON 
Departments of Bacteriology and Pathology, University of Hong Kong 

Does the reported beneficial effect of Lampren (G 30 320 or B 663 )  in lepromatous leprosy 
depend on the fact that it is taken up selectively by the cells of the reticulo-endothelial 
system and so may there modify the reaction to phagocytosed leprosy bacill i ?  This study 
shows that in rats and mice experimentally infected with mycobacteria, the inj ection of 
methyl cellulose did not modify the infection, some macrophages ingesting the polymer and 
some the bacilli but few ingesting both. It is s uggested that Lampren and similar drugs may 
have to be given either in high dosage or over a long period in order to be effective. 

I N T R O D U C T I O N  

The macrophage cell plays a central role in 
leprosy. The intracellular habitat it provides for 
the bacilli may condition the immunological 
response , since it protects them against drugs 
that cannot penetrate the cell membrane. The 
rimino-phenazine compound B 663 (Lampren) ,  
however, i s  taken u p  selectively b y  the cells of 
the reticulo-endothelial system and can be 
identified in them in particulate form (Conalty 
and Jackson, 1962 ) ,  and this may account in 

part for its  therapeutic effect in lepromatous 
leprosy ( Browne and Hogerzeil, 1 962 ; Pettit and 
Rees , 1966; Warren, 1 968 ). The present experi­
ments were undertaken to find out whether the 
ingestion of inert particles is  sufficient to 
modify the reaction to phagocytosed leprosy 
bacilli. 

Methyl cellulose is a chemically i nert polymer 
of dextrose which persists for long periods in  the 
tissues after parenteral administration. Re­
peated intravenous administration causes spleno­
megaly in rabbits and dogs (Hueper, 1 942 ) and 
polymer is lodged in  macrophages. The lesions 
described in  rats by Teoh ( 1 96 1 )  include 
aggregates of foam cells which bear a superficia. l  
resemblance to lepromatous lesions . Although 
the polymer is chemically inert, its presence in 
some way induces erythrophagocytosis by 

*Received for publication 24 March, 1 969 .  
tPresent address: Department of Bacteriology, Uni­

versity of Alberta, E dmonton, Canada. 
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reticulo-endothelial cells and this is associated 
with an anaemia that appears soon after it i s  
given ( Teoh ,  196 1 ). 

We have attempted to modify experimental 
infections with Mycobacterium lepraemurium by 
giving methyl cellulose and have studied the 
behaviour of tissue macrophages when they are 
engaged at the same time in the phagocytosis of 
methyl cellulose. Additional observations on 
phagocytosis by macrophages of peritoneal 
exudates were carried out with another myco­
bacterium . 

M A T E R I A LS A N D  M ET H O D S 

Inoculation of mice 

Twenty adult female albino mice (Strong A 
strain) were inj ected intravenously with 0 .2  ml. 
of Myco . lepmemurium suspension containing 
1 .007 X 106 organisms per ml. Ten of the mice 
were given at the same time a single sub­
cutaneous dose of 0.2 ml. of a 2% solution of 
methyl cellulose ( B . D . H . :  approximately 450 
centipoises; average mol.  wt 92 ,000 ). From each 
group 2 mice were kil led on the day of infection 
and further pairs at 2 -monthly intervals there­
after. The whole liver and spleen of each mouse 
were homogenized together in 1.5 ml. of 1 % 
albumin-formalin-sal ine for 15 min. and the 
bacilli in a known volume were counted by the 
method of Hart and Rees ( 1 960 ) .  
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Inoculation oj rats 

Twenty albino rats weighting 1 25 to 200 g wer� 

used. Each rat received an intraperitoneal 
inoculll!ll of 0 . 5  ml. of the Myco. lepraemU1-ium 
suspension used for the mice. Ten of the rats 
received in addition 2 ml. of a 2 %  methyl 
cellulose solution intraperitoneally twice a week 
for the whole duration of the experiment. 
Blood was taken from the tail vein at weekly 
intervals and the haemoglobin value estimated. 
After 6 months the surviving animals were killed 
and the livers and spleens were weighed and 
divided into parts for bacillary counts, by the 
technique used for the mice, and for histological 
examination. The fixative was 1 0 % formal­
saline. Paraffin sections were stained with 
haematoxylin and eosin and by Fite's m ethod 
for leprosy bacilli. The Congo-red method of 
Horvath et al .  ( 1 956) was used to stain the 
methyl cellulose. 

Phagocytosis oj Myco. tuberculosis 

A large loopful of Myco. tuberculosis bovis 
( B .C.G. strain) was emulsified ill 1 ml. of 2% 
methyl cellulose solution and given by intra­
peritoneal inj ection to 6 rats; 48 hr later the 
rats were killed and peritoneal washings 
collected. The washings were concentrated by 
centrifugation, smeared on slides, fixed in 
acetic alcohol ( 1  : 3 v Iv), stained for bacilli 
with the auramine- O  modification of the 
Ziehl-Neelsen technique, and examined by 

phase- contrast microscopy. 

RES U LTS 

Injections with Myco. lepraemurium in mice 

The average log. bacillary counts carried out on 
the day of infection on the pooled liver and 
spleen homogenates were 4 .000 per g both in 
the 2 mice given methyl cellulose in addition to 
infection and in the 2 mice infected only. 
At 2 months after infection the average log. 
bacillary count was 7 . 3685 in the mice treated 
with methyl cellulose and 7 .4554 in the mice 
infected alone. At 4 months the corresponding 
counts were 9 . 3972 and 9 .0339:  the remaining 
counts showed equivalent and parallel increases. 

The observations covered 6 months only, because 
2 mice from each group died and were not 
examined. Bacilli multiplied in both groups and 
there was no enhancement or reduction of 
infection statistically significent at the 5% level 
in the group treated with methyl cellulose when 
compared with the group infected alone. 

Injections with Myco. lepraemurium in rats 

All the 10 rats that received repeated injections 
of methyl cellulose showed a reduction in 
haemoglobin level, from 1 4 . 4  g per 100 ml blood 
in the first week to I I  g between the second and 
fourth weeks. Five of the rats infected only, 
and 5 of those that received methyl cellulose in 
addition, died from intercurrent infections and 
were not examined. The surviving 5 rats from 
each group were killed 6 months after infection . 
In the rats infected and treated with methyl 
cellulose the mean log. counts were 5 .4527 per g 
of liver homogenate and 5 . 8422 per g of spleen 
homogenate. In the control group receiving 
Myco . lepraemurium only, the respective counts 
were 4 . 8328 and 5 . 205 1 .  Statistical analyses 
show no differences significant at the 5 %  level 
either between the liver counts or between the 
spleen counts of the 2 groups. 

FIG. 1 

Discrete nodular lepromatous lesion in spleen of rat 
6 months after administration of Myco.  lepraemurium 
and methyl cellulose. The lesion includes a giant cell 
a.nd no methyl cellulose . A few foa.m cells containing 

polymer lie outside the lesion ( Congo red X 300 ) .  
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FIG. 2 

Foamy macrophages containing methyl cel lulose l ine 
sphmic sinuses ( Congo red X 300) . 

Histological studies on the rat infections : 
The mean liver weight of the rats treated with 
methyl cellulpse was 5 . 9  g per 100 g body 
weight, in comparison with 4.43 g for the rats 
infected only, and 3 . 16 g for normal controls. 
The mean spleen weight of the treated rats was 
0 .84 g per 1 00 g body weight in comparison with 
0 . 38 g in the rats infected only and 0. 1 9  g for 
normal rat controls. 

Microscopically, nodular lesions of leprosy 
were found in the livers and spleens in both 
groups .  They were composed of foci of macro­
phage cells with a finely granular cytoplasm 
(Fig.  1 )  resembling Virchow cells of human 

leprosy and generally containing acid-fast rods 
often in large numbers . Giant cells of corres­
ponding type were present occasionally. Methyl  
cellulose was  not  demonstrated in this type of  
cell by Congo-red staining .  In the  rats treated 
with methyl cellulose the polymer was recog­
nizable in phagocytic cells in the livers and 
chiefly in Kupffer cells. In  the spleens individual 
cells in the cords of the red pulp were distended 
with methyl cellulose which gave the cytoplasm 
a foamy appearance and was stained w ith 
Congo red. Foamy macrophages were also 
l ocated in the sinuses (Fig. 2) and they appeared 

FIG. 3 

Discrete clusters of foamy macrophages in spleen of 
rat which had received methyl cellulose and Myco. 

lepraernurium 6 months previously ( H  & E x  7 0 ) .  

as prominent pale bands 0 1'  clusters (Fig . 3 ) .  
The foamy macrophages did not form an 
integral part of the lepromatous nodules . 
Acid-fast bacilli were not present in any cells 
containing more than minute quantities of 
methyl cellulose . It appeared that the cells 
were engaged in  the phagocytosis either of 
bacilli 01' of polymer and only to a very l imited 
degree of both together. 

Phagocytosis in pe1·itoneal exudates 

Smears of peritoneal exudates of 6 rats were 
examined 48 hr after the intraperitoneal 
inj ection of Myco. tuberculosis bovis (B .C.G. 
strain) together with methyl cellulose . The use of 
phase contrast permitted the polymer to be seen 
clearly at the same time as the bacilli stained 
with the fluorochrome auramine -O. Numerous 
macrophages contained either methyl cellulose 
or B . C . G . ,  but cells containing one did not 
contain the other . 

D I S C U S S I O N  

Anaemia was noted i n  all the 1 0  rats g iven 
repeated injections of methyl cellulose. This  
anaemia is  associated with erythrophagocytosis 
(Teoh, 1 96 1 ) .  Although methyl cellulose induces 
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proliferation of reticulo-endothelial cells , the 
anaemia and erythrophagocytosis may be due to 
changes in the red cells because there is no 
evidence from our experiments that the presence 
of the polymer modifies or enhances phago­
cytosis by individual cells . There were no 
significant differences between the bacillary 
counts in the methyl-cellulose-treated rats and 
mice and those in the animals infected alone and 
nothing to suggest that the experimental 
infection was altered. 

The presence of methyl cellulose did however 
have some effect on the behaviour of individual 
macrophages that ingested it in both the 
rat-leprosy experiments and in the study of 
peritoneal exudates in B .C .G .  infection. In­
dividual macrophages ingested the polymer or 
the bacilli preferentially and not both equally . 
Apparently the reserve capacity for pro­
liferation of the reticulo-endotheli al system 
sufficed to supply both demands and these were 
not met by an enhancement of the phagocytic 
activity of individual cells .  Evidently the 
action of slowly metabolized drugs, such as 
B 663, which are taken up by macrophages in 
particulate form cannot be ascribed to an 
enhancement of phagocytosis alone . Doubtless 
the nature of the surface and other properties of 
particles affect their phagocytosis, but if drugs 

of this nature are dealt with in the same way as 
the particles of methyl cellulose , then there is a 
greater probability of such drugs entering a 
normal macrophage than of their entering a 
Virchow cell . It follows that in order to reach the 
bacilli within the cells in effective concentration 
such drugs must be given in a dosage high 
enough to exert some extra effect , ,or over 
periods sufficiently prol onged to span the lifc 
of several macrophages.  

S U M M A RY 

Methyl cellulose, a chemically inert m acro­
molecule which is  stored in macl'ophagcs in 
particulate form, was given parenterally to rat::! 
and mice concurrently infected with �Myco .  
lepmemurium. There was no evidence that this 
treatment modified the infection. 

The lepromatous lesions in the rats included 
cells like human Virchow cells containing 
numerous bacilli but little or no methyl 
cellulose . Further experiments with Myco. 

tuberculosis bovis ( B . C . G . )  confirmed the im­
pression that individual macrophages ingest 
preferentially either bacilli or polymer.  

It is concluded that drugs l ike the rimino­
phenazine B 663 (Lampren) which are stored in 
particulate form in macrophages must be 
administered either in high dosage or over 
prolonged periods in order to gain access to 
bacilli lying within cells . 
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This study of the prognosis in 30 leprosy patients suffering from paralysis of the facial nerve, 
in which the response to electrical stimulation was employed as the prognostic factor, has 
shown that the likelihood of recovery depended on a positive response and was closely related 
to the duration of the paralysis-the shorter the duration, the greater the probability-and 
also that it was best in patients with lepromatous leprosy, less good in borderline cases, and 

least good in those with tuberculoid leprosy. 

I N T R O D U C T I O N  

'rhe recognition of the nature of the nerve lesion 
is an important factor in the treatment of facial 
paralysis. S ince prognosis is dependent on this 
factor, it is necessary to k now whether the 
lesion is the result of segmental demyelination or 
destruction of axons . Several electrodiagnostic 
procedures such as nerve excitabil ity tests , 
faradic -galvanic response, strength duration 
curves , and electromyography h ave been em­
pbyed to el ic it this information (Wynn Parry, 
1 961;  Licht, 1 962; Gilliatt , 1 962 ) .  The present 
study demonstrates the prognostic significance 
of nerve-excitability tests in the management 
of facial paralysis in leprosy. 

H I S T O R I C A L  N O T E  

Electrodiagnosis o f  facial palsies was first des­
cribed by Duchenne ( 1 872 ) ,  who distinguished 
between nerve-excitabi lity tests and those based 
on  local stimulation of individual muscles . He 
claimed that the investigations permit of dis­
tinction between those palsies which recover 
easily and rapidly and those which persist 
despite all methods of treatment . In the former, 
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muscular contraction on nerve stimulation was 
present, in the latter , absent . More recently 
(Aulick, 1 967; Campbell et al . , 1 962 ) nerve­
excitability tests have again been advocated, as 
they help to distinguish clearly between neuro­
praxia or a transient block in neuromuscular 
conduction (demyelinating lesions ) and axonal 
degeneration . 

P R I N C I PL E S  

When a nerye is subj ected to  ischaemic and/or 
increased pressure , its ability to conduct 
nervous impul ses is impaired over the affected 
segment of the nerve . This block, caused by 
segmental demyelination, i s  termed neuropraxia 
and the excitability of the nerve distal to the 
block remain:> unaffected . When damage of the 
axons occurs, the lesion is called an axonoto­
mesis and the nerve l oses its ability to conduct 
neryous impulses .  The muscle then exhibits 
alterations in excitability, characteristi c of the 
reaction of degeneration.  

Motor nerve excitability is  conveniently 
tested by applying an electrical stimulus to the 
nerve trunk distal to the suspected site of the 
lesion . The intensity of current necessary to 
produce minimal visible contraction of the 
muscles is compared with the intensity of 
stimulati on l1f�eded on the unaffected side . 
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I N V O LV E M E N T  O F  T H E  F A C I A L  N E R V E  

The facial nerve in leprosy may b e  involved at 
its point of emergence from the stylo-mastoid 
foramen or more commonly the zygomatic 
branch at the zygomatic arch (Brand, 1 964 ) .  
The nerve itself is  affected b y  a n  inflammatory 
process and leprosy is perhaps the only disease 
in which the peripheral nerve is  invaded by the 
causative organism (Editorial , 1967 ) .  In the 
hyperergic types, the cellular response is early 
and intense , and is often ai:lsociated with in­
flammatory oedema and may resnlt in the 
formation of an epithelioid cell granuloma which 
replaces the nerve bundles. There is therefore 
partial or complete destruction of axons which 
on occasion may result in complete fibrosis of 
the nerve. In the anergic types of leprosy, the 
cellular response is slow to develop and the 
axons remain well preserved for a long time 
(Editorial, 1 967) . These nerves tend to show a 
proliferation of perineural and endoneural con­
nective tissue which may result in ischaemia and 
demyelination of the nerve. 

M A T E R I A LS A N D  M E T H O D S  

Thirty patients with unilateral facial paralysis 
attending the out-patient department of the 
Schieffelin Leprosy Research Sanatorium, Kari­
giri , were followed up for periods varying from 
1 to 2 years. The distribution of cases according 
to classification is shown in Table 1 .  

TABLE 1 

Classification No . % 

Lepromatous 4 1 3  
Borderline 20 67  
Tuberculoid 6 20 

Total 30 1 00 

All the patients showed evidence of paralysis 
of the zygomatic branch of the facial nerve, 
although in some cases there was involvement 
of other branches as well. Manual muscle tests,  
using the Medical Research Council 1 to 5 
grading (M.R.C. Special R eport Series, 1 954 ) ,  

were employed t o  assess power in the facial 
muscles. All the patients were receiving regular 
medical management with anti -leprosy and/or 
anti- inflammatory drugs at various periods 
during the study. 

The facial nerve was stimulated by applying 
the active electrode ( cathode) to a point below 
the mastoid process and behind the angle of the 
j aw. The zygomatic branch was then stimulated 
over the zygomatic arch, near the lateral 
canthus of the eye. During this procedure the 
indifferent electrode (anode ) was placed over the 
cervical spine. To localize the stimulus and to 
avoid unwanted contraction of other muscle 
groups, the active electrode was small and 
measured approximately 1 square cm. The in­
different electrode was large, being 1 50 square 
cm. in area. A square wave pulse of 1 msec 
duration and 50 pulses per second was delivered 
from a constant voltage, R .A.F. Type 2 ,  
electronic stimulator. The  unaffected side was 
tested first and the minimal current intensity 
noted, the active electrode being moved around 
until the site of greatest response was found. 
This method of stimulation was then repeated 
on the affected side and the current intensities 
carefully recorded. 

Where increased currents were used on the 
affected si de, care was taken that contraction 
of the masseter muscle was not mistaken for 
response of the facial mucles. Minor variations 
in current intensities occurred between the 2 
sides in normal individuals and we have there­
fore regarded an increase of more than 2 v 

as an indication of impairment in nerve ex­
citability. 

The results obtained were classified as 
follows : 

(a )  Excitability unimpaired: the affected nerve 
responded at the same current intensity as the 
normal nerve. 

( b )  Excitability diminished: the affected nerve 
responded fully but required more current than 
the normal. 

( c )  Excitability absent,· the nerve failed to 
respond, regardless of how much current was 
applied. 



Recovery was also classified into 3 grades : 
( 1 )  Complete: that is ,  full volitional activity 

and the absence of distortion at rest or on 
contraction and the orbicularis occuli graded 5 .  

( 2 )  Partial :  volitional activity present, face 
normal in  repose, some distortion or asymmetry 
on attempting facial movements . The eye can 
be fully shut by volition but the orbiculari s 
occuli is graded 3 .  

( 3 )  Poor: distortion at rest and o n  attempted 
contraction. The palpebral fissure remains 
open and the orbicularis occuli is graded o .  

RES U LT S  

TABLE 2 

Ne1·ve 
excitability 

No. Oomplete 
No.  % 

Unimpaired 8 8 1 00 
Diminished 1 2  8 
Absent 1 0  

Recovery 
Partial 

No.  % 
Poor 

No.  % 

7 58  4 33  
10  1 00 

Table 2 shows the number of cases according to 
the 3 electrodiagnostic groups and the degree 
of recovery in each group . The 8 patients in 
whom nerve excitability was unimpaired showed 
complete recovery, 10 patients with no record­
able nerve excitability showed poor recovery, 
while in the intermediate group of 12 patients in 
whom nerve excitability was diminished, com­
plete recovery was recorded in one case and 
partial recovery in 7 (58 % ) ,  but in 4 cases 
(33 % )  no recovery was observed. 

