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NEW ANTI-LEPROSY DRUG 

Etisul* 
TRADE MARK 

(PERCUTANEOUS) 

Dielhyl-Dilhiolisophlhalale 
(I.e.I. Compound 15688) 

This new anti-leprosy drug* will 

shortly be made available so that an 

early assessment of its potentiality can 

be made on a wide scale. 

Etisul (percutaneous) is administer

ed by inunction and is presented as a 

cream in collapsible tubes containing 

5 grammes of active agent . 

LiteratuY'e and further information available on request. 

• Proc. VII Internat. Congr. Leprol. (Tokyo, Nov. 1958). Lep. Review 1959>30,61 
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EDITORIAL 
Anti-leprosy therapy today 

Among t he abiding impressions of t he outstanding V I I  I nter
national Congress of Leprology held in Tokyo in November, 1958, 
perhaps the most powerful and stim ulating was that of the extra
ordinary richness of the reports and suggestions on new drugs 
suitable for the treatment of leprosy. 

There was no attack on the standard t reatment by the sui phones. 
On the contrary, i t  was made abundantly clear t hat th i s  group of 
chemical compounds had revolut ion ised the treatment of leprosy, 
and could even be used as a defin ite method of leprosy control when 
used in mass cam paigns over a wide area. The surge of act ivity and 
interest in  new drugs springs part ly from the success of the su lphones.  
The old moderate estimate of the i ncidence of leprosy has had to be 
revised repeatedly under the impact of the leprosy pat ients who come 
forward to receive a good treatment, and repeated surveys have added 
to our knowledge of incidence . I n  1955, the estimate of world 
i ncidence of leprosy was 10,000,000 cases.  Now, in 1959, the figure 
of 20,000,000 is being ment ioned for the first t ime.  Against this 
background most workers find the trusty su lphones too slow in 
action,  and begin to search for some other drug which wi l l  do the 
job quickly, either in i ts  own right, or combined with the sulphones. 

Here i s  a l i st of a few of the new anti-leprosy drugs with short 
comments : 

I. Diphenylthiourea derivatives, exemplified by Ciba 1906 (also 
called OPT by T.  F. Davey) are of great in terest. OPT has 
been under trial in  human leprosy for almost four  years, and 
is emerging as a new basic drug for l eprosy. 

2. Diethyl d ithiol  isophthalate or "Etisul" (to which Davey has 
a lso given the short name of ETI P) has been u nder trial for 
about ten months .  I t  shows i n  some cases an especial ly rapid 
action in reducing the bacterial i ndex. At about the fourth 
month drug res istance develops.  It i s  given by inunction .  
Davey thinks  i t s  combination with DDS or w i th  OPT w:il l  
result  i n  material shortening of the  t ime  taken for total 
treatment.  

3 .  Sodium ethyl thiosulphate or ET has been reported on  by 
E. del Pianto. This is  a related drug to ETIP, but can be 
given by mouth for a much longer period.  Del Pianto found 
it well  tolerated , effective, and safer and quicker than DDS .  

4 .  The antibiotics viomycin ,  cycloserine, and  kanamycin were 
reported on by Baccareda-Boy, Roilier, and Yanigasawa and 
others . They all seem to be effective in  human leprosy, but 
perhaps with m uch the same value as streptomycin in  l eprosy, 
maybe rather more effective. 
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5. Diaminodiphenyl 6ulphoxide or O DSO was described by 
Davey and others as having about  the same value as D DS, 
with advantages i n  special cases. 

6. Buu-Hoi reported on the effects of the ison icot inylhydrazones 
and found an effectiveness in leprosy lower than D DSO . 
H i rano found that s imi lar hydrazones were effective in  
murine leprosy and in  tuberculosis of guinea pigs, i n  part i
cular ison icotinyl-3,  4-diethoxybenzal hydrazone. This is less 
toxic, has a striking effect on murine leprosy, and may be of 
value in the treatment of human leprosy . 

7. M iyazaki described the value of photo-sensit izing dyestuffs as 
a secondary treatment of leprosy because of their action to 
st im ulate al l  body cel l s ,  and hence to strengthen res istance . 

The above are only a few of the flowers that bloom in the thera
peutic garden. The first and second mentioned provide an obvious 
case for trial i n  combination, and the third also should be brought 
into combined research with the first and second . 

The treatment of lepra reactions is ever a concern to those who 
deal with leprosy pat ients. Such reactions have increased greatly 
since the sui phones were introduced. There are very many ant i 
allergic and purely empirical medicines in  use against them. Most 
workers now agree on the value of the corticosteroids, and some 
suggest nivaquin or camoquin  as a usefu l  add it ion to the l i st. 

For some t ime A ntigen Marianum has been tried in the treatment 
of leprosy, but the evidence so far does not suggest that it has any 
real place. The same applies to the drug, pyrazinamide. 

In any description of the modern therapy of leprosy, the advance 
in methods for surgical repair of deformities (Brand,  I keda and others), 
along with thinking out of practical methods of prevention, must be 
hailed as one of its best features. 

