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by nerve involvement or nerve destruction is often s ligh t . I n  dea l ­

ing with these cond itions affect ing the h ands , the feet,  and some ­

t imes the face , physiotherapy , surgery and orthopaedics have a 
place , which however has not yet been fully defined . A more 
thorough study of these matters is urgently needed . 

Physiotherapy may ameliorate some of the symptoms caused 
by peripheral neuritis ,  and may be a valuable aid in the post­

operat ive care of pat ients undergoing surgica l treat ment . 
Reconstructive sUI;gery is most beneficial in pa t ients whose 

disease is clinica l ly quiescent or arrested . Tendon t ransplantations , 

arthrodeses,  and other surgical procedures may improve the 
function of  con tracted hands . Amputations may be needed,  
particularly in  the feeL Successfu l surgery of  this nat u re may 
contribute much to the rehabi l itation of patien ts in whom the 
d isease has become arrested . 

THERAPY R E S EARCH 
The favourable results of the present methods of chemotherapy 

of leprosy should not be allowed to obsc ure the great need for new 
chemotherapeutic agents acting with greater speed and efficacy , 

or to handicap research directed towards the establishment of more 
effective trea tment . 

There is urgent need for large sca le , careful ly p lanned and 
accurately conduded therapeutic trials of certain agents  already 
available , and of new agents as they become available .  Such 
trails should include studies of  possible therapeutic agents given 
singly and in combination . In view of the rather wide differences 
of results of chemotherapy in people of different races , therapeutic 
trials should be made in different centres and in different countries . 

The response of a suitable group of cases of leprosy to the 
well-established suI phone drugs may be used as the control in 

experiments designed to assess the value of newer drugs . 

ADDENDUM 
DR. SCHUJ MAN holds that some authors who have studied com paratively 

the effects of both chaulmoogra and the s u lphones maintain that chau l­
moogra oil , if g iven in sufficient doses ( I S to 25 c . c .  weekly ) is sufficiently 
active in all  forms of leprosy to j ustify its retention in the therapeutic 
armamentarium .  

I M M UNOLOGY 

For the first time this subj ect is  included among the themes 
of an international congress of leprology. The decision to do this 
results from the importance now ascribed to the leprom in reaction , 
after many years of experience , and also from the results obtained 
in certain countries with B . C . G .  wh ich may open up new horizons 

in  the prophylaxis of this  disease . 
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TH E LEPROMIN R EACTION 

The usc o f  the leprom in reaction as an index o f  the degree o f 

resistance to ;\1 ycobacterilll17 ieprae is constantly increasing . It offers 

a useful  element in respect to prognosis and classification of cases 
of  l eprosy , and consequently its use in pract ice is recommended . 

A ntigens.-For the preparation of the antigen the Committee 

recommends the method which fulfills most closely the following 
req uirem e nts : ( a )  susceptibility of standardization ; ( b )  maximal 

u til izat ion of  the bacillary element of the material used ; and (c )  
t h e  greatest si mplic ity o f  preparation . 

The method of Dharmendra gives an antigen which can be 

standard ized with minimal loss of bacilli . On the other hand , the 
late reaction is  weaker than with other leprom ins , perhaps because 
the chloroform and ether employed in  its preparation modify the 
c o mposit ion of  the baci l l i . 

The method of Fernandez and Olmos Castro gives a stand­
ardized antigen with bacilli very little changed in  their composition , 
but it has the disadvantage that a great many bacilli  are wasted in 
its preparation . 

The M itsuda- Hayashi method,  in spite of the fact that it gives 
a cruder ant igen which cannot be standardized , is most widely 
used because of the simplicity of its preparation and its practical 
efficacy . 

With these considerations in mind , the Committee recommends 
as preferable : (a) for routine work , the Mitsuda-Hayashi antigen 
as modified by Wade ; ( b) for investigations , the more purified and 
standardizable antigens , the method of preparation of which should 
always be specified . 

Because of the increasing scarc ity of material for the prepara­
tion of lepro m in , the Committee recommends increased studies of 
new methods and refined techn iques of  preparation ( see appendix ) , 
and also the use of higher dilutions of the antigen . The use of 
visceral lepromin as suggested by Campos should also be investi­
gated further. 

Finally, the Committee suggests that it would be desirable to 
ask central laboratories , with facilities for the purpose , to undertake 
the preparation of the antigen for distribution to those who may 
need it . An ant igen o f  the M itsuda type will be the more uniform , 
the more numerous the lesions from which it is made . 