Table 3 shows the difference in threshold 
stimulus in the normal and affected sides in the 
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TABLE 3 

No. of A verage difference 
cases in threshold ( v )  Recovery 

1 5 Complete 
7 1 0 . 5  Partial 
4 1 6 . 3  Poor 

group of 12 patients who showed diminished 
nerve excitability (Table 1 ) . In the one patient 
in whom the difference in threshold stimulus 
was 5 v ,  complete recovery occurred. In 7 cases 
with an average difference of 10 .5  v in threshold 
stimulus partial recovery was noted, and in 
4 cases in which the average difference was 
16.3  v a poor recovery was recorded. 

Table 4 correlates nerve excitability with 
recovery, according to duration of the paralysis .  
Nerve excitability remained unimpaired in the 
maj ority of cases (87 .5 % )  when the duration of 
paralysis was 3 months or less . Unimpaired 
excitability was seen in one case with a paralysis 
of 3 to 6 months' duration.  Recovery was 
complete in  both groups.  In the diminished 
nerve excitability group , 3 cases (25 % )  showed 

some recovery within 3 months, 5 in 3 to 6 
months, and 4 in 6 to 1 2  months . Only one 
patient made a complete recovery in the first 
group, 5 (42 % )  made a partial recovery in  the 
second, and 4 (33 % )  poor recovery in the third . 
Nerve excitability was found to be progressively 
impaired as the duration of the paralysis 
increased and the chance of recovery was poor 
in this group . 

TABLE 4 

Nerve 
excitability 

Unimpaired 

Diminished 

Absent 

o 

7 
( 8 7 . 5 % )  

1 
( 9 % )  

3 months 
Pt 

2 
( 1 6 % )  

Pr 

Recovery 
3 to 6 months 

o Pt Pr 

1 
( 1 2 . 5 % )  

5 
( 42 % )  

6 
( 6 0 % )  

C ,  complete; P t ,  partial ; P r ,  poor. 

6 to 12 months Total 
0 Pt Pr 

8 

4 1 2  
( 3 3 % )  

4 1 0  
( 40 % )  
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TABLE 5 

Recovery 
Classification 3 months 3 to 6 months 6 to 1 2  months Tolal 

C Pt p,. C Pt Pr C Pt Pr 

Leproma tous 3 4 

( 7 5 % )  ( 25 % )  
Borderline 5 5 3 7 20 

( 25 % )  ( 25 % )  ( 1 5 % )  ( 35 % )  
Tuberculoid 2 3 1 6 

( 33 % )  ( 50 % )  ( 1 7 % )  

C, complete; Pt,  partia l ;  PI', poor. 

Table 5 correlates classification with recovery In the intermediate geoup with diminished 
according to duration of paralysis .  In cases of excitability and partial axon damage it i s  
lepromatous leprosy, the recovery was complete interesting to note that recovery was complete 
in all cases ( 100 % ) ,  even in the one case where in only one patient , and that in the 7 patients in 
the duration of paralysi s  was 3 to 6 months.  whom full closure of the eye was obtained the 
In the borderline group ,  recovery was complete orbicularis occuli was only graded 3 plus by 
in 5 cases (25 %)  after 3 months duration of manual muscle tests . It would seem pertinent to 
paralysis . As the duration extended, recovery observe that in this category of patients the 
tended to be partial in the 3 to 6 months group ,  chance of recovery is greater when the difference 
and poor in  the 6 to  1 2  months group . Of  the in the threshold stimulus between the normal 
6 patients with tuberculoid leprosy, 4 (67 % )  in and affected sides is small . All patients in this 
the longer duration groups showed a poor group who showed partial recovery were advised 
recovery, and recovery was only partial in the to perform conventional facial  exercises to 
2 patients in the short duration group. maintain the nutrition of denervated muscles 

and to provide compensatory closure of the eye. 
In 4 patients in whom recovery was poor, 

D I S C U S S I O N  tarsorrhaphy or tendon transfers were employed 

These results show that patients with neuro­ to protect the cornea. 

praxia as j udged by retention of nerve ex­
would appear that there is a significant citability have an excellent chance of recovery . It 

correlation in the electrodiagnostic groups This is probably because the lesion is in the 3 
between recovery and the duration of paralys i s  nature of a segmental demyel ination. Since the 
(Table 5) .  The shorter the duration of  paralysis ,  neuropraxia in leprosy may last for a relatively 

1 962 ) ,  the greater is the possibility for retention of long time (Licht, it is necessary that these 
p nerve excitability and therefore of a good atients have adequate treatment to reduce 

prognosis;  but the longer the duration of inflammation in the nerves and be instructed to 
paralysi s ,  the more likely it is to produce absence perform facial exercises . 
of nerve excitabi lity and hence a poor prognosis .  

It is also s ignificant that i n  the group of Recovery also appears to be considerably 
patients in whom nerve excitability was absent, influenced by the state of immunity of the host 
no recovery was recorded . This finding is and therefore the type of leprosy the patient has 

probably an indication of extensive axonal and the duration of paralysis (Table 5 ) .  The 
degeneration . Mter a period of time, all p atients chances of recovery seem to be best in low­

in this group needed a temporalis muscle resistant lepromatous leprosy, less in the 

transfer operation or tarsorrhaphy to provide borderline type, and least in the high-resistant 

closure of the eye and protection of the cornea. tu berculoid types of leprosy. In all types of 



lepl'Osy, the shorter the duration of paralysis, the 
greater the chances of recovery. 

Under the conditions of this study of patients 
with facial-nerve paralysis, the treatment status 
in terms of specific anti-leprosy therapy (DDS,  
thiosemicarbasone) as wel l  as anti - inflammatory 
drugs (prednisolone , chloroquine ) did not appear 
to alter to any great extent the prognosis for 
recovery . From the limited number of cases 
studied it appears as though the primary 
determ inants of prognosis are: ( 1 )  type of 
leprosy; ( 2 )  duration of the paralysis;  and 
( 3 )  the responses to electrical stimulation of the 
affected nerve .  The role of specific therapeutic 
measures is now under a long-term investigation . 
It is hoped that further data in this regard will 
be available at a later date . 

S U M M A RY 

A test of motor nerve excitability has been used 
to study 30 leproi:lY patients with facial paralysis .  
I t  has been demonstrated that when nerve 
excitability is unimpaired, the prognosis for 
recovery is good. When it is absent, the prog­
nosis is  poor .  Among patients with diminished 
nerve excitability difference in threshold stimu­
lus between the normal and affected sides 
appears to be a significant determinant of 
recovery of funct.ion. The greater the difference, 
the worse the prognosis .  

I t  i s  suggested that the degree o f  excitability 
of the nerve on electri cal stimulation may 
provide a clue to the actual pathological process 
in the nerve, that is ,  whether segmental 
demyelination or axonal degeneration . 

Nerve excitabi lity seems to be considerably 
influenced by the duration of paralysis .  When 

Significance of N ene Excitability Tests 9 1  

the duration  i s  short, nerve excitability i s  
retained, but when i t  i s  long, response i s  likely 
to be absent . 

The results of the test are correlated with 
classificati on and duration of paralysis .  Re­
coverT was best in lepromatous cases, less in 
borderline, and least in tuberculoid leprosy. 

The treatment status of patients with 
reference to specific anti-leprosy drugs as well 
as in relation to anti - inflammatory drugs did 
not appear to make a significant difference to 
ultimate prognosis .  The lessened significance of 
the small number of cases is emphasized. 

It is suggested that this test carries prognostic 
significance and is a valuable aid in the assess­
ment of chances of recovery in facial paralysis 
i n  lepl'Osy . 
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A study of over 38 ,000 families living in the Gudiyatham Tal uk, S. India, revealed 3200 
famil ie3 in which there was at least one case of leprosy and that in 490 of the3e families there 
was more than one case. The many interesting findings, which are presented in the 1 3  tables, 
cannot be effectively summarized b ut it may be noted that 2 patients in the same family often 
suffered from different types of leprosy and also that the disease in a parent was not always 
of the same type as that in an affected child . Further, out of 67 families in which both parents 

had some form of leprosy, only in 20 of them were the children affected. 

I N TRO D U C T I O N  

The influence o f  geneti c  inheritance i n  the 
epidemiology of disease i s  of considerable 
interest and importance for understanding 
the transmission and endemicity of such d i ­
seases. While it  i s  generally accepted that 
M ycotacterium leprae is the causative organism 
in leprosy, it has been suggested that the bacillus 
cannot produce the disease in  all human beings 
exposed to it,  owing to a supposed variation i n  
susceptib ility. Such variation may b e  due to 
several environmental factors as well as to 
factors described as innate, inborn, constitutional , 
familial or hereditary ( Spickett , 1 962 ) .  Families 
with multiple- cases of leprosy provide good 
material for investigation of these types of 
genetic  studies and seyeral authors have 
reported interesting findings (Fernandez,  1 948 ;  
Nordeen and Mohamed Ali , 1 964 ; Mohamed 
Ali ,  1 965; Christian et al . ,  1 966 ). Doull et al. 
( 1 942 ) showed in Cebu that the risk of con­
tracting the disease was as much as 8 times 

Received for publication 3 April , 1 969 .  
*Financed by Swedish Red Cross, Stockholm,  and 

SRS-IND-32 . 
tRequests for reprints should be addressed to Dr.  

A .  B .  A .  Karat . 

93 

/' 
greater for indivi duals in contact with leprom­
atous patients, and twice as great for individuals 
in  contact with tuberculoid patients, as i t  was 
for individuals not known to have had house­
hold contacts with leprosy patients. Lechat 
et al .  ( 1 968 )  further studied the blood group 
systems in this population to determine possible 
associati ons. More recently, Sharma ( J  968 ) has 
reported studies undertaken in Uttar Pradesh , 
India. 

No study has so far produced conclusive 
evidence about household transmission of 
leprosy. If problems of genetics,  as they affect 
leprosy, are to be studied the data must be 
collected carefully and on a world-wide scale in 
view of the great variations noted in the 
manifestations of this disease in different 
geographi cal areas. And even to make tentative 
hypothesis ,  i t  is necessary fiTst to describe 
clearly the patterns of familial aggregation in 
relation to the demographic characteristics i n  
the community. In this paper certain facts 
determined as part of a leprosy control pro­
gramme in Gudiyatham Talnk ,  North Arcot 
Distri ct, are described and the implications 
discussed. 
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M A TERI A LS A N D  MET H O D S  

Data from a population o f  300,000 pertaining to 
two-thirds of the Gudiyatham Taluk is con­
sidered in this paper . Out of the 38, 1 58 families 
surveyed and examined, 3200 families contained 
at least one leprosy patient and in 490 of these 
there was more than one case of leprosy. The 
relative proportion of families with no patient, 
one patient , and multiple patients is  shown in 
Table 1 .  

TABLE 1 
FaInilial aggregation in 38 , 1 58 faInilies studied 

No. of patients Total ( % )  

o 9 1 . 6 
1 7 . 1  

2 o r  more 1. 3  

Total 1 00 . 0  

The characteristics of  patients in  terms of 
age and sex are shown in Table 2 .  

TABLE 2 
Age and sex of patients studied 

Patients 

Men 
Women 
Children 

Total 

No. 

1 702 
1 1 06 
1 0 2 1  

3829 

% 

44 .4  
28 .9  
26 . 7 

1 00 . 0  

In terms of type of leprosy the pattern is as  
presented in Table 3 .  

TABLE 3 
Type of leprosy in the patients studied 

Type No. % 

Lepromatous 7 7 7  20 .3  
Tuberculoid 2348 6 1 . 3  
Borderline 322  8 . 4  
Indeterminate 382 1 0 . 0  

Total 3829 1 00 . 0  

In this  paper the words "family" and "house­

hold" are considered synonymous, and defined 
as "a group of individuals partaking of food 
from a common kitchen" .  The basic characteris­

tics of the patients , as well as salient demo­

graphic and socio-economic characteristics of 

the families to which these patients belonged, 
have been abstracted from relevant records main­
tained as part of the leprosy control programme. 
For purposes of comparison similar characteristics 
from families with no leprosy patient (s )  have 
also been abstracted and used. Additional data 
such as pedigrees , contacts outside the house­
hold, other members of the families who might 
have had leprosy but were not residing at this 
time in the area, were obtained through sample 
surveys and interviews conducted by trained 
paramedical personnel . 

F I N D I N G S  

Size of family 

The average size of families in which there 
was more than one patient is  compared with 
that of families in which there was only one 
patient or no patient. The findings are shown 
in Table 4 .  

Average 
family size 

S . D .  

TABLE 4 
Size of family 

Mutiple-case 
families 

6 . 6  
2 . 4 7  

Single.case 
families 

5 . 7 6  
2 . 5 2  

General 
population 

5 .25  
2 .50  

It will be seen that the average family size in 
one-case families is significantly greater 
(p<0 .0 1 )  than that in the general population, 
while the average family size in multiple- case 
families is  significantly greater (P<O.O l )  than 
that in  the s ingle-case fami lies . Another way of 
looking at this problem would be to determine 
the proportion of single- case families and the 
proportion of multiple- case families among all 
families of a particular size in the general 
population. Comparison of these 2 ratios in each 
size of family might give some indication of any 
associations that might exist between size of 
family and multiple cases of leprosy in a family. 
The findings are shown in Table 5. 

The ratios of the percentage between single and 
multiple-patient families in each size of famil:y: 
were calculated.  These show that as the family 

size increases the ratio changes from 5 ; 1 to 

3 ;  1 ,  indicating thereby that as family size 
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TABLE 5 
Percentage of families with single or multiple 
cases in the general population of different family 

sizes 

S1:ze of 
family 

Single -case families Multiple-case families 
to aU families ( % )  to all families ( % )  

1 t o  5 

6 to ] 0  
11 t o  1 5  

> 1 6 

7 . 2  

8 . 9  
1 3 . 2  
2 5 . 0  

1 . 3 
2 . 4  
5 . 3  
8 . 3  

increases the number of  families containing 
multiple-cases shows a sign ificant rise . Of course , 
it should be noticed also that even among large 
families , single- cases are more comlllon than 
multiple- cases . The number of patients per 
1 00 families in each size of family can also be 
computed and the results are as shown i n  
Table 6. 

TABLE 6 
Number of patients per 1 00 families in relation 

to size of family 

Size of family 

1 to 5 
6 to 10 

11 to 1 5  
> 1 6  

No. of patients per 1 00 families 

9 . 9  
1 4 . 9  
2 5 . 4  

4 1 . 7 

This also reveals the association between the 
aggregation and large families . 

Demographic characteristics of patients belonging 
to single-case and multiple-case families 

Sex ratio. The sex ratio (number of males per 
1 000 females ) in the rural population belonging 
to Gudiyatham Taluk is 98 1 .  The sex ratio of 
patients in single- case and multiple- case fami lies 
are as given in Table 7 .  

Oategory 

General population 
Single-patients 
Multiple-patients 
All patients 

TABLE 7 
Sex ratio 

Sex ratio (no.  of males 
per 1 000 females) 

9 8 1  
1 549 
1 346 
1 486 

It is a known fact that among leprosy patients 
there i s  a predominance of males . Among the 
single-patients this predominance is  intensified, 
while among the multiple-patients it is less so, 
though there is still a greater predominance of 
males than in the general population . 

Age distributl:on . The percentage distribution 
of patients in single- case and multiple- case 
families are shown in Fig. 1 .  
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FIG.  1 
Age distribution of general population (--- ) 
compared with age distributions of patients in single.  

case (- - - - ) and multiple-case ( . . . . . ) famil ies . 

It is observed that patients belonging to 
multiple- case families are on the average of 
younger age than patients in single-case families; 
they are , however, sti l l  not as young as the 
general population in the area.  Another way of 
looking at the age distribution is  to see how 
many of the patients in each age-group are 
affected in the' general population as a whole 
and belong to single-c�se families and to 
multiple- case famil ies . These findings appear in 
Table 8 .  

TABLE 8 
Prevalence of leprosy in different age groups in 

the general population 

Age group Single-case M ultiple .case A ll -patients 
(yr) family family families 

o to 1 0  0 . 6 1  0 .43  1 . 04 
1 1  to 25 1.32 0 .56 1 . 88  
26  to 45 1 . 89 0 .63  2 .52  

46 and over 1 .4 7  0 .43  1 . 9 
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It is observed that the peak-age group is 
between 26 and 45 years consistently in both the 
single-case and multiple- case fami ly patients . 
In the 4 age groups the proportions of patients 
in :single-case families are compared.  W hile 
there was no significant difference among those 
under 10 years of age ,  in the higher age groups 
there were 3 times as many patients in the 
single- case families a,s in the multiple-case 
families.  

Considering the prevalence of leprosy in 
different generations in fami lies where this 
could be studied, the pattern is as shown in 
Table 9 for 2-patient and 3-patient families . 

TABLE 9 
Fa:milial aggregation in different generations 

a:mong :multiple - case fa:milies 

Dot,ble- Triple-
General Type patient patient 

families ( % )  families ( % )  

Within the same generation 
or between marriage 
partners 

Between two consecutive 
generations 

Between the first and third 
generations 

All three-generations 

4 1 . 7  

5 5 . 8  

2 . 5  
0 . 0  

2 3 . 7  

7 2 . 4  

2 . 6  
1 . 3 

Here again it is observed that involvement in 
2 consecutive generations is  the most common 
phenomenon. The involvement was, however , 
not necessari ly between those havi ng the most 
intimate contact . For example,  where parents 

TABLE 1 0  
Fa:milial aggregation o f  parents and children 

No. of families 

(a )  No parent affected 
Children affected 11 80 

( b )  Father alone affected 
No child affected 627  
Children affected 1 32 

(c )  Mother alone affected 
No child affected 565 
Children affected 1 22 

( d )  Both parents affected 
No child affected 47 
Children affected 20 

Total 2693 

and children were studied, the pattern IS  as 
presented in Table 1 0 . 

We �ee from this table that in only 1 0 .2 % of 
the families both parents and chi ldren are 
affected and in nearly 44 % of famil ies the 
children are affected but not the parents.  From 
the same table,  we also notice that of 1 7 13 
couples of whom one member had leprosy, in 
only 67 (or 4 % )  were both members affected . 
Further analysis is being continued. 

'l'ype of leprosy. The type of leprosy seen in 
patients belonging to single- case fami lies and 
multiple-case families are as shown in Table 1 1 .  

TABLE 1 1 
Type of leprosy in single - case and :multiple- case 

fa:milies 

Glass�fication 

Lepromatous ( L )  
Tuberculoid ( '1.' )  
Borderline ( B )  
Indeterminate ( I )  

Total 

In single-wse 
families 

No.  % 

548 20 .2  
1 67 2  6 1. 7  

238 8 .8  
252 9 .3  

27 1 0 1 00 . 0  

In multiple-case 
families 

No.  % 

229 20 .5 
676  60 .4  

84 7 . 5  
1 30 1 1 . 6 

1 1 1 9 1 00 . 0  

It is notable that in multiple- case families there 
were more cases of the indeterminate type of 
leprosy, whereas there was no difference in the 
lepromatous-type rate . Considering the multiple­
cases in the same fam i ly the type of leprosy 

seen was not the same among all those affected . 