Finally, help in therapy of leprosy may we l l  come from the side 
of pathology and bacteriology. S.W.A. K uper at the Congress 
described a histological finding with injections of BCG, in  lepro
matous patients, of a dist inct trend towards the lymphocytic type of 
cellular reaction, suggest ing that a systemic immunological response 
had been elicited. A c l in ical trial under control led conditions is 
taking place this year in Thailand, India, and Africa on lepromatous 
patients, to ascertain whether BCG injections at intervals do in fact 
raise the resistance of pat ients on the usual basic therapy, as com
pared with those not given BCG. K .  R. Chatterjee has demonstrated 
successfu l  t ransmission of M. /eprae to a laboratory animal,  a 
laboratory-bred strain of hybrid black mice. Various workers th is  
year wi l l  seek to confirm this finding, and its establishment would 
provide us with a most valuable tool in  therapeutic research, 
especially in the screening of new drugs for leprosy. 
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A New Book on Leprosy 

We hail  the new book,  " Leprosy in Theory and Practice", edited 
by R. G. Cochrane with a foreword by Sir George McRobert, and 
publ ished by M essrs. Wright of Bristol,  with 407 pages and 1 84 
figures. This  book represents a landmark for a l l  leprologists and 
those interested in leprosy re l ief, and l ikewise for scientists in other 
d i sc ip l ines who have found that leprosy impinges on their own 
work. Dr. Cochrane has adopted the plan of a sym posium by 24 
d ifferent contributo rs. He h imse lf  i s  responsible for II chapters and 
two append ices .  The other ·contr ibutors deal with various sect ions 
of the subject and of part icular interest i s  the space given to rad io
graphic appearances of the bones in leprosy. A carefu l  study of 
deformity in  leprosy and i ts  prevention by physiotherapy, and 
recent investigat ions in to sensory and histological changes in  l eprosy 
are incl uded. The general effect of th is  stimu lating book wi l l  be that 
a great deal of hard thinking wil l  go on among those who read it ,  
and equal ly beneficial  arguments whenever the readers meet to
gether. The new orientation of leprosy as part of general science, 
and as part of the world problem of humanity, is under l ined by 
th i s  work. The book is undoubted ly  of the greatest value and 
should be i n  the hands of every worker .  

References 
M ore information about the new drugs mentioned wi l l  be found in Therapy 

sect ion of Report of Proceedings of VII International Congress of Leprology, 
Leprosy Review, 30, I: Jan. 1 959, pp. 1 7-29 also : DAVEY, T. F. and HOGERZEIL, 
L. M .  Ibid .  pp. 6 1 -72. 
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THE MORPHOLOGY OF MYCOBACTERIUM 
LEPRAE 

H .  C. DE SOUZA-ARAUJO, M.D . ,  D R. P . H .  

fnstituto Oswaldo Cruz, Rio de Janeiro 

Introduction 

The morphology of M. leprae as revealed by classical optics was 
described by F.  L6hn i s  I after a review of the l i terature from 1 838 
to 1 9 1 8 , and completed i n  1 923 by A .  Paldrock2, but  electron and 
phase contrast microscopy brought considerable progress. This  paper 
is  a confirmation of that presented to the VI I nternational Congress 
of Leprology in October, 1 9533• 

Materials and Methods 

For th is  study we used serum obtained from the skin of various 
lesions of erythema nodosum leprosum ( here inafter called ENL) of 
a female patient of white race, of 44 years of age, who was clinical ly 
L2N2 type and whi le on sulphone treatment had twice a year lepra 
reactions of EN L type which were d ifficult to control . We also used 
fresh suspensions in steri le d is t i l led water of tri turated lepromas of 
human and m urine orig in ,  as also human lepromin and lepromas 
kept in 40 % glycerin in  water for a few days. For phase contrast 
m icroscopy we used two drops of fresh suspens ions of lepromas 
between common glasco sl ides covered with thin s l ides of the k ind 
used for sections .  For electron microscopy we used the same 
suspensions after they had been centrifuged twice and fil tered 
through sterile gauze : they were then placed on collodium fi lm on a 
metal l ic grid (a mesh of stainless steel wire) and dried i n  an i ncubator 
at 40° c., and then placed in the electron m icroscope, wh ich was 
RCA, type EM U-2C, 50,000 volts. The electron m icrographs were 
taken at a magnification of 4,000 to 7,800 X. 

Structure of M. leprae 

See Plates I to 4. (The electron micrographs of Plate 1 were made 
by Dr. Penna Franca, and those of Plates 2,  3 ,  and 4 by Dr. Hans 
Muth, Chief of the Physical Research Laboratory of the Instituto 
Oswaldo Cruz. The author is greatly indebted to these two colleagues) .  

PLATE I 
Three electron micrographs of a fresh suspension of leproma from a F. aet. 16 

years, before any ami-leprosy treatment was gi ven. No. 1 shows a compact mass of 
bacilli surrounded by a well-defined sheet of gloea, and two free granules. No. 2 
shows two bundles of bacilli in palisade, also surrounded by gloea. No.3 shows t wo 
bacilli, one of which is homogeneous, with a clear sheet of gloea double the usual 
size. All the bacilli were carbonized by the electron beam, and hence became opaque 
and appear as compact black masses, and the gloea became white, coagulated by 
the. electron bombardmellt. All three figures suggest the fusion of the gloea of each 
bacillus. 

