
LEPROSY 

REVIEW 
The Quarterly Publication of 

THE BRITISH LEPROSY RELIEF ASSOCIATION 

VOL. XXXI. No. 3 

Principal Contents 

E ditorial 

Initiation of a Trial of BCG Vaccine 
for Leprosy 

The Managent of Plantar Ulcers 

Lepromin Sensitivity 

Bacteriology of Rat Leprosy and 
Human Leprosy 

Effect of Chemotherapy on 
Superficial Tissues and 

the Reticulo-endothelial System 

Leprosy in Antigua 

Fading of M. lepra e in Staining 
during Etisul Therapy 

Abstracts 

Reports 

Reviews 

JULY 1960 

8 PORTMAN STREET, LONDON, W.l 

Price: Three Shillings and Sixpence, plus postage 

Annual Subscription: Fifteen Shillings, including postage 



LEPROSY REV 

VOL. XXXI,  No. 3 

CONTENTS 

PAGE 

EDITORIAL: Trial of BCG Vaccine as a Protection agai nst Leprosy 1 42 

Plantar U lcer in Leprosy 1 42 

Deutsches Aussatzigen- H i l fswerk or German Leprosy Rel ief 
Associat ion 1 42 

Lepromi n  Sensitivity 1 42 

Bacteriology of Rat Leprosy and of H uman Leprosy . . 1 43 

Fad ing of M. leprae i n  Stained Sect ions from Pat ients 
Treated with Etisul  . . 1 43 

Leprosy in Antigua 1 44 

The I n i t iat ion of a Tria l  of BCG Vaccine for Leprosy . JAMES A .  
M cFADZEAN a n d  R .  BHAGWAN SINGH. . 1 45 

Stud ies on Plantar U lcer i n  Leprosy : VI. The M anagement of Plantar 
Ulcers. E .  W.  PRICE 1 59 

Lepromin  Sensi t iv i ty .  J. A .  KINNEAR BROWN and M .  M .  STONE. . 1 72 

Bacteriology and Electronmicroscopy of : J. Rat Leprosy, n. H uman 
Leprosy . H .  C.  DE SOUZA- ARAUJO 1 78 

The Comparat ive Action of Chemotherapy on M. /eprae in Superficial  
Tissues and in the Reticu lo-endothel ia l  System. D .  S .  RIDLEY.  . 189 

The M ortality from Leprosy in the Negro Popu lation of Antigua,  West 
rndies, from 18 57  to 19 56. K. H .  UTTLEY 19 3 

Pre l iminary Report on the Rapid Fading of M. leprae i n  Sections from 
Patients Treated with Diethyl Dith iolisophthalate. R. RHODES-JONES 200 

Abstracts 20 I 

Reports 2 1 7  

Reviews . . 222 

Edited by DR. J .  Ross INNES, M edical Secretary of the British Leprosy 
Rel ief Association, 8 Portman Street, London, W.I, to whom all communications 
should be sent .  The Association does not accept any responsibility for views 
expressed by writers. 

Contri butors of original  articles will receive 25 loose reprints free, but more 
formal bound reprints must be ordered at time of submitting the article, and the 
cost reimbursed later. 



1 42 LEPROSY REVIEW 

EDITORIAL 

I. A Trial of BeG Vaccine as a Protection against Leprosy 
Drs. J .  A .  M cFadzea n and R. Bhag-.yan Singh have made a very 

i nterest i ng  trial on an i s land off M alaya in which the popu lat ion at 
1 957  was 7 , 369. Their paper appears in th i s  issue on page 1 45 .  There 
were i n terest ing findi ngs in t he preli m inary leprosy survey, in wh ich 
3 ,720 persons in t he age group 0-25 years were exam ined, in whom 
the i ncidence of leprosy was found to  be 19  per  t housand . Of persons 
wi thout  any c l in ical s igns of leprosy 3 ,649 were given the tubercu l in  
test and 3 ,222 were fou nd eligi ble for vacc inat ion wi th BeG,  and 
random groups of 1 ,648 were vacci nated and 1 , 574 left as controls .  
These groups are to  be observed over the next ten years, and a level 
of protect ion by the vaccine should be demonstrated to  the val ue of 
50 % or more. In the t ubercu l in  test i ng t he convers ion rate was found 
lower than expected and emphasises that m uch care must  be taken 
i n  hand l i ng the vacci ne, especial ly i n  the  t ropics, and that counts  for 
viabi l i ty  shou ld be made after the BeG has reached the consu mer .  
This BeG t ria l  i s  very promis ing and we expect t hat a usefu l  answer 
will eventually be su ppl ied on the efficiency of BeG as a prophylact ic 
aga inst leprosy. 

2. Plantar Ulcer in Leprosy 

M r. E. W. Price, F.R.C.S.E., has been provid ing a series of articles 
on this subject and the final one appears in this issue,  page 157 (t he 
others appeared i n  Leprosy Review, 30, 2, p .  98 ; 3, p. 1 80 ;  4, p. 242 ; 
and 31, 2, p. 97). Mr. Price has been th ink ing out  the causat ion and 
practical points  of care and t reatment . I n  this l ast paper he gets down 
to  detai l s  about  the management of plantar u lcerat ion and of infec
t ion  d ur ing the  course of it and of sk in loss and of the healed u lcera
t ion .  Successfu l t reatment depends a lot upon the plaster cast and 
su i table footwear and useful details are given about these. 

3 .  Deut sches Aussiitzigen-Hi/fswerk or German Leprosy Relief 
As sociation 

We welcome the foundat ion of th i s  associat ion and i t s  consider
able activities which have grown up in  s uch a short t ime .  A note wi l l  
be found about i t  i n  the Reports, page 2 1 9 . 

4. Lepromin Sensitivity 
Dr. J. A. Kin near Brown has been working for some time on the 

mult i  puncture depot lepromin test  and we draw attent ion to  h is  
paper i n  this  issue,  page 1 72 .  In addit ion to the more bas ic i nvestiga
t ion  of Drs. M cFadzean and Bhagwan Singh we welcome the 
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pract ical steps taken by Dr.  K i n near Brown to  show t hat t he mult i 
puncture met hod is an adeq uate method of applyi ng bot h BeG and 
the lepromin  an t igen .  

5 .  Bacteriology of Rat Leprosy and of Human Leprosy 

Our d is t ingu i shed colleague, Dr.  H .  C. de Souza-Araujo of 
Braz i l ,  has g iven an account  of his work in th i s  field which wil l  be 
found in th i s  issue on page 1 78 .  

6. Fading of M .  leprae in Sections 0/ Patients Treated with Etisul 

M r. R .  Rhodes-J ones has brought up t h is i n terest ing matter 
( h i s  paper i s  on page 200) .  Dr. D.  S .  R ID LEY has k i nd ly  commented 
on t he matter as follows : " M r. Rhodes-J ones has made an i nterest i ng  
observat ion and  T believe the  same phenomenon has been observed 
by Dr. T. F .  Davey, though r have no reference to any report on the 
subject .  My own experience of sect ions from Et isul t reated pat ients 
i s  lim i ted to  a few cases . None of these sect ions has shown any 
fad i ng, e i ther i n  the i ncubator  or duri ng subsequent  storage for s ix 
months .  This  m ight be due to  some unnot iced detail  of technique i n  
wh ich the two laboratories d iffer .  Anot her possible explanat ion ,  
however, i s  that  all  our  Et isul pat ients had received previous chemo
therapy ; baci l li were a l ready granular  and t hey were not apparent ly  
affected by Et isul" . 

DR.  T. F. DAVEY , C.B.E. comments as follows: 

"The fading  of baci l li in stai ned biopsy specimens has been a 
constan t  problem i n  recent years at Uzuakoli , but  appears t o have 
lacked any d is t i nct pattern .  I am afraid we attr ibuted i t  to some 
obscure loca l factor  of cl imate or work ing  condi t ions  wi thout under
tak ing any such analysis as M r. Rhodes-Jones describes . H is find
i ngs are of great i n terest and deserve further st udy. I t  i s  t rue that 
d ur ing recen t  years a majori ty of our biopsy specimens were derived 
from patients  rece iv ing Et isul ,  but our  problem was certa in ly not 
confined to  them, and was evident before work on Etisul began. 
A l t hough the poss ibi l i ty cannot be den ied t hat some specific factor 
may have operated i n  our Et isul specimens,  any effect i t  may have 
produced was masked by the  wider problem of fading encountered 
in specimens regardless of chemotherapy. We have not  found the 
problem of fading  to  be of such pract ical importance where routine 
smears are concerned. A lthough consecut i ve biopsies provide a 
very useful check on  progress, and are a necessary accompaniment  
to  cl i n ical t rials ,  th i s  experience i s  one of t he reasons why great 
i mportance in assess ing progress has been placed on the findings 
of mult iple smears, frequent ly repeated ." 
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Dr. R idley h imself has an i nteres t ing art icle in th i s  issue ( page (89 )  
on t he effect of chemotherapy i n  superficial t i ssues and i n  the ret iculo
endothel ial system .  The n u mber of baci l li in the ret iculo-endot helial 
system seems to decl i ne rapidly after 1 2  months'  t reatment  and to 
disappear long before those in the s k i n  or other superficial t issues 
and the ret iculo-endothel ial system seems the main s i te of destruct ion 
of bacil l i .  

7 .  Leprosy in Antigua 

Dr. K. H .  U ttley has g iven i n  h is  paper ( page 1 93 of th i s  issue) a 
valuable account  of the problem t here. I t  is i nteres t ing that he fi nds, 
contrary to  many voices raised recently against" t he idea, that leprosy 
i s  much more prevalent in a hot, humid cl imate than in a cold, dry 
one. Ant iguan leprosy at presen t  seems to be at the rate of 1 .4 per 
thousand. 
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National Institute for Medical Research, London; and The Research 
Unit, Sungei Buloh Settlement, Sungei Buloh, Malaya 

and R.  BHAGWAN SINGH 

The Institute for Medical Research, Kuala Lumpur, Malaya 

This  paper descri bes the i n i t ial layi ng down of a t rial  of BeG 

vaccine as a prophylactic for leprosy. Si nce t he i nt roduct ion of 
BCG for tuberculosis ,  leprologists have d i scussed its possible value 
for leprosy. M uch i nd i rect work has been undertaken on th i s  
q uest ion ,  but the d i rect approach has largely been i gnored . I t  i s  
clear t hat the  answer can  on ly be  supplied i n  the  following manner: 

I. By hav ing a stat ic ,  relat ively isolated populat ion with a h igh 
i ncidence of leprosy. 

2 .  The populat ion  should be exami ned cli n ically for leprosy and 
then tuberculin tested . 

. 

3 .  The negat ive tubercul i n  reactors should be · randomised into  
two  groups and  one  given BeG whi le the  other i s  left a s  a 
control. 

4. There should be a constant i ntake of new born ch i ld ren one 
half of whom should receive BCG and the other half again 
left as a control .  

5 .  The populati on  should then be examined at i n tervals and t he 
i ncidence of leprosy recorded i n  each group. 

6. The durat ion of the t ria l  would depend on the s ize of t he 
populat ion and the i ncidence of leprosy but a period of 5-10 
years would be necessary. 

The i n it ia t ion of such a t ria l  i s  described i n .  th is paper. 

Location 
The populati o n  chosen for the t rial was that  of an is land cal led 

Pulau Ketam wruch l ies i n  the  Klang Straits off the  west coast of the 
Federation  of Malaya (see map) .  The i sland i s  a t idal mangrove 
swamp measuring  some 4 m i les by 2 m i les ( 3 . 2  by 6.4 km. ) .  The 
populat ion of 7 ,369 ( 1 957 census) i s  ent i rely Chinese consisting  
principally of Teochew, Hokkien and  H ylam .  The  on ly occupat ion  
i s  fish ing .  As the i s land i s  ent i rely t ida l  mangrove all the  houses are 
on s t i lt s  wi th  the major i ty concentrated i n to  3 towns.  The houses are 
crowded together and each house is overcrowded. Sanitary arrange
ments are simply holes i n  t he floor w i th  the hope that the t ide will be 
high enough i n  the course of a few days to undertake the flusrung.  
No long standing  records of the  communi ty  could be obtained but it 
i s  believed that i t  has existed for at l east 100 years. The population  

Lep. Rev.  31, 3;  Jly. 1960 
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is stat ic .  On the whole, the  communi ty is wel l off as the fish ing is 
good and fish fetch h igh prices i n  M alaya. The diet  of t he popula
t ion  is exce l lent  w i th  a h igh i ntake of protei n .  

There were a number o f  exist i ng  con tacts w i t h  t h e  island t h rough 
patien ts  w i th  leprosy who had come from the is land to Sungei  Bu loh 
Sett lement for t reatment .  The large number of pat ients  from the 
is land suggested that i t  m ight  be suitable as a place for a BCG tr ia l . 
A meet ing was arranged wi th the Commit tee which was respons ib le 
for the ' i nternal affa i rs' of the i s land .  I t  was expla ined that  after 
cli n ical exami nat ion a vaccine would be given to  a certa i n  number of 
the populat ion which would hel p t o  protect agai nst  tuberculosis  and 
that i t  might be of value in prevent i ng  leprosy. I t was s t ressed t hat 
persons found sufferi ng from leprosy would no t  be compulsori ly 
isolated ( as laid down by the  exist ing an t iquated law i n  M alaya). 
They would be offered the choice of out -pat ient  t reat ment on t he 
island or of going to  t he Set t lement for i n -pat ient t reat men t .  

Close contact w i t h  t he  populat ion began w i t h  the  post i ng of  an  
ass istant male n urse and  h i s  fami ly to  t he  i s land .  Both the nurse and 
h i s  wife had been cured of leprosy and had origi na l ly come from the 
is land. A small  d ispensary was establ i shed where the n urse could 
t reat minor  a i lments and ga i n  the confidence of the people. It must 
be remembered t hat western medic ine i s  s t i l l  someth i ng  new to  many 
Ch inese and t hat the i r  tradi t ional remedies are s t i ll bel ieved by many 
to be t he more effect ive .  As  i t  is  t he practice i n  Ma laya to keep 
people who have had leprosy on  sulphone main tenance t reatment  
for l i fe, the male nurse a lso carries g out the follow-up treat ment of 
pat ients who have been d i schar ed to  the island from the Sett lement .  

Methods of 
All 

Survey 

houses on the i s land had prev iously been numbered from 
1 upwards for purposes of taxat ion .  These numbers are clearly 
shown on a plate above the door of each house . There was also 
ava i lable a map of the- i s land (Scale I chai n/ I i nch, i .e . ,  approx . 
20 metres/2 .S  cm. )  showi ng each house by number. Thi  s map had 
been produced by tbe Survey Department · of M alaya 1 0  years 
previously .  The male nurse first of all checked aU t he house n umbers, 
erased from the map houses wh ich had fal le n  down and added houses 
which had been bui l t  i n  t he preceding  1 0  years. 

Al l  ch i ldren from 0- 1 2  years had b ir th cert ificates and those over 
1 2  years had ident i ty  cards with a photograph.  These were of great 
assista

It 
nce dur ing the survey. 
was decided to  start in t he town of Pulau Ketam where the 

densi ty  of populat ion  was greatest and to restr ict the t ria l  to  t he age 
group of 0-25 years. Propaganda posters were placed at st rateg ic 
points  in the town and the male nurse v is i ted houses systematical ly 
i n  a gi ven area and recorded the names, ages and sex of all those i n  
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each house who were i n  t he age group to be invest igated . N ot ice 
was given to groups of 250 persons-the max imum number of 
persons who could be dea l t  wi th  i n  one day-to  present  themsel ves 
at a centra l  place at a g iven t i me. Exami nat ions were cond ucted in  
such varied places as  a c inema and Ch i nese temple .  

The team wh ich undertook the project was as fol l ows : 
(a) Two medical officers. 
(b) A n u rs ing sister .  
(c) A secretary. 
(d) The ass istant male nu rse. 
(e) A tech n ician .  
(I) An orderly. 
As no su i table acco mmodat ion was available on the island for 

t he team,  a launch was obtai ned on which t hey could l ive. Owi ng to 
ot her work on hand, the work of t he survey cou ld not be undertaken 
fuU-t ime but  in blocks of four  days a l located as fol lows : 

Day I. Examine  and t ubercu l in  test 250 people. 
Day 2 .  Examine and tubercu l i n  test a further 250 people.  
Day 3 .  Read the t ubercu l in from Day 1 and adm inister BCG to 

the relevant group .  
Day 4. Read the  tubercu l i n  from Day 2 and ad min ister BCG to 

the relevant group .  
This  meant t hat the great major i ty of t ubercu l i n  react ions were 

read at 48 hours .  The allocation of d ut ies on Days I and 2 was as 
fol l ows: 

(a) The orderly ushered the populat ion i n ,  one fami ly  at a t ime. 
(b) The assistant male n u rse checked the detai ls of the fami ly 

against  h i s  records and acted as the i n terpreter for the 
secretary. 

(c) The secretary recorded names ( Ch i nese usua l ly  have more 
than one set of names),. sex,  date of birth,  address and father's 
name. She i nsisted on see ing every birth cert ificate or ident i ty 
card . 

(d) One. medical officer wi th t h e  n ursi ng sister exami ned as much 
of the  sk in surface of each person as was permi tted . Some 
d ifficu l ty  was encountered among t he older females. He  also 
ex .amjned for nerve en largement ,  m uscle wast i ng  and con
t ractu res of fingers . Records were made of any lesions found .  
I f  t he person had leprosy, or was  suspected of having i t ,  the  
pat ient  was  examined i n  detai l l a ter  by h imself. Leprosy i s  
m uch  feared by the  Ch inese and carries a s t igma which can 
never be overcome by an i nd iv idual  and t herefore al l  poss ib le 
cases of leprosy had to  be deal t  w i th  confident ial ly .  

(e) The second medical officer t ubercu l i n  tested each pat ient  011 

the flexor surface of t he forearm.  
(I) The techn ic ian supervised the  syri nges, etc. 
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On days 3 and 4 each i nd iv idual  was again carefu l ly  checked 
with h i s  birth cert ificate or ident i ty card . One medical officer then 
read the t ubercu l i n  react ions and the other vacci nated those who 
had to be given BCG .  

The Tuberculin Test 

(a) Tuberculin employed: The tubercu l i n  employed throughout 
was that prepared at the State Seru m  I ns t i tu te i n  Copenhagen .  This  
was sent to  M alaya i n  concent rated form and d i l uted at the I nst i t ute 
for Medical Research in Kuala Lumpur .  The bulk of t ubercu l i n  
employed was R T  22 i n  doses of 5 T U s  i n  0.1 mt. Subseq uent ly 
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RT 22 minus reaction to 1 T.V. RT 23.)  
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TABLE 2 

The Tuberculin Reactions of the Population of 0-25 Years 

Tuberculin Reactions in mms. 
Age Croup Number 

in Years in Croup 0-4 5 6 7 8 9 5-9 1 0- 1 4  
-

0-5 1 442 1 378 (95 . 5  %) 23 8 3 3 3 40 (2.8  %) 1 3  (0.9 %) 

6-1 0 1 064 755 (7 1  %) 93 56 3 1  25 1 6  22 1 (20.7%) 59 (5 .6%) 

1 1 - 1 5  642 297 (46.3 %) 80 57 35 1 9  2 1  2 1 2  (33 %) 88 (1 3 . 7%) 

1 6-20 332 84 (25 . 3%) 37  40 25 1 8  20 1 40 (42.2 %) 7 1  (2 1 .4%) 

2 1 -25 1 69 32 (1 8 .9%) 1 7  1 2  1 4  1 0  1 0  6 3  (37 .3  %) 44 (26 .0%) 

1 5- 1 9  

3 (0.2 %) 

1 5  ( 1 .4 %) 

1 5  (2 . 3  %) 

1 4  (4 .2 %) 

1 7  (1 0. 1 %) 

20 and over 

8 (0.6%) 

1 4  ( 1 . 3 %) 

30 (4. 7%) 

23 (6 .9%) 

1 3  (7 . 7 %) 
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however, the supply of th is  was d iscont in ued and RT 23 was em
ployed i n  equ ivalent s t rength which was I TV i n  0. 1 m \ .  (C i rcular 
from Statens Serum rnst i tu t ,  Denmark,  J u ne, 1 958). To ensure that 
these two tubercu l ins  were identical in the doses employed , a group 
of 226 persons on the  i s land were tested s imultaneously with t he 
two t ubercul i n s  on opposite arms.  H istogram No .  I gives the 
percentage frequenc

I 
y distribut ion of the  d ifferences between the 

two tuberculins .  unit  of RT 23 gave a h igher read ing than 5 un its  
of RT 22. (Mean d ifference 0.68 1 ;  

I ). 
standard error  of t he mean 

d ifference 0. 1 63;  t = 4. 1 8 ·; P < 0.00 This d ifference is of interest 
as t he true equ ivalent of 5 u n its of RT 22 is  0.7 un i t  of RT 23 .  
H owever, from the  practical point  of view the two  t uberculi ns in  
t he doses employed are  very s imi lar .  

(b) 
I 
The i nject ions were given on the flexor su rface of the forearm 

with a m \ .  all glass t ubercu l i n  syringe and a No. 26 g. x 7 . 5  m m .  
plat i n u m  

(c) 
need le.  

The reaction was read at 48 hours i n  the majori ty of cases 
but  a n umber were read at 72 hours .  The reading was done wi th 
calipers which were read against  a mm. scale  on a ruler .  The maxi
m u m  d iameter of indurat ion was read . 

Eligibility for BeG Vaccination 

The standard of e l ig ib i li ty for vaccinat ion was t hat laid down by 
the World H ealth Organisat ion ( W H OjTBCj l nt . j38 . 1 957), which is 
that those persons with a react ion  of 9 mms .  or less to 5 TV or RT 22 
t ubercul in should be given BCG.  

Randomisation procedure for giving BeG 
The 
I .  

following procedure was fol lowed: 
Those el ig ib le for BCG vaccinat ion born i n  an odd year up  to, 
and i ncl uding 1 957,  were given BCG whi le  those born i n  an 
even year were not  vaccinated . 

2. Those elig ible for BCG vaccinat ion  born i n  1 958 and sub
sequent ly i n  an  odd month were given BCG whi le  those born 
i n  an even month were not  vaccinated . 

BeG Vaccine 

The vaccine employed was t he freeze-dried vaccine manufactured 
by M essrs . G laxo Ltd . ,  and the majority were vaccinated with batch 
n umbers 1 48 and 1 46.  It was admin i stered by the same type of syringes 
and need les used for t uberculi n  but the two groups of syri nges and 
needles were kept separate. The vaccine was give n  i ntradermally 
about the i nsert ion  of the del toid muscle .  When t he vaccine was 
received from t he distr ibutors it was kept in a refr igerator ; when 
required for use it was transported in a large thermos jar with ice. 



1 52 LEPROSY R EVIEW 

When a group of pat ients was assembled for vaccinat ion an ampoule  
was removed from the t hermos jar ,  reconst i t uted , and used im medi
ately. 

Record Keeping 

Adequate detai led and accurate records were absol ute ly essent ia l  
to  the  tr ial . The secretary employed was a Li brarian wi th  considerable 
knowledge of detai led record keep ing and cross i ndexing.  Records 
were i n i t ia l ly entered i nto ledgers and subseq uent ly the i nformat ion 
was t ransferred to  punch cards .  Adeq uate space for fol low up  records 
was left i n  the ledgers and on the punch cards .  

Results 

I. The Leprosy Survey 

I n  the 0-25 years group  a total  of 3 , 720 persons were exami ned 
cl i n ical ly for leprosy. A total of 7 1  cases of leprosy was recorded as 
fol lows : 

(a) N umber of new cases fou nd i n  t he popu lat ion 1 6  
(b) N u mber of pat ients on the  i s land d i scharged from 

Su ngei Bu loh Sett lement 25 
(c) Nu mber of pat ients from t he is land at present i n  

t he Set t lement 30 
This  gives an i ncidence of leprosy of 1 9  per t housand . 
The age d is t r ibut ion of t he persons w i th  leprosy is given I n  

Table I .  
TABLE  I 

The age d is tr ibut ion of leprosy i n  the 0-25 years age group 

Age in years 
0-5 
6- 1 0  

1 1 - 1 5  
1 6-20 
2 1 -25 

Number in group 
1 442 
1 072 
665 
358 
1 83 

Leprosy patients 
Number Percentage 

o 0 
8 0 .7  

23 3 . 5  
26 7 . 3  
1 4  7 . 7  

O f  t h e  7 1  cases o f  leprosy, 49 (69 % )  were lepromatous or atypical 
and 22 (3 1 %) were t ubercu loid . 57 (80 %) of the pat ients  were male 
and 1 4  ( 20 %) were female .  The i ncidence in  males was 57/ 1 793, 
i .e . ,  32 per thousand and in females 1 4/ 1 927, i .e . ,  7 per t housand.  

2 .  Tuberculin Reactions 

The n u mber of persons wi thout  c l in ical s igns of leprosy who 
were given t uberc u li n  was 3 ,649 . Deta i l s  of t he t u bercu l in  react ions  
are  given i n  Table  2 .  Four h undred and twenty-seven persons were 
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Histogram No. 2 showing 
the size of H.C.G .  lesions 
2 - 1 5 weeks arter vaccina
t ion with H.C .G.  Batch No.  
1 48 (num ber in sample 
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posi t ive (i nd urat ion of 1 0  mms.  and over) . The remain ing  3 ,222 who 
were e l igible for vaccination were randomized as described previous ly 
and J ,648 received BCG leaving 1 , 574 as con t ro ls .  

3 .  Response to BeG Vaccination 

N o  untoward react ions to BCG vaccinat ion were observed or 
reported . I t  was not iced t hat a n u mber of persons applied some 
'Ch inese medici ne' to the  vacc inat ion lesions in  spite of our  requests 
to leave t hem uncovered . 

Random sam ples were taken of school ch i ldren 2- 1 5  weeks after 
vaccination with Batch No. 1 48 and 1 8-27 weeks after vaccination 
wit h  Batch No. 1 46 .  The s izes of the  lesions  prod uced by the  BCG 
were measured and these are shown i n  h i stograms 2 and 3 .  The mean 
diameter of the vaccine lesions prod uced by Batch No .  1 48 was 
9.4 mm .  and by Batch No .  1 46 7 . 2  mm.  f n  Bri tai n the figure obtained 
wi th  freeze dried BCG was 8 .4  m m .  at 5-7 weeks and 7 .9  at JO- 1 7  
weeks .  ( Prel im inary Report to  t he  M edical Research Counci l ,  1 958). 
These ch i ldren were retested a t  the same t ime with t ubercu l i n  and 
the t ubercu l in  convers ions are given in Table 3 .  The convers ion rates 

TABLE 3 
The convers ion rates for BCG Vaccine Batch Nos .  1 48 and 1 46 

BeG Batch 
No. 1 48 

Number  i n  sample 1 1 0 
Number absen t  on retest 0 
Nos.  converted to 1 0  mm.  

or  more 
Mean diameter of these 

react ions 

Original  reaction less  
than 5 mm. 