TABLE 1 2  

Type No. actttally 
The01'etical 

1 st 2nd seen 

L L 23 1 6  
L T 89 96 
L B 9 1 3 
L I 1 8  1 7  
T T 1 5 1  1 45 
T B 32  39 
'I.' I 43 48 

B B 7 3 
B I 6 6 

I I 9 4 

t.. 
Total 387  381 
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For example , the types of leprosy in 2 - case 
families are as indi cated in Table 1 2 .  

I t  i s  also noticed that i n  only 50 % o f  the 2 -case 
famil ies were both the patients suffering from 
the same type of leprosy. The number of cases 
of different varieties in 2 -case fam ilies based on 
the prevalence of the different types of leprosy 
in the area h as been theoretically worked out 
and shown in  Table 1 2 .  The x" test of signi­
ficance revealed that the differences between the 
obGerved and the theoretical were statistically 
not significant, thus indicating that there was no 
predominance of multiple cases in family where 
there was a lepromatous index case , and also 
that the prevalence of different combinations 
reflects the pattern of endemi city seen in the 
area . 

In regard to 3-case families, the proportion 
of families in which all  3 patients had the same 
type of leprosy is  much smaller (25 or 33 %, ) ,  as 
shown in Table 1 3 .  This percentage declines 
considerably as the number of cases in a family 
increases to 4 ,  5 and 6 .  

TABLE 1 3  

Type o f  leprosy i n  3 - case families 

Type 
No. 

1 st 2nd 3rd 

L L L 
T T T 24 
L L T 3 

L L I 1 
T T L 1 6  
T T B 3 

T T I 1 0  
B B L 2 
B B T 1 
I I T 3 

L B I 1 

L T I 6 
T B I 2 

Total 7 3  

Socio-economic characteristicB . In a sample of  
villages , the  religion, community, and occu­
pational patterns in the single- and multiple-case 

. famili es were studied. The familial aggregation 
of patients was not related either to the socio­
economic groups or to the occupational patterns 
in these villages.  

C O M MEN T S  

The incidence of  leprosy i s  probably dependent 
on a chance balance between opportunity for 
infection and the degree of individually existing 
immunity (Skinsnes,  1 964) .  In an area where the 
leprosy prevalence is high and the disease has 
been endemic for many years it is  surprising 
that only about 1 % of the families resident in 
the area have multiple-patients in them . 
Similar findings have been shown in studies 
at Chingleput, Lucknow , Sholapur, and in some 
endemic areas of the United States of America 
(Sharma,  1 968) . 

Familial aggregation could be the result of 
inherent susceptibility to the disease and lor 
intensity of contact with leprosy in the same 
household. Alternatively, in view of the large 
number of members in a household, snch mem ­
bers might through their wider occupational or 
social contacts outside the household, reflect the 
prev alence of the disease in the area.  Nordeen 
and Mohamed Ali ( 1 964 ) and Mohamed Ali 
( 1 965)  computed the average number of patients 
according to size of family and concluded that 
there was no correlation between the number of 
cases and size of the family . While one cannot 
expect a proportionate increase in the number of 
patients (as envisaged by these 2 authors) our 
study shows definitely that largeness of family 
and familial aggregation are associated. 

From this stud.y it appears that the index case 
in  a family is  more l ikely an adult male . There is ,  
however, very little evidence to show that the 
secondary cases in a family acquire the disease 
from this index case either as a result of genetics 
or due to i ntra-familial contact . Doll and 
Kellock ( 1 95 1 )  found evidence to show that 
relatives of gastric ulcer patients tend also to 
have gastric ulcer, rather than duodenal ulcer , 
and this appears to hold for the site of the u lcer 
in different generations as well as in the same 
generation. In the results presented here it was 
quite common to see polar varieties of leprosy 
within the same family . This might be explained 
as due to genetic va""iability in the bacillus 
(Spickett , 1 962 ) .  It might also be explained on 
the basis of immunological response in the host 
(Skinsnes, 1 964 ) .  At the same time, familial 
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aggregations can also be attributed to inter­
familial contact . This is an important issue ,  
particularly in  a rural population where i;everal 
households or families, though housed in­
dependently, often l ive ,  work, and move 
together as though they all belonged to one 
household . It is obvious from the results that 
the common associations popularly assumed as 
intimate, such as between husbands and wives 
or between parents and children, have not been 
responsible for any large number of multiple­
cases within families. Such findings have also 
been reported through other studies (Aycock, 
1 941 ) .  )( 

Even assuming that leprosy manifests itself 
after a long incubation period, the pattern of 
prevalence of multiple-patient families seems 
to be as much a function of exposure to the 
disease outside the family as it is to exposure 
inside the family . 

Before drawing any inference from such a 
finding it is essential to view this phenomenon 
in relation to the degree of exposure between 
members of the same family, the concept of 
prolonged and intimate contact, the acquisition 
of the disease from outside the household either 
through occupational or social contacts , inherent 
as opposed to acquired susceptibility, acquired 
or passive immunity, the rendering of the 
disease inactive through treatment, exacer­
bations of the disease, and the genetic variability 
in the bacterium itself. 

Carefully planned longitudinal studies with 
reliable baseline data of the population examined, 
and subjected to periodic examinations, are 
useful for this purpose . Data on pedigree drawn 
for a representative random sample of families 
with one leprosy patient and compared with 
that for families showing familial aggregations 
are also valuable . Data acquired from control 
programmes are based on communities where 
leprosy patients are under treatment; thus open 
cases of leprosy are bound to be rendered non­
infective in course of time.  'While the disease 
could have been transmitted before the treat­
ment began, it is essential that the duration of 
the disease before the treatment was started, 
the status of the disease at the time of beginning 

treatment, as well as the duration of treatment, 
should all be taken into account in interpreting 
familial aggregations. Only studies on a world­
wide basis which present facts obtained through 
objective and simple measurement can con­
tribute substantially to throwing light on this 
crucial problem of the transmission and epi­
demiology of leprosy . 
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This paper reports the results of treating patients with lepromatous leprosy with low doses 
of dapsone (5 or 1 0  mg per day ) .  The incidence of ENL seemed to be l ittle affected but the 
severity of the reacti ons waE generally less . There was l ittle or no change in the morphological 
index, but the bacil lary index showed a disturbing tendency to rise. The possible significance 

of these findings and the lesson to be drawn therefrom are discussed. 

I N TRO D U CT I O N  

Leprosy remained the "Cinderella" o f  medicine 
for centuries until, some 25 years ago ,  a specific 
anti-bacterial agent in the form of a sulphone 
derivative was first introduced in the treatment 
of the disease, with striking and spectacular 
success . Thanks to the early reports of Faget 
et al . ( 1 943 ) from Carville, the introduction of 
promin (promanide) as a specific anti - leprosy 
drug opened a new era for patients with leprosy . 
Since then, much experience has been gained 
in the management of all types of leprosy with 
sulphones and there has been a considerable 
change in the thinking of leprologists regarding 
the optimum dose of sulphone in the manage­
ment of leprosy (Muir, 1 944; Faget and Pogge, 
1 944, 1 945; James et al . ,  1 967 ) .  

A further refinement was introduced by 
Shepard and Chang ( 1 967 ) and later extended 
by Rees ( 1 967 ) in the form of the mouse foot-pad 
technique to test the effectiveness of DDS 
against Mycobacterium leprae and to determine 
the minimum inhibitory dose of DDS in the 
mouse foot-pad system which would prevent 
multiplication of this organism . This technique 
provided for the first time a system outside man 
which lends itself to careful quantitative 
evaluation of therapeutic regimes claimed to be 

*Received for publication 9 April, 1 969 .  
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beneficial in the management of leprosy . On the 
basis of these studies it was suggested that doses 
of sulphone of the order of 1 to 5 mg per day 
would be adequate in the treatment of leprosy 
patients (Shepard, 1 967 ;  Waters et al . ,  1 968 ) .  
During the  last 1 5  years it  has  been standard 
practice to treat patients with a maximum dose 
of 1 00 mg of dapsone per day or 600 mg per 
week in divided doses .  Further, clinicians have 
gained the impression that patients treated 
with sulphones were getting quite severe 
episodes of erythema nodosum leprosum ( ENL) 
with or without acute neurological catastrophes 
(Cochrane , 1 963 ) .  It was also clear that since the 
introduction of sulphones the incidence of 
reactions among those with lepromatous leprosy 
has risen considerably, in contrast to the 
incidence of such reactions in the pre-sulphone 
era (James et al . , 1 967 ;  Shepard, 1 967 ) .  

I t  was suggested that the phenomenon of 
ENL might be dose-related and therefore early 
trials were initiated to study the effect of small 
doses of sulphone, in the region of 100 to 200 mg 
per week in divided doses ( Browne, 1 965;  
Ramu and Ramanujam, 1 965;  Pettit and Rees, 
1 967 ) .  Waters et al .  ( 1 96 8 ) ,  in a pilot trial , 
demonstrated that when administered in a 
dose of 1 mg per day, DDS was able to reduce 
the morphological index (MI ) in skin smears 
from leprosy patients very rapidly, that is, at a 
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rate comparable to that seen in patients on 
1 00 mg of DDS, the conventional dose . In the 
present study at the Schieffelin Leprosy Re­
search Sanatorium , Karigiri , we have investi ­
gated the therapeutic efficacy of 2 low dosage 
levels of DDS in lepromatous leprosy : ( 1 )  5 mg 
of dapsone 6 times per week (30 mg per week ) 
and ( 2 )  10 mg of dapsone daily (60 mg per week ) .  
W e  were particularly concerned with the change 
in the MI, the rate of clearance of bacilli , the 
incidence and severity of ENL in relation to 
small doses of DDS, the changes in  the peripheral 
nerve functions during treatment, and the 
over-all clinical improvement or worsening  in 
patients on these small doses.  In this  paper the 
changes in the l\1T and bacterial index ( B I ) ,  the 
clinical responses, and the incidence of ENL are 

TABLE 

presented for patients who have been fol lowed 
for a minimum period of one year . The results 
presented here should be considered as sti l l  
preliminary. 

M A T E R I ALS A N D  M ET H O D  

A total of 2 0  patients with lepromatous l eprosy 
have so far been carefully followed up for at 
least one year . Of these, 12 received 5 mg of 
DDS per day on 6 days per week (total 30 mg 
per week) ,  and 8 patients were given 10 mg of 
DDS per day (total 60 mg of DDS per week ) .  
'file data o n  M I  were recorded according to 
Shepard's criteria .  The BI and the reaction 
status were determined carefully and recorded 
periodically , along with the clinical status of the 
skin lesions and the general conditi on of the 

1 
Changes in BI and MI for patients on 5 rng of DDS per day 

Oase BI No . of days MI 
no . Initial Final Initial on DDS Initial Ji'.inal Initial 

value value 1ninu:i value valu" minus 
final % % final 

3 . 7 5  4 . 1 2  -0. 3 7  439 0 0 .50  -0 . 50 
2 J . 3 7  2 . 2 5  --O .SR  4 7 2  0 . 5 0  0 + 0  . . 50 
3 2 . 8 7  3 . S 7  - 1 . 00 567 3 0 .37  + 2 .63  
4 4 . 00 3 . 8 7  + 0. 1 3  397 3 0 .50 + 2 .50 
5 1 . 75 2 . 1 2  -0.37  5 2 0  0 . 50 0 + 0 .50 
6 1 . 25 2 . 8 7  - 1. 6 2  4 9 2  0 . 50 0 + 0 .50 
7 3 . 50 3 . 00 + 0. 50 432  0 0 0 
S 3 .00 3 . 7 5  -0. 7 5  540 0 .50  0 . 37 + 0 . 1 3  
V 2 . G 2  3 . 25 -0.63  596  0 . 25 0 + 0. 2 5  

1 0  3 . 00 3 . 25  -0. 2 5  5 6 9  1 0 . 1 2  + 0. 8 S  
1 1  1 . 37  1 . 50 -0. 1 3  5 1 3  2 0 + 2 .00 
1 2  2 . 00 3 . 1 2  - 1 . 1 2  575  1 . 50 0 .25  + 1. 25 

TABLE 2 
Changes in B I  and MI for patients on 1 0  rng of DDS per day 

Oase BI No. of days MI 
no. Initial Final Initial on DDS Initial .li'inal Initial 

value vah,e 1ninu8 value value 1nl:nus 
final % % ,final 

1 3  1 . 7 5  2 . 7 5  - 1 . 00 50G 0 0 . 1 2  -0. 1 2  
1 4  2 . 3 7  2 . S 7  -0.50 498 3 . 50 0 + 3 .;;0  
] 5  1 . 1 2  0 .S7  + 0. 2 5  1 033 0 0 0 
] 6  3 . 25  3 .62  -0. 3 7  5 1 3  0 0 0 
1 7  2 . 37 3 . 2 5  -0. 8 8  5 ] 3  0 .50 0 .75  -0 . 2 5 
I S  2 .50 2 . 2 5  + 0. 2 5  444 0 0 0 
1 9  3 . 62 3 .62 0 453 0 . 75 0 . 25  + 0. 50 
20 2 . 2 5  3 . 2 5  - 1. 00 574  0 0 .5  -0 . 50 

...--
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patient as a whole . \Vhen any of the patients 
in this trial developed a reaction, we attempted 
to maintain them on the dose of DDS they wel'e 
getting at the time they went into "reaction" ,  
and tried t o  control the reaction with the 
conventional anti - inflammatory drugs such as 
chloroquine , st ibophen , aspirin ,  etc .  Unless the 
clinical condition deteriorated so as to make it 
necessary for us to intervene with a more 
potent anti- inflammatory drug we di d not change 
the DDS dosage in these patients . This was a 

departure from our usual policy of stopping 
dapsone treatment in patients who developed 
ENL, but we did so in order to test the opinion 
that has been expressed that dapsone has 
probably nothing to do with the precipitation 
of exacerba.tion in lepromatous leprosy. 

RES U LTS 

MI and BI 
The changes in the MI and BI in the 12 

patients receiving 5 mg DDS per day are shown 
in Table 1 ,  and those in  the S patients taking 
10 mg of DDS per day are shown in Table 2 . 

TABL E 3 
Changes in MI during therapy 

Change in M I  DDS per day 
5 mg 1 0 mg Total 

Initial value zero, remained at 
zero 3 4-

Declined to zero . 5 6 
Declined significRntly but did 

not reach zero 5 6 
Recorded increases b ut within 

0 . 5 %  3 4 

Total 1 2  8 20 

" c 
-= 1 . 00 � � (0 ) c 0. 5 0  M o n t h s  of t h e rapy  E 
� 0 x 'c 5 1 0  1 5  x 20 25 3Q "" x x 
a; - 0 . 5 0  x x 
co - 1 . 00 Xx ., 
g' - 1 . 50 c .c: u -2.00 

The changes in the MI are further summarized 
and presented in Table 3. It is obvious from this 
table that the 1VII declined, and in many in­
stances become zero , in patients treated with 
these small doses of DDS. The changes in the 
BI recorded at the last follow-up examination 
were compared with the initial values at the 
beginning of therapy and are presented for 
patients on 5 mg DDS pel' day (Fig . 1 ( a ) )  and 
on 10 mg DDS per day ( Fig . 1 ( b ) ) .  

The increases or decreases from the initial 
value are summarized and presented in Table 4. 

TABLE 4 
Changes in B I  during therapy 

Changes in B1 
/1'Om initial valne 

DDS per day 
5 mg 1 0  mg Total 

Inc.-eased or 0 . 5  and less 4 3 7 
saIne 0 . 6  to 0 .9  3 4 

1 . 0 and more 3 2 5 

No. increased 1 0  6 1 6  

Decreased 0 . 5  and less 2 2 4 

No. decreased 2 2 4 

Total studied 1 2  8 20 

From this table it can be seen that 16 ( 80 % )  of 
the patients showed e ither no significant change 
or an i ncrease in the BI from the initial value.  
Whatever decreases there were are rather small, 
considering the duration of therapy. 

It is interesting to observe the changes in the 
BI during therapy. 'While there are considerable 
variations in the individual responses , one 

( b ) Months of therapy 
---1 --�1 �1 � 1 

X X 

)« X 

FIG. 1 
Change in BI at the last follow-up treatment: (a )  D DS 5 mg; ( b )  DDS 1 0  mg. 
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TABLE 5 might try to fit the changes into one of the 
following 4 categories : ( 1 )  fluctuations through­
out the course of therapy, with no change in the 
BI at the time of reporting ; (2 )  an initial 
decline in the BI followed by an increase , with 
some fluctuations; ( 3 )  a continual increasing BI 
with minor fluctuations; and (4) a constantly 
declining index with some fluctuations. 

Patterns of change in B I  during therapy 

Pattern of change 

The number of patients falling into each of 
the 4 patterns in the 2 treatment groups is 
shown in Table 5 .  

( 1 )  N o  significant change 
( 2 )  Initial decline, later rise 
( 3 )  Continual rise 
( 4 )  Constant decline 

Total 

>< 1 10.0 .g 
1 .-
I � 

� 5.0 go 
I (5 1 .L: 
I a. 

��LL�������---------" O � 

FIG. 2 
Response to low dose DDS.  Case no.  ( a )  3; ( b )  1 4; ( c ) 20.  

DDS per day 
5 mg 1 0  mg Total 

5 
3 
4 

1 2  

4 
3 

8 

6 
7 
7 

20 
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All the responses fall in patterns 1,  2 or 3,  
depicting either no change or an increase in the 
BI. No patient showed the fourth pattern of a 
constantly declining bacterial index . However, 
there was one patient in the DDS 10 mg per day 
group for whom a decline in the BI to zero was 
recorded, but this case has subsequently shown 
increases even while continuing the therapy . 
The changes in BI and MI in 3 sample cases are 
depicted in Fig . 2 (a ,  b, c ) .  

Changes in clinical featu1-es 
In this study none of the 20 patients has 

shown any significant improvement in the 
appearance of skin lesions . On the other hand, 
none of the patients showed any striking 
deterioration in terms of the clinical appearance 
of skin lesions and of systemic disturbance . 

ENL 
The episodes of reactions ( ENL syndrome )  

observed i n  the 2 0  patients while receiving 
treatment with low doses of DDS are sum­
marized in Table 6 ,  which shows that out of the 
20 patients 7 had "reactions" (ENL ) .  These 
reactions , however, responded fairly satis­
factorily to anti - inflammatory therapy without 
discontinuing the DDS therapy, and except for 
3 cases in the [i-mg group the "reactions " did 
not recur. 

TABLE 6 
Reactions durin� therapy 

Reactions 
DDS per day 

5 my 10 my Total 

0 8 5 1 3  
1 3 4 

2 2 2 
3 1 

Total 1 2  8 20 

8 1 S C U S S I O N  

The changes observed in patients receiving small 
doses of DDS could be considered under the 
following, headings . 