Magnification 22,500 x 



Plare I Morphology oj Mycobacterium leprae. Magnijicalioll 22,500 x. 



Plate 2 
Leproma in 40% glycerin-water. Shaded. 



P/ate 3 

Stefansky 



Plate 4 

Hllmall Lepromin 

Magnification 3,900 to 4,720 x 
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PLATE 2 
Nine electron-micrographs of 4,700 to 7,800 x, of a fresh suspension of human 

leproma kept in 40% glycerin and water for ten days. After being put on collodium 
film on the stainless steel wire mesh the material was dried in incubation at 40° C. 
and shaded by jets of chromium vapour. All bacilli look damaged . The membrane 
of No. 4 appears well separated from the cytoplasm but fringed. The gloea belonging 
to Figs. 8 to II looks as If dissolved, and is irregularly spread. Figs. 5 and 9 look 
like a fusion. There are widespread granular particles (microspares ?) . 

Magnification 4,700 to 7,800 x .  

PLATE 3 
Seven electron micrographs of a suspension from an inguinal tumour of M us 

musculus niger at 16 days after inoculation with rat leprosy bacilli. The preparation 
was shaded with chromium and shows aspects of the Stefansky bacillus, 
of which the morphology (Figs. 12 to 1 8) is similar to that of the Hansen bacillus. 
All bacilli show their membranes but none their gloea. For this suspension the Nadi 
Test was negative, as triphenol tetrazolium was not reduced, pro ving that the 
bacillus is pathogenic. Fig. 19 shows a compact mass of six or more bacilli from a 
leproma from a white rat (at magnification 6,300 x).  These bacilli look black, 
unshadowed, with a surrounding white gloea as of the Hansen bacillus of Plate I .  

Magnification 6,300 x .  

PLATE 4 
Twelve electron micrographs of fresh human lepromin prepared by the Mitsuda

Hayashi method ( 1933), showing pleomorphic elements, most of them disintegrated 
by the heat of boiling and eleclronic bombardment, and without shadowing. Fig. 20 
shows two normal bipolar bacilli, without gloea, destroyed by boiling. Fig. 29 shows 
twelve well-defined free granules at magnification 4,780 x. Most of the figs. show 
remnants of bacilli and granules. Such a lepromin, stained by Ziehl-Neelsen method 
and examined by ordinary microscope shows few normal bacilli, with disintegrated 
globi and acidfast filaments and granules of different sizes, fuchsinophil dust and 
dark-blue nuclear detritus. 

Magnification 3,900 to 4,780 x .  

(a) The Cell Membrane. It  is by phase contrast microscopy that 
that we see most clearly the cel l  membrane of M. leprae. In the 

bacillary form of M. leprae the membrane circumscribes the cyto
plasm, which seems l iquid, with granules in constant movement. In 

electron micrographs the aspect of the membrane changes according 

to whether the material was shadowed by chromium or not .  
(b) Gloea. This vitrous mucous material described by Unna and 

Lutz in 1886 was considered by Ieanselme as characteristic of the 
bacillus of leprosy. It cannot be stained by the ordinary methods and 

by phase contrast appears as a clear halo around the human or 
murine leprosy bacilli . By electron micrography of unshadowed 

material the gloea appears as a white sheet enclosing the bacilli ,  
whether isolated or in masses. Ieanselme says" . . .  les substances 

grasses de la couche profonde de la glee sont des corps isotropes, 
homogenes, lipoides".4 

(c) Metachromatic granules. Since 1 953 the mycobacterial meta
chromatic granules are being called mitochondria (Mudd et at.), 
which means "thread granules" according to Stedman's medical 

dictionary, synonymous with "coccothrix", the name given by 
A. Lutz in 18865 for lepra and tuberculosis bacilli .  The chemical· 

constitution of the metachromatic granules is still undecided .  

F. Scanga6 says that they represent a carbohydrate reserve and are 

different 
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especial ly present in spore-bearing baci l l i : from the biological point  
of view the glycogen granules are perhaps to be cons idered as a 
source of energy which the cel l uses at special .t imes.  A .  Paldrock7 
says " . . .  I'acide nucl<�ique l ibre (selon toute probabi l ite analogue 
a la volut ive) se trouve dans les granulat ions, tandis q ue, dans les 
substances qui les enveloppent et qui constituent les baton nets, 
predominent les nucleides et les n ucleo-proteides". Max and Woith 
say that such granules are the reservoi r  of l i fe energy and of the 
v i rulence of bacteria, and I myself th inkS, as I said in 1 943 ,  that they 
are the <?riginal elements of mycobacteria, the cause of tuberculoid 
leprosy, and the cause of many relapses in  pat ients who had reached 
cl inical arrest of the d i sease. I n  tuberculoid leprosy, when we find 
granules in sk in  lesions, or later on masses or morulae of granules, 
there i s  a l iabi l ity to the mutat ion i nto lepromatous leprosy. 