No .  absen t  on  retest 
No. converted to 

5 mm .  or  more 
Mean d iameter of these 

react ions  

27 (25 %) 

JO.9 mm .  

78 (7 1 %)  
o 

62 (79 %) 

7.2 m m .  
* to  3 T U  

BeG Batch British Freeze 
No. 1 46 Dried trials 

74 
5 

28 (4 1 %) 

1 3 . 7  mm .  

5J (69 %) 
2 

( 1 958) 

1 772 

1 772 
o 

3 1  (63 %) * 1 602 (90 %) 

1 0. 1  mm .  1 0. 7  mm .  

Viable counts X 1 06/ml .  
Ex-works 
Ex-Malaya 

Batch No. 1 48 
3 . 8  

Batch No. 1 46 
9.0 
1 . 1 /2 . 7  0.03 
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to  1 0  mm.  and over were 25 % and 4 1  % respect ively for Batch N os .  
1 48 and 1 46.  Com parable figures were not  avai lable from other 
t r ia l s  as the  standard of e l ig ibi l i ty for vacci nat ion employed was 
t hat on ly recent ly  i n t roduced by t he World Heal t h  Organ isat ion .  
The  convers ion rates to 5 mm .  or over were 79  % and 63 % compared 
to 90 % in the Br i t i sh  Freeze Dried Trials in 1 958 .  An obvious cause 
of t h i s lower convers ion rate could have been a d rop in the  v iable 
counts i n  the vacc ine employed . Therefore samples of the  batches 
employed were sent in refr igerated contai ners by air to London 
where t he viable counts  were performed .  The resu l ts  of t hese are 
given i n  Table 3 al.ong wi th  ex-works counts  for the  same batches. 
There had been a considerable fal l  i n  the viable counts  part icular ly 
i n  Batch No. 1 48 .  f t  i s  considered l i kely that th is was respons ible 
for t he lowered convers ion rates obta i ned . 1t seems most un l i kely 
t hat the fal l  could have occurred after t he vacc ine was rece ived at  
Su ngei Buloh Set t lement as the  mater ia l  was kept refrigerated 
t h ro ughout .  It appears however, that  the damage may wel l  have 
been done in the transport of the vacc ine between the agents i n  
S ingapore and t h e  consu mer when there was a fa i l ure t o  mainta i n 
the vacc ine at the recom mended temperatu re .  

Discussion 

The i n i t ia t ion of the  t r ia l  had i t s  minor  d ifficu l t ies but on the 
whole the is land proved to  be an idea l  place for the  project . The 
ease of ident i ficat ion  of houses and persons was an advantage which 
would be d ifficul t  to  find  elsewhere. 

The inc idence of leprosy found in  the 0-25 years age group,  
namely 1 9  per thousand, was lower t han  expected . The reason for 
th i s  is that  many pat ients i n  Sunge i  Buloh Settlement  who had 
stated that t hey had come from Pu lau  Ketam had in fact come fro m  
r ndonesia a n d  had been smuggled t h rough the  i s land to Malaya for 
t reatment .  The h igh reputat ion of S ungei Buloh Sett lemen t  was 
respons ible for t h i s  des i re for t reatment in Malaya .  

Whi le  an attempt was made to  see everyone up  to  the age of 25 
years, i t  i s  known t hat a n u mber of persons were not seen .  This  
appl ied part icu larly to  the o lder groups.  In the case of males, they 
often spen t long periods at sea,  and the  females were shy of being  
examined .  From census figures avai lable from other parts of  Malaya 
i t  seems that approxi mately 80 % of t he populat ion from 0-25 years 
were seen .  It i s  now known that a n umber of cases of leprosy did 
not come forward . Certai n ly a number of ex-pat ients  from the 
Set t lement d id not present  themselves. 

The pattern of age i ncidence of leprosy on the is land i s  d ifferen t  
from t hat found i n  Africa. As th i s  was  the fi rst leprosy s urvey 
undertaken in Ma laya no other figures are avai lable from t here for 
comparison .  f n  Gambia (Mc Fadzean and McCourt ,  1 955)  20 % of 
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Histogram No.4 showing the tu bercu l in  reactions in the age group 6-J 5 years. 

t he cases of leprosy are found up to the  age of 10 years whi le  i n  the  
presen t  su rvey on ly  I I  % occurred before the  age of 10. 

The i ncidence of the  type of l eprosy a lso d iffers from tha t  fo und 
in Africa. In Ma laya 69 % of the  cases are lepromatous or atypical 
while in Gambia,  for example, 70 % of the cases were t u bercu lo id .  
On t he is land the  i ncidence in  males  was s ign i fican t ly  h i gher than  
t hat found i n  females, wni le  i n  Gambia there was  no d ifference i n  
sex i ncidence.  

To com pare t he i ncidence of t ubercu l i n  sensi t iv i ty  on the  is land 
wi th  t hat found  e lsewhere i t  i s  necessary to  take a rest ricted age 
group such as shown i n  h is togram No . 4. 38 % of the  ch i ldren from 
6- 1 5  years reacted to 5 TUs of RT 22 t u bercu l i n  wi th  5 mm.  or more. 
This i s  a s im j lar react ion rate to  that recorded in other parts of the 
t ropics ( W HO Docu ment EB 24/5,  M ay, 1959-Review of BeG 
Vaccination Programmes-Prel i m i na ry reports by the  Di rector 
General ) .  

. 

The size of the  lesions prod uced by the  two batches of BCG and 
the subsequent react ions to  t ubercu l i n  unfort u nately cannot  be 
com pared d i rect ly  owing to  the d ifferent  t i mes after vacc ination of 
mak ing  the  observat ions .  The t ubercu l i n  convers ion rates wi th  bot h  
batches of vaccine were lower t han those obta ined i n  Br i ta in  (see 
Table 2) .  The explanat ion for t h i s  l ies a lmost certa i n l y  i n  t he  d rop i n  
the  viable counts  i n  the  vacc ines .  I t  is clear t hat ,  part icu lar ly i n  t h e  
t ropics, t he method o f  hand l i ng a n d  despatch ing  the  vacc ine mus t  
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receive greater supervis ion .  As a fu rther check viable cou nts  shou ld be 
made on samples of the batches of vacci ne sent back to  t h i s  country 

. from the  consu mer. The major  problem of t u bercu los is  now lies i n  
underdeveloped t ropical countries and i t  i s  to  b e  expected t hat BCG 
vacci nat ion wi l l  be widely undertaken i n  t ropical areas . U nless 
adequate precaut ions  are taken in superv is ing and check i ng the 
vacci ne, control schemes may well be jeopard ized . 

The Future of the Trial  

The data have been kind ly analysed by Dr. Ian Su ther land and 
i t  is  est imated t hat ,  a l lowing for losses, the number of cases i n  the 
unvacc inated group which can be expected over 10 years i s  30. This 
means t hat no benefit cou ld be c lai med from BeG vaccinat ion 
un less the apparent 

% 
degree of protec t ion was 50 % or more .  As a 

level of less t han 50 protection  is of l i t t l e  val ue or in terest th i s  part 
of t h e  t ria l  i s  certai n ly  wort h cont i n u i ng. 

The expected addi t ion  to  the n umber of cases by extending the  
i n take to  i ncl ude s uccessive generat ions  of new-borns i s  very sma l l  
and  t h i s  part of the  t r ial i s  not worth cont i nu i ng and has  been 
abandoned.  

I t  is  c lear  t hat the  i n t roduct ion of a nat ion-wide BCG vacci nat ion 
project i n  M alaya would,  for eth ical reasons,  a l most certa in ly  resu l t  
in  the abandon ment of the  t rial .  

Summary 

The i n i t ia t ion of a control led tr ia l  of BCG vaccine as a prophyl
act ic for leprosy i s  described. The tr ia l  i s  bei ng  u ndertaken on  an 
is land off the  West Coast of M alaya. 3 ,720 persons  in the age group  
0-25 years were examined .  The  i ncidence of  leprosy found was 
19 per thousand with a s ign ificant ly  h igher i ncidence among males . 
3,649 persons with no cl i n i� 1  s igns of leprosy were t ubercu l in  
tested . Of t hese, 3,222 were e l ig ib le for vacci nat ion wi t h  BCG and by  
randomizat ion 1,648 were vacc inated and 1,574 left a s  cont rols .  
The  expected i ncidence of l eprosy i n  t he unvaccinated group over 
the next 10 years would be sufficient to  demonstrate a level of 
protect ion of the vaccine of 50 % or more. The expected i ncidence 
of leprosy in the new born i n take is too l ow to  give s ignificant 
resu l t s  and this part of the tr ia l  has been abandoned .  His i ntended 
t hat the  presen t  popu lat ion of 0-25 years be examined for leprosy 
at i ntervals for the next 10 years . 

The  convers ion rate after vacci nat ion  was lower than expected 
and th i s  was due a lmost certa in ly  to a fal l  i n  the  viable cou n t  of the  
vacc ine employed . I t  i s  clear that  much care must  be taken in  handl ing 
BCG vaccine especia l ly i n  t he  t ropics and i t  i s  suggested that  i n  
fu t u re t r i�l s  the  viable counts  of  t he  vaccine shou ld be  checked after 
i t  has reached the consumer. 
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STU D 1 E S  ON P LANTAR ULCERATION IN 

LEPROSY 

VI. The Management of Plantar Ulcers 
E. W.  PRICE, F.R.C.S.E. 

formerly Orthopaedic Surgeon, Leprosy Service, Nigeria 

The management of pLantar u lcers i n  leprosy 

E. 

reflects the 
uncertai nty as to the cause of the  cond i t ion ,  and has been largely 
d i scouraging. Trophic u lcerat ion of the foot i s  not pecu l iar  to 
leprosy but occurs in other neu ropath ies, i ncl ud ing  tabes dorsalis ,  
syri ngomyel ia  and d iabetes mel l i t us .  I t  i s  therefore the express ion of 
a les ion common to these widely d iverse d i seases . The present 
s tud ies s upport the content ion  that  the responsib le factor i s  a fai lure 
of the mechanisms which protect normal  plantar t i ssues from the 
damage which would otherwise resu l t  from the pressures and 
frictions  of walking.  

The methods of t reatment  which have been advocated cover a 
wide field, ranging from local i nject ions  of ant i - leprosy drugs 
(Cochrane, 1 940, Dharmendra et 01. 1 955 ,  Ekambaram, 1 960) to 
methods a imed at control of mechan ical factors, e.g. , novocaine 
block

01. 
ade (Vischevsky,  1 938)  or  local excis ion of t i ssue (Newman 

et 1 955) .  The on ly consistent observat ion is that the use of a plaster 
cast permi t s  heal ing i f  it is cont inued long enough . The earliest 
reference to  th i s  appears to be that of Khan (1939) and represents 
t he applicat ion of principles enunciated by Trueta in  the treatmen t  
o f  war wounds dur ing the Spanish c iv i l  war. The success o f  t he  
method has  been confirmed by  several observers (Mi l roy Paul ,  1 947, 
Fisher, 1 955 ,  B ose, J 956) and by the presen t  wri ter .  Heali ng  
proceeds under a plaster cast wi thout  local t reat ment ,  without relief 
of pressure, wi thout antibiot ic t herapy; and i t  can only be concluded 
that the essent ia l  factor is mechanica l .  The rel uctance of many to 
employ th i s  method stems undoubted ly  fro m  a natural  fear of 
apply ing p laster to  an anaesthetic foot,  and to the frequency with 
which the ulcerat ion recurs after removal of the p laster. 

The important q uest ions are why does a plaster cast permit 
heal ing  and why does the ulcer recur after removal of t he cast? 
The answer appears to be that the act ive factor promot ing healin g  
i s  control  o f  t h e  movements o f  extens ion,  u nder pressu re,  o f  the 
various flexu res of the sole ; and control  of the rotat ions under pres
sure, round the poin t  of contact at the heel and push-off at t he t ips 
of the toes dur ing each step of walk ing .  The ulcer recurs becau se 
t hese movements are renewed when walk i ng  i s  resu med . 

The solut ion of the problem of plantar u lceration  can be summed 
up as follows : the control of plantar damage dur ing  walk ing, the 

Lep. Rev. 31, 3;  Jly. 1960 
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avoidance of u lcera t ion ,  and the  con t rol of i n fect ion  and of loss of 
sk i n  if u lcerat ion  does occur. 

I t  is st ressed t hat u lcerat ion need not  occur, and i s  a seri ous 
compl icat ion  of the plantar les ion . The management of the  cond i t ion  
i s  therefore discussed under the head ings:

I .  The pre-u lcerat ive stage . 
2. The stage of fran k  u lcerat i on .  
3 .  The  stage of healed u lceration  ( t h reatened recurrence) .  

1 .  The Management of  the Pre-Ulcerative Stage 

I f  ulcerat ion  is avoided, the d i sabi l i t ies of the  neuropat h ic foot  
are largely obviated .  To avoid u lcera t ion ,  there is  no  subst i t u te for 
regular inspecti on  of the feet by a tra i ned observer. I t  should be a 
max im of leprosy t reatment  that regular hand and foot i nspection  is  
a necessi ty for rehabi l i tation .  This  i s  especia l ly  the  case when the  
pat ient  h i mself cannot  be rel ied upon to  observe and report early 
signs and symptoms of foot damage.  If t reatment i s  to be carried 
out adeq uately, a method of record ing  rapid and accurate observa
t ions  i s  essent ia l .  The fol lowing is  fou nd to serve wel l : 

(a) Record the extent of anaest hesia to  l ight  touch ( Fig .  I ). The 
degree of sensat ion  to  l ight  touch i s  tested by l ight s trok ing  with a 
feather and recorded on charts of the plan tar, media l ,  and lateral 
aspects of the foot .  The feather  is d rawn cen t ral ly from the t i ps of 
the toes along the sole and towards the k nee. It i s  unnecessary to 
denote the upper l i mi t  of anaesthesia reaching  above the  ank le .  
The observer wi l l  be s urprised to  find how sens i t ive i s  the  normal  sole 
of barefooted people to th is  mi n imal stimu l us .  

(b) Record or  i nd icate on a chart the areas of act ua l  and poss ible 
plantar damage, or use a system of abbrev iat ions ( Fig .  2 ) .  

The presence of an u lcer should not det ract from the i m portance 
of pal pat i ng  the  other classical poin t s  of plantar damage. 

(c) Assess the extent of loss of sk i n .  The diameter of the  u lcer 
in cm. serves to i ndicate the m in imal extent of l oss of s k i n .  Any  
gain i n  sk in  tha t  could be  obtai ned by  t raction  on  the  edge of the  
skin i s  certainly offset by the  loss d ue to  poor v iabi l i ty of the ski n  
and its fixat ion to t h e  underlyi ng t i ssues b y  i n fection .  

(d) Est imate t he degree of i nvolvement  of deep t i ss ues. I nfect ion 
must  first be control l ed, and th i s  may cal l  for pro longed t reatment 
i f  bone i s  i nvolved. An  X-ray is  usefu l  but  underest i mates the  exten t  
of bone i n fecti on .  A useful cl i n ical gu ide  i s  the amount  of d ischarge 
from the u lcer or s in us .  The cessat i on  of d i scharge is a favourable 
sign, but i t  is s tressed that chronic bone i n fection  may be i neradicable. 
Extens ive scarring of the plantar tissues fol lowing infect i on  may 
render the foot i ncapable of rehabi l itat ion for wal k i ng, even when 
the infection  i s  eradicated . 
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Us ing  t he above methods of 'record ing the cl in ical condi t ion ,  the 
initial control o/neuropathic/eet ca n begi n .  The fol lowing i s  a su i table 
proced ure : 

(a ) Examine every pat ient  for anaest hesia of the  sole to l ight  
touch . 

(b) Cases wi thout  anaesthesia are excl uded from further immed i
ate observat ion .  

( c )  Cases wi th  anaesthesia are  t hen exami ned in  deta i l  and the  
resu l t s  recorded . 

The pat ient  s i ts  before the examiner and rests h i s  Ach i l les tendon 
on a support so t hat the whole sole i s  vis ible .  The toes are observed 
for degree of spreadi ng, and the plantar su rface for breaches of sk in  
or areas of cal los i ty .  The  danger areas are t hen systematical ly 
pal pated whi le the pat ient i s  kept u nder scrut iny for s igns of dis
comfort . Local ised swe l l i ng i s  also sought at t hese areas . 

T n  the early days of control ,  i t  may be better to let pass some 
cases t hat appear suspicio us,  so as not to i ncrease the number of 
patients to  be t reated , as th i s  number wi l l  be surpris ingly large ; but  
i t  i s  safer to regard any cases wi th  l ocal swel l i ng, l ocal tenderness to 
palpat ion ,  or l ocal splay ing of the toes as potent ia l  cases of u lcerat ion .  

The pat ients w i l l  t hen  be  d iv ided i nto groups, those wi thout  
anaesthesia, those wi th  anaesthet ic so les  but  wi thout  loca l i s ing signs 
of plantar damage, t hose with anaesthet ic soles but with local i s ing 
s igns ,  and fina l ly,  t hose wi th  plantar ulcerat ion .  Treatment for each 
group is then i nsti t u ted as described below. 

The i n i t ia l  control of a leprosariu m  of 500 pat ients wi l l  take a 
month before t reatment can be begun .  I t  i s  as important to exclude 
t hose who can be safe ly excl uded as to  i ncl ude those who o ught to be 
u nder observat ion .  

After the  i n i t ia l  control and i n i t iat ion of t reatment ,  t he second 
phase begins-that of routine control of the feet  ( and hands) of 
pat ients  w i th  leprosy. The freq uency of inspect ion depends on t he 
anaesthesia,  on the  general condi t ion of the pat ient and on h i s  inte l l i 
gence . 

Those wi thout  plantar anaesthesia are examined at three
month ly  i ntervals to record t he progress of the nerve damage. This 
i s  important even in cases with defin i te u lcerat ion .  I t  i s  not i nfrequent  
to find that  sensati on  to  l ight  touch  retu rns to a sole that presents 
an  ulcer. In t hese cases, the chronic i ty of the u lcer i s  d ue to underM 
ly ing bone i nfect ion,  i nadequate s k i n  cover, or to other compl icat ing  
factors such as c i rcu latory deficiency. 

Those w i th  anaesthet ic soles are examined at least every two 
weeks ; u nco-operat ive patients need week ly  i nspection ,  as do those 
of low i ntel l igence. Freq uent i nspections are also needed at periods 
of special  st ress on the feet, such as t he p lant ing season,  or the dry 
season .  
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When the leprosari um i.s under cont i n uous adeq uate cont rol ,  
the  occurrence of any plantar u lcerat ion wi l l  be considered as a 

penet rat ion  of t he l i nes of defence that shou ld pu t  t he medical 
at tendant on his mett le .  

The t reatment of th reatened p lantar  ulcera t ion i s  on  the fol lowing 
l i nes .  The pat ient  i s  pu t  to bed wi th  the  foot of the bed rai sed, though 
he i s  a l lowed to  move w i th  the help of a cru tch to perform his to i le t .  
The plantar oedema and tenderness wi l l  d i sappear i n  a week or ten 
days and the pat ient  then resumes normal act iv i t ies wi th  r ig id sole 
footwear. A l ternat ively, the pat ient  remains  in bed for t h ree days 
un t i l  the i n i t ia l  oedema has subsided, and a plaster cast i s  t hen appl ied 
to enable h im  to be ambu lant .  The advantage of the  lat ter method 
is t hat he can ret urn home un t i l  h i s  footwear is ready, work which 
may be delayed i n  a busy shoe shop.  

2. The Management of  Plantar Ulceration 

I t  m ust be remembered that the  pri nci ples of plast ic and ort ho
paed ic su rgery apply to t hese u lcers as to others .  M uch of the  d i s
appo in tment  i n  the t reatment of t rophic u lcers stems fro m  fai l ure 
of t reatment t hat would be i nadeq uate i n  the u lcerated foot  of an  
otherwise hea l thy ad u l t .  Long-st and ing i n fect ion i s  d ifficul t  to  
erad icate i n  ideal cases. The  hea l i ng  of a large ulcer by  scarri ng w i l l  
not  support the strai n of wal k i ng i n  t he best feet ; extens ive deep 
scarri ng w i l l  not su pport t he pressures and tens ions of act iv i ty  i n  
any case wi thout  some support . 

The adequate care of p lantar u lcerat ion  i ncl udes the  manage
ment  of i nfect ion,  and measures against  loss of s k i n .  

Management of infection 
I n  genera l ,  i n fection w i l l  be overcome if the t i ssues are protected 

from repeated trauma and if the  c i rculat ion is adeq uate. A nt ib iot ics 
can speed the  hea l ing.  The best encouragement of heal i ng  is the 
appl icat ion of a wal k i ng  plaster after i n fect ion and oedema are 
con t ro lled . I t  i s  not necessary to apply a weight-bear ing cast, bu t  
one reaching  to the t i bia l  condyles wi l l  be  found more comfortable 
than a shorter one, and less l i ke ly to  cause pressu re sores. A su i table 
cast i s  described in Appendi x  I .  

After control of the oedema and i n fect ion  by a few days i n  bed 
(assisted if desired by the adm in is trat ion of an ant ib iot ic), the s imple 
saHne  dressing  which has been used i n  bed i s  replaced by a vasel ine  
gauze cover, and the plaster cast is  appl ied before the patient  leaves 
the bed . W hen it has dried, the pat ient  begins to walk ,  ass i sted at 
fi rst by a stick or  crutch . If necessary, casts can be appl ied to both 
feet s imultaneously and the patient soon learns to walk as on st i l ts .  

He i s  seen dai ly  for the first week and any s i te of pain i s  exposed 
by opening  a window in the cast ; if no s k i n  damage is found,  t he 
plaster is repaired. Attent ion i s  also paid to the odour  at the ends of 
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FIG. I .  Chart for recording foot lesions 

(a), (b) and (c) indicate areas of anaesthesia to l ight touch. The upper level of 
anaesthesia above the ankle is unimportant in plantar lesions. 

(d) represents the extent of plantar damage. The abbreviations are described 
in Figure 2. The V sign is placed between two toes which show splaying. 

1""� ( - 5 

--Pf'H 

M H I - IS" 

Micl- Iat 

H �\

FIG. 2. Sites of plantar damage 

I t  is useful to indicate concisely sites of observed 
damage. The scheme is as follows : 

IT toe tips 
PPH proximal phalangeal head (of 1 st toe) 
M H  metatarsal head 

mid-Iat mid-lateral (tubercle of 5th metatarsal) 
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(ct..) 

(e) 

FIG. 3. Supporting frames for walking plaster casts 

(a) the common U-iron is made of steel band, with welded top and rubber heel.  
(b) a s imple subst i tute is t in .  (0.64 cm.)  i ron rod, used by bui lders. 
(c) alternatively, a wooden sole bearing a rocker can be added to a s imple cast. 
(d) another subst i tute is 3 in .  (7.62 cm.) welded mesh, used by builders. This can 
reach the ground, or be used as a support and i ncorporate the wooden sole. 

In all cases the project ing part beneath the sole must be high enough to enable 
the toes to clear the ground when walking. 
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FIG. 4. The walking plaster cast 

(a) Felt padding. This is used at the upper and lower limits or the east, exeept 
aeross the sole. lt is important to proteet the tendons in front of the ankle, as 
well as the malleoli and heel. 
(b) The adequate east must support the toes and proteet the tips, be suffieiently 
high off the ground to avoid damage to the 'heel' or 'toe' of the east when 
walking, and be supported at the optimal point. 
(c) Oplimal point of support. This is just anterior to the mid-point of a line 
joining the metalarsal pad 10 lhe baek of lhe heel. 

(c) 
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FIG. 5. The Slal/dard Rigid Sole SaI/daI 

(a) The wooden sole. This must be long enough to protect the toes, and rise 
sharply enough from the metatarsal pad to make possible the rolling movement 
needed for walking . .  
(b) The complete sandal. The leather heel piece incorporates a heel stiffener; the 
straps also are of leather and ali are lined with felt. The insole is sponge rubber 
bonded to canvas as used for carpet underlays. The heel and sole are protected 
by rubber; special sizes and shapes are obtainable from c10g manufacturers. 
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the cast, and one soon recogn ises t he hea l thy sme l l  of a hea l i ng  ulcer 
from one d ue to ski n  damage. 

I n  a short t ime it becomes poss ib le to apply a cast wi th confidence 
secur ing the  absence of traumatic poi nts  of pressure. 

The cast i s  t hen  examined weekly after t he first  week, and i s  
removed after s i x  weeks .  I n  many cases, t h e  u lcer i s  a lready healed . 
I f  no t  the  cast i s  reappl ied repeatedly un t i l  hea l ing  occurs .  This may 
take a year i n  d ifficu l t  cases . Wi th  experience the i n i t ia l  heal i n g  can 
be hastened by the j udic ious use of Thiersch ski n-grafts,  but th i s  
must no t  be  considered as  permanent ly  adeq uate cover. When  
heal i ng has  occurred, the  q uest ion  of the sound ness of sk in  cover 
arises. 

Management of Sk in Loss 

This  is a problem of plast ic surgery, and few except spec ia l i sed 
cen t res wi l l  have the necessary ski l l  or fac i l i t i es .  It must be emphasised 
however t hat a healed ulcer w i l l  break down u nder st ress u nless sk in  
cover i s  adeq uate. Ski n  cover i s  adeq uate i f  the  area of ski n  l oss i s  
replaced by ski n  i n  complete or part ia l  t h ickness ; i t  i s  not  adeq uate 
(except in min imal cases) i f  cover consists of scar t issue with an 
epithel ial or  Th iersch-graft su rface. The breaking down of a healed 
ulcer may t herefore represen t  the call for a plast ic proced ure beyond 
the possib i l i t ies of a local leprosari um. The ulcer i s  then ' i ncurable' 
u nder local c ircumstances . B u t  i f  adequate footwear i s  provided 
scars otherwise precarious  may s upport t he s tra ins  of walk ing  
s urpris ingly wel l .  Description of  adequate footwear now follows. 