Changes in the MI 
In almost all the cases in which the MI was 

available throughout the period of follow-up, it 
was obvious that the fall in this index was 
comparable to that observed in patients on 
conventional doses of DDS . Practically all the 
cases showed a reduction to zero or near zero 
in the solid to non-solid ratio in the skin smears . 

It is ,  however, worthy of mention that while 
the BI was beginning to rise or was steadily 
rising , there was no corresponding rise in the 
MI in the cases under review . This is somewhat 
surprising in view of the currently held opinion 
that granulated bacilli and non- solid bacilli are 
not viable (Water and Rees , 1 962;  Rees and 
Valentine, 1 9(4 ) .  If this be the case, the per­
sistent rise in  the BI with a consistently zero 
or neal' zero solid : non-solid ratio would be 
difficult to explain. It is worth emphasizing 
that at this state we are not able to correlate 
exactly the MI with the rising BI in patients 
receving low doses of DDS.  

Changes in BI 

As demonstrated in the graphs for individual 
patients shown above (Fig . 2) and from Tables 4 
and 5, a significantly higher proportion of 
patients showed either no change or a BI higher 
than the initial value even after one year of 
treatment. Comparison between patients on 
30 mg and those on 60 mg of DDS per week 
revealed that a large proportion of patients on 
30 mg showed either no change, or an increase 
in  the BI at the end of 12 months . On the other 
hand, of the patients on 60 mg, some showed an 
in itial decline in BI at the end of the same period, 
with a tendency for the index to rise as the 
duration of treatment was prolonged. 

Clinical response 
In this admittedly small series it is interesting 

that the clini cal improvement generally seen in 
patients treated with 600 mg of dapsone a week 
during the initial 6 to 12 months was not seen in 
patients taking 30 mg DDS per week . Further, 
we could not record any significant alteration in 
the skin infiltration and nodular lesions of 
patients on these small doses during the period 
of trial . 
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Incidence of ENL 

Seven out of the 20 patients under study 
developed one or more episodes of ENL while 
receiving the small doses of DDS . We have 
personally observed that one-third of all the 
patients with lepromatous leprosy treated with 
1 00 mg of DDS per day developed ENL during 
the clinical course of their disease while on 
�eatment (unpubli shed observation) .  It appears 
as though the incidence of BNL is not greatly 
influenced by the dose of DDS the patient i s  
receiving, to  judge by the equal distribution of 
patients with ENL in the 5, 10 and 1 00 mg per 
day dosage-groups in thi s  study . 

It should, however, be menti oned that the 
severity of the ENL on the whole was much less 
in  the smaller-dose group of patients than in 
patients on the usual dosage of 600 mg per 
week . In fact, in none of the patients under 
report was it necessary to terminate the treat­
ment with dapsone because of reaction. In all of 
them the episodes of reaction could be brought 
under control either with oral chloroquine or 
with parenteral st ibophen . This is in distinct 
contrast to our experience in  the management of 
ENL appearing in patients on a dosage of 
600 mg of DDS per week . From the l imited data 
available in this study it appears as though the 
severity of ENL may be dose-related, while the 
incidence of ENL may .be unrelated to dosage.  
At this point, it i s  worthy of mention that if 
ENL were simply a manifestation of "drug 
reaction" to sulphone, then the vast maj ority 
of our patients with non- lepromatous leprosy, 
who are taking 600 mg of dapsone pel' week , 
should have shown evidence of BNL since they 
are derived from the same population. It seems 
as though the appearance of ENL is, i n  part , 
<t response of the bacillated forms of leprosy , in  
contra-distinction to the exacerbation that one 
sees in non-baci l lated forms of leprosy under 
treatment with dapsone .  To date, as far as we 
are aware, there is  no record of ENL appearing 
in patients with non-baci llated types of leprosy . 
We are therefore unable to substantiate the 
concept that ENL can be eliminated, or its 
existence substantially reduced, by reduction 
in the dosage of sulphone . We are also unable to 

confirm the expected finding of i mprovement in 
the clinical status and bacterial status of 
patients on small doses of DDS, namely 30 and 
60 mg per week . 

The long-term results of this study would 
indeed be disturbing if they suggested the 
appearance of resistant strains of baci l li . One 
fervently hopes that this will not happen 
because it would be a major disaster in the 
natural history of leprosy as a whole . In 
countrie;; where there is no other drug available 
other than dapsone for the general management 
of leprosy, appearance of resistance to this 
"sheet-anchor" of treatment would be an 
unmitigated diaster ! Therefore it would be in 
order for us to sound a word of caution against 
the general recommendation of the use of very 
small doses of dapsone in the routine manage­
ment of leprosy . If one could restrain the 
therapeuti c  enthusiasm dictated by changing 
fashions, one might obtain more satisfactory 
long-term results ! It is hoped that this presen­
tation might help us all to see the need for more 
intensive, carefully followed-up, long-term 
studies to establish the efficacy or otherwise of 
smaller doses of dapsone, as well as to demon­
strate clear- cut advantages of dropping the 
exi sting doses of dapsone. Tn the present state 
of our knowledge, therefore , one cannot recom­
mend with confidence the small doses of DDS 
that have been recommended in the past. 

S U M M A R Y  

This paper presents our experience of  the use of 
30 and 60 mg of dapsone per week in 20 leprosy 
patients . It appears that the bacterial load tends 
to increase gradually but progressively in 
patients treated with small doses of dapsone, i n  
contrast t o  the gradual decli ne in  bacil lary load 
seen in patients on conventional doses of the 
drug . 

\.. 
It is interesting to observe that under the 

condit ions of this study, while the BI slowly but 
steadily increased, there was no corresponding 
rise in the MI.  From the data presented here, one 
is unable to substantiate the concept that all 
non-solid bacilli are non-viable . 
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No significant reduction in the incidence of 
ENL among patients on 30 and 60 mg DDS per 
week could be demonstrated; it has been 
observed that the severity of "reaction" ( ENL) 
appears to be significantly reduced in patients 
on smaller doses of dapsone , as compared with 
patients receiving 600 mg of DDS per week . 

A word of caution is offered regarding the 
widespread use of smaller doses of DDS . It is 
suggested that adoption of this policy be 
deferred until further studies in small groups of 
patients on a long-term basis have confirmed the 
advantages of such a regime and have dispelled 
the fear of possible development of resi stance to 
dapsone on a mass scale . 
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Early experimental studies, mainly on laboratory animals, of the properties of a new 
anti - leprotic agent, G 3 0  320 (B 663,  Lampren) ,  are described, with details of its absorption 
and metabolism . The drug is particularly active against a number of mycobacteria, including 

n otably Mycobacterium lep,·ae . 

G.  30 320 was synthesized in 1 954 by Barry and 
collaborators (Barry et al . , 1 95 7 ;  Vischer et al . ,  
1 958 ) .  Chemically i t  i s  a phenazine derivative 
with the fol lowing structure : 

CI 

N
NH 

" 0  
CI 

G 30 320 is a deep red, crystalline powder and 
very stable under normal storage conditions . 
It is insoluble in water but soluble in organic 
solvents such as dimethylformamide, dioxane, 
dimethyl sulfoxide, and ethanol .  

A N T I M I CRO B I A L  PRO P ERT I ES 

Tests have shown G 30 320 to be especially 
active against mycobacteria .  The in vitTO 
activity has been determined by incorporation 
methods, using solid culture media .  Under these 
conditions mycobacteria were inhibited by drug 
concentrations of between 0 .03 and 1 0  [Lg per ml. , 
depending on the species tested. The most 
sensitive species proved to be Mycobacterium 

*Proposed trade name; LAMPREN® GEIGY. 
tReceived for publication 8 April, 1 969 . 
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TABLE .l 
In vitro activity of G 30 320 a�ainst lYlycobacteria 
in synthetic lYledia containin� serulYl or albulYlin 

Organism 
Minimum inhibitory 

concentration 

Myco .  tuberculosis and Myco.  bovis 
( sensitive and resistant to 
other tuberculostatic agents)  

Atypical mycobacteria of 
Runyon Groups I ,  II ,  and III 

Atypical mycobacteria of 
R unyon Group IV (fast-growing) 

Myco. ulce,·ans 

llfyco . johnei 

in (Lg /ml 

0 .05 to 0 . 5  

0 . 5  to 1 

1 . 0 to 1 0  

0 . 03 to 0 . 1 

1 . 0 

t,u,berculosis , Myco . bovis , Myco . ulcerans, Myco. 
balnei and Myco . johnei . On the whole, the 
atypical mycobacteria strains of the Runyon 
Groups I ,  II and III were more resistant . 
Inhibition of the fast-growing mycobacteria 
strains required the highest concentration 
(Table 1 ) .  No cross-resistance was observed 
with other tuberculostatic agents or with 
diaminodiphenyl sulphone (DDS ) .  

In tests o n  animals , G 3 0  320 was found to 
inhibit the growth of mycobacteria in vivo, 
as well as in vitro . The maj ority of the tests, 
including the most important ones, were per­
formed on mice which had been inj ected with 
Myco . tuberculosis or Myco . bovis . Here G 30 320 
was immediately conspicuous for an out­
standing effectiveness which, in certain circum-
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TABLE 2 

In vitro activity of G 30 320 against mic!"o ­
organisms other than mycobacteria 

Organism 

Staphylococcus pyogenes au,-eus 
Staphylococcus epidermid,;s 
Bacillus anthracis 
Corynebacterittm kutscheri 
Corynebacte.·ium acnes 
Nocardia asteroides 
Der nw,tophilus congolensis 
Escherichia, Salmonella , Klebsiella 
Brucella except Brucella suis 

Thomsen 
Pastett" ella tularensis 

M inim1t1n inhibit01'y 
concentration 

in [Lg Iml 

3 
0 .0 1 
3 
0 . 3  
0. 1 

0. 1 
> 1 00 

> l OO 
> 1 00 

stances , surpassed even that of isoniazid. At 
dosages as low as 1 mg per kg the survival time 
of mice was considerably lengthened , while the 
effectiveness of the drug could be further 
greatly improved by increasing the dose . In 
experiments of this kind 5 mg per kg body 
weight has proved to be a very effective st::tndard 
dose . Unlike isoniazid, G 30 320 is  effective not 
only when administered after infection but also 
when given prophylacti cally prior to infection . 
This indicates that it remains i n  the body for a 
long time .  

In experiments with tuberculous infection in  
other animal species the  effectiveness of  G 30 320 
varied . The impression gained was that the 
larger the experimental animal, the weaker was 
the reaction of its tuberculosis to G 30 320. 
Thus in rats and hamsters G :�O �20 proved 

nearly as effective as in mice, whereas in g uinea­
pigs, rabbits, and monkeys very much higher 
doses were required . These differences can 
probably be ascribed to differences in the 
tuberculous lesions in the various species . 
The good results obtained with G 30 320 in  
animal experiments prompted us to  investigate 
i ts effect in chronic pulmonary tuberculosis in 
man . The results were very disappointing,  
however, and these studies were not pursued.  

In addition to its tuberculostatic effect in 
mice, G 30 320 is also very effective in exper i ­
mental i nfections of  mice with Myca . ulcerans 
( Lunn and Rees, 1 964 ) ,  Myca . lepraemur'ium 
(Chang, 1 962 ) ,  Myca . leprae (Shepard and 
Chang, 1 964) ,  and Myca. johnei ( Gilmour, 1 966 ) .  
I n  tests on mice infected with Myca.  tu7;erculasis 
( Vischer and Roulet, 1 963 )  and Myco. leprae­
murium (Chang, 1 966 )  G 30 320 was found to be 
synergistic with isoniazid. These favourable 
results led to the testing of G 30 320 in persons 
suffering from leprosy and i nfections due to 
lvIyca . ulcerans . In both groups it was found 
that G 30 320 has a therapeutic  effect ( Browne 
and Hogerzei l ,  1 962;  Lunn and Rees, 1 964 ) .  

Bacteria i n  general are very much more 
resistant to G 30 320 than the mycobacteria ; 
exceptions are the staphylococci ,  micrococc i ,  
certain corynebacteria,  and organisms of  the 
families Actinomycetaceae and Streptomyce­
taceae ( TJ,ble 2 ) ,  though in experimental 

infections with these organisms no therapeuti c  
effect comparable t o  that found in  the myco­
bacter ial infections was observed . 

TABLE 3 
Anti - inflammatory action of G 30 320 in animal expe riments 

Reduction of 
Tes/' object Species Dosage injlarnmatol'Y I'eaction P significance 

( mg per kg )  compaTed with cont1"Ois ( 2", ) 

Cotton pellet granul oma Rats 1 0  x 200 30 % ± 1 0  0 . 00274 
Cotton pellet granuloma Rats 1 0  X 60 1 1 % ± 23 0 . 3  
Bradikinin oedema Rats 1 X 200 32 % ± 1 0  0 . 00050 
Tuberculin reaction Guinea-pigs 2 X 1 00* 46 % ±  1 4 . 6 *  0 . 00050 
Tuberculin reaction Guinea.pigs 2 X 50* 29 % ±  1 0 . 9 *  0 .00465 

*In each case a single dose of G 30  320  was given 30 min . before and 7 t  hr after the tuberculin 
inj ection. Percentages are here based on "eduction of skin thickness as compared with that of 
controls after 24 In'. 



P H A RM A C O LO G I C A L  A CT I O N  

G 3 0  320 was subj ected t o  a variety of pharmaco­
logical tests . These revealed no action of any 
kind on the blood pressure or on the central 
nervous system, nor were any analgesic or 
spasmolytic effects observed . The results of 
clinical trials available to date reveal that in 
many cases G 30 320 has a favourable influence 
on the lepra reaction in man ( Browne, 1 965 ) .  
Accordingly the drug was tested o n  a series of 
experimental models for its anti- infl ammatory 
action . A significant anti - inflammatory effect 
was observed in cases of bradykinin oedema, 
cotton pellet granuloma, and the tuberculin 
reaction, though the doses required were above 
the therapeutic range (Table 3 ) .  These results 
may throw some light on the mechanisms under­
lying the favourable action of G 30 320 in the 
patients suffering from lepra reactions . 

ABS O RPT I O N  A N D  M ETABO L I S M  

Methods o f  determining the amounts o f  G 3 0  320 
in organs and body fluids have been developed. 
These are based on extraction and concentration 
of the substance and its direct colorimetric 
determination . Since G 30 320 is insoluble in 
water and the other usual nOll-toxic solvents , it 
has to be given in the form of a suspension. 
Following subcutaneous, intramuscular, or 
intraperitoneal injection it was found that the 
substance was absorbed extremely slowly, and 
that even after many months a large proportion 
of the dose was still present at the site of 
inj ection. In practice , therefore, G 30 320 can be 
given only by the oral route .  

Absorption studies carried out on various 
laboratory animals such as mice, rats , guinea­
pigs, rabbits, dogs and monkeys revealed that 
absorption of the compound varied widely from 
species to species, being good in mice, rats , and 
monkeys, decidedly poorer in rabbits and 
guinea-pigs, while in dogs it was practi cally nil .  
Tests on female mice, rats, guinea-pigs, and 
rabbits showed that G 30 320 is  transmitted to a 
slight extent to the foetus via the placenta but 
to a considerable extent to the offspring after 
birth, via the mother's  milk . 

The mechanism of absorption remains ob-
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scure . So far our results indicate that the 
substance enters the bloodstream slowly and 
from there passes rapidly into the organs, where 
it is taken up especially by the cells of the 
reticulo-endothelial system. Initially, G 30 320 
accumulates in the adipose tissue, and then in the 
intestinal lymph nodes, spleen and liver. High 
concentrations are found in these tissues after a 
long period of treatment. Concentrations of 
1 g % and more are reached in the spleen and 
liver of rats after several months ' administration 
at a dosage of 50 mg per kg per day . The con­
centration reached in the organs is "ery largely 
dependent on dosage.  Long-term experiments in  
mice  and rats showed that the  contellt of 
G 30 320 in the organs rises progressively with 
daily doses of 25 mg per kg and higher . At 
dosages of 5 and 10 mg per kg, however, this 
accumulation is  much less evident . Mter doses 
of 10 mg per kg and higher, the substance may 
be deposited in the organs in the form of 
crystals ;  these disappear, however, after dis­
continuation of the drug . Excretion is extremely 
slow, only a few mg per day being excreted by 
the kidney, while in addition a small amount is  
eliminated in the sebum and sweat . Mter 
cessation of treatment the concentration in the 
organs falls very slowly; for instance in rats 
3 months after the last dose of G 30 320 the 
concentration in the organs had decreased by 
only about 50 % .  

In human subj ects i t  is difficult t o  determine 
the degree of absorption of G 30 320, since the 
serum concentration is  not an accurate measure 
of the amount absorbed . Balance studies 

showed, however, that when given in the form of 
coarse crystals G 30 320 is absorbed only to the 
extent of about 20 %,  whereas when administered 
in a micronized form absorption is about 50 % .  
However, i f  G 3 0  320 i s  taken orally in the form 
of a suspension in oil about 85 % is absorbed. 
For clinical purposes the drug is  suspended in an 
oil-wax base and administered in a capsule; 
in this form an absorption rate of about 70 % 
could be achieved . Chromatographic tests sup­
port the view that G 30 320 is stored in the body 
and excreted in the urine almost exclusively as 
the unchanged substance . 
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TOXI C O L O G Y  

The acute toxicity o f  G 3 0  320 was determined i n  
m ice, rats, and rabbits, while tests o f  chronic 
toxicity were carried out over an administration 
period of 6 months on rats and monkeys . Tests 
of toxicology in regard to reproduction were 
carried out on mice, rats and rabbits .  On the 
bas is  of these animal experiments i b can so far 
be said that G 30 320 is fairly well tolerated . 

S U M M A R Y 

A brief description i s  given of the ant imicrobial ' 
pharmacological, and tox icological properties 
of G 30 320 and its absorption and behaviour in 
the organism are discussed. The substance is 
characterized by very high activity both in m:tro 
and in vivo against various mycobacteria ,  its 
activity against Myco . leprae and Myco . ulcerans 
being of real practical importance. 
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This carefully planned, controlled, double -blind  trial of the value of thal idomide in the 
treatment of long-standing, moderately severe erythema nodosmn leprosum showed that 
thalidomide was superior to a placebo, allowed for the concomitant reduction of other 

anti-ENL drugs, and was clearly prefeh-ed by the patients themselves . 

Erythema nodosum leprosum ( :ENL) remains a 

controversial topic,  and its rational treatment is 
made difficult by the dearth of controlled trials 
of dillerent managements.  For instance, although 
most workers would advocate reducing or dis­
continuing antileprosy treatment when :ENL 
develops,  there is no study clearly demonstrating 
the value of this procedure . The place of 
corticosteroids in therapy is  also cOlltroversial . 
There is general agreement that they are best 
avoided, but it has recently been shown ( Karat 
et nl . , 1 969)  that patients with :ENL (most of 
whom were not given steroids ) developed more 
nerve damage than similar patients with no 
:ENL; this might be prevented if steroids were 
used more freely than is  commonly advised. 

Other drugs, such as chloroquin ,  antimonials, 
salicylates, and sedatives are widely used, but 
none has been adequately tested, and their 
efficacy requires further evaluation . 