(d) M. leprae by ord inary m icroscopy is best stud ied in the 
contents of the intracutaneous nodules of the ENL les ions rather 
than in  the suspensions of lepromatous t issue, and the stain ing is 
by Ziehl-Neelsen or Fontes methods. The smear stained by Ziehl
Neelsen method shows a formidable quantity of acid fast baci l l i  
ly ing i n  big masses, globi ,  and dubs intra- or extracel lu larly. The 
dense masses of baci l l i  stain wel l at the periphery and centrally there 
are pale rose filaments or detri tus of baci l l i .  There are sometimes 
bacil lary bal l s  which are 10 to 1 5  t imes larger than the common 
globi , and have a dense peripheral sheet of baci l l i ,  the centre being 
empty, or containing remnants of segmented bacil l i . By the Fontes 
staining method the isolated bacil l i  show beautiful  dark-stained 
granules of various size and posit ion inside the bac i l l i .  In general 
the central granules are larger than the terminal ones, and from 
these larger granules gem mules or branching may develop. 

Repeated exami nat ions by electron microscopy have confirmed 
for us what we described before3, that M. leprae shows a membrane, 
and the halo of gloea which becomes more visible when it  surrounds 
the globi or  palisades of baci11i; there are also free granules of various 
s izes and external granules bound up  with the membrane and some
times forming branches or gem m ules .  I n  phase contrast microscopy 
at 400 X the leprosy baci l lus shows free granules which have an 
intense rotatory movement, and there are granular baci l l i  which 
have a screwing, sk ipping, or stroke motion, which produces a slow 
progression .  All the baci l l i  are surrounded by membrane and gloea, 
and the cytoplasm seems to be l iquid or sem i-l iquid, because the 
internal granules change places, from one end to another. Sometimes 
the bacil l i  form into a bal l .  Sometimes the larger granule in a bacil lus 
prolapses as a gemmule or  branch, and finally detaches itself and 
progresses with a very rapid rotatory movement : later on i t  acqui res 
a p�duncle and grows unti l  i t  takes the form of a comet or  musical 
note and finally becomes a new baci l lus .  Not all the granules produce 
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new baci l l i ; most of them are steri le as are most of the seeds of any 
plant. 

(e) The Stefansky bacillus. 1 have shown that the laboratory 
an imal most sensi t ive to the Stefan sky bac i l l us i� the black mouse9• 
A suspension of nodular material or abscess from this  mouse, taken 
a few weeks after the i nocu lation of the infect ion,  and stained either 
by Zieh l -Neelsen or Fontes methods, shows that the Stefan sky 
baci l lus i s  th inner than M. /eprae and its granules smaller and more 
regular.  The globi are somet imes enormous. 

Electron microscopy of fresh rat leproma shows their baci l l i ,  a 
few homogeneous and the most granular, and the granules are 
smaller and more regular than those of M. /eprae. The baci l l i  also 
show the membrane and the halo of gloea i n  unshadowed materia l . 
Owing to the electron bom bardment both the Hansen and Stefansky 
baci l l i  are m uch al tered in  structure, so t hat centra l ly  and terminal ly 
black bars or  gran ules of chromat i n  condensation or carbonized 
globulin appear. 

By phase contrast the Stefansky bacil l i  show as rods with one, 
two (bipo lar), three, or  more in ternal small granules, which show 
the same movements as the granu les in  M. leprae. The globi do not 
move, but the free bacil l i  around them indulge in normal movement .  
At 1000 X magnification the examination i s  less satisfactory than 
at 400 X. The addit ion of formol solut ion to the preparation 
s uppresses al l  movements and the material becomes more su i table 
for the study of the static morphology. 

Discussion 

Electron and phase contrast microscopy have greatly advanced 
our  knowledge of the morphology of M. /eprae but  we sti l l  have much 
to learn . More studies are needed of material from al l  types and 
groups of leprosy, and especial ly from dimorphous  or borderl ine 
cases, and thin sections of florid lepromatous lesions, and lesions 
of ENL. 

Summary 

Both phase contrast and electron m icroscopy have been used by 
the author to study the bacil lary morphology in human and rat 
l eprosy. Phase contrast was best for revealing the cel l  membrane, 
the apparently l iquid cytoplasmic contents, and t he presence of 
gran ules in constant movement :  a l so the gloea appears as a clear 
halo .  The metachromatic granules are considered to be viable and 
the means of perpetuating the l ife history of the bacil lus .  By phase 
contrast also the granular baci l l i  were seen to have a slow progressive 
motion, and sometimes a larger granule prolapsed and extruded 
and progressed with a rapid rotatory movement, and acquired a 
peduncle and later a comet form and finally became a new bacil lus. 
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Electron microscopy confirms the membrane, gloea, and gran u les, 
both internal and free, and in gemmule form. The Stefansky bacillus 

is thinner than M. leprae and its granules are smaller and more 

regular, and membrane and gloea are also clearly seen . By phase 
contrast the granules and the bacill i  are also seen to have movements 

similar to M. leprae. 
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Experi mental and c l i n ical studies with C I  BA-1906, hereafter 
referred to as D PT, had suggested that a large proport ion of the 
ad min i stered dose was excreted unchanged i n  the faeces, s ince in 
ur ine and blood no measurable concentrat ion or only a fraction of 
the quantity admin i stered could be demonstrated . These resu l ts  were 
obtai ned by colorimetric methods of est imat ion . I n  our laboratories 
we used the colour prod uced when O PT in alcoho l ic so l ut ion is 
al lowed to react with bromine i n  carbon tetrachloride.  Other authors 
employed the colour prod uced by the reaction of O PT with ferric 
chloride2. 