3. The Management of Healed Ulceration 

The heal i ng  of a plantar u lcer m ust be considered as on ly a stage 
in the  t reatment .  If further measu res are not  taken ,  t here is l i kely to 
be a recu rrence . These measures i nclude provis ion of special foot
wear, for which the essent ials are a r ig id sole and a soft i nsole .  The 
r ig id sole forestalls deep damage between soft t i ssues and the bony 
skeleton of the  plantar reg ion .  The soft i nsole forestal ls damage 
caused by frict ion between the sk in  s urface and the  i mmediate 
poin ts  of contact .  The writer has found  that the above cri ter ia are 
best met i n  Africa by the  use of wooden soles, carry i ng a sponge 
rubber i nsole .  A l l  avai lable alternatives have been t ried, plastics, 
rubber tyres, fel t ,  etc . ,  but fou nd u nsat isfactory for var ious reasons .  

A foot  w i thout  deformity can be fi tted wit h  a standard sandal 
(Append ix  2) but any marked deformity from scarring necessitates 
special ly prepared footwear (Appendix  3) .  Regu lar  foot  i nspection  
i s  as i mportant  for t hose wi th  footwear as for those wi thout ,  i n spec
t ion which i ncludes the footwear as wel l as t he foot .  



1 68 LEPROSY REV IEW 

In  brief, r ig id  so le  footwear is i nd icated for a l l  cases which fa l l  
i n to the fol lowing categories : 

(a) Feet with th reatened plantar u lcerat ion .  
(b) Feet w i t h  healed plantar u lcerat ion .  
I n  the early days of  control ,  most cases w i l l  be  t hose w i th  

recent ly healed u lcer ; but  as  control proceeds the proport ion  
changes, un t i l  fi nal ly footwear i s  on ly found on  pat ients w i th  
t h reatened u lcer, no cases of actual  u lcerat ion  bei ng permi t ted to  
occu r. 

The fai l u re of adequate r igid sole footwear to con t ro l  the 
occurrence, or recurrence, of plantar u lcerat ion is  an  ind icat ion  of 
the  existence of an un t reated compl icat ion .  

For  conven ience of  reference, the  common compl icat ions are 
summarised here, though t reat ment is described elsewhere : an 
unco-operat ive pat ient ; i nadeq uate skin cover for the  u lcer ; per
s is tent bone i n fect ion ; bad ly  fi t t ing sandals ; i nadequate circu lat ion .  
whether hypostatic and connected wi th  lack of exercise, or d ue t o  
lymphat ic or venous b lockade : other debi l i ta t ing cond i t ions ,  s llch 
as diabetes. 

The Results oj Treatment 
A series of cases has been under carefu l st udy at Oj i R iver, and 

the  fol lowing observat ions have a l ready been made. 
Attendance at the ' ulcer shed' fel l  from 75 dai ly to  u nder 1 5  

( not a l l  foot u lcers ) .  The ' u lcer shed' as a part of leprosari u m  
orga nisat ion  should b e  no longer necessary . 

The early u ncomplicated plantar ulcer wi l l  heal i n  abou t  3 weeks 
wi th complete rest in bed, but  takes a week longer i f  t reated in a 
wal k i ng  plaster from the start . 

A simple u lcer of longer du rat ion  w i l l  take s ix  weeks  to heal i n  a 
wal k i ng cast ,  and th i s  had been the usua l  t i me before removal of the 
fi rst cast .  The longest t ime necessary to  ach ieve heal i ng  was 1 5  

months .  There was no  obvious correlat ion  between t he len gth of 
t ime d uring which an u lcer had remained u n healed and t he t ime taken 
to  heal under plaster. 

U lcers which had persisted for three years healed someti mes in 
two months, whereas some recent  u lcers took a longer t ime.  

This means  t hat t he du rat i o n  of t he u lcerat ion  i s  less important 
than the actual compl icat ions  which are present .  

J t  i s  too early yet  to say when,  i f  at a l l ,  i t  w i l l  be safe to  re lax the  
use of rigid so le  footwear. I f  anaesthesia persists ,  i t  can be surmi sed 
that special footwear wil l  be necessary permanently,  and in th is  case 
it will demand the help of a professional  shoemaker to conceal ( in  
traditional footwear) t he particular t herapeutic features. 

I t  can however be confidently expected t hat t he odour, pro
longed hospital isat ion ,  and associated u npleasantnesses of the many 
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cases of chron ic  p lantar u lcerat ion  can be averted , and that we can 
a im at the complete suppress ion  of this compl icat ion i n  leprosy. 

Appendix I .  The Walking Plaster Cast (Figs. 3 ,  4) 
To apply a satisfactory plaster cast for walk i ng, atten t ion  m ust 

be given to  protect ion  of pressu re poi nts  and of the toes, and to  the 
posi t ion  of the support i ng  frame. 

Before apply ing the plaster, the pat ient  should be recumbent 
wi th the foot of the bed rai sed for at least 24 hours in order to  combat 
any oedema presen t .  If fhis i s  not done the cast rapid ly becomes 
loose in the fi rst few days. 

The sk i n  i s  best protected with a s leeve of stocki nette,  but if th i s  
is omitted for reasons of  economy the  ha i r  of the l eg  shou ld  be  shaved 
to avoid the d i scomfort of hairs trapped in the plaster. I t  is often 
wise to  spri n k le a paras i t ic idal powder such as D DT on to  the sk i n  
before applyi ng the cast .  

Pressure poin t s  ( Fig .  4a) are then protected wi th a half- th ick ness 
of grey orthopaed ic  fel t  (i i n .  or 0.64 cm. ) ; th i s  fel t  readi ly pu l l s  
apart i n to  two layers and  i s  m uch cheaper than  the  wh i te  variety .  

The s upport i ng frame may be  of stee l ,  i ron  or wood ( Fig .  3 ) .  
In  e i ther case, the poi n t  of  su pport shou ld  be  j ust anter ior to  the 
midpoin t  of the  l i ne jo in i ng  the metatarsal pad to  the back of the 
heel  ( Ruding, 1 956). The project i ng  part must  be high enough to  
preven t  the ' toe'  of the plaster from scrapi ng the grou nd at  the end of  
the step. 

The toes are protected by ensuring that t he plaster sole projects 
beyond the t i ps, and i s  strong enough to  give adequate protect i on .  
After drying, which mus t  take place i n  bed before t he  pat ient  beg i ns 
to  walk, the pat ien t  is a l l owed up  and to  walk with t he help of a 
crutch or st ick ( if  necessary). A coat of varn ish for the cast i s  a usefu l  
protec t ion aga ins t  water and rai n .  

After a few days o f  use t h e  cast w i l l  become looser than i t  was on  
appl icat ion .  Even i f  i t  i s  obviously weight-bearing, th i s  i s  not of 
s ign ificance so long as it effect ively controls the extens ion movements  
of the so le .  H owever, loose casts  are more l i ke ly to  cause friction 
sores than casts which fit snugly .  

Appendix 2 .  The Standard Rigid Sole Sandal (Fig. 5). 
T n  prov id ing r ig id sole footwear i t  i s  conven ient  to prepare pairs 

of standard s izes of sandals .  This i s  done after a prel im inary s urvey 
of t he commonly  preva i l i ng  s ize of feet in the region .  The sole of the 
sandal  i s  then  prepared i n  wood, and uppers in  leather, and tbe i nsole 
in sponge rubber.  The best materials depend on  local conditions, 
but in Africa the fol l owing were fou nd most suitable after t ria l  of 
rubber tyres, th ick leather, and plastics such as polythene : 

Wood is t he easiest and cheapest materia l  to work for soles. It i s  
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easy to  obta i n  and can be worked by loca l craftsmen us ing the i r  
t radi t iona l  tools .  I t  i s  best to rely on the i r  j udgment as  t o  t he best 
wood to use ; a kapok t ree provides enough wood for a large lepro
sari um for over a year .  The wood is  cut i n to  lengths of a metre or so ; 
the  core of heart wood is removed and the segmen t s  of t ru n k  are 
t hen stacked to dry. I deally, the wood shou ld d ry for a year or  more ,  
bu t  work can begin on  the  fresh wood . The shape of t he so le  i s  
i nd icated in Fig. Sa .  The sizes given i nd icate conven ient  proport ions .  
I t  i s  important  to  note t hat : 

(i) the pat ient ' s foot shou ld s lope s l ight ly  downwards,  from 
heel to  metatarsal heads ; 

(ii) the  sole then r ises sharply to t he toe of the  sandal ; 
(iii) t he poin t  of contact of the  forefoot u nderl ies the metatarsal 

heads of the foot ,  and t he sole then ri ses at an  angle of 20° to 
the  ground .  

These standards are those t hat meet t he mechan ical cond i t ions  
of  the walk i ng  forefoot, and are observed in  al l  rigid sole footwear 
such as clogs, army boots, farm wear. 

The uppers are made from local leather, and must be soft enough 
not to  chafe t he s k i n .  The heel i s  s t iffened by a heel st iffener t hat 
fits  between two layers of leather as i n  a pocket .  The best and  cheapest 
are the ord i nary commercia l  heel st iffeners suppl ied to sandal 
makers.  The heel piece m ust project a defin i te  d istance up  the back of 
the heel ; if  it i s  too short ,  i t  tends to l eave the heel at the end of t he 
step, whi le if it is too long i t  wi l l  cause a frict ion  sore at i t s  u pper end.  
The hee l  of a normal shoe can be observed for th i s  purpose. The 
straps are of soft leather, but  only t he ankle strap needs a buck le .  
All  leather is  l i ned wi th a ha lf  t hickness of t i n .  (0.64 cm.)  grey 
orthopaedic fel t ,  us ing an adhesive. 

The insole i s  best made from one of the types of rubber u nderlay 
manufactured in Europe and A merica f.or carpets .  It consists of 
sponge rubber bonded to  a canvas fabric which is readi ly cut to 
measure and can be fixed to a wooden sole by adhes ive or  by tacks .  
An example i s  Duralay. 

The complete sandal i s  fit ted to the pat ient ,  and may need s l ight  
modification .  The patient i s  observed dai ly for the first few days, 
especially when the anaesthesia extends up t he ankle .  I n  some cases 
it is essent ial  to provide short socks, when the s k i n  is  particularly 
susceptible to  i njury . 

When the pat ient  is d i scharged and l ives or works i n  a town he 
wil l  want the  characterist ics of h i s  footwear to be concealed and th is  
can be done eas i ly  by a sk i l led shoemaker but i t  i s  a professiona l  
job t hat wi l l  be  o utside the scope of t he average leprosari um .  
Appendix 3 .  Rigid Sole Footwear for Deformed Feet 

Deformed feet cannot be satisfactori ly fi tted wi th  standard 
sandals, and i n  most cases it is necessary to make special footwear. 
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I t  w i l l  be noted that i n  cases where i n fect ion  h as a l ready disorgan i sed 
the  forefoot the  desiderata of rigid sole footwear do not apply and 
the only pu rpose of t he sandal is to protect the foot from inj u ry .  
Gross ly  deformed feet may need amputat ion .  

The  procedure for a sandal is as fol l ows : 
A plaster cast is made of the foot .  A wood carver t hen prepares 

a negat i ve of the  sole on the upper su rface of a b lock of wood from 
which the sandal wi l l  fina l ly  be made. 

The negat ive need not be an exact fi t  but  shou ld  fol low t he general 
contour of the foot .  When th i s  i s  done the sandal is completed as for 
a standard model ; bu t  the posi t i on  of the  poi nt of con tact wi th  the  
ground and of the  s traps of the  uppers w i l l  vary from case to  case 
and demands sk i l l  and perseverance. 
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L E P R O M I N  S E N S I T I V I T Y  

J . A. KINNEAR BROWN, B . Sc . ,  M . D . ( MANC . ) , M . R . C . S . ,  D .T . M .  

I .  Introduction 

Specialist Leprologist, Uganda 
and M .  M .  STONE, S .R .N: ,  S .C . M . 

Kumi Ongino Leprosarium, Uganda 

Lepromin  convers ion fol lowing BeG vacci nat ion i s  now a wel l  
accepted fact a l though op in ions  d iffer about t h e  extent to  which t he 
i n i t ia l  lepromin  i nject ion i s  respons ib le for the  change .  Wade ( 1 956) 
has suggested that the  test dose cont r ibu tes by cond i t ion ing  the  
i nd iv idua l  to  react ; i t  wou ld  i ndeed be  st range if  the  i nject ion of  
leprosy baci l l i  had  no  effect whi l st lepromin  sensi t iv i ty  had often  to  
be  ascri bed to  un recogn ised contact w i t h  un recogn ised organ i sms, 
that  were probably less v i ru lent .  

i gnacio,  Palafox and Jose ( 1 955)  prod uced leprom in  posi t i vi ty 
i n  ch i ldren after repeated lepromi n  inject ions ,  work which has since 
been confirmed by Bechel 1 i  ( 1 959). ] n an important control led 
experi ment ,  in wh ich ch i ld ren  were vacc inated with BeG, Oou l 1 ,  
Gu in to  and M abalay ( 1 957) showed t hat 1 1 . 5  % of t he lepromin  
posi t i ves that fol lowed t he vaccinat ion were due  to  'na tura l  causes' 
( i .e . ,  causes u n k nown),  7.2 % to  the i n i t i a l  dose of leprom in  and 
33 .4  % to the act ual  vacci nat ion .  These st udies have helped to  eva l uate 
some of the  important ca uses of group sensit ivi ty .  The proport ions ,  
however, t hat became lepromin posi t i ve as a resu l t  of t he lepromin  
test, or 'na tural causes', should not  obscure t he st i l l  larger proport ion  
t hat owed their conversion to  BeG vaccination ,  nor  the value  of  
the  mechan ism ' leprom in  tes t  pl us BeG vaccinat ion p lus  lepro min 
test '  which produced more c.:on versions t han any of the  components 
a lone .  

2. The Multipuncture Depot Lepromin Test 

I n every i nvestigat ion a test  dose of 0. 1 m l .  of I i n  20 lepromin ,  a 
t issue s uspension of leprosy baci l l i ,  has been i njected in t radermal ly .  
I n the  work now recorded we used the  m ul t ipuncture depot lepromi n 
test we previously described (Kinnear Brown and Stone) .  Th i s  
correlates wel l  w i th  the  classical Mi t suda over wh ich i t  has  advan
tages .  I t  economises ant igen,  produces no discomfort ,  and need be 
appl ied on ly  once to  ascerta in  the effect of BeG vaccinat ion .  I t  i s  
therefore espec ia l ly  usefu l  for detect ing poor reactors among con
tacts of pat ients  or among the general populat ion ,  and i t  can .be used 
in any strength from I in 20 to I in 1 00  where it i s  desi red to k n ow 
who ought to be protected . Where the  mul t i  punc ture i njection  was 
employed as an ind icator, only those ch i ldren who were subsequent ly 
BeG vaccinated showed leprom in  conversion ,  suggest ing that t he 
smal l  test dose had itself no appreciable effect on. lepromin  sens i t iv i ty .  

Lep. Rev. 3J , 3 ;  J l y . 1 960 
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3. The Influence of Tuberculin, Lepromin, and BCG Vaccination on 

Lepromin Sensitivity 

Chi ldren attend ing  I I  pr imary day schools were tested wi th  
leprom in ,  t ubercu l i n ,  or bot h .  Thei r ages ranged from 5 to 1 6, and 
the age d i st r ibu t ion  i n  correspond ing  classes was sim i lar .  The a l loca
t ion  of ch i ldren to t he experimental  series was e i ther by school or by 
class to  obta i n  comparable groups .  

Some ch i ldren recei ved both test i nject ions  at t he same t ime ; 
others at i n tervals .  The lepromin  used was a 1 i n  20 depot preparat ion ,  
except where stated t hat i t  was I i n  1 00. 1 t  was given by  the mu lt i 
punctu re route .  The t u bercu l in  P . P . D .  was obtained from The 
State Seru m  I nst i t ute ,  Copenhagen .  I t  was ad min istered as a 
Mantoux test ( us ing 5 T U ), or by t he Heaf mu l t ipunct u re method.  
The ch i ldren chosen for vacci nat ion were those react ing  wi th  less 
t han 1 0  m m .  i nfi l t rat ion to t he Mantoux test, or wi th less than 
Grade I I  to  t he Heaf, the assumpt ion being  that  smal l  and i nter
med iate responses were not genera l ly  due to  i n fect ion  wi th  the  
t ubercle baci l l us ( W H O, 1 959) .  The expression  t ubercu l i n  negat ive 
i n  th i s  report impl ies on ly  that  t he  response was less than the  
standard defi ned above. The BCG used was the Glaxo freeze d ried 
preparat ion .  

The  fi rst part of th i s  work  and  i ts  resu l ts  can  be  s u mmarised as  
fol lows : 
Group A Percentage of leprom in  posi t i ves i n  472 ch i ldren 

none of whom had had any test except the  s i ngle 
lepromin  test now given : 56 % 

Group B Percen tage of lepromin  pos i t ives i n  255 ch i ldren 
none of whom had had any previous test and who 
now were given t he H eaf t ubercu l i n  and depot 
tests together : 59 % 

Group C Percentage of leprom in  pos i t ives i n  1 24 ch i ldren 
none of whom had had any prev ious test except 
the H eaf t ubercu l i n  test 5 weeks earl i e r : 55 % 

Group D Percentage of lepromin  pos i t i ves i n  1 79 ch i ldren 
who had been Mantoux  tested 6 months ear l ier  
w i th  BCG vaccinat ion of t he t ubercul i n  negat ives : 86 % 

Group E Percentage of leprom in  posi t i ves i n  1 48 ch i ld ren 
who had been H eaf t u bercu l i n  tested 5 weeks 
earlier wi th BCG vaccinat ion of t he t ubercu l i n  
negatives : 87 % 

The t ubercu l i n  tests made at the  t ime of the lepromin  tests, or 
earlier, had no  s ign ifican t  effect on the  lepromin  resul ts .  The 85 1 
ch i ldren i n  Groups A, B and C had a lepromin  posi t i ve rate of 57 %. 

In  t he schools  where the  t ubercu l i n  negatives had been BCG 
vaccinated, t he leprom in  pos i t ive rates were the  same whether  the  
lepromin  tests were made one month or s ix months  after  vacci nat ion .  
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They were h igher by 29 % t hqn i n  comparable groups of ch i ldren ,  i n  
which 'the t ubercu l i n  negat i ves had not been vacci nated .  I t  d i d  not 
appear to matter whether the M a ntoux or H eaf standard was used . 

(The d i fference between Groups A and B is 3 % ;  less than the  
Standard Error  of 3 . 8 : that  between Groups B and C is  4 %, less than 
the Standard Error of 5 .4. Ne i ther of t hese d ifferences i s  sign i ficant .  
The tubercu l i n  could have had no  effect .  The d ifference between 
Groups B and 0 i s  27 �;;" nearly 7 t imes the S tandard Error : t hat 
between Groups A ,  B and C taken together and 0 and E combi ned 
is  29 %, nearly 1 0  t i mes the  Standard Error. These d ifferences are 
therefore sign ifican t .  The BCG vacci nat ion  was responsib le for the  
change . )  

[ n  3 1 6  ch i ldren be longing to  Groups 0 and  E the  t ubercu l i n  test 
was repeated . Of t hese 234 had been t ubercu l i n  negat ive .  After BCG 
vaccinat ion 23 1 became t ubercu l i n  posi t i ve .  The resu l t s  are given 
below : 

Comparison o/ Lepromin and Tuberculin Results 

Group F Group G 
Lepromin result Lepromin result Lepromill resull 

Tuberculill ill natural ill converted ill persistellt 
test used tuberculin tubercli/ill lIegatives 

positives positives 

+ + + 
M antoux 40 1 3  1 05 9 0 
Heaf 23 6 1 07 1 0  0 

Tota l  63 1 9  2 1 2  1 9  0 

82 23 [ 3 

Group F The percen tage of lepromin  pos i t ives among 
the  natura l ly  occurri ng t u bercu l in  posi t i ves 

2 

3 

Total 

1 69 
1 47 

3 1 6  

(63/82) was : 77 % 
Group G The percen tage of lepromin  posit i ves among the  

BCG converted tubercu l i n  posi t i ves ( 2 1 2/23 1 )  
was : 92 % 

( I f  the Mantoux and Heaf groups are separated t here is l i t t le 
d ifference, e .g . ,  percentage of lepromin  pos i t ives i n  the  na tura l  
t ubercul i n  posi t i ves : Mantoux  75 %, Heaf 79 %;  percentage of  
lepromin  posi t i ves i n  the  BCG'd t u bercu l i n  posit i ves : M antoux 92 %,  
H eaf 9 1  %.) 
Group H In 6 1 5  other ch i ldren in comparable age groups 

the  percen tage of lepromin  posi t i ves among the  
natural tubercu l i n  posi t i ves (289/400) was : 72 % 

Group J I f  grou ps F and H are taken together the percen-
tage of lepromin posi t ives among the natural  
t ubercu l i n  pos i t ives (352/482) was : 73 % 
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I n  none of th i s  work was t here any i nterference by a prev ious 
lepromin  test . The lepromi n  posit ive rate  was s ign ificant ly  h igher 
among t he t ubercu l i n  negatives who converted after BCG than 
among those who were a l ready t ubercu l i n  pos i t ive .  

(The d ifference between G roups F and G is 1 5  %, 3 t i mes the  
Standard Error of 5 ;  t hat between Groups J and G is 19  %, 7 t imes 
t he Standard Error of 2 . 7 .  These d ifferences are sign ificant .  The 
BCG vacci nat ion was responsible for the change . )  

4. Strength of  the Lepromin Response 

Of 644 ch i ld ren ,  none of whom were vacci nated : 
40 % were lepromin  negat ive,  
3(5 % were lepromin  pos i t ive Grade I 
24 % were lepromin  pos i t ive G rade I I  or s tronger. 

Of 28 1 other comparable ch i ldren ,  whose t ubercu l i n  negat ives 
were BCG vaccinated : 

1 0  % remained lepromin  negat ive, 
32 % became leprom in  pos i t ive Grade I ,  
58 % became lepromin  pos i t ive Grade n or  stronger. 

The BCG vaccinat ion was not only fol lowed by a s ignificant 
i ncrease in the  n u m ber of reactors, t here was also a s ign ifican t  
i ncrease i n  t h e  strengt hs of t h e  react ions .  This  confirms t he observa
t ions  of Convi t  ( 1 956) .  

5. Comparison of 1 :20 and 1 : 1 00 depot lepromin 

Six  h undred and fifteen ch i ldren were Heaf t u bercul in  tested .  
They  were also lepromin  tested wi th  1 i n  20  depot lepromi n ; 274 
others were Heaf t u bercu l i n  tested but a lepromin test was made 
w i th  1 in 1 00 depot lepromin .  65 % of the 6 1 5  and 66 % of the 274 
were t ubercu l i n  posi t ive .  

The I in  20 lepromin d i scovered 59 % posi t ive reactors, t he 1 in  
1 00 lepromi n  only 45 %. The stronger ant igen i s  thus  more efficient  
i n  provok ing  a react ion  in  those who have any capaci ty to respond . 
The d i l uted antigen on the other hand makes a clear cut  dis t inct ion 
between those who would react satisfactori ly to  normal antigen and 
t hose whose response would be negat i ve or  inadequate.  Where the 
s upply of ant igen is  l im i ted, a mul t ipuncture depot lepromin  test , 
us ing a concentrat ion weaker t han 1 i n  20, wi l l  safely i nd icate those 
who need further protect ion . 

6. Lepromin results according to age 

The fol lowing table gives the  percentage of lepromin  pos i t ives 
and negat ives i n  each two year age group .  ( f t  i s  d ifficult to  assess the  
ages of ch Ildren w i th  greater exactness.) 
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Ages Percentage Positive Percentage Negative 
5 and 6 29 7 1  
7 and 8 46 54 
9 and 1 0  56 44 

1 1  and 1 2  62 38 
1 3  and 1 4  7 1  29 
1 5 and l 6  78 22 

The posit i ve reactor rate i ncreases stead i !y with age ; i t  has not 
. 
yet  been estab l i shed among any group older than age 1 6 . The reactor 
rate after BeG was 86 %-87 %. r t  m ight have been h igher had the 
lepromin  tests been read aga in  after t he 2 1  st day. ( I n  one group i t  
was 92 %.) I t  fo l l ows that  any measure that  wi l l  i ncrease the lepromin  
pos i t i ve rate from 29  % at ages 5 and  6 to  86 % (wh ich had  not been 
reached i n  t h i s  series at age 1 6 ) is worth consideri ng. I t  could 
certa in ly  do no  harm.  

Conclusions 

I .  The test i nject ion  of t ubercu l i n  d id not affect t he response t o  
lepromin  whether given prev ious ly or a t  the  same t i me .  

2 .  In  comparable grou ps, the leprom in  reactor rate after  BeG 
vacc inat ion of the t u bercu l i n  negat ives was 29 % h igher t han in  
t he  contro ls  who had on ly  t he one leprom i n  tes t .  The same 
resu l t s  were obtai ned one month  after BeG vacc inat ion as after 
s ix .  The d ifferenee between the  cont rol and vacc inated groups i s  
s ign ificant and i s  due  to  the vacc inat i on .  

3 .  The  lepromi n  reactor rate among  those who  became t u bercu l in  
positive after BeG vacc inat ion was s ign ificant ly  h igher than 
among t he nat ura l ly  occurr ing t u bercu l i n  pos I t Ives. Sensi t iv i ty 
probably i nc l udes mO�e t han one or  two elements .  The BeG 
vacc inat ion was r.esponsible for the change .  

4 .  BeG not  on ly  i ncreases the  lepromin  reactor rate ; i t  i ncreases 
s ign ificant ly  the n umber of strong reactors. 

5 . A less concentrated ant igen  can be used where i t  i s  desi red only 
to  dist inguish weak or  negati ve reactors from those whose 
response i s  adequate. 

6 .  The lepromin  reactor rate varies fro m  29 % at ages 5 and 6 to 
78 % at ages 1 5  and £6. BeG vacci nat ion produces w i th in  one 
month a rate wh ich would not o therwise be reached for many 
years. 

7. Doubt has been thrown on the part played by BeG i n  prod ucing 
lepromin  convers ion because lepromin i njected i n t radermally 
i n  much larger doses than  were used i n  tb i s  work can i t se lf 
sensit ise. This work was so planned however t hat  the test i nject ion  
could not contribute to  t he sensi t iv i ty that  developed . 
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!:L I n the  anx iety to establ i sh the respect ive parts played by the  
i nject ion of  lepromin  and BeG vacc inat ion the i m portance of  
the seq uence ' lepromin  tes t  p lus  vacc inat ion p lus  leprom in  test '  
may have been over looked . The synergic or adj uvant act ions of the 
leprom in  and BeG may prod uce more l'eprom in  convers ions 
than e i t her cou ld a lone .  The subject should b� explored more 
ful ly with t he object of produci ng a combi ned techn ique t hat wi l l  
deal  wi th  those who are persisten t ly  leprom i n  negat i ve .  The value 
of BeG is  not  lessened because lepromin  i t self helps to  sensit ise .  