Thalidomide i s  a welcome exception, in that 
from the time of the accidental discovery 
(Sheskin,  1 965a) of its effectiveness against 
:ENL it  has been sub jected to a number of well 
planned and adequately controlled studies 

*Received for pnblication 20 Febrnary, 1 969 .  
Requests for reprints should be addressed to J .  lVI. H.  
Pearson at  the  National Institute for Medical Research .  
Mill Hill, London, N.W. 7 .  
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( Baccaredda- Boy et nl . ,  1 968 ;  Convit et al . ,  1 967 ;  
Sheskin, 1 965b; Sheskin and Sagher, 1 968 ;  
Waters, 1 968 ) .  There is now no doubt that i t  is a 

highly effective drug which could probably re­
place steroids in  the management of :ENL, except 
in the case of women of child-bearing age . It 
has also been shown (Magora et al . ,  1 968 )  to 
reverse acute nerve dysfunction occurring as 
part of this reaction.  But its known teratogenic 
properties make close control essential, and its 
proper place in the management of ENL requires 
further accumulation of experience . At the 
Leprosy Research Unit in Sungei Buloh Lepro­
sarium, thalidomide was first used in  a double­
blind controlled trial carried out in 10 patients 
with severe :ENL ,  who all required at least 
1 5  to 20 mg of prednisolone daily to control 
their reaction ( Waters , 1 968 ) . It was found to be 
highly effective in such cases, and we therefore 
decided to undertake a further trial of the drug 
in patients with less severe :ENL. 

O R G A N I Z A T I O N  O F  T H E  T R I A L 

Selection of patients 

All 12 patients admitted to the trial ( 11  males 
and one post-menopausal female (Case 4 ) )  had 
been suffering from :ENL for at l east 10 months, 
and 1 1  of them for periods of between 1 and 3t 
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years . They had all received frequent courses of 
antimonials ( "stibophen" )  and some required 
occasional courses of ACTH or corticosteroids in 
low dosage .  All were suffering from lepromatous 
leprosy ( clinically LL ( Ridley and Jopling, 
1 966 ) ;  there waG biopsy confirmation in 11 
cases-the twelfth was not subj ected to b iopsy) .  
The diagnosis of ENL was made o n  clinical 
grounds . 

A nti- lepTosy lTeatmenl 

In all cases anti- leprosy treatment was con­
tinued and neither drug nor dosage was altered 
during the study peri od or for at least 10 months 
preceding it. The drugs and dosages used are 
shown in Table 1 .  

TABLE 1 

Anti- leprosy treatment of trial patients 

Treatment 
No. of 

Case nos. 
patients 

DDS 50 mg twice weekly 6 1 ,  2 ,  3 ,  7 ,  S ,  9 
1 00 mg twice weekly 2 5 , 6 
200 mg twice weekly 4 
300 mg twice weekly 1 0  

B 663 1 0 0  mg daily 2 1 1 , 1 2  

A nti- EN L l?'eatment 

rthalidomide . Patients were allotted randomly 
to treatment with thalidomide, 1 00 mg 3 times 
daily (twice daily if weighing less than 35 kg 
( 7 7  Ib ) ,  or with a placebo identical in appear­
ance; after 6 weeks the treatment was reversed 
and continued for a further 6 weeks .  Patient 
and nursing staff were unaware that a placebo 
was being used, and the research worker did not 
know which patient was receiving which tablet 
at any time . 

Most of the patients were living in quarters in 
the hospital grounds; a few were in hospital . 
Patients in quarters attended the research ward 
daily, where their temperature was taken and a 
day's supply of tablets issued . It was not 
possible to watch each tablet being swallowed. 

OtheT dTugs . We have found that patients with 
ENL of this severity require treatment with 
effective reaction-suppressing drugs:  it was 

therefore impossible to use a placebo without 
also allowing the use of additional anti- ENL 
treatment . It was decided to use only 3 other 
drugs ;  namely prednisolone, stibophen, and 
paracetamol. The first 2 were prescribed by the 
research worker according to our normal in­
dications; paracetamol was supplied for the 
patients to take themselves as they wished. The 
principle of assessing response to treatment by 
the change in requirement of other anti-ENL 
drugs has been used successfully for steroids 
(Pettit,  1 967 ;  Waters, 1 968 )  and we expected it 
would prove satisfactory for stibophen and 
paracetamol also . 

Assessments 

Patients were seen twice weekly by the 
research worker , who graded the severity of 
their ENL and prescribed treatment as in­
dicated. Points were allotted for the severity of 
ENL, maximum temperature since previous 
assessment, requirement of other anti- ENL 

TABLE 2 

Classification and scoring for e ach half- week 
period 

Parameter Definition 
Score 

( points) 

Cl inical 
( severity of No ENL 4 
EN L * )  Mild E N L  3 

Moderate ENL 2 
Steroids required 
on one day 
Steroids on more 
than one day 0 

Fever 
( maximum < 9S . soF ( 3 7 . 1 °C )  2 
temperature 9 S . S  to 99 .9°F ( 37 . 1 -3 7 . 7 5°C )  1 

recorded) > 1 00°F ( 3 7 . S0C)  0 

Stibophen 0 2 
req uirem.en t 1 to 5 ml I 

> 5 ml 0 

Total WBC < SOOO per ml  4 
( when done ) SOOO to 1 6 ,000 per ml 2 

> 1 6 ,000 ml 0 

* Definitions of ENL-mild, few or moderate number of 
lesions, indolent or slightly active, causing no dis· 
comfort ; moderate, lesions mild Or moderately active , 
causing some discomfort. 



drugs, and total leukocyte count (performed 
every 2 weeks) as shown in Table 2. It will be 
noted that the higher the score, the less severe 
is  the ENL . The scoring was designed with the 
following aims:  

( a )  To give greatest weight to the clinical 
assessment, which is scored higher than the other 
parameters . 

( b )  To compensate for the effects of treatment . 
Thus a patient with active ENL but no ad­
ditional anti-ENL treatment might score ENL 2 
+fever 1 +treatment 2 = 5 . If treated, say with 
stibophen daily, his score could be expected to 
be ENL 3 +fever 2 +stibophen 0 = 5 .  

A t  each assessment the number o f  par aceta mol 
tablets taken by the patient was also recorded, 
as it was considered possible that this would give 
obj ective evidence of the patient ' s  opinion of­
the severity of his reaction.  It is clear that the 
method of scoring is highly subjective.  Never­
theless we consider that this technique will give 
reliable results in relatively short trials when 
clinical assessments are all performed by the 
same workers . 

R E S U LTS 

Side-effects 

There were few complaints of side-effects 
during the course of the trial . During the first 
week 3 patients complained of drowsiness and 
of these, 2 were receiving thalidomide and one 
the placebo .  In all cases the drowsiness cleared 
after a few days and there were no complaints 
when the treatments were interchanged after 
6 weeks .  Constipation and dryness of the 
mouth were not observed. One patient developed 
mild dermatitis after 10 day's  treatment with 
thalidomide; this subsided with local treatment, 
but recurred for a week when treatment was 
changed to the placebo .  One patient complained 
of temporal headaches for a week during the 
placebo treatment . The one female patient 
(Case 4) developed intestinal obstruction of 
uncertain cause after 9 weeks and was withdrawn 
from the study. She was receiving treatment with 
thalidomide at the time.  (Her average scores 
for the first 3 weeks of thalidomide have been 
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inserted for weeks 1 0  to 1 2 ;  this makes it 
possible to compare figures for drug and placebo 
treatment periods directly . )  

O?" erall results 

These are shown in Table 3 .  

TABLE 3 

Total scores of all cases accordin� to parameters 
durin� dru� and placebo treatment 

Par'ameter 

Clinical 
condition 

Treatment 

Drug 
Placebo 

Fever Drug 
Placebo 

Stibophen Drug 
requirement Placebo 

Total white Drug 
blood COLmt Placebo 

Paracetamol Drug 
requirement Placebo 
(no. of tablets ) 

Weekly scores 
( total of all cases) 

Range A verage 

59 to 7 0  65 
47  to 55 50 

40 to 4 7  43 
34 to 43 39 

40 to 46 42 
26 to 43 3 1  

2 0  t o  26  2 2  
1 4  to 22  1 8  

1 1 4 to 1 60 1 42 
2 1 2  to 282  246  

Clinical assessments . These show a dear 
difference between the 2 treatment periods . The 
lowest weeks '  score during thalidomide treat­
ment was greater than the highest during 
placebo treatment; i . e .  the most severe ENL 
during thalidomide treatment was less than the 
mildest during placebo treatment . 

Degree of fever . There was little difference 
between figures for the thalidomide and placebo 
periods ; this might be expected as patients in the 
placebo group were receiving other effective 
anti- ENL drugs . 

Stibophen treatment . Here the difference 
between the 2 groups was very clear cut, as 
during 5 out of the 6 weeks of placebo treatment 
patients needed more stibophen than the 
maximum required in any one week of thalido­
mide treatment . 

White blood cell counts . There was little 
difference between the 2 sets of figures . As in the 
case of the degree of fever this probably reflects 
the effectiveness of the additional anti - ENL 
treatment that was prescribed . 
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Paracetanwl Tequirements . There was a most 
striking difference between the 2 groups,  in that 
the patients took almost twice as many tablets 
dur ing treatment with the placebo.  Since these 
tablets could be taken as and when the patients 
wished, these figures make it  clear that the 
patients found thal idomide more effective than 
the placebo,  even al lowi ng for the extra stibophen 
in j ections  they received dur ing placebo treat­
ment .  

TABLE 4 

Steroid requirements during the trial period 

Case no.  

3 
4 
8 

1 0  
1 2  

Total arnount of prednisolone 
presc1"ibed ( rnll ) 

'l'halidornide Placebo 
treatrnent t1'eatrnent 

0 3 5  
1 0  1 3 5 

400 630 

35 0 

500 345 

Steroid requir-ement .  Five patients received 
steroids during the trial ; Table 4 shows that 
3 of the 5 required less prednisolone when treated 
with thalidomide. Of the other 2, one (Case 10 )  
received it  for a few days only at the start of 
the thalidomide period; the other (Case 1 2 ) i s  
d iscussed later. 

The usual dosage of prednisolone was 5 to 
10 mg daily: larger doses than this were requi red 

by Case 8 for almost al l the placebo period ( 1 5  to 
20 mg dai ly ) and by Case 12 for the second half 
of the thal idom i de period ( 1 2t  to 1 5  mg daily ) .  

Results f01' individual patients 

A clear-cut benefit from thalidomide was 
shown i n  the over-all figures, but individual 
patients showed marked differences in their 
responses . Table 5 shows results for each of the 
patient::; arranged according to the severity of 
the EN L ( i . e .  the i r  scores during placebo 
treatment, mildest cases first ) .  As might be 
expected the more severe cases show the most 
definite responses; this finding, however, reflects 
the system of scoring rather than the efficacy of 
the drug. The 2 exceptions (Cases 8 and 1 2 )  are 
considered in deta i l  in the discussion below. 

TABLE 5 

Scores of individual patients during drug and 
placebo periods 

Case no. 'l'otal scor'e during A dditional SC01'e durinll 
placebo treatrnent thalidornide treatrnent 

6 89 + 8 
11 8 2  - 1 

8 2  + 1 3 
5 8 1  + 1 2 

L O  7 8  + 1 1  
9 60 + 3 1 
2 5G + 3 2 
4 5G + 25 
7 55 + 3 2  

1 2  50 -·7 
8 4G + 1 
3 39 + 23 

Rapidity of action of thalidomide 

The total scores of all patients for i ndividual 
weeks are shown in Table 6. It is clear that 
thalidomide was fully effective after only one 
week,  and that it affected the score even i n  the 
first week. 

TARLE G 

Total weekly scores of all patients during 
drug and placebo treatment periods 

Week 

2 

3 
4 
5 
G 

D I S C U S S I O N  

Method of study 

'l'otal scores of I 2 patients 
Placebo Thalidomide 

1 32 

1 3 8 
1 23 
1 39 
1 1 9 
1 23 

1 4G 
I GO 
I GG 
1 .5 8 
1 56 
1 68 

It is difficult to over-emphasize the im­
portance of adequately controlled trials in the 
evaluation of drugs used in  the management of 
ENL. There are 0 bvious difficulties i n  performing 
drug trials in a condition which shows spon­
taneous fluctuations and has a variable but 
self- limiting comse ; even so it i s  surpri sing that 
so few satisfactory studies have been under­
taken. The detailed technique and scoring of this 
trial could probably be i mproved, and wi l l  i n  



any case require amendment according to the 
particular regimen undergoing trial . But it is 
considered that the methods of this study could 
readily be applied to testing any drug or other 
treatment of ENL, and would give rel iable 
results even in a trial based on a relatively small 
number of patients over a short time . 

Selection of patients 

This is criticll to any study of the treatment 
of ENL . Patients with very severe reaction will 
probably show no detectable response to a 
weakly active drug; and those with very mild 
ENL may not give a clear- cut response even to 
a highly effective drug . Patients with con­
tinuous severe reaction are suitable for trials of 
powerful anti- ENL agents:  but cases such as the 
maj ority of patients in this study who had had 
fairly continuous ENL for some months but 
did not usually need steroids, are more suitable 
for the assessment of less effective drugs .  
Selection of  cases may well prove to be the m ost 
i mportant part of trials of drugs used to treat 
ENL. 

Three of our patients apparently failed to 
respond to thalidomide .  One of them (Case 1 2 )  
had little visible reaction, but considerable bone 
pain and ulceration of the legs .  Biopsy specimens 
were reported to show "reversal reaction"  
( " lepra reaction" ) rather than ENL.  A second 
patient ( Case 1 1 )  had what were , clin ici ally, 
definite ENL lesi ons, though mild and rather 
persistent : but biopsy examination showed 
evidence of a "reversal" reaction . The third 

patient (Case 8) had definite ENL, clinically and 
on biopsy; he needed less prednisolone when 
treated with thalidomide, and this response 
could be shown if the scoring system were 
modified . Cases 1 1  and 1 2  were included as bei ng 
probably suitable and in order to make up 
numbers ; but this was a mistake. It is strongly 
recommended that there should always be 
histological confi rmation of the diagnosis of 
ENL in studies oi' its treatment : and it is clear 
that small numbers of well selected patients will 
give a more clear-cut result than w il l  a large 
group of less satisfactory cases . 
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Clinical assessments 

These should always be carried out without 
previous results being available . They are not 
difficult to perform quickly and reproducibly 
once the worker has gained the habit of record­
ing, each time he sees a patient, the number of 
ENL lesions (few, moderate, many) and their 
degree of "activity" ( indolent, slightly active, 
active , ulcerating ) .  It is  unl ikely that seoring 
could be standardized between different units ; 
but i n  any single unit uniformity could easi ly 
be achieved. 

A nti-EN L treatment other than thalidomide 

The decision to prescribe prednisolone or 
stibophen was made on clinical assessment, and 
so these scores were determined on as subj ective 
a basis as were the clinical assessments . But this 
does not mean that they are either irreproducible 
or unreliable . Any leprosy worker develops,  in 
the course of time, his  own i ndications for 
treatment . And providing he is not influenced 
by previous knowledge (by knowing, for instance ,  
that an  active and powedul anti - ENL drug i s  
being taken) ,  a short trial conducted by a s i ngle 
worker should g ive valid results . 

The patients ' verdict 

The most surprising finding of this study was 
the clear preference of patients for thalidomide, 
shown by the amount of paracetamol they 
consu med. It is  clear from th is  that thalidomide 

i s  effective to a greater degree than i s  revealed 
by the figures for the cl inical and other 
assessments. 

S U M M A R Y 

Twelve patients with long-standing ENL but 
not usually requiring steroid treatment were 
subj ected to a double-blind controlled trial of 
thalidomide in  a dosage of 1 00 mg 3 times daily . 
Their response was assessed clinically and by the 
reduction of their requirement of other anti­
ENL treatment (stibophen and /or prednisolone ) .  
Thalidomide was shown t o  b e  superior to t.he 
placebo ,  and was also preferred by the patients , 
who consumed less paracet.a.mol during the 
period of t.halidom ide treatment . 
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The author reports promising preliminary results from the use of hydrotherapy fol lowed by 
splinting in the treatment of contracture of the fingers in leprosy patients. The method is 

described in detail.  

The correction of deformity of the hand which 
results from paralysis of the intrinsic mus­
culature presents no great problem, provided the 
j oints are mobile. The aim of the physio­
therapist is to prevent contractures developing 
and to restore full mobility in fingers which have 
already become contracted . The methods at 
present available for this purpose include wax 
therapy, massage , and passive and active 01' 

dynamic splinting . During a brief stay in our 
institution, Miss Christianne Capiau of Belgium 
suggested the use of warm water as a means of 
releasing these contractures . She demonstrated 
a remarkable improvement in one week in a 
badly contracted hand. Following up her 
suggestion ,  we present this preliminary paper 
on our early observations of hydrotherapy in 
the treatment of contractures .  

M A T E R I A LS A N D  M ET H O D S  

Patients with claw hands showing skin con­
tracture of the proximal interphalangeal jo ints 
were selected.  The contracture angles of these 
j oints were measured by passively stretching 
them by hand to their maximum . The ' same 
observer made the consecutive measurements in 
each case so that the individual variation in the 
force used in extension applied to the finger was 
minimal . The surgeon then examined each 
finger and recorded his opinion of the nature of 
the contracture , i . e .  skin contracture, collateral 

* Received for publication 13 January, 1969.  

1 1 7 

ligament, or j oint ankylosis .  Fingers with 
obvious j oint contracture , ankylosis, or other 
kinds of damage were excluded from the study. 

The differentiation between skin contracture 
and capsular contracture is possible within 
certain limits .  It is easy to ascertain the presence 
of a skin contractur e ,  as the tightness can be  
felt on extending the  proximal interphalangeal 
j oint with the metacarpo-phalangeal j oint 
fixed. It is not possible to say whether the skin 
is partially or wholly responsible for the con­
tracture . Ankylosis is of two kinds , fibrous and 
bony. The former usually allows a very small 
range of movement of a few degrees . Bony 
ankylosis , <;>f course , does not permit of any 
m ovement . 

The patient 's  hand is immersed in a basin of 
warm water at a temperature not exceeding 
45°C (app . 1 1 2°F ) ;  the therapist gently massages 
the finger j oints during the time of immersion, 
especially the skin on the anterior aspect , in 
such a manner as to encourage extension of the 
j oint . Great care has to be exercised to prevent 
cracking of the anterior skin due to over 
enthusiasm . The treatment is continued for 
10 min, after which the hand is  removed, dried, 
and the angles measured again; the pre- and 
post-treatment angles are recorded on a graph.  
The finger is then immediately immobilized in 
a cylinder of plaster of Paris ,  so maintaining the 
post-therapy angle . In our earlier cases these 
treatments were performed daily, but later it 
was found better to leave the fingers in the 
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plaster for 2 days in order to a l low for adaptation 
of the deeper layers of the skin to the new angle 
permitted by the softening of the cuticle . 