I n  view of the uncertai nty of the find ings obtained wi th co lor i 
metric est imat ions and i n  v iew of the practical i mportance of knowing 
the exact degree of absorpt ion of O PT under various cond i t ions  it 
was decided to undertake studies wi th rad io-active label led materia l .  
On ly  i n  th i s  way  did it seem poss ible to obta in  quant i tative values 
for t he absorption and d istribut ion of the substance in the organ i sm 
and also an indicat ion of the metabol ic pathways i n  vari ous species 
of an imal .  

The fol lowing i s  an account of the resu l ts  of our experiments 
wi th CJ4-and S35-labelled-OPT in the rabbit and dog. H owever, 
it must  be remembered these are only pre l im inary find i ngs which 
need to be verified by further work . 

Method 

(a)  Synthesis and Estimation of LabeLled DPT 

In principle O PT may be labelled with CI4 i n  various ways. I n  
the  method chosen by  u s ,  as indicated i n  Fig. I, we used as  start ing  
material the readi ly  available bari um-CJ4-carbonate as a source of  
rad io-active carbon .  The carbon-d ioxide l iberated from th i s  
carbonate was  al lowed to react wi th propyl magnesium bromide to  
produce butyric acid .  The latter was esterified and after reduct ion 
the butyl alcohol obtained was converted i n to butyl bromide .  
Reaction of the butyl bromide with acetamino-phenol and sub
sequent hydrolys is  gave p-butoxyan i l i ne, wh ich on reaction with 
p-d imethyl-am inophenyl-iso-th iocyanate gave O PT (overa l l  y ie ld 
with respect to bari um carbonate : 12 %, specific act iv ity ca. O.2fLC/
mg). The label led D PT thus obtained bears now in the butoxy s ide
cha in  a rad io-active carbon atom. 



86 LEPROSY REVIEW 

SYNTHESIS OF C14·DPT 

FIG. I 
Synthesis of C14-labelled DPT 

S35 label led O PT was prepared as ind icated in Fig. 2 according 
to the usual laboratory method, using rad io-active carbon d isulphide.  
S35-carbon-d isulphide was al lowed to react wi th p-d imethylphenyl
ani l ine to give the correspond ing isothiocyanate, which in  turn 
reacts with p-butoxyan i l ine to give O PT i n  good yields (overal l  
y ie ld with respect to carbon d i sulphide : 78 %, specific activity 
ca. 2.7 flC/mg). 

SYNTHESIS OF S3s·DPT 

FIG. 2 
Synthesis ofS3S-labelled DPT 
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For the estimation of the radio-activity, known volumes of 
blood, ur ine ,  and bi le or  weighed portions of fresh faeces or t ssue 
were first brought to d ryness. In the case of the C14-experiments the 
samples were converted to carbon dioxide by wet combustion, which 
after purification was measured in a gas counting tube .  In t he case 
of the S3s-experiments the samples were submitted to alkal i  Cusion,  
and the su lphate obtained isolated as the barium-salt which when 
dried was used for counting in  the solid state . These methods wi l l  
be  publ ished in detai l  el sewhere .  In  the  experiments described 
hereafter all val ues for O PT and its metabolites are expressed as 
D PT calculated on the basi s  of the measured radio-activity. 

(b) Studies in the Rabbit 

Rabbits of an average weight of 2 ki los received 0.03 g/kg OPT 
either by stomach t ube in the form of a I % suspension or i ntra
venously as a 3 % solut ion in  polyethylene-glycol -400. For the 
determination of the blood concentration I ml. portions of b lood 
were withdrawn at predetermined intervals from the ear vein .  
U rine and faeces were collected over 24  and  48 hour  periods .  B i le  
samples were collected through a cannula in the common bi le  d uct 
s imultaneously with the blood samples. I n  cases in which operat ive 
intervention was undertaken the rabbits were narcotised with 
u rethane (0.8 g/kg s .c . ) .  This dose of urethane is lower than that 
which is usually necessary to produce adequate anresthesia ( 1 . 2 g/kg). 
This reduct ion in the dosage i s  possible because as a result  of the 
intravenous injection of the solution of OPT in polyethyleneglycol -
400, sedation and hypnosis i s  obtained which is evident even with 
a dose of 0.0 I g/kg, and at a dose of 0.04-0.05 g/kg produces a state 
equivalent to narcosis .  The solvent alone, at a dose of I m l/kg is 
without observable effect .  

(c) Studies in the Dog 

I n  these experiments DPT was admin istered oral ly at a dose of 
0.03 g/kg as capsules of pure substance, or by the subcutaneous or 
intravenous route as a 3 % solution in  polyethyleneglycol-400. The 
amount of 2-3 m l .  blood was taken for estimation at fixed intervals .  
Urine and faeces were collected during 24 and 48 hour  periods.  This 
dose of O PT (0.03 g/kg i .v.) produced in  the dog only s light sedation 
of short duration, which was clearly less than that observed in  the 
rabbit .  