9 .  This  work confirms the  advantages of the  mu l t i  punct u re depot 
lepromin  test .  Tn one gro up the used i nject ion apparat us prod uced 
a series of pos i t i ve resu l t s  on the arms of each vol unteer wi thout  
the  appl icat ion of fresh ant igen to the s k i n .  
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I .  Bacteriology of Rat Leprosy : Electron M icrographs 
of Rat Lepromas and Cultures with  Th ree Plates 

From the lnstituto Os waldo Cruz, Rio de Janeiro 
by H .  C .  de SouzA-ARAUJO, M .D . ,  D R . P . H .  

Professor of Leprology (1 936- 1 960) 
University of Rio de Janeiro 

I n  1 936 I started work ing  wi th  t h ree strai ns of lepromas of rats, 
Crom Berl i n ,  London and Paris, obtai ned respect ive ly t h . ough 
Professor Ficker, Professor Laid law and Professor Marchoux i .  
With them J t ri ed many t i mes t o  isolate and cul t ivate the  baci l l u s  
of  Stefansky; but  fai led .  

At t h e  t ime I s tudied t he t w o  s trai ns  o f  acidfast baci l l i  obtai ned 
in the U .S .A .  from rat leprosy, being  cu l tu re N . 367 ' Rat 2'  and 
cu l t u re N . 368 ' Rat M cCoy' , of the A merican Type Cu l tu re Col lec
tion (ATCC) iso lated about 1 9 1 0  and 1 9 1 1 2 . 

I n  1 93 1  and 1 932 Dr .  Sch uzo Asami obtai ned, i n  Japan,  two 
strains of acidfast cu l t u res from rat leprosy, which he na'med 
Mycobacterium /eprae muris cremeum and Mycob. /eprae muris 
vitellinum3,  pathogenic for laboratory an i mals .  

On 1 2th  September, 1 947, Doctor Ro land Chauss inand k i nd ly  
furnished to  me,  i n  Paris, h i s  st rai n of rat- leproma of the I ns t i tu t  
Pasteu r. With this good s tra in  I made 'S '  lepromin and ant igen for 
immunological researches and inoculated whi te rats, laboratory
bred, obtaining from t heir lesions in 1 948 two chromogenic strains 
(yellow, type smooth 'S' of pure acidfast baci l l i )  and in  1 949 obtained 
also from experi mental lesions of black mice, American race C-57, 
two other strains  wh ich were non-chromogenic (eugonic type ' R') .  
All four  of these cu l t u res were infective for rats and mice, always 
giving  posit ive retrocul t u res. I exhibited these fou r  cu l tures to the 
Vth I nternat ional  Congress for M icrobio logy, on 1 9th  A ugust ,  1 950, 
in Petropolis, completing  my report wi th  the fol lowing notes : 

" . . . these two non-chromogenic cult ures are more patho
genic than the chromogenic ones. Recently Dr.  Laerte Andrade 
proved, by repeated tests, t hat the strains I and I I  (chromogenic) 
t reated by auramine are fluorescent ,  and negative to the D u bos 
cytochemical test for v i ru lence, while the s trains  I I I  and I V  (non
chromogenic) are  posit ive for both 4" .  

I sent to  Dr .  R .  Chaussinand samples of a l l  four  original strains  
of ra t  leprosy, advis ing h im t hat probably h i s  rats were i n fected with 
an association  of two Mycobacteria ,  perhaps the  chromogen ic 
being a symbiotic. I sent a lso t hese fou r  cul tures for study to  
Professor Pierre Haudu roy, D i rector  of the  I nternational Cent re of  
Type Cult u res, Lausanne, Switzerland ; Professor Giuseppe Penso, 
Director, I n st i tu to  Superiore di Sanita, Rome, I ta ly ; Professor 

Lep ,  Re v. 31, 3; Jly.  1 960 
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Charles M. Carpenter, Med ical. School ,  U n iversi ty of Cal iforni a ,  
Los  Angeles, Ca l i f. ,  U . S .A . ; Dr. Frederick Eberson,  Ch ief Pat ho lo
gist ,  Veterans Admin i s t rat ion ,  M emph is ,  Tennessee, and Dr.  F .  
J ohansen,  M ed ica l - i n -Charge, Nat iona l  Leprosari um ,  of Carv i l le ,  
Louis iana,  U .S .A .  

Test ing the  bacteriostat ic act ion  of Hydrazide Schering, I mixed 
one part of a sol u t ion  of t h i s  product wi th  anot her of rat l eproma, 
and i nocu lated batches of whi te  rats and black mice, proving that 
the c lassical rat leprosy les ions were prod uced normal ly .  From such 
experi menta l  lesions 1 obtai ned , by Loewenstein and Pet roff methods  
a mixed whi te  and yel low cu l t u re, which r was ab le  to  separate by 
successive t ransplants i n  Loewenste in medi u m .  These findings J 
com mun icated to  the  V I t h  I n ternat iona l  Congress for M icrobiology, 
held in Rome, l ta ly,  in September, 1 953 ,  fin i sh ing my paper w i th  
t he fol lowing notes : 

" Yellow strain : Dubos cytochemical test for v i ru lence, negat ive 
(a l though pathogenic for murines) .  F luoroscopy : positive, I -p lus .  
Stai ned by Zieh l -Neelsen : med ian  s ize baci l l i  strongly a .a .  fast ; 
by ' Fontes' : typical bac i l l i ,  most homogeneous with pale cytoplasm 
and dark-b l ue granu les. White strain : Test of Dubos, posit ive 2-plus .  
F luoroscopy posit ive 2-p l u s, very bright fl uorescence of baci l l i  and 
granu les, showing the aspects of fresh s uspens ion of rat leproma. 
Stai ned by Z-N :  mai n ly  coccobaci l la ry fo rms, strongly a.a. fast ; by 
Fontes : al l classical forms of M ycobacter ia .  These cul t u res seem to 
be the same previous ly i so lated , many t imes, from the same source . .  " 

Conclusions 

I .  H yd razide d id  not change the morphology and stain ing  
properties of t he Stefansky's baci l l i  and d id  not  cure leprous rats 
nor delay the progress of the d i sease. 

2. H ydrazide seems to  have faci l i tated the isolat ion  and cu lt ur ing  
of t he i noculated acidfast bac i l l i  or ig inat i ng  from ra t  leprosy5 . 

Some of the e lectronmicrographs of P lates I, and 3 are s im i lar 
to  those pub l ished by Bishop, Suhrland and Carpenter6 and others.  
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] L Bacteriology of Human Leprosy 

S i nce 1 928 J have been working in the bacterio logy of leprosy. 
From 1 930 t i l l  1 940 I made i n tens ive studies wi th t he fou rteen classical 
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s t ra i n s  of ' Baci l l u s  leprae' from t he Lister I ns t i t u te of London and 
s ix  others of t he ATCC, fro m t he N at iona l  I ns t i t u t e  of H ea l th  of 
Wash i ngto n .  Dur ing th i s  decade I t r ied many t i mes to iso late and 
cu l t ivate t he baci l l us of leprosy, from vari ous k i nds of h u man 
materia l ,  and fa i led . Only in October and N ovember of 1 94 1  I 
secured two abso l u te ly iden t i cal  st rai n s  of a chromogen ic  (golden
yel l ow) cu l t u re of a permanent  acid-alcohol -fast baci l l us ,  fro m  close 
s k i n  lesions  of a seven-years-old boy (Jose F . )  coming  from t he 
N ort h of Braz i l  ( State of P iauhy) ,  son of leprous parents  and havi ng 
an elder s is ter also a lepromatous case and anot her w i th  pu l monary 
t ubercu los i s ,  who d ied wi t h i n  one year of res idence i n  R io .  

Such cu l t u re I bapt i sed as st rai n 'J ose I ' ,  wh ich was used to 
i n fect gu i nea pigs, rats and mice, from whose les ions I recovered the 
cu l t u re .  

The origi na l  s tra in was  used i n  Apri l ,  1 943 to prepare a k i nd of  
leprol i n ( LeproH na  'Souza-Araujo ' ,  S t ra i n  J ose, 1 94 1 ) , s im i lar to  
tha t  prepared i n  Burma, i n  1 904, by  M ajor  Dr .  E.  R .  Ros t ,  u s i ng  
h is origi nal  acid-fast cu l t u re of leprosy baci l l u s .  My Jepro l i n  i s  bei ng 
employed i n  t he  t reat ment of leprosy and of some neuro logica l 
d iseases, and also i n  immunological s tud ies .  

From 1 94 1  to 1 958 [ secured about fifteen new st rai ns of acid
fast baci l l i  from h u man and rat leprosy l esi ons ,  most of t hem 
a l ready publ ished . 

I n  th i s  art ic le [ wi l l  report on ly  the electron microscopy of a few 
bacter ia of said cu L tu res. The complete materiaL w i l l  be used i n  
another fut u re article, en t i t l ed : 'A rev iew of  30  years work i n  
bacterio logy o f  leprosy ' .  

The electron m icrographs of th i s  paper, i n  many occasions from 
fieLds selected by myself, were k i nd ly  made by Professor Dr .  M.  G .  
M alfatt i ,  Un iversity o f  B uenos Ai res, and  Drs .  H ans  M uth and 
Penna  Franca, of the I ns t i t u to Oswaldo Cruz, Rio de J anei ro,  to  
whom I am m ost gratefu l .  

Nota Bene : A ll electrolllllicrographs 0/ Professor Mal/alti were taken a t  3 ,700x 
alld enlarged as convenient .  The morphology 0/ bacilli is different according to 
solid or liquid state 0/ the culture media. 

Rio de J anei ro, 28 th  Apr i l ,  1 960, I ns t i t u to  Oswaldo Cruz .  
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PLATE I 
FIG. I .  Stef. 1 and Stef. n yel low cu l tures, 's' type, isolated from white rat 
i noculated wi th  I nst i tut  Pasteu r  strain i n  1 948 ; Stef. I I I  and Stef. IV non-chromo
gen ic, isolated in 1 949 from b lack mice, type 'R ' .  
FIG .  2 .  A and B cu l tures i n  Loewenstein of strains I I J  and I V, type ' R ', cremeum, 
isolated from experimental I�sion i n  b lack mice . 
FIG. 3 .  (a) Yel low 'S' cu l ture isolated from white rat inocu lated with a mixture 
of suspension of rat leproma and solut ion of Hydrazide, after s ix months of 
incubat ion.  (b) White cu l ture isolated from wh ite rat lesion prod uced by the above 
mixture of Hydrazide and rat leproma. 
FIG. 4. (c) the original  yellow cu l ture from rat, 1 948, in Loewenste in .  (d) Yel low 
's' cul ture obtained from lesion of pectoral sk in  of a rhesus monkey infected 
with rat ' leproma. (f) The same above cu l ture recovered from the pel l icle 
produced in  Dubos medium : yel lowish, granu lated, mutating to eugonic ' R' type. 

( Photos: Jose Mello) 

PLATE 2. Electron M icrographs 
FIG. I .  Fresh suspension of rat leproma, I nst .  Pasteur  stra in ,  showing normal 
baci l l i  with bipolar condensations, or centra l ,  of the metachromatic granules. 
I ncreased from 3 ,700x . (Malfatt i) .  
FIG. 2.  Rat leproma suspension shaded by chromium vapour .  ( H .  M uth) .  
FIG. 3 .  Emulsion of rat leproma : bac i l l i  i n  mass circumscribed by neat gloea. 
1 9,OOOx. (Penna Franca). 
FIG. 4.  Three Stefansky bac i l l i  with their condensed metachromatic granules 
and gloea. 1 4,OOOx . (Penna Franca). 
FIG. 5 .  G roup of Stefansky baci l l i  from lesion of b lack mouse infected with 
leproma of a rhesus infected with rat leproma ; with fringed large gloea. l 8 ,OOOx. 
( Penna Franca). 

PLATE 3 
FIG. I .  Fresh suspension of rat leproma, 5 months i ncubation, showing the 
association of two mycobacteria.  Two short ones with gloea. 1 8 ,OOOx.  (Penna 
Franca). 
FIG. 2 .  A nother photo of the same suspension above confirming the association 
of two mycobacteria : one large bac i l l us with 3 nodu les in its ends and 2 bars of 
condensations and membrane. 22,OOOx. ( Penna Franca). 
FIG. 3. A nother photo of t he same suspension showing a large mas of short 
baci l l i ,  with neat gloea. 1 9,OOOx. (Penna Franca). 

. 

FIG. 4. Photo of Stef. I I  cul ture, chromogen ic, s imi lar to one of the 3 above 
made by Penna Franca. 3 ,700x. (Ma lfatt i) .  
FIG . 5 .  Suspension i n  steri l i sed dist i l led water of cu l ture stra in  Stef. I l l :  large 
baci l l i ,  some massive, some granulated. ( Malfatti) .  
FIG. 6.  Culture Stef. HI deposit  of glycerine broth cul ture, suspended i n  d ist i l led 
water : short trapus baci l l i  with gloea. 1 8,OOOx. (Penna Franca). 
FIG . 7 .  Suspension of cu l ture of tumour of black mouse infected with material 
from ski n  lesion of a rhesus infected with rat leproma. Short and large baci l l i  
w i th  condensed nodules or  bars, s imi lar to those of F ig .  6. 

N.B.-Fig. 5 is similar 10 Fig. I of Plate 2 .  

PLATE 4. Bacteriology of H uman Leprosy 
FIG. 1 .  Suspension of strain 'Chaves I ' , isolated from leprous kin .  Bac i l l i  
shaded by  a lumini um. (Malfatti) 
FIG. 2 .  Same strain 'CI ' recovered from experimental lesion produced in the 
same patient .  (Malfatt i)  
FIG. 3 .  Same strain  'Cl' recovered from M itsuda test of patient's wife (Maria D.) ,  
also a case of leprosy. (Malfatti) 
FIG. 4. Same strain 'cr recovered from experimental lesion produced i n  the 
patient 'Je�us',  a case of suspected leprosy : large granu lated and short homo
geneous baci l l i .  (Ma lfatt i)  
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FIG .  5 .  The same stra in  above, from 'Jesus' : shaded . ( M alfatt i )  
F IG.  6. The or ig inal  strain 'Cr ' :  large bac i l l us with c lear spaces s imulat ing 
vacuoles and many condensed bars .  ( M alfatt i)  
FIG.  7 .  The same stra in  'C J '  cu l tured in glycerine-broth, a large beaut ifu l  
baci l l us  with many condensed granu les, sample recovered from 'Adel ina' ,  a 
female leprosy patient .  20,OOOx. ( Penna Franca) 
FIG. 8.  The same stra in  'cr cul ture in  Loewenstein,  sample recovered from 
' Loure iro',  a male leprosy patient. Large baci l lus  with 4 condensed bars and 
clear cytoplasma. 30,000x. (Penna Franca) 
FIG. 9 .  The same stra in  'C I '  in pure cul ture after passage in a series of three 
rhesus monkeys. 22,OOOx. ( Penna Franca) 

PLATE 5 
FIG.  I .  Stra in  ' Emi l ia'  .obtained from leprous sk in ,  bac i l l i  wi th nodu les. 
( M alfatt i )  
F IG.  2 .  The same stra in  'E'  recovered from sk in  lesion of Rhesus 'Sofia', after 
95 days incubation.  1 9 ,000x. (Penna Franca) 
FIG.  3. The same Rhesus sample with large baci l lus  wi th  six metachromatic 
condensations. 22,000x. ( Penna Franca) 
FiG. 4.  The strain ' Emi l ia '  recovered from abscess of M i tsuda test in patient 
1 6  of Pernambuco. 28,000x . ( Penna Franca) 
FIG. 5 .  Stra in  ' H ecke', non-chromogenic, in glycerine-agar : Baci l l i  with defined 
granu les and one with many smal l  scattered granu les. 2 1  ,OOOx. ( Penna Franca) 
F IG .  6.  Another aspect of the same ' H ecke' stra in  i n  5 % glycerine-broth :  
baci l l i  with condensed bars and th in  gloea. 26,000x . (Penn:! Franca) 
FIG . 7. Stra in  chromogenic from nasal m ucus of the leprosy patient ' M aria 
N ascimento', i n  Loewenstei n  medium : homogeneous bac i l l i .  (Ma l fatt i)  
FIG. 8 .  Strain chromogenic from nasal mucus of the !:;:prosy patient ' Dalva' ,  in 
Loewenste in : M ass of baci l l i  showing a neat gloea, s imi lar to material of human 
leproma : one large and another short baci l l us with condensed bars and clear 
cytoplasma. 22,OOOx. ( Penna Franca) 

PLATE 6 
FIG.  1 .  Photo of stra in  'C J ' ,  chromogenic, in Loewenstein medium,  obtai ned 
in September 1 949 from sk in  lesion (7th b iopsy) of J ose Chaves. 
FIG. 2 .  Photo of stra in  ' Maria D. ' ,  chromogenic (sub-stra in  of C I )  recovered 
from biopsy of abscess on scar of M itsuda test of left arm, in January 1 950. 
M aria D.  is the wife of Chaves, above. She was i noculated with her h usband's 
stra in 'C t ' .  
FIG.  3 .  Photo o f  strain ' H ', non-chromogen ic, i n  Loewenste in  medium, obtained 
from biopsy of sk in  lesion of patient Hecke, in September 1 949. 
FIG.  4. Photo of stra in  'E '  chromogenic, in  Loewenstein medium,  obtained 
from leproma of left k nee of patient Emil ia ,  i n  M arch 1 950. 
FIG . 5 .  Photo of stra in  'E' i n  Loewenste in  (sub-stra in  recovered from abscess 
in scar of M itsuda test in patient n . 2 1  of Pernambuco, i nocu lated with the 
original stra in  'E') .  
FIG.  6. Photomicrograph of smear of left ear leproma of patient Chaves, b iopsy 
of 24th J une, 1 949, sta ined by Z-N .  I ,OOOx .  
F IG .  7 .  Photomicrograph of smear of the  original stra in  'C I '  obtained from 
skin les ion of t he above Chaves ( Fig. 6) stained by ' Fontes' method, I ,OOOx. 
The morphology of bacil l i  of Fig. 6 and Fig. 7 is absol utely equal .  
F IG .  8 .  Photo of Rhesus t i noculated with cul ture i n  glycerin-broth of strain 
'cr ( Fig. I ) , after 14 days incubation. 
FIG, 9. Photomicrograph of section of the facial nodule of Macaca mll/atta 
above, showing characterist ic experimental leproma. 1 50x. 
FIG. 1 0. Photomicrograph of section of facia nodule of a '" Cebus /atllelllls 
monkey infected with stra in  'CI ' .  Leproma structu re with many acid-fast baci l l i .  
I ,OOOx. Stained by Z-N . 

PLATE 7 
FIG . 1 .  Culture of stra in  'Ct'  in 1 00 ml of broth with 5 % glycerine, 20 days 
incubation at 37° C. : veil and deposit yellow. Culture ready for preparation of 
Lepro l in  for immunological studies and t reatment of leprosy. 
FIG. 2 .  Cul ture of stra in  ' H ', non-chromogenic, recovered from rat, i n  100 ml 
of broth with 5 % glycerine, after 1 2  days incubation at  37° C. The 100 ml of 
t h is cu l ture gave 1 l i t re of good Leprol in .  
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T H E � A PY O N  M .  leprae I N  S U P E R F l C f A L  
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D .  S .  R I DLEY,  R . SC . , M . D . 
Hospital for Tropical Diseases, London 

That the ret icu lo-endothel ia l  system ( R ES)  is heavi ly i nvolved 
in leprosy has been widely recognized for many years, but  there have 
been few st udies of the effects of treat ment on leprosy bac i l l i  in the  
R ES .  Ferrand ( 1 954) and Benhamou et al. ( 1 956) fo und leprosy baci l l i  
and  lesions i n  l i ver and  marrow unchanged after 8- 1 0  months  t reat
ment, and Furn iss ( 1 953 )  fou nd baci l l i  in a lymph gland when the sk in  
had for long been nearly clear. Powel l  and  Swan ( 1 955 )  someti  mes 
found baci l l i  in other t i ssues after they had d isappeared from sk i n .  
The  q uest ion  ha s  been raised whether t h e  ret icu lo-endothe l ia l  system 
acts as a reservoi r  of baci l l i  and poss ib ly as a source of re- i nfect ion 
after t reatment .  Th is  paper reports the  i ncidence of bac i l l i  i n  d ifferent 
parts of the body at d ifferent stages of t reat ment of lepromat ous 
leprosy. 

Material and Method 

Post-mortem materia l  of four  cases of un t reated lepromatous 
leprosy and of eigh t cases at d ifferent  stages of t reatment  has been 
examined for acid··fast baci l l i ; in some i nstances two or more 
specimens of one type of t issue were examined . A l l  the pat ients ,  
except one, were at the  J ordan H ospi ta l ,  Redh i l l ,  England or at 
Su ngei Bu loh  Sett lement ,  M alaya. Treat ment in all cases had been 
by suI phones .  

Cases I I  and  1 2  d iffer from t he  others i n  t hat t reatment had been 
severe ly i n terrupted by react ions ,  and fu l l  doses of the drugs were 
never mainta i ned ; Case I I  had recei ved no t reat ment for e ighteen 
months  p rio r  to  death ; t hese two cases, t herefore, are considered 
separate ly .  The method of h i sto logical preparat ion was t hat  descri bed 
by Lowy ( 1 956). The number of baci l l i  was assessed as the average 
per field accord ing  to a bacter ia l  i ndex w i th  a range of 1 to 6, i n  
which each un i t  represents a ten-fold d i  fference i n  actua l  numbers. 
The granu lar i ty of baci l l i  was assessed by an i ndex previous ly 
descri bed ( R idley, 1 960) ; i n  t he range of 0 to  1 0, 0 represents a l l  
so l id baci l l i  and 10 a l l  gran ular .  

Results 

The resu l t s  are summarized i n  the  Table.  Before t reatment  and 
d ur ing the fi rst s ix  months ,  numbers of bac i l l i  in the  R ES were 
comparable wi th  t hose in sk i n .  By twelve months t here was a s ign ifi-

Lep .  Rev.  3 1 ,  3 ;  J l y .  1 960 
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cant  decl ine  i n  the R ES compared wi th  t he sk i n  and after t h ree or 
more years of t reatment no  bac i l l i  were fo und i n  any of the  organs 
of the R ES, a l tho ugh t hey were st i l l  abundant  i n  some cases i n  s k i n .  
Case 7 suggests t ha t  bac i l l i  may persist  l onger i n  lymph glands t han 
i n  l i ver or  spleen but  t here i s  not  enough i n format ion to establ ish 
th is  poin t .  

Baci l l i  i n  superficial nerves ( t he  u l nar nerve i n  Cases 3 and  1 0, 
and the  a ur icu lar nerves i n  Case 7 )  were comparable w i th  t hose i n  
s k i n ,  before a n d  after t reat men t .  r n other organs ,  baci l l i  were very 
scanty, apart from the test i s .  

Baci l l i  i n  the R ES were more granu lar than those i n  sk in  or  nerve. 
Before t reat ment the i ndex ranged from 4 to  9 in the R ES sect ions ,  
compared wi th  a mean of 2 . 5  for sk i n  baci l l i  i n  anot her series of 
comparable cases ; ( the on ly  case, No . 3,  i n  th i s  series for which the 
i ndex for sk i n  was avai lable before t reatment was not typical because 
the pat ien t  was undergoi ng a react ion) .  After t reatment baci l l i  i n  t he 
R ES were more gran u lar i n  every i n stance than t hose i n  s k i n  or nerve. 

f n  the two cases ( I I and 1 2) in which t reatment was i nterrupted 
and i nadeq uate, the bacter io logical state of the  R ES was c loser to 
t hat of t he un t reated than the  treated cases. J n Case I I  t here was 
clear evidence of regenerat ion  of baci l l i  in one at least of the sk i n  
sect ions ; there was no s ign of recrudescence of  the  baci l l i  i n  the  R ES .  

Discussion 

These few cases demonst rate that  u nder chemotherapy bacil l i  
genera l ly  d isappear from the  RES before the sk in or other superficia l  
t i ssues ( nerve or test is) .  The RES i s  no t  a reservoi r  of baci l l i  which 
th reatens re-i nfect ion after the s k i n  has been c leared . 

Brand ( 1 959) has poi n ted out  that leprosy i s  a d isease of super
ficial t issues, poss ib ly  because M. /eprae i s  favoured by a lower 
temperat ure than t hat of the in ternal  env i ronment .  To this the only 
except ion  is t he R ES.  I t  i s  known that  the pr imary funct i on  of t he 
RES is the col lect i ng  and disposi ng of foreign part icles and noxious 
agents .  The macrophages or related cel l s  in which l eprosy baci l l i  are 
to  be found ,  whether in s k i n ,  l i ver, spleen or elsewhere, are members 
of the same phys io logical system .  It i s  reasonable to  assu me, there
fore, that baci l l i  in t he l iver and spleen are there on ly  because t hey 
have been fi l tered off from t he blood st ream .  The results of this  
i nvest igation i nd icate t hat t hey do not  t h rive .  In lepromatous 
leprosy, in wh ich the t issue react ion to M. leprae i s  q ui te passive, 
it i s  l i ke ly  that t he RES is the principal  site of destruct ion of the 
bacteria l  bodies .  When i n fect ion  i s  arrested and the i nflow of baci l l i  
t o  the  l iver and  spleen i s  reduced , numbers rapidly decline .  

Summary 

A series of necropsies showed that i n  l epromatous leprosy numbers 



Case 
No. Race 

I 1 

2 C 

3 C 

4 N 

5 EA 
6 E 
7 E 

8 C 
9 E 

1 0  C 

1 1  E 

1 2  E 

l ABLE 
The number and condit ion of bacilli (Bacterial/Granularity indices) of baci l l i  i n  

d ifferent t i ssues a t  different periods o f  t reatment .  