R E S U LTS 

Fig . 1 shows a typical record of a patient. The 
improvement obtained during one treatment is 
recorded on the same date.  The graph,  therefore, 
progresses in steps ,  each day's advance being 
maintained by plaster splinting between treat­
ments . 

Ta�le I shows the number of degrees of 
impro vement noted during the first week and 
thfl second week of treatment, and in the last 
column the combined improvement in 2 weeks . 
The average improvement during the first week 
is 14 .8° , with a range of 40° to _5° ( S . D .  S . l ° ) ,  
and during the second week 7 .4° ,  with a range 
20° to 0° ( S . D .  4 . 2 ° ) .  

C O M P L I C A T I O N S  

No blisters due t o  burns from the hot water 
were seen . Two patients, however, developed 
bl isters on the dorsum of the fingers and on the 
middle segment pulp , but these were typical 
pressure bl isters . One of these patients was an 
early case not included in this series .  The other is 
case M, whose treatment had to be suspended. 
In one of these fingers the pressure blister was 
full skin thickness , but in the others it was 
superficial and soon desquamated, leav ing nor ­
mal skin. The technician who applied these 
splints was, in each case, an experienced person 

Init'ial 
Pat;ent eon-

trae/un 
angle 

V 25 
35 
25 

P 20 
20 
40 

J\1 35  
30 

V 30 
30 
50 
35 

L l O  
20 
50 

V 40 
J 7 0  

5 5  
4 5  
8 0  

I 7 0  
6 0  
20 

J 35 
40 
50 

S 60 
35 

l\[ 25 
35  
65 
75 

S 25 

Total 
Mean 
S . D .  

2 5  
2 5  
1 5  

TABLE 

Imp. 
dU1'ing 

fi"st 
week 

5 
5 
5 

1 5  
1 0  
1 0  
1 0  
20 
20  
20 
25 

5 
5 

1 0  
5 

20  
1 5  
20 
20 
40 
20 
25 
1 0 
1 5  
20  
30 
20 
25 
1 5  
1 5  
20  
1 5  

5 
5 

1 5  
-5 

Imp. 
during 
second 
week 

1 0  
1 0  
1 0  

o 
1 0  

o 

1 0  
10 

5 
10 
5 

1 0  
o 
5 

1 0  
1 5  

o 
o 

20 
[) 

1 0  
1 5  
20 
1 0  
1 0  
o 
o 

1 0 
1 5  
1 0  

5 
o 
o 
o 

'l'otal 
imp. 

dU"ing 
2 weeks 

1 5  
1 5  
1 5  
1 5  
20 
1 0  

30 
30 
30 
1 5  
1 0  
20 

5 
25 
25 
35  
20 
40 
40 
30 
20 
30 
40 
40 
30  
25 
1 5  
25 
35 
25 
1 0  

5 
1 5  
-5 

755° 
2 2 . 2° 
1 0 . 3 °  

who was regularly doing splintage without any 
mishaps.  These 2 episodes therefore suggest the 
possib i lity : (a) that hydrotherapy may soften 
the skin too much, rendering it intolerant of 
pressure which it could normally withstand; and 
(b) that the large increase in the angle which 
follows the softening of the keratin layer during 
treatment, may cause an increase of pressure 
within the plaster after the skin dries, as a 
result of re-contraction of this l ayer. No other 
complications were noted. 
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D I S C U S S I O N  

W' ater i s  used in  physiotherapy for 2 purposes , 
v iz .  ( 1 )  as a medium of communicating heat to a 
part; and (2 )  as a means of e l iminating gravity 
by immersing the whole patient in water and 
exerci sing the l imbs under water . 

Harris and Browne ( 1 966 )  have drawn 
attention to the use of water as a softener of the 
keratin layer of the skin ,  and have emphasized 
its value in the prevention of recurrence of 
eczema in sweatless skin of the legs, and also in 
the treatment of fissures and callosities of the 
sole of the foot due to excessive dryness, The 
normal softness and suppleness of the ski n of 
the hands depends on its capacity to sweat , Oi l  
can, to some extent, artificially maintain this 
suppleness, but the normal oils  of the ski n  are 
supplemented by the water secreted by sweat 
glands . The use of wa,ter is , thorefore , a logical 
means of softening non-sweating skin . Our 
observations suggest that the method of action 
is  as follows . The dry keratin layer is softened 
by the warm water and rendered more supple 
and elastic ;  the normal angle of improvement 
in a single treatment is 5 to 10° . If this nevv 
angle is maintained, then the deeper layers of 
the epidermis adapt to the new tension and the 
contracture progressively improves up to the 
limit determined by the deeper fibrous tissues 
such as the capsular ligaments . In the finger 
which showed 40° improvement in the first 
week, there was no improvement in the second 
week . We feel that the figure for the first week 
represents the improvement due to release of the 
skin contracture , and that for the second week 
the residual contracture attributable to col­
lateral ligaments and capsule . The occasional 
deterioration in the angle is  usually the result 
of the plaster splint becoming soft .  Obvious 
oedema of the finger was noted only in the 
2 cases which produced pressure changes.  

Our early observations have not shown that 
the method has any significant effect on cap­
sular contractures, which have therefore not 
been included in this series; similarly, fibrous 
ankylosis is not improved by this treatment . A 
comparison between hydrotherapy and the 

Hydrotherapy Kolumban's sp-ries 
Stalic Dynamic 

splintina splinlinrt 
Mean S . D .  Mean S . D ,  )l1ean S . D .  

First week 1 4 . 8  8 . 1  6 .59  7 . 60 4 . 5 7  3 . 9 8  
Second week 2 2 . 2  1 0 .3  9 . 6 0  8 .60  6 . 3 7  5 . 1 9  

conventional o i l  massage, wax t herapy, and 
daily splinting is very difficult . The problem of 
determining tho relative importance of the skin,  
capsule, and j oint in the formation of the con­
tracture is well known . A rough compari son is 
made below with the figures obtai ned by 
Kolumban* in  a very careful study of the 
effect of passive and dynamic splints in  con­
tracted fingers.  The fingers were exercised for 
1 0  min ,  then placed in a wax bath , and finally 
splinted by one of the 2 methods . H i s  mean 
readings are compared with our mean readings 
in Table 2. It is, of course, not a valid co m ­
parison si nce there has been n o  attempt to 
standardize our sample against that reported 
by Kolum ban . This comparison is , therefore , 
only i n  the nature of a preliminary feeler and 
we are planning to compare these treatments 
with the assistance of the more sophisticated 
methods used by K olumban who has stan­
dardized the angle measurements by the use of a 
"res i l iometer" designed by himself. This has 
enabled him to record angles with great 
accuracy, whereas the method of assessment 
which depends on the assessor's  passive exten­
sion is fraught with error, and in our experience, 
accurate only within 5° .  

C O N C L U S I O N  

Hydrotherapy i s  a logical method o f  treatment 
in contractures of the skin in sweatless fingers . 
It is inexpensive and s ince the treatments have 
only to be given on alternate days i t  is also time­
saving . The danger of pressure effects due to 
too rapid improvement during a single treat­
ment should be guarded against by applying 
the spl ints with a very moderate extension 
force . Further study is necessary to determine 
the scope and value of this treatment. 
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S U M M A R Y 

Hydrotherapy is suggested as a means of 
releasing contractures of the fingers in leprosy 
patients .  It is very rapid in its effect, and 
therefore there is some danger of pressure 
sores developing from the too rapid improve­
ment. The method of action of hydrotherapy is 
discussed and compared with other data in 
respect of its efficacy. 
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T h e  E l eve n t h  A l l - I n d i a L e p ro s y  W o r ke r s '  

Co n fe re n c e a n d  E i g h t h  C o n fe re n c e of  t h e 

I n d i a n  A s s o c i at i o n  o f  Le p ro l o g i sts 

No representative conference of l eprosy workers 
in India can fail to be of i nterest to leprosy 
workers everywhere . No other country has a 
comparable leprosy problem. It is estimated that 
one-sixth of all cases of leprosy in the world 
are located here, with more patients in a single 
State than are known in almost any other 
single nation. It is doubtful whether any other 
country has such a galaxy of experienced leprosy 
workers, or a national anti-leprosy programme 
of comparable magnitude . Quite apart from the 
cold facts of statistics, the general severity of 
leprosy, especially in its neurological aspects, 
the diversity of conditions, the daunting 
immensity of health problems ,  all combine to 
give Indian leprosy workers a representative 
quality, so that wherever a leprologist may be 
working, he is likely to find that colleagues in 
India know his problems only too well , for they 
encounter them in exaggerated form .  

The Xlth All India Leprosy Workers ' Con­
ference was held in New Delhi from 23 to 25 
February, 1 969, and followed the usual pattern 
whereby the Conference of the India Asso­
ciation of Leprologists was held concurrently . 
This arrangement gives these Indian conferences 
their special quality. The scientists meet, and 
burning issues are debated, new developments 
discussed. At the same time, all types of leprosy 
worker are present, and actively participate , so 
that doctor and paramedical w orker, su rgeon 
and physiotherapist, occupational therapist and 
research worker are able to see themselves as a 
single community, committed to the fight 
against a great national scourge . 

Great advances have been made in the past 
decade in building up the national anti -leprosy 
campaign in India .  The organization is now 
widespread, its main features established . The 
Conference met in a mood of self-examination ,  

1 2 1  

seeing the occasion a s  the opportunity for re­
appraisal, the sharing of failures as well as 
successes . Through it  there was constantly 
expressed t.he need for greater emphasis on 
social responsibility in leprosy control, and a 
greater concern for the welfare of the individual 
patient . 

The inaugural Address of the revered late 
President of India, Dr. Zakir Hussain, estab­
lished this mood from the start, by recalling the 
shining example of Mahatm a Gandhi in his 
personal concern for sufferers from leprosy. He 
quoted some celebrated words of the Mahatma: 
"Leprosy work i s  not merely medical relief; it is 
transforming the frustration of life into the joy 
of dedication, and personal ambition into selfl ess 
service . If you can transform the life of a patient 
or change his values of life ,  you can change the 
village and the country. " 

Dr . Dharmendra, doyen of Indian leprologists, 
devoted his Presidential Address to socio­
economic problems in leprosy, which are a 
crucial issue in the anti- leprosy campaign, and 
unless recognized and faced, may reduce any 
scientifically p lanned campaign to frustration 
and defeat . It is essential both for patients and 
the general public to recognize that leprosy is a 
disease like any other disease , and that sufferers 
from it differ in no way from other patients . 
1'he l ecognition of this fact must lead, on the 
one hand to a rational attitude towards pro­
tection from infection, and on the other to 
greater kindness, sympathy, and understanding 
in the treatment of these patients .  Dr. Dhar­
mendra traced the causes of dehabilitation of 
patients, and stressed the importance of skilfully 
planned health education, early case detection 
and treatment, including simple physiotherapy, 
the welfare of patients,  and also of rehabilitation 
-understood as the return of the patient to his 
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normctl vooation and place in society . The C H E M O T H E R A P Y  

Government of India hoped soon to establish a Low dose therapy with D D S  was a maj or issue 
Rehabilitation Train ing Centre with these at this Conference . Drs . A .  B. A. K arat ,  
obj ectives, and hoped fLlso to multiply such A .  Jeevaratn am and P .  S .  S .  Rao in  a pre­
centres in the light of the experience gained . l iminary communication, reported that with 

The scientifi c sessions of the Conference the use of DDS i ll a dosage of 5 mg daily for 
followed the broad issues familiar at all leprosy 6 days weekly ( 1 2 patients ) ,  and 10 rug daily, 
conferences . Points of speci al interest may be 6 days weekly (9 pcttients ) ,  wh ile the morpho ­
summarized as follows . logical index (MI ) fell to �ero and stayed there 

E P I D E M I O LO G Y  A N D  C O N T R O L the bacterial index ( B I )  showed either no 
Chemoprophylaxis was the theme of two significant change over a period of one year, or 
important papers . Dr . V\Tardekar , Director of the tended to rise . A bout 33 % of patients developed 
Gandhi Memorial Leprosy Foundation, reported reactive episodes .  On the other hand, Drs . 
on a large-scale experiment cover i ng . a popula­ G. Ramu and K .  RamllIluj am reported favour­
tion of about 40,000 people in an area with a ably on the use of low dosage D DS in 77 
leprosy prevalence of :n per mille . Over a lepromatous cases, 100 m aj or tuberculoid cases 
4-year per iod, a redu (;tion of 90 % occurred in and over 250 borderline cases, the most 
l eprosy incidence in a population of 11 ,500 gratifying results being obtained with the 
given DDS i n  a dosage for adults of 1 00 mg borderline group . 
daily , as compared with a reduction of 4 1 .!:! %  Three papers presented long -term findings 
i n  a control group gi ven a placebo .  The with DDS therapy . Dr.  (Miss) C. Vellut reported 
prophylactic valne of DDS was thus 5 0 % .  on the progress over 10 years of 1 302 leprom­

D r .  S .  K .  N oordeen reported o n  a 5t-year atow:'( cases . Out of 300 patients w ho took 
study in the Chingleput District , of DDS used treatment regularly, 10 rema ined bacterio · 
as a p rophylactic among child contacts exposed logically positi ve. ve. Among 705 i rregu lar attenders, 
to infection with i n  the ir  fam i lies . Here too , 1 58 were sti l l  bacteriologi cally posit ive .  A 
prophylactic DDS showed an efficacy rate of feature i n  the series was the appearance of short 
about 52 % .  Protection was higher in the periods of posit ive bacteriological findings in the 
younger age-groups and more effective wh ere the negative phase of trea,tment, when the orig inal 
index case was bacteriologi cal ly positive than BI has fallen to zero . Such episodes were of 
when i t  was bacteriologically negative. short duration and appeared to be without 

Dr . P.  N.  Khoshoo gave a wide-ranging permanent sign ificance .  Drs . A. C. Parikh, 
survey of epidemiolog i cal problems in India . R .  Gallapati and N. D. K atdare also reported 
Dr. V .  K .  Sharma stressed the importance of on the progress over 1 0  years of 1 23 lepromatous 
determining threshold values of leprosy i ndices cases . While the progress of the maj ority was 
at whi ch infection in  a commun ity becomes good, there remained a smal l group who re o 
self-sustaini ng , and discussed the relative useful­ mained stubbornly bacteriologi cally positive , 
ness of l ong-term a,nd short-term studies .  and incidentally,  appeared never to suffer from 
Drs . P .  S .  R ao,  A .  B .  A .  K arat and Mrs . Karat reactive episodes . Nine patients became negative 
discussed patterns of famil ial  aggregation of w ith what was in fact a low dosage of DDS . 
leprosy in an endemic  area. Dr. N. B. Baltha Dr. C .  S .  G .  Sharma also spoke on chemotherapy 
Reddy reported on the pattern of decline in on the mass scale i n  a field unit ov er a 1 4-year 
leprosy over 1 3  years in the Po lambakkam area.  period. 
Dr . M .  Christia,n reported on the course of Dr. D .  N.  G .  Nambidiripad spoke a caut i onary 
leprosy in the Laccadi ve Islands . Dr. and Mrs . word on the use of corticosteroi ds, and D. Oj iha ,  
Karat, Dr. P .  S .  Sunder Rao and Dr. M .  A .  C .  Singh and Y. N.  Upadhyaya reported en ­
Furness discussed patterns and prevalence of courag i ng results i n  the  use o f  the herb A cacia 
nerve involvement in leprosy in an endem ic  area.  catcch11 ( W  illd ) .  



P A T H O LO G Y  A N D  I M M U N I T Y  

Drs . K .  V .  Desikan and C .  K .  J ob presented a 

comprehensive pathological stu dy of visceral 

lesions in leprosy. Interesting points included 

the presence of tuberculoid l esions in liver and 

testes, the presence of pyelitis in all lepromatous 

cases examined at autopsy , and the fr eedom 

from i nvolvement of mesenteri c and mediastinal 

glands . Prof. S. Ghosh and Dr . S. K. Ch audhury 

discussed concomitant infection with leprosy 

and tu berculosis.  Dr. C. K. Job demonstrated 

histopathologi cal appearances in tu berculin and 

lepromin reactions, and Dr. D. K. Dastur, in I), 

paper on nerve degenerati on and regeneration 
in leprosy, referred to the sparing of thick axons 

even i n  severely degenerating nerves , the 

parallel processes of degeneration and re­

generation and the involvement of intra­

muscular nerves in the disease process . 

A highlight of the sessio n ,  and indeed of the 

whole Conference, was the presentation by Dr . 

A. B .  A .  K arat of experim ents in the growth of 
M yeo . leprae in the footpads of Swiss white mice 

( Rockefeller strain ) without constant thermo ­

regulation, success having been obtained i n  

44 out o f  46 exper iments . This is a remarkable 

achievement . 

C L I N I C A L  M A N I F E ST A T I O N S  

A n  i nteresting paper was presented b y  Drs . 

K .  Ramanuj am and G .  Ramu on 1 00 cases of 

histoid lepromatous leprosy, which while dis­

playing many features si milar to those des­

cribed by Wade , also showed some disti nctive 
features . The generally favourable prognosis 
with DDS therapy, and some association with a 
borderl i ne pathology in certain cases were noted . 

Prof. S .  Ghosh and Dr.  S .  K .  Kundu presented 

a study of 43 1 9  cases of maculo- anaesthetic 

leprosy . Dr. A. B. A .  K arat, i n  a preliminary 

communication , found that patients with mega­
loblastosi s in general have reduced vitamin- B 1 2  

and folate levels in the serum ,  with l ower 

levels of folate in the bacillated forms of the 
disease . Drs . A. C. Parikh, R. Ganapati and 

N. D. Katdare discussed diagonostic problems 

i n  relati on to dermatological conditions . Drs .  

S .  K arat, A .  B .  A .  Karat a n d  P .  Pitchandy 
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presented electro- myographic studies in changes 

of conduction v elocity in the ulnar nerve in 

lepromatous leprosy. Dr. and Mrs . Karat with 

M. A. Furness also described a simple electro­

diagnosti c test to apply in cases of fa,cial palsy 

to help determine prognosis . 

R E C O N S T R U CT I V E  S U R G E R Y  A N D  

P H Y S I O T H E R A P Y  

V arious aspects o f  the expanding role o f  s urgery 

in correcting the disabilities and sequelae of 

leprosy were presented by specialists i n  several 

fields . Dr. V. I. Buch spoke on recent trends in 

the eosmetic reconstruction of the face, referring 

particularly to the naso- labial face- lift ,  both for 

cosmetic purposes and for li ni ng the n asal 

cavity , and chemi cal face peeling to remove 

circumoral wrinkles .  Drs . Mrs .  S .  Karat, A. B .  A.  
Karat , U . . Jacobson a n d  C .  J ohnson analysed 

the p attern of nasal deformity in 1 800 leprom . 

a,tous leprosy patients and described 5 typ i cal 

patterns . Dr. H. Srinivarsan described a new 

technique for correcting deformity of the thu m b .  