Results 

(a) Single Administration in Rabbits 

After the intravenous injection of 0.03 g/kg CJ4-0PT the maxi
mum blood concentration i s  reached shortly after the end of the 
injection and fal l s  steeply up to the fifth hour, after which i t  slowly 
returns to zero (Fig. 3) .  With S35_0PT the values i n  the non
narcotised animals are somewhat h igher in the first hour than in 

i
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RABBIT: BLOOD LEVEL AFTER i.v. OPT 
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FIG. 3 
Rabbit: Blood concentration after single i. v. dose (0.03 gjkg) of DPT 

C14-experiments after which t ime, however, the concentration curves 
approximate. With the exception of the first two, the val ues estimated 
colorimetrically are lower, the curve fall ing more steeply and 
reaching the basel ine after six hours. 

After oral administration of a suspension the blood concentrat ion 
is  considerably lower than after intravenous i nject ion . The maximum 
reached i s  about 0.4 mg % and i s  only reached after about three to 
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RABBIT: URINARY EXCRETION OF 
METABOLITES AFTER i.v. OPT 
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Rabbit: Urinary excretion of DPT-metaholites after single i.v. dose (0.03 gjkg of 
DPT(n = 4). 
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s ix  hours .  After 1 2  to 24 hours the val ues have fal len below the 
detectable l imits for the C J4-preparat ion employed (0. 1 mg %). 

After a s ingle intravenous dose the max imum concentrat ion in 
the urine is reached after three hours and up to t is t ime about 20 % 
of the admin istered radio-act ivity i s  demonstrable i n  the u ri ne .  
Following th i s  the  urinary concentration slowly fal ls ,  but i s  st i l l  
1 7  mg % at 24 hours (Fig.  4). 

Us ing the colorimetric method the max imum concentration 
found i n  the ur ine was 0. 1 mg %, whereas us ing the rad io-active 
method concentrations up to 50 mg % were demonstrated . It is 

therefore clear that DPT is excreted in the urine substantially in the 

form of metabolites. 

The d i str ibution of O PT in various organs  was determined 
4 and 24 hours after intravenous and 24 hours after oral admin istra
tion (Table I). It is remarkable that after i ntravenous i njection,  
radio-active material was demonstrable in the wall and also the lumen 
of the gastro-intestinal tract, so that it must be concluded that a part 

RABBIT: DISTRIBUTION OF OPT AND METABOUTES IN 
THE ORGANS AFTER SINGLE ADMINISTRATION (O,03g/leg) 

mg per organ 

i. v. p. o. 

4 hrs. 24 hrs. 24 hrs. 

stomach cont. 5,0 5,5 7,1 
" wall 1,1 0,1 0,04 

small intest. cont. 2,2 3,. 0,6 

" " wall 2,. 0,3 0,2 

bil. 0,03 0,02 0,01 

large intest. cont. 3,. 11,3 11,0 

" " wall 2,3 0,1 0,02 

spleen 0,0 1 0,04 0,0 

leidney 1,1 0,. 0, 1 

adrenal 0,0 0,0 0,0 

liver I,. 0,6 0,5 

lung 0,02 0,09 0.04 

heart 0,1 0,04 0,0 1 

bones 1.,1 1,3 0,0 

mUKI. 13,3 2, 1 0,4 

slein I,. 0,7 0,0 

IUbcut. fat 0,3 0,0 0,0 

brain 0,2 0,01 0,0 

TA BLE J 
Rabbit: Distribution of DPT and DPT-metabolites ill the orgalls after single 
administration (0.03 gjkg) of DPT. 

h
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of the administered drug is excreted through the intestinal lI'al/. 

Furt hermore with the exception of the bones which show a e lat ively 
high concentration after four  hours no especial ly marked concentra
tion of rad io-act ive material was observed in any of the other organs  
or  t issues examined, in fact the d i stri bution was approximately the 
same as is  found with other drugs. Especially in terest ing with regard 
to leprosy is the fact that neither i n  the sk in  nor subcutaneous  fat 
could any special ly marked concentrat ion of rad io-act ive material  
be found .  After 24 hours on ly traces of rad io-act ive material were 
detectable in the t issues si nce at th i s  t ime the majority of the ad m in i 
stered dose ha s  al ready been excreted in  t he  ur ine .  

Comparison of the concentration in  the urine with that i n  the 
faeces confirms the supposit ion a l ready made on the bas i s  of the 
t issue analyses, that after i ntravenous admin i strat ion rad io-act ive 
material is excreted through the in testine (Table 2). 

RABBIT: EXCRETION OF OPT AND METABOLITES 

AFTER i. v. AND p. o. OPT 

24 hrs. excretion in % of administered dose 

i. v. p.o. 
C14 (n: 1 )  S35 (n.3) C14 (n.3) 

stomach cont. 7,1 12,1 12,6 

small intest. cont. 5,0 0,9 0,8 

large intest. cont. 1 4,7 1 1 ,1 17, 5  - -
26,8 24,1 30,9 

urine 48,0 54, 1 54,9 

faeces - 7,8 6,6 

TABLE 2 
RabbiT: ExcreTioll of DPT alld DPT-meTabolites during 24 hOLirs after single i.I'. 
alld p.o. administration (0.03 glkg) of DPT. 