R EADING OF THE L E PROMI N  REACTION 
The intradermal injection of lepromin provokes , in those who 

react positively, a double response : (a) an early reaction in 24 to 
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48 hours-th e reaction of F�rmlndez ; ( b) a delayed reaction read 
at about the fourth week-the reaction of Mitsuda . 

The Early ReactioIJ .-This consists of an erythemato us i n fi l trated 
lesion,  sometimes evident twelve ho urs after the injection , the aspect 
and evolution of which resembl es the reactions of the tuberculin 
type . It reaches its maximu m  after 24 to 48 hours , and begins to 
diminish after 72 hours .  In  strongly positive cases it persists for 
a longer time in the form of a dark halo surrounding the late nodul e .  

I n  the reading of the reaction the only element of  importance 
is the infiltration .  Reactions which present only erythema should 
be considered doubtfu l or negative ,  and also reacti ons which appear 
very early and regress or disappear before 4'8 h o urs . A sharp 
margin of  ameboid con figuration is peculiar to very strong posit ive 
reactions .  

I t  i s  recommended that the results should b e  read after 48 
hours, conforming to the follow ing criteria : 

Negative (-) : Absence of rea.ctio n ,  or erythema w i t h o u t i n fi l tration,  
or erythema with infiltration less than 5 m m .  in  diameter. 

Doubtfu l ( ± ) : An erythematolls-infiltrated reaction with inf i ltration 
m ore than 5 m m . and less than 10 mm. in  diameter . 

Weak positive ( + ) : An erythema tOlls- infi ltrated reaction with infil­
tration more than 1 0  m m .  and less than 1 5  m m . in diameter . 

Moderate positive ( +  + ) :  An erythematous-inftltrated reaction with 
infiltration more than 15 mm. and Jess than 20 m m .  in diam eter.  

Strong positive ( +  + + ) :  An erythematolls  i n fi l trated reaction with 
infiltration more than 20 m m .  in diam eter . 

The De/ayed React;on.-This consists of a nodular infiltration 
which begins after the first week after the injection,  reaches its 
maximum about the fourth week, and later regresses ,  frequently 
leaving atrophy or a scar . Intensely strong reactions may result 
in ulceration . Sometimes the evolution is accelerated and reaches 
its peak before the third week, while at other times it is delayed , 
reaching its peak after the fourth week . In negative or doubtful 
cases it may be well to make later readings up to 60 days . 

The criterion of reading should be based not only on the size 
of  the infiltration ,  but also on its appearance and evolution . 

Negative ( = ) :  Absence of al l  local reaction between the first  and 
fourth weeks . 

Doubtful ( ± ) : Slight infiltration , diffi c u l t  to detect and .l ess than 3 
mm. at the point of inoculation . 

\Veak posit ive ( + ) : Frank infiltration between 3 and 5 mm .  in 
diameter. 

Moderate positive ( +  + ) : Nodular infiltration larger than .5 m m .  in 
diameter. 

Strong positive ( +  + + ) : "Vhen the i n fi l tration u ndergoes u lceration . 

INTERPRETATION OF THE RESULTS 

A positive lepromin reaction is regarded as an expression o f 
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a certain amount of resistance to Mycobacteriutn leprae, directly pro­
portionate to the degree of positivity . l 

A negative lepromin reaction is interpreted as follows : 

(a) In patients with leprosy , and contacts living with open 
cases , it is generally regarded as a sign of deficient resistance .  

( b )  I n  healthy individuals not contaminated w ith leprosy , it 
is without significance . 

B . C.G.  AND LEPROMIN REACTION 

Studies of conversion of lepromin negative individuals to 

positive by means o f  B . C . G .  have been widely undertaken in recent 
times . There is no doubt that if experience shows that this 
artificially induced change is of  value in immunity, this will have 
a decisive influence on the future orientation of  the prophylaxis of 
leprosy . The Committee is in agreement in accept ing : 

( 1 )  Healthy people with positive lepromin reaction, not 
artificially produced , frequently present a state of biological re­

sistance to MycobacterilJtn leprae . 

(2 )  In leprosy patients , a positive lepromin reaction , not 
art ificially produced, gives , from the biologica l point of view , 
a favourable prognosis . 

( 3 )  Spontaneous or natural conversion of the reaction take� 
place in a large proportion of cases . 