Nerve 
Treatment Lymph Liver (super-
(months) Skin glands Portal Paren- Spleen Marrow /icial) 

Tracts ehyma 

0 4.6/7 
2 . 1 /6 4. 7/5 3 . 8/4 4.0/8 
4 . 5/7  

0 2 . 5/8 5 .3/9 3 . 8/9 3 . 8/9 
3 . 3/6 4.0/9 

0 4.0/7 2 . 1 /9 3 .4/9 3 .4/9 3 .4/9 4 . 1 /8 
4 .2/8 

0 4 . 5/- 2 .2/9 3 . 5/9 1 . 3/9 2 .0/9 2 .0/-
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1 2  4 . 8/8 3 . 8/9 2 .0/ 1 0  0 .3/ 1 0  1 . 2/ 1 0  4.4/8 
4 .6/8 

36 0 0 0 0 
55  2 . 5/7 0 0 0 0 0 
60 1 . 1 / 1 0  0 0 0 0.4/ 1 0  

0 0 

(66) 2 .4/5 1 .0/6 1 .0/6 1 . 8/6 0 
3 . 8/2 

( 1 56) 3 . 7/8 3 .0/6 3 . 7/5 2 . 5/4 3 .4/5 

C = Chinese E = European EA = Eurasian I = I ndian N = Negro 
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of baci l l i  i n  the ret icu lo-endot hel ia l  system dec l i ned rapid ly after 
twelve m onths '  t reat ment ,  and disappeared long before those i n  
the sk i n  or other superficial t i ssues .  Baci l l i  i n  the R ES were more 
granu lar than those in sk i n  or nerve. 

These find i ngs support the view that leprosy baci l l i  find the i r  way 
to lymph glands, l iver and spleen only as a resu l t  of fi l t rat ion  of 
lymph and blood streams ; and that in lepromatous leprosy the R ES 
is the main  s i te of dest ruct ion of baci l l i .  
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T H E 
W E ST 

Ant igua i s  a smal l  i s land of 1 08 sq uare mi les ( 282  sq . k i lom ) i n  
t he Cari bbean Sea. I t  i s  one o f  t he Leeward I s lands ly ing between 
Puerto R ico to  the West, and G uadaloupe, t he Windward [ slands 
and Barbados to  the Sout h-east . The populat ion  i s  an agricu l t ural 
one, be ing engaged in the growi ng and process i ng of sugar, t he 
cu l t ivat ion of cot ton ,  and i n  fish i ng. The only town,  w i th  1 2,000 
i nhabitants ,  is concerned wi th  the  supplyi ng of the needs of the rura l  
i nhabitants ,  and apart from a sugar m i l l ,  t here i s  no  i ndustr ia l  act iv i ty  
on the  i s land .  I ndeed , from an epidemio logical poi n t  of v iew the 
populat ion  i s  a rura l  and not an urban one.  The people are pure 
negro except for perhaps \ 0  % who are of mixed stock . The wh ite 
populat ion has never numbered more than 5 % of t he whole and 
was usual ly very much less. The coloured people l i ve in about forty 
smal l  v i l l ages scat tered fai r ly  un i formly over t he is land which except 
for some h i l l s  to the south-west i s  mai n ly  rol l i ng  plai n less than 250 
feet ( 76 · 2  m . )  above sea leve l . 

As the  author has i nd icated elsewhere ( U tt ley, 1 960), t he is land 
i s  s ingu larly wel l  s i t uated for a h is torical survey of the mortal i ty 
from certa in i n fect ious and other di seases, because censuses have 
been taken on seven occas ions s ince 1 86 1 ,  and fa i rly complete bir ths 
and deat hs  registrat ions  cover near ly a l l  that period . Cert i ficates of 
the cause of death have been compu lsory s i nce 1 856, a physician or 
or coroner having to sign them. No body may ·be buried wi thout the 
presentat ion  of bot h a bur ia l  order and a cert ificate of ca use of 
death .  A sufficient number of physic ians tra ined in t he Br i t i sh I s les 
or Canada have a lways been res ident in  Ant igua, and in te rnal  
commun icat ions  are good . 

One hundred years ago the populat ion was 36,000 ; it fe l l  s lowly 
to  28,800 in 1 92 1  s i nce when i t  has risen rapidly,  being  54,200 i n  1 956.  
A certai n amount of emigrat ion ,  most ly  of young adu l t  males ,  has 
taken place at t i mes of unemployment ,  but  a l ow male/female sex 
rat io  at b irt h combi ned wi th  a h igher death rate i n  males than i n  
females has resu l ted i n  an  ad ul t  male/female rat io o f  754/ 1 ,000, 
wh ich has varied l i t t l e  over the cen t ury. 

The Survey 

This survey is one dea l ing wi th  a l l  the deat hs registered as hav ing 
been due to  leprosy i n  negroes in  A nt igua between the years 1 857 
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and 1 956 i nc lus ive. The death registers were i nvestigated to col lect 
the deta i l s  about the age, sex and year of each leprosy deat h .  

Dur ing the  centu ry u nder review t here were 1 58 deaths from 
leprosy i n  males and 1 47 in  females, mak ing  a to ta l  of 305 . 

The first table gives (a )  t he deaths from the d isease (b) l eprosy 
deaths  as a percentage of all deaths,  and (c )  the crude death rate from 
leprosy. 

TABLE 
Leprosy in Antigua,  1 8 57- 1 956 . 

(a) Deaths per decade ; 
(b)  Leprosy deaths as a percentage of a l l  deat hs ; 
( c )  The crude death rate from leprosy. 

Leprosy deaths as a 
A verage 01111110/ crude 

Decade Deaths ill the decade percentage of all 
death rate froll1 

deaths ill the decade 
leprosy per 1 ,000 

living 

1 857- 1 866 26 0 .20 0.07 
1 867- 1 876 1 7  0 . 1 3  0.05 
1 877- 1 886 32 0 .26 0.09 
1 887- 1 896 46 0.40 0. 1 3  
1 897- 1 906 5 1  0.49 0. 1 5  
1 907- 1 9 1 6 38 0.45 0. 1 2  
1 9 1 7- 1 926 4 1  0 . 5 1 0. 1 4  
1 927- 1 936 1 4  0 .23 0.04 
1 937- 1 946 28 0.42 0.07 
1 947- 1 956 1 2  0 .2 1 0.03 

305 0 .32 

Dur ing the four  decades f ro m  1 887 the rat io  of leprosy to  a l l  
other deaths remained remarkably constant a t  about one  dea th  
per two hund red, but after 1 927 the  rat i o  fe l l  bo th  abso l utely and 
relat ively.  Commensurate with t h is ,  the  crude death rate also was 
very steady during the same four  decades. 

As regards males, the decades wi th  the greatest percentage of 
leprosy deaths were 1 5-24 and 25-34 wi th about one q uarter of a l l  
t he deaths i n  each age group, fol lowed by the  groups 35-44 and 
45-54 with approximately one-e ighth of all leprosy deaths i n  each 
decade.  I n  t he case of females the max ima are i n  the groups 35-44 
and 55-64. 

The persons curve rises to a maximum of 22 % i n  the  age group  
25-34, to fal l  by  the next decade to two-t h i rds of that val ue, where i t  
remains al most constant  for t h i rty years. 
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The next table shows the  number of leprosy deat hs at ages and 
the percentage of them occurr ing in each age group :  

TABLE 2 
Leprosy i n  Ant igua, 1 857- 1 956 

Deaths at ages, and percentage of 
deaths at each age.  

Percentage of all leprosy deaths at 
Numbers ages 

Age 
group Males Females Persons Males Females Persons 

0 -
5 - 2 3 0.6 1 .4 1 .0 

1 0  - 4 4 8 2 . 5  2 . 7  2 .6  
1 5  - 1 4  8 22 8 . 9  5 .4 7 .2 
20 - 24 1 2  36 1 5 . 2  8 . 2  1 1 . 8 
25 - 48 2 1  69 30.4 1 4. 3  22.6 
35 ·- 20 28 48 1 2 . 7  1 9 .0 1 5 . 7  
45  - 22 2 1  43 1 3 .9 1 4. 3  1 4. 1 
55 - 1 3  28 4 1  8 . 2  1 9 .0 1 3 .4 
65 - 8 1 3  2 1  5 . 1 8 . 8  6 . 9  
75  plus 4 1 0  1 4  2 . 5  6 . 8  4 . 6  

Total 1 58 1 47 305 

TABLE 3 
Leprosy i n  Ant igua, 1 857- 1 956 

A verage ann ual death rate per 1 00,000 
at ages over the cent u ry .  ( * )  

Age group Males Females Persons 

0 -
5 - 0.54 1 .04 0.79 

1 0 - 2.03 2.23 2 . 1 3  
1 5  - 8 . 77  4 .39 6 .44 
20 - 1 6 .24 7 .24 1 1 .48 
25 - 2 1 .38  7 .27 1 3 .44 
35 - 1 1 . 1 2 1 2 .04 1 1 . 64 
45 - 1 7 . 1 1 1 2 . 1 0 1 4.23 
55  - 1 7 .78  24.56  2 1 .9 1  
65 - 22.04 20. 1 6  20. 83 
75  plus 22. 1 0  34.36 29.66 

All  ages 1 0.68 8 .09 9 .28 

(*)  Based o n  the means of the numbers in each age group at the seven censuses 
taken during the century. 



1 96 LEPROSY R E V I EW 

I n  each sex t he decade 1 5-24 has a moderately high morta l i ty  
per 1 00,000, but  fo l lowing a fal l  i n  the nex t  decade,  the rate r ises 
stead i ly  for 't he rest of l ife .  

The death rate per  1 00,000 for al l ages suggests t hat ma les have 
been k i l led by the d isease about one-fifth more than females.  

TABLE 4 

Leprosy mortal i ty i n  the  negro e l sewhere 
i n  t he Caribbean ; Crude deat h rates 

per 1 00,000 of populat ion ( * )  
Leeward Islands 
Antigua 
1 857- 1 866, 0.07 
1 867- 1 876, 0.05 
1 877- 1 886, 0.09 
1 887- 1 896, 0. 1 3  
1 897- 1 906, 0. 1 5 
1 907- 1 9 1 6, 0. 1 2 
1 9 1 7- 1 926, 0. 1 4  
1 927- 1 936, 0.04 
1 937-1 946, 0.07 
1 947- 1 956, 0.03 

Windward Islands 
St. Vincent 
1 93 1 - 1 936, 0.02 
1 937- 1 946, 0.02 
1 947- 1 953 , 0.005 
Barbados 
1 9 1 9-1 926, 0.05 
1 927- 1 936, 0.04 
1 937- 1 946, 0.02 
1 947- 1 954, 0.005 
Jamaica 
1 928- 1 936, 0.02 

St. Kitt.\' 

1 928- 1 936, 0. 1 4 
1 937-1 946, 0.03 
1 947- 1 956, 0.05 

Grenada 
1 923- 1 933, 0.007 

1 949- 1 953, 0.07 
Trinidad 

1 93 1 - 1 936, 0.07 

Montserrat British Virgin 
Islands 

No data available in the annual  
reports of these islands 

St. Lucia Dominica 
1 933- 1 936, 0.06 
1 937- 1 946, 0.05 

1 948-1 956, 0.004 1 947-1 954, 0.005 
British Guiana (Negroes only) 

1 930- 1 938, 0.07 

1 939- 1 953 0.03 1 952- 1 954, 0.03 
Bahamas Bermuda (Negroes only)  
1 927- 1 936, 0.02 1 93 5- 1 946, 0.0 1  
1 937- 1 938, 0.005 1 947-1 956, 0.008 

1 950- 1 954, 0.003 (no accurate data for 
later years) 

American Virgin Islands 
1 939-1 946, 0. .1 5  
Curacao 
1 939� 1 946, 0. 1 8  

Puerto Rico 
1 939- 1 946, 0.003 

(*) My authorit ies are given in the l ist of references u nder the names of the 
various islands. 

M uch care m ust  be exercised in i nterpreti ng t hese figures, because 
i n  many cases t hey are by no  means comparab le .  For instance, i n  
the case o f  Trinidad one-th ird o f  the populat ion  a re East Indians ; 
in Jamaica one-third of al l  deaths are not med ically cert ified, and 
furthermore the a uthor i s  not  aware of the degree of care which is 
exercised in the various terri tories concern ing the medical certifica
tion of the cause of death, nor to  what extent doctors do in fact sign 
death certificates . 

Discussion 

As regards the effect of c l imate on the prevalence of leprosy in a 
country, Rogers ( 1 923) showed that, other things being eq ua l ,  
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leprosy is m uch more prevalent · i n  a hot h u mid c l i mate than i n  a 
colder, dry one .  For i nstance, i t  is absen t ,  or the i ncidence is very 
low, i n  Peru ,  the Sahara or South-West Africa, where the  rai n fa l l  i s  
less  than 10 i nches a year, but common i n  the Congo or West Africa 
wh ich are very hot, damp and hu mid areas. In the wet northern 
c l i mates the i ncidence i s  i n termed iate. 

I n Ant igua the prevalence of leprosy i s  i n termediate between the 
ext reme prevalence of Central  Africa, and the low i ncidence of t he 
wet colder c l i mates, as would be expected from a k nowledge of the  
data ,  which are : 

Rai nfa l l  
M ean  temperat ure 

M ean h u mid i ty  

44 i nches ann ual ly .  ( 1 1 1 ' 76 cm. )  
79° F .  ( approx .  26°C) wi th a variat ion  of less 
t han 1 0° (6° C)  on e i ther side of the mean .  
79.2°, w i t h  a variat i on  between 76.9° i n  A pri l  
and 8 1 S  in October. 

Other factors which favour a h igh i ncidence of the d i sease a re 
present  i n  Ant igua : poverty, overcrowd ing  i n  smal l  houses, a low 
standard of cu l tu re and of personal  and env i ronmental hygiene .  
Over most of the period m uch of the popu lat ion  has l i ved on  the 
borderl i ne of mal n utr i t i on .  

I n  leprosy, more than  i n  many  d i seases, t he  mortal i ty figures are 
not a good guide about the preva lence of the d i sease over a short 
period, because the phys ic ian so freq uent ly i n scr ibes the cause of 
deat h as be i ng  d ue to some i n tercurrent cond i t ion ,  and the fact of 
l eprosy bei ng  presen t  or contr ibu t i ng  mater ia l ly to  the death i s  
omitted . I n  th i s  way morta[ j ty stat i s t ics u nderstate the s i tua t ion .  
H owever, th i s  factor has  played a part t h roughout the h i story of the  
d isease and there i s  no reason to suppose that i t  i s  a factor that  has 
fl uct uated m uch from one period to another. Conseq uent ly, u n t i l  
t h e  advent of  t he  newer ant i - leprosy drugs, t h e  mortal i ty figures are 
probably a reasonable guide to the secu lar  trends over a long 
peri od of t ime such as a cen t u ry .  This  i s  espec ia l ly  t rue of Ant igua ,  
for reasons al ready g iven .  

The  Ant igua  morta l i ty figures suggest t hat the mortal i ty i s  faI L i ng, 
and i s  now perhaps one-fift h  of what i t  was half a centu ry ago, and 
a comparison with current stat ist ics from neighbour ing  territories 
i nd icates that t here i s  no great d ifference between the mortal i t ies  of 
the d i sease in the various is lands .  

The incidence of leprosy in Antigua 

I n  An t igua leprosy has been a not ifiable d isease for many years . 
Legislat ion  contro l l i ng leprosy pat ients extends back to  1 896, but  
records of not ificat ions, because of fi res and the dest ruct ion of old 
recOJ ds by insects, do not go further back than 1 936 and are very 
i ncomplete, so as to be valueless for the purpose of this paper. M ui r  
( 1 944) when v is i t ing th i s  is land stated that t here were 90  k nown 
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cases, a rate of 2 .4 per 1 ,000 ; th i s  was at a t i  me when the  crude 
death rate from the  d i sease was 0.07 per 1 ,000. H e  considered it  
l i kely that there were others n ot detected, and r would agree wi th  
h im .  In  more recen t  years the figure i s  lower and the presen t  known 
rate i s  1 .4 per 1 ,000. 

Summary and conclusions 

A nt igua is we l l  p laced for a good assessment to be made of the 
mortaL i ty  of leprosy over the  h u nd red years 1 857- 1 956 i n  the negro 
populat ion  of the is land.  

I t  was a fa i rly common d isease but i ts  morta l i ty  was not  as h igh 
as m ight have been expected because many dying of the d i sease were 
cert ified as having d ied of some i n tercurren t  cond i t ion .  

The  I s land has  had a coloured popu lat ion  vary ing over the  
cen tu ry from 28,000 to 54,200, and among these t here have been 305 
deaths, of which 1 58 were in males and 1 47 i n  females. 

The crude death rate has fl uct uated between a max imum of 
0. 1 5  per 1 ,000 for the decade 1 897- 1 906 and a m i n imum of 0.03 i n  
the decade 1 947- 1 956, b u t  for t h e  forty years from 1 887  the rate 
was remarkably steady. 

The percen tage of leprosy deaths,  in all deaths, was also very 
steady for the same forty years, being around I in 200 deaths .  

S i nce t hat date the mortal i ty from the d isease has been steadi ly 
fa l l i ng and is now abou t  one-fifth  of what i t  was half a centu ry ago . 

As regards the  age groups of leprosy deaths throughout  the 
cen t u ry, in  males the max imum was in  the age group 25-34, wi th 
a value of 2 1 .4 per 1 00,000, bu t  i f  rose to  about  the same figure 
i n  ola age. I n  females t here was a moderately high rate of 1 2  per 
1 00,000 for the twenty-year age group  35  to 54 ; i t  then rose steadi ly 
to old age . 

The death rate per 1 00,000 at a l l  ages t hroughou t  the century was 
1 0.68 in males and 8 .09 in females. There was no death under the  
age of five  years i n  th i s  series. 

In comparing the presen t  mortality in Ant igua w i th  t hat  of 
neighbour ing terr i tories in the Caribbean ,  allowing for var ious 
factors ment ioned i n  the paper, t he death rate and the secu lar  
changes appear to  be much the same throughout the area, as would 
have been expected when cons idering t he fllct that a l l  the populat ions 
are poor rural  communit ies l iv ing u nder unhygienic cond i t ions, and 
that the cl imate of the area is  fai rly un i form.  
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P R E L J M I. N A R Y R E PO RT ON T H E R A P I. D 
FA D I N G  O F  M. leprae I N  S ECT I O N S  F R O M  

PAT I E N TS T R EA T E D  W I T H  D I ET H Y L  
D I T H I O L ISO P H T H A LATE 

R .  RHODES-JON ES 
East African Leprosy Research Centre, A lupe, Kenya ; 

(postal address : Box 1 044, Busia, Tororo, Uganda) 

Al l  pat ients  on drug tr ia ls  at th i s  Centre are submitted to s k i n  
b iopsies a t  regular i ntervals, i n  order to assess t h e  progress of  the 
pat ient  by Rid ley's I ndex ( R IDLEY ,  D.  S . ,  Therapeut ic Trials i n  
Leprosy Us ing  Seria l  B iopsies. Leprosy Review, 29, I ;  Jan . 1 958,  
pp.  45-52). Our b iopsies are processed in the man ner described by 
R idley. 

I mmed iately after moun t i ng a batch of s k i n  biopsies from 
pat ients  t reated wi th d ie thy l  d i th io l isophthalate (wh ich i s  the drug 
' Et i su l '  of I m perial  Chemical r ndust ries Ltd . ) ,  on  examinat ion 
masses of deeply stai ned ac id fast baci l l i  were seen d istr ibuted about  
the sect ion .  The sl ides were then p laced i n  a 37° C .  i ncubator to d ry 
off the mountan t .  When next exam i ned i n  order to assess the Rid ley 
I ndices at 24 hours later, the baci l l i  had faded , and complete ly so 
in most cases. 

The process was then repeated wi th  a set of b iopsies from 
pat ients  t reated w i th  other d rugs a s  contro l ,  bei ng  processed at the 
same t ime and by the same method. Wh i le fadi ng  aga i n  occurred i n  
a l l  Et i su l  sect ions ,  the others remained acidfast .  

B iopsies from pat ients  t reated wi th  Et i su l  were then stai ned ,  and 
examined at once and at hourly i n tervals, to determine  the fad i ng  
t ime. A l l  sect ions  showed fadi ng  between 6 and  24  hours .  I n  one  
pat ient  who  had been t reated w i t h  one th i rd of  a t ube of  Et i su l  for 
on ly 4 days pr ior to tak ing  of the b iopsy there was fad i ng. Smears 
on s l ides, taken from the same Et is u l- t reated pat ients ,  do not fade.  

Attem pts to prevent th is  fad ing  in b iopsy sect ions  by changing 
the fixat ive and reagents  used have a l l  been unsuccessfu l u p  to  date .  
Fad ing  recurs when t he sections  are resta ined .  

As  i t  i s  usua l  for t h e  person w h o  examines sect ions  to wait 24 
hours after stai n i ng  u n t i l  the mountant  is d ry,  it seems that a false 
resu l t  may easi ly  be recorded in the  process of e1(.amin i ng  s l ides from 
pat ients  u nder Et i su l  t reatment .  Fu rther i n vest igat ions  i n to  th i s  
phenomenon are bei ng  carried ou t .  
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Inoculacion de Mycobacteri u m  Leprae a Ralas en Carencia de 
Vitamina E: Estudio Experimental: Nota P�evia. ( Inoculation of 
M .  leprae into rals deficient in Vitamin E: experimental study:  
preliminary note). F. F. W I L K I NSON , R .  A .  C H I ER I ,  and E .  
FOLLMAN N .  Lepro logia, 4 ,  I :  Jan . -Apr . ,  1 959, pp. 35-44 : 5 
microphotographs, 1 4  figs. 

The concl us ions put forward by Meny Bergel from h is  work on 
the i noculat ion and reprod uct ion of M .  leprae i n  rats  depri ved of 
Vitamin  E caused these authors to repeat the experi ments .  Bergel 
sought to favour  t he mechanisms of t issue oxidat ion in t he rat by 
h i s  special d iets .  These authors also used such a diet deficient  i n  
V i tam in  E .  They soon found the  great d rawback o f  a h igh mortal i ty 
in the rats, due to the polyvalent v i tami n  deficiency, but t h i n k  the 
method i s  promisi ng and shou ld be pursued with a modified diet ,  
and more rats in the experi ment ( these authors had few) .  

Hipersensibilidad de Vacunacion y de Infeccion por el  Mycobacteri um 
Leprae . ( Hypersensitization from Vaccinaton and Infection by 
M .  leprae). N .  O LMOS CASTRO, P. B.  A RCU R I , R .  L .  USAN D I VARAS,  

and colleagues. Leprologia, 4, I :  Jan . -Apr . ,  1 959, pp. 3- 1 1 .  

The authors made a comparat i ve s tudy of the react ions caused by 
leprom i n  i nject ions  i n  healthy h uman subjects and i n  dogs, wi th  
react ions  i n  the same condi t ions  in  subjects of tubercu loid leprosy. 
By  th i s  i t  was hoped to compare i noculat ion hypersens i t izat ion  with 
hypersens i t i vity be long ing to the d i sease. They found  that t he 
mechan i sm of the  development of the  hypersens i t izat ion  seemed to 
be the same i n  al l  cases, and that the ear ly react ion at 48 hours was 
conspicuous, and accelerated development of the smal l  t ubercle or 
nodule at the end of the fi rst week .  They t h i n k  that  th i s  early 
Fernandez react ion in t hese cases certa in ly  means  a state of hyper
sens i t iv i ty to M. leprae and s hould have t he value of t he Mantoux  
react ion  i n  tuberculos is .  They interpret t he Mitsuda or late react i o n  
a s  t he termina l  stage o f  t h e  i ncrease o f  tubercu l in - type h yper
sens i t izat ion  wh ich began a few weeks  before. Thus the early 
Fernandez and the late M i tsuda react ions  are d ifferent  stages of the 
one process and i t  i s  not  r ight  to give them d ifferent  mean i ngs. They 
i ns ist  t hat i n  the  i m m unology of leprosy the phenomena of hyper
sensi t izat ion  should be s tudied i ndependent ly from t hose of res i s t 
ance or immun ity and that t here are many arguments which favour  
t he i r  be i ng  d is t i nct states which obey d ifferent pathogen ic  
mechanisms .  
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Persistencia de la Hipersensibilidad a Leprolina Proteica To tal 

( L . P. T. )  fnducida pOl' BCG en el Hombre . ( Persistence of Hyper

sensitization to Total Proteic Leprolin Induced by BCG in Man. ) 
N .  OLMOS CASTRO, P. B .  ARCUR l l L. B .  TOR N A N ZOS and 
col leagues. Leprologia, 4, I :  Jan . -Apr . ,  1 959, pp. 1 2- 1 7 .  

They made a stat ist ical s tudy of the hypersens i t i za t ion t o  total  
prote ic leprol i n  and K och's  crude t ubercu l i n  1 / 1 000 at 6 weeks  and 
at 7 months  after BCG i nocu la t ion of healthy persons .  They found 
that  B C G  i s  ab le  to  change a negat ive Fernandez to pos i t ive a t  6 
weeks  after i n ocu lat ion i n  a h igh proport ion of cases ; but at 7 
months t here is a loss of hypersens i t iv i ty  to  total  proteic leprol i n ,  
wh i le  t hat to 1 / 1 000 crude t ubercu l i n  rema ins .  r t  seems that th i s  
co-sens i t izat ion  phenomenon ( a  specific gro up-hypersens i t izat ion )  i s  
mai n ta i ned d ur ing the development of the i m m u ne process resu l t i ng  
from i n oculat ion ,  but  i s  lost i n  a short t ime ; however the monovalen t  
specific sensi t iv i ty  to  the causal germ remains .  

Sensibilizaci6n de Cachorros pOl' Mycobacteri um Leprae (Sensitiza

tion of Pups by M .  leprae . )  N .  OLMOS CASTRO, P. B. ARCU R I ,  
R .  L .  U SA N D I VA RAS, and  col leagues. Leprologia, 4, I :  Jan . -Apr . ,  
1 959, pp .  1 8-20. 

Ten dogs (pups) were sens i t ized to M. leprae by previous i nject ion 
of an aqueous  s uspens ion of heated lepromatous t i ssue (whole 
lepromin) and u nheated suspens ion .  They were t hen i njected i nt ra
venously with M itsuda- Hayashi whole lepromin and showed no 
symptom of anaphylactic shock . The lack of t h i s  shock causes t he  
authors to  t h i nk  that the hypersens i t izat ion produced i n  t he  Wade 
phenomenon i s  of t ubercu l i n i c  type, a bacterial hypersens i t izatio n ,  
and they affirm t h e  speci fic  natu re o f  t h e  Wade phenomenon .  