The quantity demonstrable i n  t he faeces after 24 hours i s  approxi
mately the same when D PT i s  given by either route of admin i strat ion .  
S imi larly the  excretion i n  the u ri ne after i ntravenous  injection i s  
comparable wi th  that obtained after oral admin i stration and amounts 
to over 50 % of the quant ity given .  Therefore it can be concl uded 
that in the rabbit ,  DPT is well absorbed after oral admin i strat ion 
and that no essential d ifference exists between the routes of excret ion 
following the two methods of admin i strat ion . 

Tn order to clarify further the mode of excretion of DPT i nto the 
gastro-intestinal t ract, the concentration of the substance in the bi le  
was estimated (Fig .  5) . 

r
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RABBIT: BILIARY EXCRETION OF 

METABOLITES AFTER i. v. OPT 

This demonstrated that 
after in travenous i nject ion 
about 20 % of the dose was 
excreted in the b i le .  The 
maximum concentration 
reached 50 mg % one hour 
after the injection and 
remained at approx imat
ely the same va l ue du ring 
the fol lowing hours .  Even 
after 12 hours 30 mg % was 
st i l l  present .  

so 
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H owever, the b i l iary 
excret ion· does not repre 
sent the only source of the 
material demonstrable i n  Rabbit: Excretion o f  DPT-Illetabolites in the 
the intestine after in t raven- bile after single i.  v.  administration (0.03g/kg) 

ous i nject ion ,  s ince even ofDPT (n = 2). 
with an occl uded bi le d uct 20 % of the total dose appeared i n  the 
in test ina l  wal l and contents (Table 3) .  I t  may therefore be concluded 
that a proportion of the radio-active material is excreted d i rect ly 
t hrough the i ntest inal mucosa . 

RABBIT - BILIARY FISTULA OR OCCLUDED BILE DUCT: 

EXCRETION OF OPT AND METABOLITES AFTER i. v. OPT 

12 hrs. excretion in % of administered dose 

biliary fistula occluded bile duct 
(n.3) (n.1) 

stomach cont. 16,1 9,9 

small intest. cont. 1,7 5,0 

large intest. cont. 4,5 5,7 
-- --
22,3 20,6 

bile 20,1 -

urine 43,7 47,8 

faeces - -

TABLE 3 
Rabbit: Excretion of DPT and metabolites during 12 hOllrs by animals with biliary 

fis/ula cr occluded bile duct after single i.v. administration (0.03 g/kg) of DPT. 
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Furthermore, it is clear that excretion through the stomach wal l  
also occurs s ince i n  the i ntact animal and  also i n  the animal with a 
bil iary fistula or occluded bi le  duct about 7- 1 6  % of the admin i stered 
dose is found in the stomach contents (see Table 2) . 

After subcutaneous i njection d ifferent excretion patterns  occur 
depending on whether the preparation i s  given as a solution i n  
polyethyleneglycol -400 or  a s  a suspension.  Neither i n  b lood nor 
faeces d id  a measureable concentrat ion appear, probably as a result 
of the slow absorption from the depot at the s i te of i njection .  On the 
other hand material appeared .in the urine after subcutaneous 
i njection of both forms. The higher concentration which was excreted 
after the inject ion of D PT in solut ion shows that absorption,  as 
would be expected , i s  more rapid than after the injection of the 
suspension (Fig. 6). 

RABBIT: DAILY URINARY EXCRETION OF METABOLITES 

AFTER s.c. OPT SOLUTION AND SUSPENSION 

.solution 

; 3 
." 
'0 

2 3 
days 

FIG. 6 

4 6 

Rabbit: .Daily excretion of .oPT and metabolites in the urine after single s .c. 
injection (0.03 gJkg) of .oPT in solution and suspension (n = 2). 

The incomplete absorption following subcutaneous injection is  
also manifest by the persistence of material at  the site of i njection 
after six days, which also occurs even when the preparation is injected 
in solution .  It is probable that, as is also the case with other drugs i n  
solution, t he  absorption of the solvent and the d issolved substance 
does not proceed at equal speed so that precipitation of the com
pound occurs at the s i te of i njection.  Thus it is clear that a depot 
effect must obtain after subcutaneous i nject ion of DPT. 
(b) Single Administration in Dogs 

In order to clarify the specificity of the excret ion pattern for 
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various an imal species experiments analogous to those carried out  in  
rabbits were a lso undertaken i n  t he dog .  I ntravenous i nject ion gave, 
in genera l ,  blood concentrat ions comparable to those found in  the 
rabbit (Fig. 7) . For techn ical reasons the C'4 values could only be 
est imated up to two hours after the i nject ion,  whereas with S35 
label led material observations were carried out for 48 hours .  

DOG: BLOOD LEVELS AFTER tv. OPT 

3 

'-' S3S-0PT 
0-_0 Cl.-OPT 

2 

1 , 

o TI- I  
1 23456 12 24 41 15'30' 

houri 

FIG. 7 
Dog: Blood concenlralion afler single i. v. injection (0.03 g/kg) of DPT (n = 2). 