Dr.  R .  H .  Thangaraj described a modified 
techniqu e for tibialis posterior tendon transfer 

for drop foot. Dr. M. P. Achutha Menon 

stressed the role of the intrinsic muscles of the 

foot as a predisposing factor in plantar 

ulceration.  MI'. N. Palani discussed the detailed. 

pre- and. post- operative p hysiotherapeutic 

management of drop foot, and MI'. S. L .  
K ol umban dealt with the role o f  static and 

dynamic splinting in straightening contracted 

proxim al i nterphalangeal j oi nts .  D r .  E. P.  
Fritschi a n d  Mr . P .  Antony also offered valuable 
contributions to this session. 

The remaining sessions were descri bed as 

"working sessions" and were of a m ore domestic 

character, concerned pri marily with a fresh look 

at the Nati onal Leprosy Control Programme . 

This Programme, planned and developed i n  

India over the past Ifi years, is  well worth 

study by leprol ogists everywhere . Concen­

tration on case detecti on and case holding, the 

mass treatment of infective cases on a domiciliary 

workers, health education , and co- operation by 

voluntary agencies , are all features of i t .  

A vast amount o f  experience i s  n o w  ac-
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cumulating . The achievements of the Pro­
gramme have been very greltt, particularly in 
the light of the enormous difficulties with which 
it had to contend from the start . It is now 
planning to identify areas of special  success or 
weakness in methodology and operation . One 
whole session was devoted to this .  Dr. P.  N .  
K hoshoo, Assistant Director-General ( Leprosy) ,  
spoke o n  " A  fresh look at the leproRY control 
programme " ,  emphasizing its basic principles, 
itR successes, and the further developments still 
required . Special reference was made to the 
need for research, with the Goyernment of Indi a 
now undertaking its own study of BeG 
vaccination in leprosy prophylaxis . Dr . P. 
Kapoor described the progress of the leprosy 
control programme in Maharashtra, and sug­
gested modifications in m ethodology . Dr. V .  
Ekambaram spoke similarly i n  relation to Tamil 
Nady, the most heavily infected State in India , 
stressing the importltnce of health education . 
Messrs . M. Aravindam and S .  Adivaraham 
spoke on the assessment of Survey, Education, 
and Treatment Centres , which form a promi nent 
feature of the programme .  Mr . V .  Vedradi 
emphasized the importance of school surveys . 
Dr. K .  Suresh described the large-scale control 
work of the Dltnish Save the Children Or­
ganization at Pogiri , and the clear signs of 
control now developing . Mr . N. S. Sadagopan 
presented a valuable discussion on the place of 
the indiv idual patient in the mass leprosy 
campaign with special reference to Polam­
bakkam leprosy centre . 

A whole session was devoted to health 
education in relation to leprosy . At various 
centres much thought has been given to this 
subject , and methods of operation worked out 
which are as interesting as they are valuable . 
Dr. R. V .  Wardekar spoke of the work of the 
Gandhi Memorial Leprosy Foundation in this 
sphere . A very comprehensive programme 
directed to urban areas is operati ng, and is 
worthy of careful study ; the need to use a wide 
range of media and methods was stressed. 
Dr. T .  N. N .  Bhattithiripad described the 
creation and functions of local Leprosy Welfare 
Comm ittees attached to l ocal leprosy centres ; 

these he had found to be very valuable means 
of changing pnblic opinion and evoking com­
munity interest in leprosy control . 

Another session was devoted to taking a 
fresh look at rehabilitation,  another subject on 
which a lot of thinking is going on in India . 
Sri Antony Sami described Leprosy Rehabili­
tation Training Centres , expanding Dr. Dhar­
mendra's  remarks in his Presidential Address . 
Mr . G .  K. Chenkiah made a plea for re­
habilitation homes for women. Mr . A.  G .  
Rameshchandra referred to reconstructive sur­
gery as a preparation for rehabilitation. Mr. 
L .  Wollstein described various types of pros­
thesis and splint , and discussed their value . 
Mrs .  Soderberg illustrated the usefulness of 
plaster treatment for plantar ulcers . Miss 
Thistlethwaite advocated preventive rehabili­
tation through simple but well -documented 
physiotherapy at local treatment cli nics . Dr.  
A .  J.  Selyapandian spoke on the socio-economic 
evaluation of leprosy patients with plantar 
ulcer . 

The final working session of the Conference 
dealt with the role of voluntary agencies in 
leprosy control. In the past , voluntary agencies 
have had a distinguished record in India in 
caring for the individual patient, developing 
reconstructive surgery, physiotherapy, and 
various aspects of rehabilitation . Prof. T . N .  
J agadian, Organizing Secretary o f  the Hind 
Kusht Niyamn Sltngh emphasized the important 
continuing role for voluntary agencies in India, 
setting the highest standards of personal care , 
finding areas of unmet human need, and 
developing a well - informed active programme 
around it. Beneficence and an inherent capacity 
to promote understanding and evoke co­
operation are the hallmark of the effective 
voluntary agency . Dr. V .  P. Das took up the 
same theme, emphasiz ing the need for voluntary 
agencies to be selective in the work they try to 
do, regarding their work as supplementing 
Government effort . Dr. Yudhvir S ingh described 
the work of voluntary agencies in the Delhi area. 
Mr . C. S .  Dalmia described the work of the 
Santal Paharia Sevamandal . In the discussion 
following th ese papers the important con-



tribution which voluntary agencies can bring 
to the national anti- leprosy programme was 
repeatedly brought out, co-ordinated with , and 
supplementing, the Government programme. 

Throughout the Conference, discussion was 
brisk and many points of interest arose . The 
deliberations of the Conference were summed 
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up at its close by Dr.  V .  P. Das, President of the 
Indian Association of Leprologists . 

A small but attractively presented exhibition, 
"From Darkness to Light" ,  drew the interest 
of many delegates . 

T. :F .  DAVEY .  
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T H A L I D O M I D E  N E U R O P A T H Y  

The optimistic reports from the  recent L eprosy 
Conference of the effectiveness of thalidomide 
in leprosy reactions 'will undoubtedly lead to its 
increased use . I therefore feel bound to draw 
attention to the reports of neuropathy occurring 
after intake of the drug . The clinical features 
have been fully described by Fullerton and 
Kremer ( 1 96 1 )  and there were numerous letters 
mentioning similar cases , and a leading article 
on the subject, in the same j ournal . There were 
also 2 arti cles from Germany ( Rauffauf, 1 96 1 ;  
Schneid et al . ,  1 96 1 )  reporting a similar clinical 
picture . It is  therefore surprising that in the 
original drug trials by Sheskin ( 1 965a , b) no 
mention i s  made of this complication , and that 
no detai ls  are given of the clinical findings in the 
peripheral nervous system before or after 
treatment . 

Fullerton and O 'Sull ivan ( 1 968 )  have recently 
reported a follow-up study of 22 patients 
suffering from thalidomide neuropathy, 4 to 6 
years after stopping the drug . There was no 
recovery in 50 % of these patients; 25 % had 
improved, and the remainder had recovered.  
Improvement was usually slow, and in some 
patients did not begin for 3 years . They also 
concluded from their study that, contrary to 
earlier opinion, individual idiosyncrasy was 
unlikely to be important since the severity of 
the neurolog ical disturbance appeared to be 
related to the dose and the total amount of 
drug taken . This needs emphasis, as in current 
trials leprosy patients have received high 
dosages of the drugs over long peri ods. 

In the October issue of Leprosy Review there 
is a paper by Sheskin and Sagher ( 1 968 ) on the 
trial of thalidomide derivatives CG 60 1 and 
CG 603 in leprosy reactions . The authors state 
that the pharmacodynamics of CG 60 1 are 
unknown, and that they may resemble those of 
thalidomide . Thus it should not be assumed that 
these drugs are free from side-effects . Surely in 
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drug trials of this sort full details should be 
g iven of the clinical findings in the peripheral 
nervous system , both before and during thalido­
mide therapy . 

It is also clear from the report by Ful lerton 
and O 'Sullivan that the value of such a trial 
would be enhanced by the inclusion of nerve­
conduction studies and biopsy in the assessment 
of peripheral nerve function . 

C .  L .  C RA W FORD 
c /o Bank of New South Wales 
SacIeville Street 
London , W . l  

2 4  January , 1 969 
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In answer to the remarks of Dr. C .  L .  Crawford, 
the following facts should be pointed out. 

When the effectiveness of thalidomide I II 

leprosy reaction was established by Dr. J .  
Sheskin , i t  was well understood that the main 
problem was to consider possible side-effect3 . 
The dI ug was not administered to women of 
child-bearing age or only under strict super­
vision in  hospital . 



In order to find out whether neuropathy w ill 
occur or be aggravated by the drug, regular 
examinations by members of the Department of 
Neurology of the Hadassah-Hebrew University 
Hospital have been carried out during a 4· year 
period of thalidomide therapy . These neuro­
logical examinations also included electrical 
measurements and motor conduction velocity 
studies . None of these examinations and 
observations have revealed any newly occurring 
neuropathies in these patients, or aggravation 
of their leprous neuropathies already present 
before treatment with thalidomide . The neuro­
logical and other examinations will be con­
tinued for several more years.  

Nothing is known about any side-effects of the 
thalidomide derivatives CG 60 1 and CG 603 
so far. 

FELIX SAGHER, M . D .  

Professor o f  Dermatology and Venereology 
Hadassah-Hebrew University Hospital 
Jerusalem 

3 March, 1 969 

Editorial Comment 
The reported activity of thalidomide in con­
trolling severe "reactions " in lepromatous 
leprosy , both erythema nodosum leprosum and 
the acute exacerbation of existing cutaneous 
lesions , again raises in an urgent form the 
question of the advisability of using a drug with 
recognized teratogenic and neurotoxic properties 
in the treatment of these serious complications 
of leprosy . As Jopling ( 1 965 ) and Davey ( 1 965 ) 
pointed out in their comments on SheRkill 's  
( 1 965 ) paper, a drug th at has probably been the 
direct cause of much human distl ess and wide ­
spread stirring of  consciences cannot be re­
introduced into current therapy unless the most 
stringent precautions are observed; the in­
dications , too, must be clear , and the superiority 
of the drug must be evident and substantiaL 
Desperate conditions-like persistent and severe 
lepromatous exacerbation-undoubtedly mill for 
desperate remedies . And the remedies hitherto 
advocated are themselves not without built-in 
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i atrogenic disadvantages : for example , the 
complications of prolonged cort icosteroid therapy 
are universally recognized, and the use of 
Lampren ( Geigy ) ,  perhaps better kn own as 
B 663, may be followed by cosmetically 
objectionable ruddiness and hyperpigmentation . 

Before its serious teratogenic and embryotoxic 
effects were established, it was the neurotoxic 
properties of thalidomide that brought the drug 
under the condemnation of the practising 
clinician, and recent surveys of patients who 
suffered long ago from thalidomide- induced 
peripheral neuropathy disclose the disquieting 
fact that the nerve damage tends to persist in a 
not inconsiderable proportion of them (Fullerton 
and O'Sullivan, 1 968 ) .  

The matter has again been venti lated i n  a 
recent annotation (Lancet , 1 969 ) ,  which gives 
an excellent summary of the major publications 
on the subject . Although predominantly sensory, 
the neuropathy may also affect the pyramidal 
tracts . In addition to painful cramps in the 
calves and burning pains in  the finger-tips, many 
patients had demonstrable sensory loss in the 
li mbs, most marked in the di stal extremities of 
the digits but also observable proximally . While 
motor impairment may rapidly inprove when the 
drug is stopped, severe sensory deficit tends to 
persist , and symptoms may remain unchanged in 
up to half the patients . 

The mode of action of thalidomide itself, or 
of any or several of the 12 known metabolites 
into which it is broken down in the body on 
spontaneous hydt·olysis , is  still far from clear . 
The apparent diversity of its effects on target 
tissues-the embryo at a precise stage of 
development, the axon cylinders lwd myel in 
sheaths of peripheral nerves, the dorsal root 
ganglia and posterior columns, and the central 
nervous system-may eventually be explicable 
on a simple biochemical basis .  

Meanwhile,  it  would not be inappropriate to 
sound a note of caution regarding the use of 
thalidomide in the treatment of "reactions " in  
lepromatous leprosy, lest undue enthusiasm 
should unleash justifiable criti cism that known 
ri sks had been di sregarded. Furthermore, the 
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symptomatic similarity of the toxic neuropathy 
induced by thalidomide may obscure the pro­
gressive damage to the peripheral nerves that is  
characteristic of late lepromatous leprosy . It 
would be unfortunate, to say the least , if a 
severely ill patient were relieved of the 
symptoms of acute exacerbation only to become 
aware later of a persistent and intractable 
peripheral neuropathy that he might otherwise 
have been spared. So far ,  it is true, no evidence 
has been presented that thalidomide has pro­
voked or accelerated damage to peripheral 
nerves in leprosy patients ; on the contrary, its 
use has been followed by some relief of nerve 
pain and some recovery of nerve function . 
Nevertheless,  .rest ina lente . 
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Leprosy in N o,·the,·n 'l'errit01'y Aborigines . Northern 
Territory Medical Service, Darwin, Northern Terri ­
tory, Australia, 1 968 .  39 pages . 

This publication, which is well described as "a short 
guide for nursing sisters in the diagnosis, treatment and 
management of leprosy in aborigines" ,  is remarkable 
for the qual ity and range of the 20 pages of coloured 
reproductions of leprosy lesi ons and of conditions often 
confused with leprosy . The a uthor of the text is 
Dr. J. C .  Hargrave, M . B . E . ,  the Medical Superintendent 
of the East Arm Leprosarium at Darwin, and the 
photographs are the work of S ister E .  R .  Jones . Both 
of theIn , and the printers, are to be congratulated on a 
first-class elementary introduction to leprosy, as 
practica.l as it is accurate . With this sliIn volume in 
their hands, nursing sisters and para-medical workers 
in the Northern Territory of Australia may confidentJ�' 
face the "walk-abouts" presenting a dermatosis that 
might be leprosy, and then treat leprosy if and when 
the diagnosis is made. All enquiries about this book 
shoul d  be addressed to: Dr. J. Hargrave,  M . B . E . ,  
Medical Officer- in -Charge, East Arm Leprosarium, 
P . O .  Box. 1 84 7 ,  Darwin, Northern Territory, Australia . 

Physical therapy in the treatment oj leprosy (Hansen's 
disease) .  World Confederation for Physical Therapy,  
1 968 .  28  pages . 

This 2 8 -page booklet consists of lecture notes suggested 
for use in physical therapy training schools.  Now that , 
thanks to the efforts of the W' orld Leprosy Committee 

of the International Society for Rehabilitation of the 
Disabled, leprosy is included in the training syllabus 
recommended by the World Confederation of Physical 
Therapy, a guide like the present is essential .  Most 
schools of physical therapy are far from the places 
where leprosy is a considerable endemic problem, yet 
more and more physiotherapists are bringing their 
knowledge and skil l  for a longer or shorter time to 
leprosy projects. Without their help, the work of the 
reconstructive surgeon is seriously hampered, if not 
rendered completely impossible.  Hence, the need for a 
booklet setting out succinctly the broad outlines and 
the details of the work of the physical therapist in the 
treatment of the victims of leprosy who present with 
the results of nerve damage . 

Armed with the knowledge contained in this little 
book, supplemented by appropriate demonstrations 
wherever possible, the physical therapist called upon to 
co-operate with the reconstructive surgeon will find 
here the basis for his or her work both in therapy and in 
prevention . The information offered will also serve, 
when suitably modified, for training the aides on whom 
the main burden of treatment will necessarily fal l .  

We welcome this little booklet, and wish i t  a wide 
sphere of usefulness . We understand that French and 
Spanish translations are in preparation. For further 
information, readers are ad vised to write to Miss 
M. J. Neilson, M.B.E . ,  at the office of the World Con­

. federation for Physical Therapy ,  Burdett HOLlse,  
1 5  Buckingham Street, Strand, London, "V.C .2 .  
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A b st racts  

he 

I .  

following abstract i s  reprinted, with permission, 
from Trop . Dis . Bull . ,  1 968,  65, 1 1 :  

Importancia dos focos lepromatosos no 
controle domiciliar da endemia de lepra­
preven.;iio da lepromatose pela cura da lepra 
indeterminada (The importance of lepromatous 
foci in the domestic control of endemic leprosy­
the prevention of leprosy by the cure of in­
determinate leprosy ) ,  by J .  D E .  A .  Pupo . Revta 
Bras. Leprol . ,  1 966, 34 , 1 / 4, 1 9 . English summary. 

Basing his argument on experience in Sao Paulo the 
author recommends a prophylactic system for the 
control of leprosy by the early detection of cases and 
cure of the patients to prevent the further dissemination 
of infection. This involves (a) periodic inspection of the 
h omes of known cases, and of their contacts, by mobile 
units; (b) intensive treatment of patients with infections 
of the indeterminate type; it is considered that these 
form 7 0 · 8 0 %  of early detectable cases ( lepromatous 
1 0 - 1 7 %  arid tuberculoid 7 - 1 7 % ) ,  and it  is important to 
prevent these indeterminate infections developing 
further into the lepromatous form; ( c )  more intensive 
and more easily available sui phone treatment for 
patients in the early stage, so as to prevent the develop­
ment of highly infective open lesions; (d)  abandonment 
of compulsory isolation ( which is expensive and which 
leads to concealment ) ;  but existing sanatoria should be 
maintained on an open door policy to assist advanced 
cases; (e) preventories (which presumably are homes for 
children of patients with leprosy) should be converted 
into general homes for poor children of all types, so as to 
avoid the stigma of leprosy; (f) the leprosy control 

· service should be integrated into the general public 
health service, so as to obtain wider facilities and skills 
and to avoid stigma and popular prej udices . 

F. Hawking. 

Th OllOWing 5 abstracts are reprinted, with per­lll ission, from 'l'rop . Dis . Bull . ,  1 968, 65 , 1 2 : 

2 .  The modern view of  leprosy , by S .  G.  BROWNE . 
R. Inst . Publ .  Hlth Hyg. J . ,  1 96 7 ,  30,  4 /6 , 1 3 2 . 

The author gives a c lear and c oncise account of the 
leprosy situation in England with particular reference 
to the responsibilities of the Medical Officer of Health . 
Of nearly 400 patients on the Central Register of the 
Ministry of Health, about half are quiescent and in the 
remainder the disease is active although not necessarily 
contagious. The MOH (Medical Officer of Health) 
receives notifications of al l  cases of leprosy diagnosed 
within his area, maintains a confidential record, send" 
the list of names to the Ministry of Health annually and, 
with the assistance of a social health worker, confiTms 
that the patients in his district are receiving treatment .  
He m ust inform h i s  opposite number whenever a patient 

on his local Register moves into another area . The 
MOH can help the c l inician to obtain the advice of one 
of the consultants on the Panel of Leprosy Opinion, if 
this be required, and will arrange for close contacts to 
have BCG vaccination and pet"iodical medical exam i -
nain . 

W. H. Jopling . 

3 .  ABO blood groups and leprosy , by F .  VOGEL. 
J. Med. Genet . ,  1 968 ,  5 ,  56.  