Hipersensibilidad y Reacci6n Peritoneal e n  e l  Cobayo Inyectado can 

el M. leprae ( Hypersensitization and Peritoneal Reaction in the 

Guinea Pig Injected with M. leprae . )  N. OLMOS CASTRO, M .  
CONEJOS, P.  B .  A RCUR I ,  and col leagues. Leprologia, 4, I :  Jan . 
Apr . ,  1 959, pp. 24-30. 

They s tudied h is to logical ly and bacter iologica l ly  the peri toneal 
react ion provoked in heal thy  gu inea p igs by the i nject ion of a 
suspens ion of lepromatous t i ssue r ich i n  M. leprae. This s uspens ion  
was  heated or unheated . They found many signs of  an act ive  and  
effect ive mechanism of resis tance, and point  ou t  the pecu l iarity of  
gu inea pigs i n  tha t  they  do  not react to  lepromi n  by i n t radermal 
i nject ion ,  even when repeated , bu t  have an effect i ve defence 
mechan i sm,  as shown by these peri tonea l  react ions .  
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Naturaleza de la Reacci6n Nodular Tardfa en el Fen6nemo de Wade 

( Nature of the Late Nodular Reaction in the Wade Phenomenon . )  

N .  OLMOS CASTRO, P. B .  A R CU R I ,  R .  L. USAN D I VARAS,  and 
coUeagues. Leprologia ,  4, I :  Jan . -Apr . ,  1 959, pp. 3 1 -34. 
Seven dogs were sens i t ized to M. leprae and its proteic deri vat i ve 

by a previous  i nject ion of an aqueous suspens ion of lepro matous 
t i ssue r ich in M. leprae wh ich was heated or unheated , and were then  
given i nject ions  of to ta l  proteic leprom in ,  an  aq ueous suspens ion of  
normal h u man sk i n ,  and to ta l  proteic lepromin  p lus  an aq ueous 
suspension of normal s k i n .  The lat ter two gro ups gave hypersens i t iza
t i on  react ions  at 48 hours, decreas i ng  in i n tens i ty  on the fol lowing 
days : a t  14  and 2 1  days there was  no i nflammatory react ion  nor la te  
nodu lar react i on .  The suspens ion of normal  sk in  provoked ne i ther  
early nor la te  react ions .  The authors th ink  t hat  the  la te  nod u lar 
react ion  observed i n  the  second part  of Wade's  phenomenon i s  
specific a'nd on ly  at t r i butable to  M. leprae. 

ecent Ad�ances in Leprosy Research .  R. J .  W. R EES, West Afr. M ed .  
J . ,  8 ,  6 .  Dec . ,  1 959, pp. 325-329. 
The causat ive organ i sm of h u man leprosy, descri bed by H ansen 

in 1 874, was one of the fi rst bacteria to  be ident i f ied , but  progress 
has been slow and awaits its successfu l cu l t ivat ion  and/or  t rans
m iss ion  of the d i sease to an experi mental  an ima l .  Any s uccess i n  the 
t reat ment of leprosy in recent  years has been obtai ned with drugs 
known to  be act i ve agai nst t ubercu los is ,  the  causative organ i sm of 
wh ich is related to M. leprae. Whi l e  d i rect at tempts to cu l tu re and 
t ransmi t  M. leprae m ust go on, m uch of value may be learned from 
st udies on  other  closely related and part icu lar ly non-cu l t ivated 
stra i ns  of mycobacteria .  f n  recent years t here have been a number of 
s t ud ies based on rat leprosy. This was fi rst described by Stefansky 
and Dean in  1 903, and i s  a nat u ral  d i sease of wi ld  rats t h roughout  
t he world . L ike h u man leprosy, i t  i s  a chronic i nfect ion  in  wh ich 
the  mycobacter ia exist as i n t racel l u lar  paras i tes of cells of mono
n uclear type,  nor, un t i l  recent ly ,  was t here any conv inc ing evidence 
t hat t hey w i l l  grow in vitro . The d isease can be t ransmit ted experi
mentally to  rats and mi�e .  Rees, and H i l ton  and Elek in 1 957 
reported quant i tat ive techn iq ues, adapted from those in tuber
culos is  work, and were able to determ ine  the generat ion t i me in vivo 
of M. lepraemurium. They fou nd that t he bacteria d ivided every 1 0  to 
1 2  days i n  the  mouse and every 7 t 0 8  days i n  the  rat. These generat ion  
t i mes are t he longest recorded for any micro-organ i sm (c . f. every 20 
to 24 hours for M. tuberculosis) and calcu lat ions  based on t ransferri ng 
them to  M. /eprae would g ive an i ncubat ion  period for h uman 
leprosy of 2 years or more,  which fits  in w i th  c l i n ical observat ions .  

The use  of t i ssue cu l t ure systems for attempts to grow h u man 
and rat leprosy mycobacteria fol lows from (a) the  i n tracel l u lar  

R
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pos i t ion  of t he baci l l us in �ivo ; (b )  the  fa i l u re of the  muri ne leprosy 
bac i l l u s  to der ive energy from a wide range of ext race l l u lar sub
strates ( G ray, 1 952) ; and (c)  i n h i bi t ion  by serum of t he endogenous 
metabol i sm of M. lepraemurium . I n  t hese respects t he leprosy bac i l l i  
tend to resemble v i ruses. Rees and Wong  ( 1 958)  first t r ied monocytes . 
Though t hey d id not  obtai n m u l t ipl icat ion ,  some of the bac i l l i  from 
t hese cel l  cu l tu res were v iab le  at 40 days. They next  obtai ned l im ited 
mu l t i pl i cat ion i n  cu l t ures of spleen t i ssue, and s im i lar  resu l ts  were 
reported by Wal lace, Elek and Hanks  ( 1 958) .  M ethods were al$o 
developed for prec ise enu merat ion of bac i l l i  i n  cu l t u res, and hence 
t he defi n i te detect ion of m u l t i pl icat ion .  

Pri mary cu l t u res of explanted t i ssue from prev ious ly infected 
an i mals offer the greatest chance of success, but such cu l tu res cannot 
be main ta i ned i n  a hea l thy state for long-term st udies .  Garbut t ,  
Rees, and Barr  ( 1 958)  have succeeded w i th  i n i t ia t ing  mu l t i p l icat ion 
i n a strai n of mouse fi broblasts. 

The electron microscope is a lso prov ing  of value in d is t ingu i sh 1l1 g 
l ive and dead bac i l l i  of M. lepraemurium, ( McFadzean and Valent i ne ; 
and Rees, Valent i ne,  and Wong, 1 958) . The degenerate forms pre
dominate in an imals rece iv ing effect ive chemotherapy. Th is  
techl'rique provides a new approach .  

(McFadzean and Valent ine have recent ly  reported on th i s  
tech n ique as appl ied to  M. leprae. See Leprosy Review 3 1 ,  I :  Jan . ,  
1 960, pp. 6- 1 1 . They found normal and  degenerate forms.  The 
percentage of the latter i ncreased after 6 months  of su lphone 
t herapy. The fragmented and granu lar  baci l l i  found after t reatment 
when stained by Z. N .  an.d examined with t he l ight m icroscope 
correspond wi th  the degenerate baci l l i  w i th  disordered protoplasm 
as seen by t he electron microscope. EDITOR . )  

Electronmicroscopic Studies of Tubercle Bacilli. Studies on Fixation 
in Ultrathin Sectioning. K .  FUKusHI .  Reports of the  Research 
I nst i tu te  for Tuberculosis and Leprosy : 9, 1 :  Dec. 1 959, pp. 1 - 1 7 . 
Tohoku  U niversity, Sendai ,  Japan .  
Wi th  1 8  figures on plates and fu l l  descript ions of mater ia l  and 

methods and resu lts  Fukush i  has reported on  his s t udies i n  fixat ion  
for u ltrath i n  sect ion ing  by osm i um tetroxide . Th in  sect ions of 
M. tuberculosis var. hominis and M. a vium and BCG were fixed 
under varying condit ions of t ime and temperature .  It was found that 
M. tuberculosis was fixed by 5 days at room temperature wi th  tbe 
best resu l t s .  For BCG, fixat ion at room or higher temperatures for 
4 to 9 days gave the best resu l ts .  For M. avium, fixation  at room 
temperatu re for 2 days was best .  Structu res revealed were those 
resembl jng mi tochondria ,  cel l wal ls ,  cytoplasmic membranes, 
electron-dense granu les, n ucle i ,  vacuoles, and cytoplasmic granules, 
as the  basal �Itrastruct u res of mycobacteria .  
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and Leprosy, 
hoku  U n iv . ,  Sendai ,  J apan ,  9, I ;  Dec . ,  1 959, pp. 34--53 : 

1 6  figures on plates . 
Observ ing  the  double  infect ion  of mur ine  leprosy baciU i  and 

t ubercle baci l l i  i n  rats and mice over several months ,  the  author 
noted that in  the  ear ly stage i t  i s  very d ifficu l t  to  d ifferent iate the  
les ions .  The on ly sure way is  t he find ing  of typical lepra cel l s  w i th  
many baci l l i .  The evolut ion of mur ine  leprosy is preven ted by 
t ubercu lous i nfect ion .  The occas ional  appearance of lepra ce l l s  i s  
noted very early i n  t ubercu lous foci when both  t ubercle and murine  
leprosy baci l l i  are i nocu lated s imu l taneously i n to  an imals .  I t  has 
been shown that early development of lepra ce l l s  fol lows rapid 
destruct ion of t ubercle bac i l l i  in the v i scera . This find ing  suggests 
t hat cel l s  i n fi l t rated by t ubercu lous infect ion  are temporar i ly l iable 
to  be i nvaded by leprosy bac i l l i  i n  the  ear ly stage i n  which tuber
culostatic act iv i ty has not  deve loped . The process of tubercu losis is 
prevented by the i n fect ion  by murine  leprosy baci l l i .  When an imals 
with mi ld leprosy are i n fected wi th  t ubercle baci l l i  of low v i ru lence, 
t ubercu lous  nod u les in the v i scera are delayed two weeks  in forma
t ion ,  compared wi th  the control an i mals .  When the chal lenge i s  by 
t ubercle baci l l i  of h igh v i ru lence t hel  e is not m uch d ifference i n  the  
severity or extens ion of murine  l eprosy and of t ubercu los i s .  But 
when rats w i th  serious leprosy are i nocu lated i n t raveno usly wi th  
tubercle baci l l i  of low v i ru lence, nodule  format ion i s  considerably 
prevented . Both tuberculous  and leprot ic lesions  develop under 
mu tual i nfluence in l ung, l i ver, spleen of rats and mice .  The t uber
cu lous  les ions  are suppressed and replaced by leprous  les ions ,  
because the  former develop rapid ly  but do not progress and t he 
latter slowly but always progressively and decis ively.  M ur ine 
leprosy fina l ly  produces genera l ized les ions  i n  rats and m ice. 
Polymorph leucocytes, foreign body giant  cel ls, and eosinophi l s  
often appear i n  parts i nvaded s imu l taneously by leprot i c  and 
tuberculous i nfect ions .  

HiS�opatho/�giCal Stud
T. 
Y on the Inoculation oj Human 

. 28, Into GUinea PIgs . KAWAWAKI . La Lepro, 6 :  
ates

Leprous 
Nov. ,  1 959, 

pp.  285-30 1 .  10 p l . 

Tissue 

The author i nvest igated h i s to logical ly the t issue react ions 
ar is ing from the i nsert ion of h uman lepromatous . t issue i nto  gu inea 
pigs. He found t he fi rst react ion is a nonspecific inflammat ion in t he 
subcutaneous t issue of the  gu inea p ig in to  which the  h uman lepro
matous nodu le  had been i n ocu lated . Later a specific granulat ion 
t i ssue  appears, composed of an  i nfi l t rat ion of rou nd cel ls with 
l eprosy bacil l i ,  and some epithel ioid cel ls, prol iferati�n of reticu l ul!' 
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ce l l s  and leprosy bac i l l i  appear i n  t he adjacent lymph glands. T lie  
i n i t ia l  exudat ive t i ssue react ion around the  i nserted lepromatous  
nod u le is  greater i n  young than  i n  ad u l t  an imals .  Necros is  i s  greater · 
i n  ad u l t  an imals ,  often wi th  abscess format ion .  The react ive exudate 
i s  more myxomatous in young an i mals than in ad u l t s .  Giant cel l  
format i9n beg ins  on t h e  6 t h  day after i nocu lat ion .  F i rstly come 
cel l s  of foreign body type, then Langhan s type, lastly giant cel l s  
w i th very large n uclei . 

Studies on the fnJecti'on Mechanisms of Murine Leprosy. M .  SUZU K I .  
L a  Lepro, 28, 6 :  N ov . ,  1 959, p p .  30 1 -309 a n d  pp. 3 1 1 -3 1 7 , 
3 1 9-340. 
Col loid�1 suspens ion of carbon black was used to block t he ce l l s  

of t he  ret icu lo-endot he l ia l  system i n  1 04 m ice and observed for 
5 months .  A marked i n h ib i t ion  of development of m ur ine leprosy 
w�s noted in the group i njected w i th  carbon black before t he i nocul a
t ion  of m ur ine l eprosy baci l l i ,  and the group w i th  before and after 
i noculat ions .  A nother group in which the block ing  was done by the 
1 5th day after i nocu lat ion  also showed a marked i n h ib i t ion . B lock ing  
done after t he 20th day  of i nocu la t ion showed on ly  s l ight i nh ib i t ion .  
A marked accelerat ion was  noted i n  t he group of m ice i njected wi th  
a m ixt u re of carbon black and muri ne leprosy baci l l i .  

I n  another exper iment percutaneous block ing  of  t he  ret icu l�
endothe l ia L  system wi th  carbon black was done i n  35 rats. This 
caused a marked degenerat ion  of t he m ur ine leprosy baci l l i  in  t he 
subcutaneous leproma and t he i n h i bi t ion  of t he development of 
fresh leproma and the d i ssem inat ion of baci l l i  i n to  whole  organs.  
A group of rats i njected wi th  the  mixture of baci l l i  and carbon blae1< 
was not d ifferent from t he control group i n  regard to t he develop
ment of subcutaneous leproma but the dis�eminat ion  of baci l l i  i nto  
whole organs was remarkably accentuated. 

In another experi ment  murine  leprosy was i nocu lated i n t ra
peri t onea l ly  and an i n t raven ous i nject ion given of carbon bLack . 
The d issemi nation of bac i l l i  was not d ifferent from the  control group .  
Next ,  i n t raperitoneal i nject ions of carbon b Lack were frequent ly 
repeated , i n  an i mals who had been given subcutaneous i noculations 
of murine  leprosy. Marked development of leproma was noted 
early, bu t  the d isseminat ion of bacil l i  i nto  whole organs was 
i nh ibi ted as compared w i th  the control group  .

I n  the last experiment a reversed a l lergic react ion was i nduced 
in 1 26 rats by us ing the ant i -monocyte Serum obtained (rom rabbits 
who had been sensit ized by the  i nt raperitoneal monocyte of rats. 
I t  was found  t hat in i n t raperi toneal ly i noculated murine leprosy 
t here was marked i nh i bi t ion  of the mu l t ipl icat ion of murine  leprosy 
bac i ll i  in the i n traperi toneal monocyte. Leproma 'development was 
also marked ly  i nh ibited , as shown i n  autopsies at 40 days. After 5 
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months  autopsy showed i nh ibi t ion  of d i ssem i na t ion  of baci l l i .  I n  
one group, wh ich had been i njected wi th  l i qu id paraffin prior t o  the  
i nject ion  of an t i -monocyte serum,  mu l t i pl icat ion of muri ne leprosy 
bac i l l i  was i n h i b i ted as compared wi th  the un t reated group .  

Detection of A cid-Fast by 
Microscopy. 

79, 
S .  

I ;  
W. A .  K U PER and 1 .  ROBERT M A Y .  

and Bact . ,  1 960, 
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The authors descri be t he ir  method ,  w i th  pra a i l s ,  

Path. 

of 
stai n i ng  mycobacteria by aurami ne-rhodam ine and exami nat ion by 
optical apparat us del i veri ng l ight  of about 4320 to 5660 A . U .  from 
a mercury-vapour  lamp to the  microscope usi ng  a dark -ground 
condenser and fi l ters. The objects fl uoresce reddi sh-gold · i n  co lour  
wi th great d ist i nctness.  Deta i ls  are  fu l ly  given i n  the paper wi th  
i l l ustrat ions of the  apparat us as ·set up  and of the bacter ia as t hey 

. appear, and t he work is wel l  wort h consu l t ing i n  t he or ig inal  by all  
laboratory workers i n  leprosy. I n  the preparat ion of t i s sue sections  
an i n terest ing addendum i s  t hat the authors have found that t issue 
sect ions are best t reated wi th  a m ix ture of 2 parts xylol  and I part 
ground-n ut o i l .  The au thors t h i n k  that t h i s  proced ure i s  very good 
for the detect ion of tubercle baci l l i  and is i nd i spensable for lepc.9sy 
baci l l i .  

Studies on  i n  v i t ro Reaction between Guinea Pig Peritoneal Cells and 
Leprolin 
Nov. ,  1 959, 
H i s  prev ious  

or Tu
pp. 

berculin Antigens. K .  OKA M U R A .  La LepTo, 28, 6 :  
33 1 -360. 

work showed that  gu inea pig peri toneal ce l l s  wh ich 
had been sensit ized either w i th  t ubercle baci l l i  or BCG have a 
common factor react ing against  leprol i n  and t u bercu l i n .  There was 
no passive transfer of th i s  react iv i ty  from rabbi t  to gu inea pig. It has 
been found that both sensi t ized and non-sens i t ized peri toneal  ce l l s  
of the gu i nea pig combi ne lepro l i n  ant igen in  vitro. This i s  on ly  wi th  
the per i toneal ce l l s  of the  gu i nea pig and cel l s  heated prev ious ly 

<at 48° C .  for ] 5 min utes fai led to  show th is combinat ion . When 
lepro l in  ant igen  combi nes i t  seems to  be freed easi l y  by heat ing  at 
48° C.  for 1 5  min utes .  When peri toneal ce l l s  of a gu inea p ig  sens i t ized 
by BCG combine lepro l i n ,  the  common react ion factor  of the  sensi
t ized cel l s  was i nact ivated and t he cel l s  fai led to  t ransfer  the passive 
react iv i ty against leprol� i n  and t ubercu l i n : 

Classification of � Y .  K A W A G UC H I .  

La Leprq, 28, 6 .  N o v . ,  1 959, p p .  378-390. 2 plates. 
Stefansky i n  1 903 
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leprosy descri bed 
two forms, glandu lar  and m uco-cutaneous .  Now most workers 
t h i nk  that these are merely early and late stages of the same d isease . 
The present author has found remarkable d ifferences between the  

·
var ious i nbred str.ai ns  of mice, and th inks  t hat mouse leprosy shou ld 
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be c lassi fied i n to  ben ign and mal ignan t .  I n  the  ben ign type the s k i n  
les i ons  appear early, a nd  are smal l ,  hard ,  a nd  sharply defi ned .  
Those of t h e  mal ignant type appear later,  a n d  are soft a n d  m uch 
larger, with a d iffuse t h ickened appearanqe .  These two cl i n ical types 
are an express ion of vary ing  degrees of res is tance. The mal ignant  
type progresses stead i ly ,  usua l ly  w i th  fata l  term i nat ion in  about  30 
weeks .  In  the  ben ign type there may be gradua l  regress ion and some
t i mes spontaneous hea l i ng  in the  late stage .  

r t  i s  of i nterest that g iv i ng BCG can somet i mes convert the 
mal ignant  to the  ben ign type. 

Mechanism of Blister Formation in Leprosy Patients . S .  N. CHATTER
J EE .  Internat .  J. of Lep . ,  27, 4 :  Oct . - Dec . ,  1 959, pp. 305-320, 7 figs .  
B l i sters are more common ly  found on anaesthet ic  hands than 

on any other part of t he body.  Heat wh ich is  not enough to cause 
burns of normal parts can s t i l l  prod uce b l i sters in anaesthet ic parts .  
The author descri bes i l l ustrat i ve cases . He  used a t hermocou ple and 
l i ght - t race ga lvanometer to  i n vest i gate th i s  matter  in  22 pat ients ,  
record i ng  the tem perat ures of the  anaes thet ic and correspond ing  
non-anaesthet ic parts before the  appl icat ion  of heat  at 52° C .  for 
5 min utes, and also immed iate ly afterwards .  There was usua l ly  a 
l ower temperatu re i n  the anaesthetic parts before the appl icat ion  of 
heat . He t h i nk s  t h i s  is d ue to a contract ion  of b lood vessels and a 
less act i ve blood c irculat i on ,  compared to t he normal  parts . When 
heat was appl ied the  anaesthet ic parts always rose to a h igher tem
perat u re than the  normal parts, because heat was less wel l  d iss ipated , 
based on i n sufficient  d i latat ion of b lood vessels .  B l i sters arise i n  
anaesthet ic parts because o f  t hese 2 factors o f  lower i n i t ia l  tem pera
t u re before be ing  heated and more accum ulat ion of heat after 
heat i ng .  A temperatu re not enough to produce b l i sters in a norma l  
part may be  j ust enough to  do so i n  an anaesthet ic part . Th i s  st udy 
confirms the author's prev ious  observat ion  that the neura l  s igns i n  
leprosy are c losely associated wi th  capi l lary con t ract ion  a n d  con
seq uent d im in u t ion  of blood supply i n  the  sk in of anaesthet ic parts, 
and that the temperat u re of anaesthetic i s  l ower than in normal  
parts .  A new and fru i t fu l  l i ne of s tudy i s  opened up.  

A Study of Myositis In terstitia/is Leprosa. S .  I SH IHARA .  Internal. J .  
of Lep . ,  27, 4 :  Oct . - Dec . ,  1 959, pp .  34 1 -346. 6 figs .  on  plates .  
Dr .  I sh ihara of Suruga Leprosari u m ,  Japan, reports on  a s t udy 

of i n terst i t ia l  leprotic myos i t i s .  It i s  a rare but gen uine  part of lepro
matous  leprosy. He took speci mens of muscle t i ssue from the calf 
of the leg in 4 cases, and found atrophic changes and lepromatous  
i nfi l t rates and acidfast baci l l i .  I n  a case which had i mproved great ly 
under treatment t here were swe l l i ngs i n  the calves of both legs wh ich 
were found to consist  of an i nflam matory exudate contai n i ng giant 
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ceUs and eos inoph i l ic leucocytes; and few baci l l i  apart from globi . 
T n  t he ot her 3 cases t here was muscle a t rophy and i n flam matory 
i n fi l t rates of h i s t iocytes or macrophages and lymphocytes, w i th  more 
or less abundant  baci l l i  i n  var ious areas . 

Reticulo-Endothelial Respo se in �
B .  GOZSY,  Internat .  J. 0/ Lep . ,  27, 

M�rine Leprosy. L. K ATO and 
4 .  Oct . - Dec . ,  1 959, pp. 347-354. 

In muri ne leprosy in rats the au thors s tudied t he capi l lary
endothel ia l  and ret icu lo-endothe l ia l  responses, compared w i th  t hose 
in un i n fected cont rols ( 80 rats in each group) .  The i nocu la t ion  of 
0 .5  m ! .  of a fresh ly  prepared suspens ion obtai ned from a leproma 
of a rat 3 months o ld was g iven subcutaneous ly  to 80 rat s .  The 
contro ls  rece ived sa l i ne i nocu la t ion .  At 20, 70, and 1 20 days, t he  
capi l lary and ret icu l o-endot hel ia l  responses were i nvest igated on 
normal and seroton i n -depleted rats : ( t he seroton in -deplet ion  was 
achieved by an i n traperi toneal i nject ion of 0 .3  mgm./ 1 00 gm.  of 
Reserpine 1 8  hours before t he experi ment ) .  Capi l lary react ions  were 
provoked w i th  dextran and w i th  h is tamine ,  then made v is ib le  w i t h  
I nd ia  i nk .  As the d i sease progressed there was a defin ite fl uctuat ion  
i n  capi l lary response. There i s  a st i m u lated systemic capi l l ary 
response in the early stages of the  i n fec t ion ,  but t h i s  lapses i n  the  
la te  stage . There i s  a s im i lar  s t im ulat ion of endothe l ia l  response i n  
t he early les ions  of i nocu la t ion ,  and none i n  t he late necrot ic stage 
of the  granu loma.  The phagocyt ic  funct ion  of t he ret icu lo-endothel ia l  
system i s  unchanged , as evidenced by the  I nd ia  ink tes t  made 20 
and 70 days after i nocu lat ion .  

Results of Inoculation of White Rats with Human Leprosy Bacilli by 
the Intraneural Route : Preliminary Report . N .  M U K ERJEE and 
S .  K UNDu . lnternat. J. ofLep . ,  27, 4: Oct . - Dec . ,  1 959, pp.  355-359. 
On t he basi s  of t he affin i ty  for nerve t i ssues on the part of 

M. leprae the au thors attempted to transmit  it to  wh i te rats by 
expos ing  the  sciat ic nerve and i nject i ng  it w i th  a suspens ion of 
leprot ic t i ssue r ich i n  baci l l i ,  m i xed w i th  an eq ual amount  of ster i le  
egg a lbumen . One out of 5 rats  so i nocu lated showed at 3t  months 
evidence of mass ive i nfect ion w i th  an  ac id fast organ i sm .  Passages of 
th i s  ac id fast organ i sm have been attempted in  other rats  and in  
gu i nea p igs .  Les ions developed i n  one of the  fi rst-passage rats ,  and a 
second passage has been attempted i n  rats and m ice. The gu i nea pig 
i nocu lat ions  were negat i ve,  and cu l tu res were negat ive .  The bac i l l u s  
t herefore was  pro bably not the  t ubercle baci l l u s  nor any other 
mycobacteri u m  read i l y  cu l t ivable ; i t  may be the Stefansky baci l lus  
as a ra t  of the  fi rst-passage group was i nfected by i t .  Th i s  br ings ou t  
the i m portance of excl ud i ng  the  Stefansky bac i l l us a s  a chance 
i nfect ion in experi ments where h u man leprosy mater ia l  i s  i nocu lated 
i n to rodents .  
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The Bacteriologic Diagnosis·of Early Leprosy by the Trypsin Digestion 
Method. J .  LEW and M .  C H U N G .  In ternat .  1. of Lep . ,  27, 4 :  
Oct . - Dec . ,  1 959, pp. 360-363 .  