(4)  The administration of B . C . G . to healthy individuals who 
are negative to lepromin , causes a change of the reaction in a 
large proportion of cases . 

( s  The administration of B . C . G .  in the usual doses by mouth 
is free from risk , even in allergic individuals . 

The question of whether or not a positive lepromin reaction 
artificially induced by B . C . G .  indicates immunity is being studied , 
and as yet no conclusive statement can be made regarding the 
matter. 

The Committee recommends that experimentation be intensi­
fied to determine the value which this vaccine  may have, and also 
that wider investigation be made with a view to finding other 

procedures equal ly capable of converting the lepromin reaction .  

I I t  i s  certain that intense reactivity t o  lepromin reflects biologically 
a favourable prognosis . This state of hypersensitivity may,  in certain 
cases , result in clinical changes prej udicial to the patient (atrophies , 
mutilations , reactional occurrences , etc . ) . 
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ApPENDIX 

The fol lowing description of the im proved ( Wade ) t echniq ue of 
preparation of the Mitsuda-Hayashi antigen.  referred to in the text  of this 
report. is taken verbatim from the report of  the W . H .O.  Expert Com­
mittee on Leprosy ( W . H . O .  Technical Report.S Series No. 7 1 .  Septem ber 
r 953 ) . 

( r )  For each batch of leprom in . lesion-tissue from several cases should 
be used . and rel iance should not be placed alone on a tissue  such as the ear 
lobe . The purpose of th is " pooling " of materia l is to com pensate for 
possible antigenic deficiencies of I l laterial from one or 1 1 1 0re cases by 
inclusion of material fro l 1 1  others which may be more favou rable .  

(z )  Each �pecimen used should be i ncised and a bacteriological smear 
examined . to ensure that only those which conta in  abu ndant bac i l l i  wi l l  
be used . Those poor in baci l l i  should be discarded . 

( 3 )  A l l  tissue extraneous to the actual lesion mass shou ld  be trimmed 
off and discarded . This includes subcutaneous fat and loose connective 
tissue . as well as the epiderm is if the lesion is a cutaneous nod u l e  or 
infiltration . and the skin i tself if it is rem oved with a subcu taneous nodule  
and is not involved in the lesion . 

( 4 )  It is probably preferable t o  weigh the tiss u es to be used before 
they are heated . ( A  materia l loss of weight occurs in the heating.  whether 
that be done by boi l ing or by a utoc\av ing.  and whether i t  be done in  sa l ine 
solution or withou t i t . ) 

( 5 )  The trimmed tissue is heated either at boi l ing tem perature or by 
autoclaving.  The latter form of steri l ization is to be used if  the tissue  is 
to be shipped to a distant laboratory for processing. 

(6 )  The heated material is ground fine i n  a mortar with gradual 
addition of sal ine up to 20 ml per gram of tissue .  

( 7 )  The material i s  then filtered . Fi ltration i s  best done through a 
single layer of the finest m esh bolting cloth of silk.  or preferably  of nylon . 
the latter having no capi l lary attraction for water . (This process a voids 
the loss of a great deal of tissue suspension which occurs when h ighly 
absorbent m ultiple layer cotton gau ze filters are used . ) The nylon Iabric 
is applied.  provision being made for a pouch . to a wire ring made to fit 
the funnel to be used .  The suspension is worked through by gentle scrap­
ing with a spatUla . The ny lon fi lter. properly cleaned . can be sterilized 
and used repeatedly . 

( 8 )  The residue left on the filter may be returned to the mortar. 
reground for some minutes.  suspended in fresh saline . and put  back into 
the same filter.  ( In th is way 20 ml of saline per gram of tissue ca n be used 
In the first instance and 10 m l  per gram in the second instance . thus 
obtaining 50 % m ore of the final preparation than when the tissue p ulp is 
not reground. ) 

( 9 )  0'5 % of phenol is added to the filtered suspension which is then 
distributed in the desired containers . which are sealed a nd reheated to 
ensure sterility . although asepsis is practiced throughout .  

EPIDEM IOLOGY A N D  CONTROL 

The Fifth International Congress of Leprosy, held in Havana 
in 1948, dealt in detail with the subjects of epidemiology and control 
of leprosy in the light of knowledge existing at that time . The 
present report gives emphasis to certain new facts which have been 
brought to light in the past five years , namely : 

1 . The influence that the medicaments have with respect 
to control .  

2 . The promising results which have recently been obtained 
with the lepromin reaction induced by B . C . G .  