Many surveys of blood groups in leprosy have been 
published, and individually each of them has been too 
small to provide the data for a convincing conclusion. 
The present report is a statistical analysis of the data 
c ompiled from 20 previous investigations, carried out 
with the aid of a c omputer. 

The conclusion drawn establishes fairly well that 
there is a slightly higher incidence of groups A and B 
among patients with lepromatoLls leprosy . and a 
corresponding increase of group 0 in those with non­
lepromatous (mainly tuberculoid) leprosy. There is little 
difference between leprosy patients as a whole and 
healthy control subjects, though the possibility of a 
somewhat higher incidence of group A in leprosy is not 
excluded . 

D. S. Ridley . 
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4 .  A review o f  postmortem findings i n  37 cases 
of leprosy, by K. V .  DESIKAN and C .  K. JOB.  
Int . J.  Lepr. , 1 968 ,  36,  3 2 .  

Reports of autopsies i n  leprosy are relatively scarce, 
and the present paper is the first to have emanated 
from India . From 1 94 1  to 1 964 autopsies were per­
formed at Veil ore on 41 leprosy cases, and of these the 
tissues were in a reasonable state of preservation in 3 7 ;  
30  were c lassified a s  lepromatous. The disease was of 
l ong duration in nearly all cases, being of more than 
10 years in 20.  

Visceral lesions were not found in any of the non­
lepromatous cases, but they were found in all  the 
lepromatous cases that were regarded as active and in 
some that were inactive. The distribution of the 
microscopic infiltrations of foamy macrophages and of 
acid-fast bacilli is described; they did not differ sig­
nificantly from the findings given in previous reports. 
Of the associated diseases that were found the com­
monest was chronic inflammation of the kidneys of 
one sort or another, which was present in 24 of the 30 
lepromatous cases; and the most important was 
tuberculosis, present in 1 0  cases. Tuberculosis was the 
commonest cause of death, but 5 patients died of 
tetanus and i n  8 there was no other explanation than 
leprosy itself. Surprisingly, amyloidosis was found in 
only 4 cases and atheroma also was rare. 

D. S. Ridley. 

T
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5 . hnmunolo�ical basis for depression of cellular 

immunity and the delayed aller�ic response 

in patients with lepromatous leprosy , by 
J .  L. TUHl� and M. F .  R .  VVATERS . Lancet, l 068 .  
Aug.  24,  436 .  

Resistance d uring infections with mycobacteria is due 

to cellular immunity mediated by lymphocytes rather 

than to serum antibodies. Biopsies of supratrochlear or 

axillary lymph nodes of 9 patients with lepromatous 

leprosy showed that the lymphocytes in the paracortical 

area of the nodes were almost completely replaced by 

pale-staining phagocyt. ic reticulohistiocytes ( the stain 

was methyl -green pyronin ) .  Germinal centres were 

normal and their marginal zone of lymphocytes was not 

decreased . This pattern was similar to that of lymph 

nodes of guinea pigs treated with antilymphocyte serum, 

which depresses cell -mediated in'lmlmity. In one 

pat ient wh ose immunity was on the increase after 

7 months of therapy, as indicated by a shift in his 

classification towards borderline, there was evidence of 

the beginning of a repopulation of the paracortical area 

with small lymphocytes . In tuberc uloid leprosy the 

paracortical areas were well populated with small 

lymphocytes and immunoblasts . 

It is suggested that in adu! ts the paracortical areas 
take over the control of cell ·mediated immunity from 
the thymus. 

D.  S. Ridley .  

6 .  The therapeutic effect of 4,4 '  - diacetyldia ­
minodiphenylsulfone (DADDS ) in leprosy, 
by C .  C .  SHEPARD , J .  G.  TOLENTINO and D.  H .  
McRAE . Am. J .  Trop .  Med. Hyg . ,  1 968 ,  1 7 , 1 92 

4,4' -diacetyldiaminodiphenylsulphone ( DADDS ) is a 
repository sulphone which slowly releases dapsone 
( DD R )  or the monoacetylated derivative, and this 
trial , carried o ut in the Philippines, was designed to 
decide if the rate of release of active drug from accept­
able doses in man was gree"t enough to be therapeutically 
active in lepromatous leprosy. DADDS was given 
intramuscu larly in a dosage of 225  mgm every 77 days 
to 1 0  patients who were matched with 1 0  other patients 
with lepromatous leprosy given oral dapsone in a 
d osage of about 1 00 mgm dai ly .  

During the period of the trial (48  weeks ) nasal 
washings were performed every 4 weeks, and cl inical 
assessment and skin smears every 8 weeks; a skin 
biopsy was carried out at the beginning and at the end 
of the trial . Regular observations were made on blood 
levels and urinary output of sulphone. The two chief 
criteria of response to treatment were the decrease in 
numbers of Mycobacterium lep"ae in the nasal washings, 
and the decrease in the ratio of solid staining .l.llyco.  
lep" ae in skin smears . By both these measurements 
DADDS was as active as DDS.  

Nine of the 10  patients receiving DDS and 8 of 
the 1 0  recelvIllg DADDS, experienced erythema 
nodosum leprosum in some degree . Two patients 
receiving DADDS died during the trial ; one developed 
mil iary tuberc ulosis, and the other suffered severe 
lepra reaction through the trial and died in the last 
week. The auth ors do not say what methods ( i f  any ) 

were adopted to control lepra reection s, but in the case 
of the reacting patient who d ied they stete that 
"several cortisone preparations were adm inistered , but  
the dosage did not  exceed 3 mg per day " .  

W .  H .  Jopling . 

The following 1 0  abstracts are reprinted , with per­
mlSSLOn , from Int. J.  Lepr. , 1 968 ,  36, 3: 

7 .  Primary diffuse lepromatous leprosy with 
erythema necrotisans (Lucio phenomenon ) ,  
b y  S .  L .  MOSCHELLA . Arch. De,·mat . ,  1 968 , 97 , 59:\ . 

Case report of 46 year old white man, born in Cuba, 
who l ived there 29 years before migrating to the 
United States . Medical examinati on disclosed leprom­
atous leprosy . Microscopic study disclosed intense 
vasculitis of vessels of all types, with numerO l lS bacteria 

E. R .  L ong . 

With the characteristics of Myco. lept·ae . 

8 .  Syndromes paraple�iques en rn.ilieu lepreux .  
A propos d e  1 2  c a s  observes e n  Nouvelle -
Caledonie (Paraplegic syndromes in a leprolls 
environment in the light of 1 2  cases observed in 
New Caledonia ) ,  by G .  DESMOULINS and 
G .  ZELDINE . Bull. Soc . Pa.th . exot . ,  1 968 , 60, 482 .  

From New Caledonia, the authors report 1 2  obser­
vations of paraplegic syndromes, spasmodic at the 
very first, in a leprous popUlation belonging to the 
Melanesian race.  A certain relationship seems to exist 
between these pathologic observati ons and the neuro­
logic syndrome "kuru" described in the highlands of 
eastern New Guinea. The hypothesis of a genetic factor 
in the appearance of these accidents is put forward , 
because the genetic patrimony of Melanesians seems 
to be similar to that of New Guinea Papuans. 

9. Indomethacin dans les etats reactionnels 
lepreux ( Indomethacin in leprosy reactional 
states ) ,  by H. TRIERS , J. ROUSSET, J. CO UDEHT , 
M. R .  BATTESTI and M. Lu HVNR THAN.  Lyon 
M ed . ,  1 96 7 ,  1 2 ,  899 .  

In severe reactional states in leprosy reqUlrmg 
corticoids in high dosage for prolonged periods, 
indomethacin is of great interest in that it leads to 
weaning from the corticoid or reduction to very small 
doses. The dose of indomethacin seems to be of the 
order of 1 50- 200 mgm. In early or moderately severe 
reactional states indomethacin permits red uction of 
c orticoid dosage, with sufficient rapidity without 
interruption of specific  treatment. Treatment by 
indomethacin should, nevertheless , be carried out long 
enough to avoid evolutive relapses . In inflammatory 
neuri tic state.> in the course of reactional episodes, the 
action of indomethacin seems limited and only 
relatively effective. In the case of patients not receiving 
antileprosy treatment, modification of the reaction of 
the human organism toward the leprosy bacillus seems 
to thwart the effect of the treatmcnt. Ultimately the 
effectiveness of the treatment by sulfones reappears 
after the suppression by ind omethac in . 
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1 0 . Preliminary test using DMSO as !) vehicle convert the progressive lepromatous type of leprosy to 
for drugs in leprosy, by R. O. YEATS . Ann. the more benign tuberculoid tupe. Transfer factor 
N .  Y. Acad. Sci . ,  1 96 7 ,  1 4 1 , 668 .  might prove of benefit in chronic granulomatous disease 

in which antimicrobial therapy alone i s  inadequate. 
Dimethyl sulfoxide as a skin wash in 70 % strength was 

Long . used as a vehicle to test the effect of dapsone patients ) ,  E. R.  (8 
isoniazid ( 7  patients ) ,  and para-amino-salicylic acid 
(8 patients) in dosage of 10 mgm /ml applied in solution 1 2 . Inhibition of haemaggregation by lepromin 

with cotton applicators to the skin of leprosy patients and other mycobacterial substances ,  by 

with tuberculoid markings . All patients were on C .  S. GOODWIN, D .  A. TYRRELL , B. HEAD and R .  

dapsone orally.  Improvement noted in the amelioration J .  W .  REES.  Nature (London ) ,  1 96 7 ,  2 1 6 ,  1 0 1 9 . 

or disappearance of tuberculoid markings, in all Human erythocytes suspended in glucose at pH 5.� . S  
3 groups, was rapid and marked, but about equal. No may aggregate and precipitate a s  a deposit i n  a tube o r  
control with DMSO alone was tested, but it was other container. This hemaggregation can b e  inhibited 
believed that improvement in each group was due to the 

by a variety of substances, including viruses, acids and 
DMSO rather than the drug in solution. tubercul in in either its old or purified form . The 

E. R. Long . inhibition caused by tuberculin is correlated with skin 
sensitizing activity, and in turn is inhibited by specific 

1 1 .  Editorial.  Transfer factor and leprosy. New antibody. The authors studied a corresponding 
England J.  Med. 1 968 ,  278,  333 .  phenomenon in the case of NI. leprae and lepromin . The 

following materials were tested as inhibitors: ( 1 )  integral 
There is increasing interest in granulomatous disease lepromin from patients with lepromatous leprosy, 
characterized by suppression or abolition of delayed prepared by Wade's modification of the Hayashi. 
hypersensitivity. Boeck's sarcoid and Hodgkin's  Mitsuda method, ( 2 )  washed M. lepraemurium and 
disease are n otable examples . If normal persons are M. tuberculosis, ( 3 )  cytoplasmic fractions of M. leprae, 
inj ected with transfer factor, i . e .  a dialyzable moiety M. lepraemurium and M. tuberculosis, prepared by cell 
prepared from extracts of blood leucocytes from rupture procedures, (4) washed cell walls of these 
sensitive donors, the systemic delayed sensitivity 3 strains of mycobacteria, and ( 5 )  normal skin . Fresh 
displayed by the donor, i . e .  tuberculin type sensitivity, human Group A erythrocytes were used . Borax­
develops in the recipient . This induced hyper­ succinic acid buffers with serum albumin in phosphate 
sensitivity persists as long as 2 years.  Patients with buffer, were used as suspending media. The re3ul�s 
sarcoidosis or Hodgkin's disease, however, when indicated that at the optimum pH of .5 . 6  the cyto­
inj ected with transfer factor, prove incapable of develop­ plasmic fraction of M. leprae had a high inhibitory 
ing tuberculin type delayed hypersensitivity.  This titer ( 1 /3 , 200 ) .  The cytoplasmic fraction of M. tube,' ­
lack of response s uggests the existence of a central culosis was much more inhibitory to hemaggregation 
immunologic deficit due to a still not understood than cell wall preparations; the d ifference in the case of 
aberration of immuno.competent cells that may either M. lepraemurium was not so great . Lepromin, in 
cause or result from the disease itself. Thus patients several dilutions tested , inhibited hem aggregation; the 
with depressed delayed hypersensitivity are expressing highest titer was found in  preparations with the most 
an impairment of the cell populations normally alkaline buffer. Because hemaggregation was inhibited 
engaged in the synthesis, replication or transport of by both crude skin extracts and highly purified bacilli  
transfer factor. B ullock's study (see abstract IJL 36 and their products, it seems probable that the activity 
( 1 968 )  246)  furnished evidence of the extent of im­ of lepromin preparati ons is d ne to a component of the 
poverished delayed hypersensitivity in leprosy in l eprosy bacil lus .  
terms of a loss of established immunologic memories E. R .  Long . 
and a diminished capacity for active sensitization, and 
raises the query if the aberrant processing of transfer 

1 3 . Lepromatous leprosy in reaction.  A study of 
factor in the granulomatous diseases named above has 

the liver and skin lesions ,  by B .  KRAMARSKY, 
relevance to the immunologic predicament of patients 

H. A .  EDMONDSON, R. L .  PETERS and T .  B .  
with lepromatous leprosy. In the latter disease intra­

REYNOLDS .  
cellular infection, resulting in reticuloendothelial 

A,·ch. Path . ,  1 968 ,  8 5 ,  5 1 6 . 

blockade, may lead to failure of tran3fer factor pro­ The inc l usion of leprosy in the differential d iagnosis of 
duction, with general impairment of the mechanism for hepatic  granulomas seen on biopsy is often neglected in 
delayed hypersensitivity . The loss of delayed hyper­ the United States . In the parts of the world where 
sensitivity to lepromin may result from such infection. leprosy is endemic, the possibil ity is morc l ikely to be 
The lepromatous type of disease goes virtually un­ considered, although the frequency of hepatic involve­
checked by the host whose macrophages are laden with ment in the early stages of l eprosy is not known. I t  
M. leprae, in contrast with the conditions holding seems reasonable t o  assume that the K upffer cells 
for the tuberculoid type.  In other diseases , including swollen by phagocytic vacuoles represent the foamy 
tuberculosis, acquisition of specific hypersensitivity is lepra cells (Virchow's cells) of l ight microscopy . The 
associated with good prognosis and ultimate recovery . recognition of lepra cells with vesicular cytoplasm, 
It is possible that preparations of transfer factor from tendency to form cyncytial clumps, lack of necrosis, and 
lepromin·sensitive human donors would also function their frequent location near the central veins all taken 
as a rapidly acting therapeutic immunizing agent, and together sho u l d  alert the pathologist to the poss ib i l ity 
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of leprosy . Acute episodes that occur in the course of foJ . otpads of mice with the bacilli showing characteristics 
lepromatous leprosy may bring the patient to the which indicated a great degree of vitality. [Abstract by 
hospital .  Fever, malaise, and skin nodules accompanied R .  Innes, T,·op . Dis . Bull . ,  1 968,  65,  268 . ]  
by hepatomegaly were the chief findings in our 2 
patients. Peripheral nerve manifestations when present 1 5 . The antimycobacterial activity of Rifampin , 
are helpful in cl inical diagnosis, but they may be by G. L .  HOBBY and T. F. LENERT. Am. Rev. 
absent, as in one of o ur cases. Biopsies of the skin and Resp. Dis . ,  1 968,  97, 7 1 3 . 
liver were obtained from one patient with Lucio's type 
of leprosy and from one with erythema nodosum A series of experiments were performed to compare the 

leprosum. Vasculitis, a dense inflammatory exudate. in vitro and in vivo activity of Rifampin ( 3 - ) 4 .methyl­

and necrosis of the skin characterized the Lucio type of piperazinyliminomethyl )  rifampin SV)  with that of 

leprosy; in erythema nodosum leprosum the vasf;ulitis isoniazid against mycobacteria . The data obtained 

was not so severe and necrosis did not occur . Large suggest that on a weight basis Rifampin is approxi­

numbers of organisms in the endothelial cells of the mately one-half as active as isoniazid against isoniazid­

vessels in the skin could have given rise to bacteremia susceptible stains, both in vitro and in vivo , but is 

and development of the disease in the liver. The liver in active at least in vitro against isoniazid-resistant strains 

the patient with Lucio's phenomenon contained of M. tubercu/o8'is. 

t uberculoid lesions, whereas necrosis of sinusoidal walls 
and many Virchow's cells were noted in the other 1 6 . Leprosy and genetics .  A review of past 
patient. Leprosy bacilli  in Kupffer cells were easily research with remarks concerning future 
demonstrated with electron microscopy. The presence investigations ,  by B. BEIGUELMAN. Bull . WHO, 
of the bacteria within membrane-bound phagocytic 1 96 7 , 37, 46 1 .  
vacuoles and the fusion of lysosomes with the vacuole� 

It has long been believed that an hereditary factor is were seen . 
concerned in s usceptibility to leprosy . Pedigree analysis 
supports the general concept. In recent years geneticists 
have approached the problem by studying the asso­1 4 .  Histobacteriol6gia de la almohadilla plantar 

del raton inoculado con ciation between leprosy and certain genetic markers, M. leprae ( Histologic 
such as ABO and Rh blood groups, glucose-6 -phosphate and bacteriologic study of the footpads of  mice 

inoculated with M. leprae ) ,  by M. BERGEL.  Publ . dehydrogenase deficiency, haptoglobins, transferins. 

Gent. Estud. Leprol .  (Parana ) ,  l ­1 9 6, 5 .  A ustralian antigen, and taste sensitivity for pheny66,  
thiourea. No firm relation, however, has as  yet been 

The author made a histologic and bacteriologic study established between susceptibility to leprosy and these 

of the footpads of mice which had been inoculated with markers . The relatively low fertility of leprosy patients 

0.03 to 0.05 cc of recent leproma suspension taken as compared with that of healthy people has been 

from patients with untreated lepromat o us or borderline considered as of possible genetic association, but the 

leprosy. The animals were divided into 2 groups, one frequent pathologic -anatomic genital involvement in 

of which had normal food and the other a pro-oxidant the male, which is more frequent than that in the 

diet; it was found that the experimental leprosy female, may account for the total low fertility of leprosy 

developed much better in the footpads of the animals patients . The author considers a phenomenon brought 

that had been fed on the pro -oxidant diet . Two types of to attention recently, viz. the lysing capacity of macro­

granuloma were fotmd. In one type the granuloma was phages for M .  lepme, as of more moment (see Beiguel ­
large and found in a deep part of the skin with damage man, B . ,  and Q uagl iato,  R .  Nature and fami l ial 

to vascular and nerve elements and even musculal' character of the lepromin reactions. The Journal, 

tissue. The bacilli in these granulomata were either 1 965,  33 ,  800-807 ) .  He bel ieves that investigation of 

"globi" or isolated and were large and acid-fast, which healthy persons, by the technic of differentiation of 

indicated a state of great vitality. In the other type, the blood monocytes into macrophages, should be under­

granuloma was found in the dermis and was small and taken to determine if a dimorphism in lysing capacity 

contained only isolated bacil l i .  This confirms the truly does exist, and if heterogeneity in lysing capacity 

findings of Palmer et al.  concerning the presence of for M. leprae can be related to sex and age. 

bacillary groups in striated muscular tissue in the E. R. Long. 
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