As a pract ica l  met hod of obtai n i ng bac i l l i  free of t i ssue debris 
the authors chose and t ried out  the tryps i n  d igest ion method in 1 75 
cases . The t issue speci men, fresh ly  obta ined or for ma l in ized , abou t  
0 .5  g. i n  weight ,  was  autoclaved for 1 5  m i n utes a t  J 5 pounds 
press ure .  I t  was then ground i n  a mortar i n  7 to  8 ml .  of Sorensen ' s  
buffered sol u t ion  (pH 7 . 8 )  contai n i ng 0 .5  % t rypsi n ( Difco 1 /250). 
The preparat ion was t hen i nocu lated with freq uent shak i ng  for 3 
hours at 39° C . ,  and then cen t rifuged for 30 m in utes at 3000 to  
4000 r .p . m . ,  and  the  supernatant  flu id  decanted .  I n  the  case of  
formal i n ized t i ss ue the stage of autoclav ing  was  preceded by  wash ing  
i n  runn ing  water for 6 hours .  Th is  met hod was  found very usefu l  
i n  the  important early d iagnosis of leprosy. I t  revea led acidfast 
baci l l i  in 26 % of suspected cases wh ich otherwise wou ld have 
el uded certa in  d iagnosis ,  and it was successfu l in a l most 1 00 %  of 
cl i n ica l ly  d iagnosed leprosy les ions as yet un t reated . The techn i que 
and i nstru ments needed are s imple and the  method ava i l s  for 
speci mens preserved by formal i n  and sent from a distance. 

A cetate and Fumarate Permeases of Mycobacteri u m  smegmat i s .  
G .  A .  ELLA R D  and PATR I C I A  H.  CLARKE .  1. of Gen . Microbiol. , 
2 1 ,  2 :  Oct . ,  1 959, pp.  338-343. 

The i m permeab i l i ty of mycobacteria to many compounds wh ich 
are normal cel l  metabo l i tes has long been thought to be related to 
the h igh l i p id content of the  ce l l  wal l .  The authors wished to test the 
hypothesis that i t  m ight be d ue to the absence of speci fic permeases. 
They grew M. smegmatis on Lemco agar in t he presence and absence 
of acetate and fu marate. Organ isms grown wi th  fumarate ox id ized 
fumarate rapid ly,  and Lemco-grown and acetate-grown organ isms 
oxid ized fu marate after a lag period at an i ncreas ing  rate ; th i s  was 
i n h ib i ted by ch loramphenicol .  Disrupted bacterial  preparat ions  
oxid ized fu marate rapid ly ,  i r respect ive of  the  growt h  med i u m .  
Acetate-grown organ i sms oxid ized acetate a t  more t h a n  twice t he 
rate of fumarate-grown and Lemco-grown.  There was s l ight  adapta
t ion  to  acetate oxidat ion  by acetate-grown and greater adaptat ion  by 
Lemco-grown and fu marate-grown organ isms .  Acetate was ox id ized 
by d i s rupted bacterial  preparat ions .  The evidence seems to suggest 
the exi stence of fumarate and acetate permeases, t hough less c1ear
cut in the case of the adapt ive acetate permease . 

The i m permeabi l i ty  of mycobacteria cannot be ascri bed sole ly 
to  the h igh I j pid content of the  outer layers of the  ce l l  and specific 
permeab i l i t y  factors shou ld be considered . 
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Reacci6n Leprosa : Su Tratamiento con Cforoquinas . (Lepra Reaction : 
its Treatmen t with the Chloroquines . )  E .  MACOTELA. Rev. 
M exicana Dermatologia,  3, 3 :  Sept . ,  1 959, pp. 238-242 . 
The author d iscusses the  types of lepra reaction and the  t reat ment ,  

wh ich is t he commonest accessory therapy for leprosy. A d rug which 
is effective in  a l l  cases and without di sadvantages for the pat ient  has 
st i l l  not been found .  The antimoniafs have been used for some t ime 
and cont i nue to  be used, and the resu l t s  i n  general are good . There 
is l i t t le  danger in the i r  use but there are cases wh ich fai l  to respond . 
Transfusion of smal l  q uant i t ies of whole blood may give rapid 
i mprovement especia l ly when the react ion is chronic or w i th  grave 
deteriorat ion of the general cond i t ion .  The corticosteroids are 
powerfu l ,  but the i r  use demands constant medical supervis ion 
because of the dangers of u lcers, d iabetes, etc . ,  and 'on stopping the 
t reat ment t here may be a rebound react ion as i n tense or more than  
the original  react ion .  The  chforoquines were reported on by  Gonzalez 
Prendes and co-workers i n  1 955 ,  wlio gave 25 react ing cases a dai ly 
dose for 7 da.ys of 300 mgm . of Atebri n ,  with favourable resu l t  
especia l ly on fever and cutaneous lesions after t he fai l u re of other 
t reat ments .  Merk len and Riou used N ivaqu i n  i n  14 cases in 1 957 .  
This  a l so  had a good effect , i n  doses of 600 mgm.  oral ly da i ly  for 
5 to 1 4  days, wi th progress ive decrease to 200 mgm. dai ly for several 
weeks .  Germai n and other workers have had s imi lar  good resu l t s .  
M erk len ,  Germain ,  and Riou th ink t hat  the  ch loroqui nes not on ly 
have an act ion on t he acute react ional  episodes bu t  are an adj uvant 
to t he su lphones i n  the sense of i ncreasi ng the  to lerance of the pat ien t  
to  the  su lphones and fina l ly  rei nforc ing the ir  action .  The ch loroqu ines 
are worth t ria l  i n  grave react iona l  states. At  the begi n n ing of t real
m.en t  the i n t ram uscu lar  route may be better to lerated in many 
pat ients .  

Terapeutica A ctual de fa Lepra . (Present Treatment of Leprosy.) 
M. MALAcARA. Rev. M exicana Dermatologia, 3, 3 :  Sept . ,  1 959 , 
pp. 247-250. 
The author  quotes Chaussi nand as saying t hat t he number  of 

leprosy patients in t he world is about 1 0  mi l l ions ,  and about 600,000 
of them receive adequate t reatment . Because t h is di sease is ancient 
t he l i st of med icaments used for i t  is  l ong, and many of t hem have 
no act ion or even make the  pat ient  worse.  There i s  a sharp divis ion 
between the two epochs,  before the  su lphones, and after t he su l 
phones.  I n  March ,  1 94 1  t he fi rst su lphone was  used by Faget i n  
Carv i l le ,  U . S .A .  D DS was fi rst made synthetical ly i n  Germany i n  
1 908, and i n  1 937 i t  was used wi th  good resu l t s  i n  st reptococca l 
i nfect ions i n  an imals .  A l i t t le later t he fi rst su lphone derivative 
( Promin )  was used i n  t u bercu losis of gu i nea pigs, and a l itt le later 
Cowdry and R uangsir i  used i t  i n  murine  leprosy. This caused Faget 
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and h is col leagues to t h i n k  i t  could be usefu l  i n  h u man leprosy, and 
they gave i t  to  10 pa t ients ,  fi rst by mouth and then  i n t ravenous ly ,  as 
the  oral  route seemed too tox ic .  By October, 1 945 t hey found t hat 
7 1 .4 % had im proved after 6 months .  By 1 948 Cochrane and Lowe 
had shown t hat D DS i t se lf cou ld  be used orally in moderate dosage .  
In  M exico, Latapi and col leagues fi rs t  used Prom i n  and in  1 950 the 
use of D DS was establ i shed. The good resu l ts  of the  s u l phones are 
slow, so new drugs have also been s tud ied in the hope of get t i ng  more 
effect i n  less t ime .  These newer d rugs have e i ther been t hose wi th  an 
an t i - tubercu lous  effect or s uccessfu l i n  mu ri ne leprosy. S t repto myci n 
and Di hydrostreptomyci n were used on  a dosage of I g. da i ly  and 
found to  have effect ,  bu t  t he danger of toxici ty has i nh ib i t ed the i r  
general use .  TB- I or t h iosemicarbazone i n  a dose of 1 00 to 1 50 mgm. 
has good resu l t s  wh ich fade out  and some au thors advise aga ins t  i t .  
I N H  at 4 to  7 mgm.jkg.  dai ly i s  usefu l  i n  some acute man ifestat ions  
but i s  not  recom mended in  general as a rout ine  t reat men t .  PAS has  
been found to have no  act ion  agai nst leprosy. D DSO or d iami no
d i phenyl su lphoxide has a s im i lar  act ion  to  D DS,  but  in later stages 
of t reat ment is apt to be toxic .  An t i gen M aria!l Um in i n t radermal 
i nject ions  of 0. 1 ml .  once a month for 6 months causes severe local 
and general react ions  on  accoun t  of which i t  shou ld not be used . 
Diethyld i th io l isopht halate ( Et i su l  or ETr P) i s  appl ied by i n u nct ion .  
I t  has  a marked ant ibacterial act ion  from 3 weeks onwards, and has 
a d isagreeable odour, and res is tance i s  reported at 3 months .  
Cycloser ine has  been g iven at 500 to 700 mgm . dai ly  and most  
report a good resu l t ,  somet imes better than the  su lphones.  r t  
deserves wider i nvest igat i on .  The au thor t h i nk s  t hat the d iphenyl
th iourea Ciba 1 906 has given the best resu l t s  of the  newer drugs . 
The dose i s  3 g. dai ly i n  the ad u l t  and 1 . 5 g. i n  ch i ldren . Davey has 
reported t hat it i s  perfectly tolerated, t here i s  a marked i mprovement 
wi th  i t s  use which i s  as good as the  s u lphones and better and i t  is  
especia l ly  useful i n  severe neur i t i s .  Kanamyci n and Griseofu lv in  are 
worth t ry ing in leprosy. Kanamycin is given by i nject ion and has 
been shown to be effect ive in muri ne leprosy. G riseofu lv in  i s  given  
oral ly for fungal s k i n  i nfect ions and  m ight possibly be usefu l  i n  
leprosy. At  the  moment t he su i  phones con t i n ue to be  the  basic 
treat ment for leprosy. 

Cultural Determinants in Placebo Reaction . W M .  A .  SODEMAN, 1 r .  
Texas Reports on  B io logy and M ed ic ine ,  1 8, I :  1 960, pp.  1 8-24. 
The placebo effect of a drug may provide a major portion of i t s  

�ct ion ,  and may vary wi th  the d ifferent  cu l t u ral heritages of the  
people on whom i t  i s  used . I t  may a l so modify t he drug's act ion ,  or  
have l i t t l e  or no  effect orr th i s .  Placebo effect of a t herapy may so 
alter subject ive and object ive symptoms without changing t he basic 
d�ease state that both pat ient  and doctor are l ul led i nto  a sense of 
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fa lse secur i ty .  The placebo effect ca n we l l  apply to the i nert sub
stance given as a 'p lacebo' i n  d rug tr ia l s ,  for toxic react ions  have 
been reported by Wolf ( 1 954) to occur  from such an  i nert substance .  
Placebo effect i s  as old as therapy and i n  peoples of vary ing cu l t ural 
heritage presents  d ifferent  patterns which act ' t h rough neural  and 
humoral systems, and there are gro ups in any cu l t u re who are 
placebo reactors or placebo non-reactors .  There are both i nd iv id ual  
and cu l tu ral determinants  of placebo act i on .  The tech n ique of the 
ad m in ist rat ion of the drug, rat her than the  drug i tself, may el ic i t  
the  effect in some peoples .  I n  any case the d rug concerned m us t  fit 
into the group concept of d i sease or be reconci lable with i t  in order 
to have � placebo e ffect ,  and any i nd i v idual  rec ip ient  of the t reat ment 
must bel ieve that  i t  has a part to play i n  the al leviat ion  of h i s  d i sease 
state .  It is worth wh i l e  st udying  the d i sease concepts of every 
prim i t i ve and civ i l ized gro up,  so as to u nderstand the work ing  of 
placebo effects,  which penetrate i n to therapeut ic  pract ices every
where. H i l l i s  ( 1 952) tested several d rugs wi th  these poin t s  i n  m i nd ,  
and found tha t  by removing the placebo reactor group he obta ined 
a t ruer assessment of the pharmacological effect of aspi r in  as an  
ora l  analgesic, compared wi th  morph ine  and code ine .  A drug wi th  
l i t t le or no  pharmacological potency, i f  appl ied wi th  a logic of  
t reatment based on the  pat ient ' s  concept of d isease, may prove 
successfu l .  Treat ment ,  both physical and pharmacologica l ,  as we 
k now i t� ever conta i [ls an  unk nown q uant i ty  of placebo act ion  in its 
effect .  The pharmacological effect may be den ied ,  permitted , 
potent iated or added to: Dramatic t herapeut ic  s uccesses or fai l u res 
should always be i nterpreted wi th  regard to the placebo effect I n 
i nd iv id uals and cul t u ral groups a l l  round the world . 

A Concurrent Comparison of Home and Sanatorium Treatment of 
Pulmonary Tuberculosis in South India . WALLACE Fox and 
colleagues, Tubercu los is  Chemotherapy Cen t re, M ad ras. Bu l let i n 
of the World Heal th Organizat ion ,  2 1 ,  1 959, pp. 5 1 - 1 44. 
This  report i s  of great i nterest to  leprosy workers, as i t  gives 

experience of a year's s tudy of sanatori u m  and domic i l iary t herapy 
on balanced groups of about 96 pat ients  in each category. I t  was 
found that the resu lts of domic i l iary chemotherapy apprQach closely 
enough to  the  resu l t s  of sanatori u m  t reatment ,  n amely rest ,  diet ,  
n ursi ng, and supervised ad min ist rat ion  of the medici nes, but  there 
are also d i sadvantages, such as the d i srupt ion to fam i l y  l i fe .  The 
standard Of medical  care du ri ng  th i s  study was very favourable, bu t  
i t  i s  thought  t ha t  s im i lar  good resu l t s  wou ld  be  obtai ned from � 
domic i l iary service if i t  i s  operated from a t uberculos is  c l i n ic, and 
i f  t here i s  a sat i sfactory supply of ant i - tubercu los i s  drugs, and i f  
t here i s  enough staff ( i nc lud ing a publ ic  heal t h  nu rse and  a social 
worker) .  Adequate t ransport shou ld be provided, i nc lud ing �n� 
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ambu lance, and a smal l  number of beds for specia l  cases, an  efficient 
appoi nt ment system,  a system of su rprise checks on the co-operat ion 
of the  pat ien ts  i n  tak ing the i r  medici nes, rel iab le smear exami nat ions 
for t ubercle baci l l i  i n  sputum, and a w

.
elfare fu nd for especia l ly 

needy pat ients .  

Griseofufvina en Micosis Cutaneas Profundas. ( Griseofulvin in Deep 
Cutaneous Mycoses. )  F. LATA P I ,  P. LAVAbLE, J .  NOVALES, and 
Y. ORTI Z .  Rev. M exicana Der matologia,  3, I :  Jan . -Mar . ,  1 959, 
pp.  34-4 1 ,  8 figs . on plates. 

The new an t ibiot ic Griseofu lv in  has been shown by many 
aut hors, and also in M exico, to  have good act iv i ty as an  oral treat
ment of s uperficial dermatomycoses. The au thors now give a 
prel im i nary report on a tr ia l  i n  2 ' cases of deep mycoses, one of 
mycetoma d ue to Nocardia brasiliensis and the other of Sporotri
chosis due to S. schenckii. There was rapid and marked cl i n ical 
response in both cases, and further observat ion  i s  needed before a 
fi nal assessmen t .  

La  Dexametosana en  fa Lepra Reaccionaf. ( Dexametasone in 
Reactional Leprosy.) A.  J .  M ELAMED,  1 .  SI MONOVICH,  J .  GANOPOL, E. FU HR ER , and M .  M ELAMED.  Rev. Asoc. M ed .  A rgent i na, 73, 
I I :  N ov . ,  1 959, pp. 1 -9 .  

The au thors describe 1 3  cases of l eprosy i n  react ion  who  were 
given t he corticosteroid Dexametasone, and st udies were made of 
t heir proteinograms by paper electrophoresis and the Landis test 
for capi l lary permeabi l i ty .  I t' was found that t here were great changes 
in the capi l lary permeab i l i ty for the serum and protei ns  of the blood, 
and i n tense dysprotei naemias .  All t hese changes modified favourably 
or unfavourably according to  the stage of the evol u tion of the reac
t ion . A l though these tests are valuable i n  the  st udy of each individual ,  
the st udy suggests t hat the  greatest val ue l ies i n  t he appreciat ion of 
the s uccessive variations  in repeated tests in different c l inical and, 
therapeut ic. condi t ions .  From this  poin t  of view i t  i s  possible to 
classify the pat ients studied in th i s  i nvest igation  into ( I )  Toxic or 
co-ord inated, wi th  a good prognosis .  (2) Atoxic or  u nco-ord inated, 
w(t h  a bad prognosis .  The functional capaci ty of the vessels (arteri
oles, capi l l aries, and ven ules) in leprosy and in the leprosy reaction 
may explain the d ifferent evolut ive types of the disease and the 
varying resul ts  of the corticosteroid medication .  Dexametasone 
showed an action on lepra reaction s im i lar  to  drugs of the same 
nature used previously,  but with m uch more activity and less of 
secondary effects .  
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Results of In vestigation for the Physically Handicapped in Leprosy. 
J .  M I ZUOKA a nd I .  OY A M A .  La Lepro, 28, 5 :  Sept . ,  1 959, pp. 
1 8 3- 1 9 1 .  
A st udy was made of 1 209 leprosy pat ien ts  ( 755 lepromatous and 

454 t ubercu lo id ) .  Cri ppled in some degree were 940 cases ( 77 . 7  %) .  
Of these 59 1 or 48 . 8  % were mut i lated in the. upper and lower 
extremit ies, 295 or 24.4 % in the  upper extremity on ly, 54 or 4.4 % 
i n  the lower on ly.  Claw hand,  wrist-d rop, and l ack of oppos i t ion 
i n  the thumb were common .  V i sua l  d is t u rbance was freq uent I II 

lepromatous cases . Total amoun t  of hand icappi ng was 68 . 8  % of 
those exami ned .  

The Value of Thiacetazone ( 1'8- 1 )  in Leprosy . A .  M. A LO N SO. In·ternat .  
J. of Lep . , 27, 4 :  Oct . - Dec . ,  1 959, pp.  32 1 -327 .  
The author t h i n k s t hat Th iaceta�one has not been properly 

appreciated for its val ue in t he t reat ment of leprosy. S i nce 1 95 1  he 
has used i t  on 220. pat ients  and assesses i t  as a drug of the fi rst ran k .  
H e  gives b y  mouth 1 00 to  1 50 mgm. da i ly, i n  tablets o f  25 or 5 0  mgm. 
two or t h ree t i mes a day.  r n lack of toxici ty i t  i s  super ior to the �u l 
phones .  There have been no  toxic or side effects i n  220 pat ien ts .  Any 
form of the d i sease responds wel l  to i t ,  and for neural d i s tu rbances 
i t  seems better than  t he su i  phones .  The effect on  the bac i l l ary i ndex 
i s  s im i lar to t hat of t he su i  phones, and there were a few cases where 
negat iv izat ion was attai ned in shorter periods than usua l ,  e .g . ,  1 2  
months ,  20 months,  24 months .  

Treatment of Lepromatous Leprosy by a Combination 0/ D DS and 
Sarsaparilla. (Smilax Ornata . )  R. ROLL I E R .  Internal. J. of Lep . ,  
27, 4 :  Oct . - Dec . ,  1 959, pp .  328-340, I I  figs. on  plates . 
Sarsapari l l a  has been t radit iona l ly  used by M oroccans i n  t he 

t reatment  of leprosy. Two of the varie t ies used, Smilax ornata and 
S. japicanga were exami ned by Vai l l an t  and Bernard and Cottet and 
the sapon is ides st udied ,  and Roi l ier  and col leagues in 1 950 to 1 957 
s tudied the  act ion  in  leprosy. Weak aq ueous extracts were fi rst used, 
and later tablets contai n i ng  240 mgm. of the ext ract of S. ornata. 
Roi l ier  now reports on  two groups of lepromatous pat ients  observed 
over 3 years. The fi rst group  of I I I  cases were given DDS i n  pro
gress ive doses from 25 mgm . to 1 50 mgm. and the sarsapari l l a  4 to ! O  
tablets dai ly i n  the  fi rst week and remai n i ng  a t  1 0  tablets for a m in i 
mum of 6 mon th s  and  a maxi mum of I year, thereafter on  D DS a lone 
at 1 50 mgm. dai ly .  In  the  second group of contro ls  D DS was given 
in doses s im i lar to t he fi rst group.  With both groups the  t reatment 
was given 6 days a week .  Act i v i ty on  the  part  of sarsapari l l a  was 
i nd icated by s ign ificant ly  greater bacterial negat i v izat ion  after 1 2  
months ,  compared wi th  D DS a l one.  The author  t h i nks t hat the 
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t reatment of leprosy by a combinat ion of red sarsapar i l la  ( Smilax 
ornata) and D DS represents  t he best t herapy at the  presen t  t ime, and 
is a t herapeut ic  associa t ion such as wil l  avoid d rug resistance. 

Health Services in the U.S. S. R.  Public Health Papers No . 3 , W H O, 
Geneva. 
This i s  an i n terest i ng  report on the hea l th  organ izat ion  and 

med ical care i n  the U .S .S . R . ,  ari s ing from a v i s i t  in October 1 958 
of an i n ternat iona l  team of 23 medica l  specia l ists and healt h 
ad min i st rators .  There is a reference to  leprosy on  page 23 as fol lows : 
"The fol lowing d iseases occur  on ly sporad ical ly  or as isolated out
breaks : t rachoma, typhoid fever, leprosy (6,000 cases on ly  i n  the  
who le  of the  U . S .S .  R . ) , ma lar ia  ( 5 ,000 cases on ly  du ri ng  1 957 in  
t he whole U . S .S .  R . )" .  

Control of Leprosy in  the U.S. S. R . : Participation of Local Medical 
and Prophylactic Tnstitutions. N .  A. TORSUEV and P. S .  
G REBEN N I KOV.  Tndian 1. of Dermatology, 4 ,  4 :  J u ly, 1 959, 
pp. 95-99. 
These workers of the Rostov-on- Don Experi mental  and C l i n ical 

Leprosari u m  describe the process of i ntegrat ion of the ant i - leprosy 
work in  the U . S .S . R .  i nto the broad medical and publ ic  hea l th  
network of the coun t ry .  Sk in  and V . D.  cl i n ics, health and epidemio
logical stat i ons ,  and rural  medical services a l l  play the i r  part, and the 
leprosar ia exist i ng  ( n umber and location  not given) are to be fi tted 
i n to  the plan . (The n umber of k nown cases of leprosy in the U .S .S . R .  
i s  not stated . From other sources, part icu lar ly the W H O  vis i t ,  the 
number is g iven as 6,000. EDITOR.)  Care is  bei ng taken to  i nclude the 
i n st ructio n  and train i ng of healt h  workers, rural  medical a ids 
( feldshers), doctors and students ,  and the search for and regis trat ion  
of contacts is no t  forgotten .  In  short ,  i n  Russ ia they are  i n  the stage 
of modern i sing and improving their ant i - leprosy work , and mak ing  
i t  widespread . 
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R E PO RTS 

Annual Report 0/ the Medical Dept . ,  Uganda Protectorate, 1 958 ,  
Vo l .  2 .  
This  report on pages 43-45 conta ins  summari sed figures for 

leprosy work by d is t ricts and provi nces, and figures for those i n  
t reat ment v i l l ages. I n  t h e  fou r  provi nces o f  Uganda the i ntake of 
leprosy pat ients  had reached 62,003 by December 1 958 .  The tota l  
of d ischarged cured was 5,2 1 7  in  December 1 958 .  Tota l  absentees 
were 1 9 ,682, and the esti mated n u m ber attend i ng was 32,2 1 7  at 
December 1 958 .  The Treatment V i l lages in t he 4 provi nces were 76 
in number, with accommodat ion  for about 4,4 1 4  pat ients .  Three 
have been closed . Leprosaria  are 5 in n u m ber, w i th  a tota l  i n take 
to  December 1 958 of 1 4,852 and total  d i scharges of 2,6 1 2  to t hat 
t ime. The total absentees were 5 ,5 1 2 . The est i mated n u m ber i n  
attendance i n  1 958 was 3 ,302 . 

Repprt 0/ Pakistan Leprosy Relief Association, Karachi Branch, 
from May, 1 957 to December, 1 958 . 
The Pres ident of the  Associat ion is M r. N .  M .  K han ,  C . S . P . ,  who 

is  t he Ch ief Commiss ioner, Karach i .  The Chairman i s  M r. M uzafar 
H usai n ,  C .S . P . ,  the Hon .  Treasu rer, M r. M .  A. M i rza, a nd the H o n .  
Secretary, M r. Sarfaraz K h a n .  Th is  i s  t h e  fi rst report, for the 
Pak i stan Leprosy Rel ief Associat ion ,  K arach i  Branch,  came i n to  
bei ng i n  M ay 1 957 .  I t s  fi rst t a sk  was to take over t he  run n i n g  of the  
Manghopir  Leprosy H ospital . There was m uch to  be  done ,  and t hey 
started wi th  a credi t  of Rs .  23/- (about £ 1  1 4s .  Od .) ,  bu t  generous 
donat ions were given and much vo l u ntary service, and i t  has been 
poss ib le  to i mprove the  hospita l  great ly .  There are 200 i n pat ients  and 
more are ask i ng  for accommodat ion .  I t  i s  proposed to bu i ld to 
rece ive a further 1 00 i npat ients  and to provide an  outpat ient  c l i n ic  
i n  the  c i ty .  The la t ter  i s  est imated to  cost 1 00,000 rupees ( £7, 500) .  
Mend icancy of leprosy pat ients  i s  a problem in the  ci ty .  

A nnual Report of the Medical Department, Tanganyika, 1 958,  Vol . 2'. 
On  pages 20 and 2 1  are stat ist ics of leprosy i n pat ients and out 

pat ients .  There are  1 9  leprosar ia ,  in  which t here were 4,700 pat ien ts  
res ident  at the end of N ovember 1 958 ,  most ly  on  su I  phone therapy. 
There were 1 , 500 pat ients  admitted d ur ing 1 958 and 778 discharged . 
Leprosy outpat ien t  cl i n ics are 344, wi th  a total of 28,727 cases u nder 
t reat ment ,  i ncl ud i ng  7,07 1 new cases d uri ng 1 958 .  The total u nder 
su I  phone t reat ment i s  25,902. 

Annual Report of the Calcutta School of Tropical Medicine, 1 957-58 
( issued 1 959) .  
On pages 1 22- 1 26 Dr.  N. M uk herjee reports on  the work of the 

Leprosy Depart ment .  
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There were autoradiographic studies on D DS tagged wi th  S 35 ,  
wh ich  showed a h igher concentrat ion around ha ir  fo l l icles, sweat 
glands, blood vessels ,  nerves, and cel l u lar exudate .  

Electron and phase microscopy of M. leprae revealed a glea- l i ke 
substance around each baci l l u s  and espec ia l ly  aro und a globus .  
U nder su i  phone t reatment bac i l l i  from patients showed no obvious 
changes in the first 6 mont hs  bu t  later the ceU membrane beca me 
ragged , cytoplasm d i s i ntegrated , m i tochondr ia often broke up i n to  
smal ler granu les, the cel l  wal l  d i s in tegrated and part ia l ly  absorbed 
in some, and glea material  d isappeared . 

r n  immunology st ud ies con t i n ued on Dharmendra refi ned 
lepromin  and Kedrowsky an t igen on 1 ,0 1 5  s ubject s .  The react ions  
were very s im i lar ,  but  t he Kedrowsky ant igen often prod uced a 
smal ler  zone of eryt hema and rather more i ndurat ion at t he s i te of 
i nject ion .  The lepromin  react ion was stud ied h i sto logica l ly .  r n the  
lepromatous cases t here was  on ly s l ight oedema and  t i s sue  destruc
t ion .  I n  the t ubercu lo id there was marked oedema and s l igh t  
i nfi l t rat ion w i th  polymorph neutropru ls ,  lymphocytes, h i s t iocytes, 
and eosi noph i l s .  Later after 48 hours the lymphocytes and h is t iocytes 
i ncreased in n u mber. 

St udies in experimental transmission were on young Syrian 
hamsters and hybrid black mice, by i n t raperi toneal route of i n ocu la
t ion . There was some success .  

Histopathological st udies were carried out  on leprosy lesions .  I n  
t ubercu lo id les ions some of the  h i st i ocytes and macrophage ce l l s  
were found to  contai n ester phosphat ides, especia l ly i n  react i ng  
t uberculoid les ions .  I n  lepromatous  les ions  h i s tamine content was 
found not h igher than in heal t hy t i ssue .  A st udy was also made of 
hypopigmented macu lar  les ions in 9 cases. Bacter ia were found in 
some, and a weak posi t i ve leprom in  test in some. 

rn therapeutic studies Acidomyc in · was used by i n t radermal 
i nject ion of the les ions ,  0.25 ml .  r is i ng  t o  1 ml .  on a l ternate days for 
9 months ,  i n  2 t u bercu loid cases . The les ions s ubsided completely, 
but  w i thout  recovery of sensory percept ion . For lepra react ion 
Sandosten calc i um and I rgapyri n were t ried i n  5 cases . The fi rst drug 
gave moderate i m provement .  I rgapyr in  also gave a moderate 
i mprovement .  Ch lorapromazine ( Largact i l )  was tr ied unsuccessfu l l y  
for rel ief of jo in t  pai ns and dist urbed s leep i n  one case. 

The East African Leprosy Research Centre. p. 1 0, The East African 
Counci l  for M ed ical Research ,  Ann ual  Report ,  1 958-59, pub. by 
Government  Pri n ter, N airobi . 
Th is  Centre has been i n  existence 5 years. The staff at presen t  

comprises the D i rector, Dr .  John  Garrod, a b iochemis t ,  M r. G .  E .  
E l lard, M .SC . ,  and M r. R .  Rhodes-J ones, laboratory tech nologist ,  
and M rs .  Rhodes-J ones ( photographer). The Centre carr ies ou l  



R EPORTS 2 1 9  

med ical superv i s ion of 6 leprosy c l i n ics i n  U ganda and 4 i n  Kenya,  
and on ret i rement of Dr .  Harden -Smi th  as med ical o fficer i n  charge 
of the  Leprosari um to which the Research Cen t re is adjacen t ,  
Dr.  Garrod has  taken  over th i s  work . Dr.  Garrod records apprecia
t ion  of the generous financia l  support by the Bri t i sh  Leprosy Rel ief 
Associat ion t o  the  Cen t re,  by a contr ibut ion  wh ich amounts to 
near ly one half of the  r u n n i ng expenses, and for a recent  grant  of 
£4,000 for mains  electrical con nect ion  to  the Cen t re .  I n  the scient ific 
work of the  Centrc, M r. E l lard has used the ferric ch lor ide method ,  
prev iously developed i n  t h e  Centre,  for s tudies of the  absorpt ion and 
excret ion  of the drug SU 1 906, (d i phenyl th iourea), and i t s  meta
bol i te .  H e  has found that for max imum absorpt ion  and e ffect the 
dose need not exceed 1 . 5 g. at a t ime and preferably shou ld be g iven 
da i ly at least . About  one-ten th  of the ora l  dose is  absorbed and 
metabol ized . At tempts to isolate the metabo l i te are mak ing  some 
degree of progress .  Dr.  N aylor of Makerere Col lege has begun  work 
on rad io  isotopes in t he i r  uptake by baci l l i .  Three years' experience 
of the d rug tr ia ls  w i th  C iba 1 906 confi rms t hat i t  i s  a valuable 
a l ternat i ve l i ne of t reatment ,  wi th absence of tox ic  effects, and less 
of u npleasant react ions  and the ir  seq uelae. Et i su l  or d iethyld i t h i ol
isoph thalate by i n u nct ion i s  a lso being  t ried. Progress i s  3 to 4 
t i mes as fast as wi th  standard t reat ment , and any d rug res istance is 
avoided by i ts  use in combi nat ion with standard drugs, and there 
a re some hopes that a fu l l y  lepromatous case may reach bacter i a l  
negat iv i ty wit h i n  a year  of start i ng  t reatmen t .  C l i n ical progress runs  
closely paral lel to  progress in  bacterial counts  and h istology. There 
is an odour  associated with the use of the drug.  This does not upset 
the pat ient  m uch but causes some ostrac ism from his assoc iates. 

Dr.  G arrod records t hat as a resu l t  of the work in t he 1 0  ou t 
pat ient  c l in ics, more lepromatous cases are found .  

The German Leprosy Relie/ Association . ( Deuisches A ussiitzigen 
Hilfswerk .) ,  4 Domin ikanerplatz, Wurzburg. 
Dr .  L N owick i of the M ed ical Department  of the  German 

Leprosy Rel ief Associa t ion has k i nd ly  provided i n format ion  about 
th is  new Associat ion .  I t  was founded in 1 957 and began as a work of 
rel ief and aid to a leprosari um in Eth iopia, on  fi nance provided by 
vo luntary contribut ions  from the publ ic .  I t  next gave support in 
medicaments and ins t ruments to other leprosaria and constructed 
its own leprosari u m  in Bis id imo  near H arar in E th iopia .  I t  now also 
aids 2 leprosar ia in K orea, I in I ndonesia,  I in I nd ia ,  3 in Tangany ika ,  
and others in  Paraguay, Chi le ,  Braz i l ,  A rgent i na, and Colombia,  
and has extended aid to  3 centres in Eth i opia besides Bis id imo, and 
others i n  Ghana and A ngola. The Associat ion a lso g ives scholar
sh ips to 1 2  med ical s tudents from f nd ia  and I ndones ia ,  who m ight 
become medical  officers of leprosaria in t hese countries, and proposes 
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1 0  establ i sh a research centre under the guidance of Dr. G .  
K l i ngmUl ler (who i s  V ice- Di rect or of t he W U rzburg U n ivers i ty  
H ospita l  for Sk in Diseases ) .  

Rajah Sir Charles Brooke Memorial Settlement, Chunk ing, Sarawak ; 
Report for 1 959.  
Dr .  J .  D .  F in layson and M r. H amish M acGregor, O.B .E . , report 

a good year .  The number of pat ients  on  the roll was 384 at the 
begi n n i ng of the year and 388 at the end .  New admiss ions were 82, 
and 69 were d i scharged symptom-free. Tubercu los is  seems to  be the 
most important i n tercu rrent  d isease, for du ri ng  the  year 46 cases 
were t reated . Of great i n terest are the remarks in the report on the i r  
experiences i n  the treat ment of leprosy. M ost pat ients are given 
bi-week ly oral D DS tablets, J to 3 tablets, and thei r efficacy has been 
shown by the n umber of d i scharged pat ients .  A lso for pat ients  who 
do not make good progress or show t hemselves in tolerant to the 
D DS, some 45 patients recei ved week ly  in t ram uscu lar  i nject ions  of 
Sul.fon V.C.B. ,  which i s  a combinat ion of sui phones and hydno
carpus o i l .  This t reatment has proved very helpfu l .  Ciba 1 906 and 
Etisul have also been tr ied : 

Ciba 1 906 ( DPT, or diphenylthiourea) was given i n  dai ly oral 
dosage to 1 0  pat ients for 2 1  months .  With 2 except ions the baci l lary 
i ndex i mproved greatly apd 4 became negat ive and remai ned so.  
Eight of the 10 st i l l  have I <!act ions and new nodules so the c l in ical 
state lags behind .  Another 7 patients have the C iba 1 906 for periods 
of 3 to 9 months and are improving but s t i l l  s ubject to react ions .  
Another 3 pat ients adm itted in  December were given Ciba 1 906 and 
Et isu1  i s  to be given later. The u sual  dose of Ciba ] 906 has been 3 
tablets daily, as the patients do not seem to tolerate more.  React ions 
are m i lder on the whole. 

Etisul (diethyl d i th io l isophthalate) has been given by i n u nction 
in 3 groups of patients and a reduction in the bacil lary i ndex was 
obta ined of 56 % over a period of I I  to 1 5  weeks  ( this  would take 
6 to  1 2  months or more on standard t reatment) .  Of the 1 3  cases on 
tr ial ,  6 became negative and 2 relapsed . Combination with DDS and 
other drugs will now be tr ied.  

Mission to Lepers : The Present Statt of the Leprosy Work in Korea, 
1 960. 
Dr. N .  D. Fraser, M ed ical Secretary of the M ission to Lepers, 

7 Bloomsbury Sq uare, London, has k i nd ly  provided the following 
information.  

Rev.  C .  M. L loyd and M rs .  Lloyd and Miss Grace Bennett ,  
S.R.N., S.C.M., arrived i n  Korea i n  1 956.  In 1 959 t hey were joined by 
Dr .  Gerald Wi lson and M iss M.  But terworth ,  S.R.N., S.C.M. Rev. 
Lloyd reports that the first J 0 months were spent in Pusan, from 
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whence t hey vis i ted various  concentrat Ions  of leprosy pat ients  who 
were vol untar i ly  segregated on the  outsk i rts of towns and v i l l ages 
and i n  more remote places . These groups were i ndependent and t r ied 
to ad m in ister themselves, and did not  seem l i ke ly to  respond to  any 
new approach, so Pusan area did not  give scope for t he formation 
of a new modern cen t re .  M r. Lloyd t herefore decided to  move to  
Taegu ,  r igh t  i n  the  cen t re of  an area heavi ly  affected by leprosy. 
Here he found Koreans had a m uch more alert i n terest and act i ve 
concern ,  and i n  the  Provi ncial  Heal t h  Dept . Pat ients  soon came 
forward and a small weekly c l in ic  was formed, hel ped by Dr.  S .  R .  
Cho i  o f  t he Government  M obi le C l i n ic who  at  t hat  t i me was con
d uct ing a leprosy survey . Soon t he Presbyterian M iss ion H ospita l  
provided more su i table premises for the cl in ic and t he women of t he 
Church i n  K orea raised fu nds .  By 1 960 t he ou tpat ient  cl i n ic work i n  
Taegu moved to  prem ises i n  t h e  grounds o f  the  Govern ment  M ed ical 
Col lege H ospi ta l ,  and 1 1  other c l in ics had been set up  in rural  areas 
w i th i n  a rad iu s  of 50 m i les of Taegu ; the tota l  registry of pat ients  
reached 1 ,000, wi t h  20 to  30 new pat ients month ly .  Regular at tend
ance i s  500 t o  600 pat ients .  These cl i n ics may be i n  t he open a i r  and 
roadside, or i n  s imple accommodat ion .  I t  soon became evident t hat  
a cen t re of hospi tal i zat ion  was necessary, and has been begun by a 
fou r-bed un i t  i n  the  Taegu M edical Col lege H ospital  opened i n  
December 1 959, and su rgical and X-ray faci l i t ies have been given .  
I t  i s  hoped t ha t  a larger and more permanent leprosy hospital wi l l  
develop from th is .  There i s  a Government leprosari um,  Ae Sang 
Wan, some 10 m iles from Taegu where t he medical team vis i ts and 
spends one day a week, and where t he i r  work i s  welcomed and appre
ciated . This  leprosar ium has a Korean ful l - t ime medical officer, a 
laboratory technkian ,  and a trained nu rse, and 800 pat ients ,  who 
are now being examined for the purpose of classificat ion ,  wi th a 
v iew to  bri ng ing emphasis on the admiss ion of infect ious pat ients  by 
preference. Also t here have been great s trides i n  t he ad min i s t ration  
of Sorok Do,  an is land off the  south coast of Korea where t here 
are 5 ,000 to 6,000 pat ients .  The M iss ion has given help to the 
Government  Preventori u m  i n  Taegu ,  where M iss Bennet t  runs a 
cl in ic for hea l th  supervision of the 200 ch i ldren .  There is also good 
work which the M ission helps at  Andong Colony, 80 mi les north of 
Taegu,  which is a refuge for mut i lated and crippled patients founded 
by Mr .  K i m  Dae Bal, who is also in charge of Ae Sang Wan.  The 
Korean M i nister of H eal th has publ icly expressed the sincere 
appreciat ion of the M i n is t ry for all t he  help given by t he M ission  
t o  Lepers and the hope for i t s  cont i nuance. 
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Book Review 

The Handbook 0/ Diseases 0/ the Sk in, 6th Ed i t i on ,  1 959, price 8s .  6d . 
net ,  H .  O. M ACKEY : London,  M acmi l lan  & Co. ,  263 pp. ,  203 

i l l ust rat ions  black and whi te .  
This Handbook 0/ the Diseases 0/ the Sk in i s  meant  for s tudents  

as a pract ical guide to  d iseases of the  sk in  and as such is very good 
va l ue .  Jt i s  i n teres t ing to note t hat it i ncl udes two pages for the 
descri pt ion of leprosy, wi th  s ix  i l l ust rat ions .  This  i s  i n  l ine wi th  the  
nat u ral pos i t ion  of leprosy as a sect ion of dermatology, and w i l l  do 
someth i ng  to  bri ng to t he m i nd of the s tudent  an awareness of th i s  
d i sease, wh ich ,  because of the  greater movements of  t he peoples of  
t he world, can provide exam ples even i n  European pract ice. There 
are about 300 cases known in England at the present t i me. The 
descri pt ion of leprosy given is necessar i ly  brief and because of its 
impact on  t he st udent perhaps the author w i l l  not m ind i ntrod uci ng 
a few correct ions .  On page 1 77 i n  the fi rst paragraph, he states that 
it ends "usua l ly  w i th  a fata l  term i nat ion  from i nvolvement of the 
v i scera or  from in tercurren t  d i seases" .  This  is mis lead i n g ;  i t  would 
be bet ter  to  say "usua l ly  not  with a fata l  term i nat ion from the 
leprosy per se but  from i ntercurren t  d i seases" .  On page 1 78 in  the 
descri pt ion  of nodu lar leprosy i t  i s  u nwise to leave ou t  t he i n forma
t ion t hat lepromatous leprosy can appear, and often does, not on ly 
i n  the face but  i n  the  whole body. A useful add i t ion  would be the  
sen tence added to t he fi rst paragraph as  fol lows : " N od ules,  or  
raised macu les, or d iffuse i n fi ltrat ion ,  may appear symmetrical l y  
d i sposed over the  who le  body".  I n  symptoms, fi rs t  s i gns  are given 
as a h usky voice and nasal d i scharge . T n  fact ,  these are apt to be i n  
t he late stage and i t  would be t ruer t o  say that the fi rst  s igns are 
usua l ly  seen in the appearance of raised macules, or nodules, or 
i nfi l t rat ion  of the  s k i n .  Later the author  states "the malar ia l  type of 
fever w i th  wast i ng  and d iarrhoea i s  common" .  It wou ld be better 
to state for t he st udent 's i nformat ion  t hat there i s  a react iona l  form 
of leprosy associated wi th fever and arthralgias and neur i t i s  and 
swel l i ng  of the exist i ng lesions  in lepromatous leprosy, and t hat there 
is a lso a react iona l  t ubercu loid leprosy. On page 1 79 i n  the th i rd 
l i ne ,  the term ' leper claw' is better rendered as 'c law hand' .  I n  
d iagnosis the author states that i t  i s  made by find ing  the baci l l i ,  
wh ich  i s  perfect ly  correct but  he misses a very good opport u nity as 
a dermatologist by fai l i ng  to add "and by carefu l c l in ical observat ion  
of the lesions  and of the associated i nterference wi th  nerve sensa
t ion" .  I n  t reatment of leprosy he states t hat "su lphone J -5 1 i s  a 
rapid non-toxic ant ibiot ic",  but  the term 'ant ibiotic' i s  out  of p lace 
as J -5 1 is a chemQtherapeut ic  agent .  U nder t reatment it would be 
usefu l  to ment ion  t hat the severe nerve pain s  of leprosy cal l  for the 
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use of ch lorpromazi ne in conj u nct ion with anaLgesics such as 
aspi r in  and pet h id ine  and t hat leprosy react ions which are so 
t roubLesome can be t reated wi th  the an t i maLar ia L  d rugs, s uch as 
ch loroq u ine  and mepacrine,  and the cort icosteroids are of great 
val ue .  

Transactions of the 7 th International Congress of Leprology, Tokyo, 
November, 1 959, publ ished by Tofu Kyokai ,  Tokyo, Japan , 1 959, 
5 1 8  pages, over 200 i l l ust rat ions .  

This  very a t t ract ive clearly-pri n ted vol u me i s  a wort hy record of the  
un ique 7 th  Congress. The papers are  given i n  Eng l i sh ,  French and 
Span ish ,  and Japanese au thors have very courteously given t he i r  
papers i n  Engl ish . There i s  an i n terest i ng  and val uable record of 
d i scuss ions,  and i ndeed of al l  t he extracurr icular socia l  act i v i t ies of 
the Congress, v is i t s  to leprosaria,  and research cen t res, etc. The 
Techn icaL Resol u t ions  of t he Congress ate presented on  pp. 457-490. 
H earty congrat u lat ions are due  to  t he Tofu Kyokai on  t he produc
t i on  of t hese Transact ions ,  and many wil l u nderstand the amoun t  
of  hard work behi nd i t ,  and  express t he i r  grat i tude.  

Varim;oes em Torno de um Mesmo Tema. ( Various A ddresses on the 
Same Theme.)  by Dr. Orestes Din iz, D irector of the  Nat iona l  
Leprosy Service, Braz i l ,  R io  de Janei ro, 1 959, 1 95 pp .  
These var ious speeches and papers of Dr .  Orestes D in i z  have 

been gathered t oget her and are worthy of being  s t ud ied careful ly  
in  ful l ,  as t hey show the  bases of the present an ti -leprosy campaign 
in B razi l  and expla in  the programme and plan of the fut ure work . 
There are 20 art icles, beginn ing  wi th  Leprosy Makes 5,000 New 
Victims Annually, and includ ing How to Intensify the Antileprosy 
Campaign, The National Antileprosy Campaign, New Phase in the 
Fight against Leprosy in Brazil, Conquering the ,Leprosy Endemia by 
Chemotherapy, Organization of the Leprosy Control Programme 
and its Integration in the General Public Health Services, Prophylaxis 
of Leprosy in Brazil, Training of Personnel for the Work of the 
Antileprosy Campaign, etc. 

Expert Committee on Leprosy, Second Report ; W H O  Technical  
Report  Series, No .  1 89,  Geneva, 1 960, pp.  27 .  
F ive of the  29 members of the W H O  Expert Advisory Panel met 

by arrangement of WHO in Geneva on 3rd to 8th A ugust, 1 959 .  
These were Dr. J .  A .  Kinnear B rown,  Dr .  Orestes Diniz, Col .  P.  
Laviron ,  Dr .  H .  W .  Wade, and Dr .  R .  Y. Wardekar. From the 
Secretariat were Dr.  W. Bonne, Dr. J. M .  M. Fernandez, Dr .  J.  Gay 
Prieto, Dr. V. Martinez Dominguez: The Committee elected Dr. 
H. W. Wade as Chairman,  Col. P. Laviron as V ice-Chairman and 
Dr.  J. A. Kinnear Brown as Rapporteur ( i . e . ,  Recorder) . 
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The Com mi t tee fi rst considered t he infect ivity and Mode of 
Spread of Leprosy. They t hought t hat lepromatous cases are not t he 
on ly  source of i nfect ion ; border l i ne ,  react ional  t ubercu lo id ,  and 
some i ndeterminate cases have a certa i n  degree of i nfect iousness .  
Truly polar t ubercu lo id cases are not normal ly infect ious .  Leprosy, 
even in t he lepromatous form,  does not seem to  be able to  i nfect 
t he majori ty of i nd iv id uals .  The nat u ra l  suscept ib i l i ty of the  host 
seems to play an i m portan t  part . Th i s  i s  greatest i n  ch i ldhood . but 
i n  a few it does not d im i n ish wi th  age.  Regard ing  the  Lepromin 
Reaction t he committee defi ned i n tegral lepromin ,  baci l lary leprom in ,  
Dharmendra ant igen ,  and  leprol i ns .  The  lat ter e l ic i t  on l y  t he early 
react ion and do not themselves sens i t ize .  For rout ine lepromin 
test i ng  the M i tsuda- H ayash i  type of lepromin  i s  recom mended ,  
preferably u s i ng  the  tech n ique  i n t rod uced by  Wade. Di l u t ions  
should be s tud ied further i nc lud ing mu l t i  pu nct u re tes t s  w i th  depot 
leprom in .  A method of standardizat ion  i s  st i l l  bei ng sough t .  H anks '  
method of  actual  count ing  after  decl u m ping  may wel l be  the sol u t ion  
of the problem.  In  the read ing  of the react ions  the  q uest ion of the  
lower l imi t  of posi t i vi ty shou ld be left open pend ing  further h i sto
logical st udies of the react ion  lesions .  

Leprosy Pre vention ,' the  two ch ief met hods suggested to  protect 
contacts are BCG vacci nat ion  and prophylact ic chemotherapy. 
Though t he benefit of BCG is  not as yet proved , i t  does no harm and 
t here i s  no objection  to  its bei ng used in leprosy ca mpaigns .  The 
Commit tee d iscussed the  protocol of tr ia ls  of BCG as a prophylact ic 
aga ins t  l eprosy and gave a general ou t l i ne  of such an  experi ment . 
As  regards prophylact ic use of the  su lphones the evidence so far i s  
not convincing enough . 

I n  Leprosy Control the  Committee deve loped t he ideas of pre
l im inary i nvest igat ion ,  case-find ing programme, epidemio logical 
survey, pilot project in a pilot area, aod mass campaigns, with an 
attack phase, a consol idat ion  phase, and an i n tegrat ion  phase. They 
also d iscussed the personnel  of l eprosy campaigns and the assessment 
of resu l t s  of leprosy campaigns .  The q uest ion  of person nel l i es at  
t he very heart  of success i n  t hese campaigns. 

I n  Therapy the Committee reaffirmed the val ue and dependa
bil i ty of the sui phones, considering that DDS is  t he best drug for 
mass campaigns, and mentioned ru les for eval uat ion of progress 
during  t reatment ,  but did not out l ine  the criteria of cure .  Trials of 
new d rugs shou ld have a control  group  on a t reatment of proved 
value, such as DDS.  The Commit tee recommended t hat W H O  
assist i n  control l ed chemotherapeut ic  i nvest igat ions ,  which should 
be conducted s imu ltaneously in several centres i n  various parts  of 
the world, and t hat a protocol for trials should be prepared by W H O. 

The Commit tee d iscussed the  importance and principles of 
rehabilitation and gave a scheme of classification  of deformity,  
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most ly i n  5 grades, and asked for research i n  deformi t ies and 
rehabi l i ta t ion .  Rehabi l i ta t ion was considered a fu nct ion of leprosy 
ins t i t ut ions .  

Teaching and Training in  Leprosy and Health Education were 
considered . Trai n i ng  of paramed ical person nel  was now of great 
importance, as these are the basic personnel  of the mass campaign .  

Classification of leprosy was thought  to be  i n  a stage of marking 
t ime unt i l  more facts are known .  Lepromatous,  t ubercu lo id ,  i ndeter
m i nate, and borderl i ne  can be accepted for the t ime bei ng. 

Re vista de Leprologia ; Fontilles, 4, 8 ;  J u ly- Dec . ,  1 959, pp. 653-786. 
Vol ume I V  of the  Font i l les Review of Leprology contai ns 8 
in  terest i  ng art icles .  
Drs. J .  Terencio and F.  Contreras Rubio descri be a case of 

Laennec cirrhosis in a leprosy patient,  i n  wh ich necropsy showed that 
the cause could not  be attr ibuted t o  leprosy. Alcohol, malaria,  toxic 
action  of the su lphones have been d i scarded as causes, but  there 
may have been a possible v i rus origin ,  he lped by nu t ri t ional  
deficiency . Drs. J .  Terencio and 1 .  Tarabin i  report on the action of 
dexametasone in the treatmen t of leprosy reactions . This  synthet ic 
steroid, which is 9-al pha-fl uormethyl predn isolone ( Mi l l i corten
Ciba) they gave i n  doses never exceed ing  4 mgm . dai ly by mouth ,  
and found i t  the best so far used, wi th absence of danger  and with 
out  the re lapses so com mon wi th  o ther  corticosteroids .  The same 
two doctors also report on histochemical in vestigations of the 
amorphous fundamental substance in old cases, and Dr .  Tarabi n i  
describes t h e  bacteriology of leprosy a n d  visceral leprosy. The two 
doctors aga in  together report on  a case of the bro wn line in a leprosy 
patient :  th i s  was a frontal dyschromia i n  a pat ient associated wi th  
sch izophrenic attacks .  Drs .  F.  Contreras, J .  Terencio and 1 .  Tarabin i  
describe a case o f  calcification of the cubital ner ve, a n d  Drs .  J .  
Terencio a n d  J .  Gu i l len o f  paroxysmal haemoglobinuria in a leprosy 
patient :  there was a syph i l i t ic  h istory and a cure with pen ici l l i n .  
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