The t issue concentrations i n  the dog were not measured . After 
subcutaneous and oral admin istration no measurable blood con
centration was detected . 

The urinary excretion after oral S 35-label led substance and 
especially after C'4-material was much less than in the rabbit over 
the first 48 hours (Table 4). Sim i l arly the faecal levels were higher. 
Clearly the absorption after oral administrat ion i s  less complete in 
the dog than in the rabbit .  

After subcutaneous injection of DPT dissolved in polyethylene
glycol-400, 39.2 % was excreted in the urine and 36.9  % in the faeces. 
The ratio i s  about the same as after intravenous injection but with 
the d ifference that after subcutaneous administration the excretion 
was more prolonged (Fig. 8) .  In  this respect the findings are s imi lar 
to t hose i n  the rabbit  experiments, the u rinary excretion being 
significantly delayed, probably as a result of the retarded absorption 
of the subcutaneous  depot. The quantity of material e l iminated in 
the urine, however, i s  less in  the dog than in the rabbi t  which is also 
the case after intravenous i njection.  The cause of this species 
d ifference is not known. 
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DOG: EXCRETION OF OPT AND MET ABOLITES 

AFTER i. v. AND p. o. OPT 

48 hrs. excretion in % of administered dose 

i. v. p. o. 

C14 (n . 2) S35 (n. 2) C14 (n.l )  S35 (n .3) 

urine 31 ,S  38,0 11,4  27, 2 

faeces 39,1 28, 2 57, 1  57 ,0 

TABLE 4 
Dog: Excretion of DPT alld metabolites ill urille and faeces (!{tcr sillgle i. lI. alld 
p.o. administratioll (0.03 g/kg) of OPT. 
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DOG: DAILY EXCRETION OF OPT AND METABOLITES 

IN FAECES AND URINE AFTER 5. c. OPT 

I faeces I urine 

.... -1 2 3 4 5 6 7 8 9 10 11 12 1 3 14 15 16 
days 

FIG. 8 
Dog: Daily excretion of DPT alld metabolites ill urille alld faeces after sillgle s.c. 
administratioll (0.03 g/kg) of OPT (II = I ) . 

(c) Repeated Administration in the Rabbit 

In order to determine whether accumulation of DPT occurs i n  
particular organs 0.03 g/kg labelled-DPT was admin istered to  rabbits 
daily

' 
for one week .  One day after the last dose the animals were 
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ki lled and the radio-activity i n  various t issues measured . As after 

the single oral administration the blood concentrat ion, estimated 
once dai ly remained below 0. 1 mg % during repeated dai ly dosage. 
I n  the tissues studied, higher concentrations were not obtained than 

24 hours after a single dose (see Table I) .  There i s  therefore no 
evidence of a cumulative effect in the tissues. I n  contrast the majority 

of the daily intake was excreted in the urine and faeces within a short 

time (Fig. 9). Of the total dose given over seven days 61 % was found 
in the urine, 1 4  % in the faeces and 1 4  % in the intestinal tract of the 
sacrificed animals .  

RABBIT: DAILY EXCRETION OF OPT AND METABOLITES 
IN STOOL AND URINE AFTER REPEATED ORAL OPT 

FIG. 9 
Rabbit : Daily excretion of DPT and metabolites in urine and faeces after repeated 
p.o. administration (0.03 g/kg) of DPT (n = 2). 

(d) Experiments on the Isolation and Identification of Metabolites 
of DPT in Urine 
The studies on the isolation and identification of degradation 

products of OPT and the determination of their biological activity 
are incomplete and do not yet allow any definite conclusions 
regarding the metabolism of the drug to be drawn. 

In one prel iminary experiment about 1 00 ml urine was col lected 
from one rabbit which had received intravenous C 14-0PT. On the 

basis of its radio-activity this urine contained about 20 mg OPT
metabolites from which by extraction with benzol-butanol, 4 mg of 

extract, containing 75-80 % of the radio-active components, was 

i solated . The in vitro tuberculostatic activity of this fraction was 
found to be 100 times less than that of DPT3. This activity can either 
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be attributed to traces of unchanged O PT or to metabo l i tes with 
weaker t u bercu lostatic act ivity than the parent compound .  Wh ich of 
these two poss ib i l i t ies i s  val id wil l  be decided i n  further experi ments .  

Us ing d ifferent methods of extract ion,  the pooled ur ine of severa l 
rabbits yielded only about  50 % of the avai lable rad io-act ive meta
bol ites .  Only after hydrolysis of the ur ine by boi l ing  with acid was it 
possib le  to extract further q uant i t ies of rad io-act ive materia l .  This  
finding shows that part of the excret ion products are i n  bound form . 
Paper ch romatographic analysis showed that the extract is composed 
of at least two d ifferent metabol ites. In fu rt her purificat ion experi
ments these have been found to be rather unstable, so that up to now 
it has not been poss ib le to isolate either of them in pure form, and 
therefore their nature can only be guessed at .  H owever, all the 
ind icat ions are that they are probably carboxylated or hydroxylated 
derivat ives of O PT, which are excreted part ly in the free and part ly 
in the conjugated form . 

Discussion 

The most important concl usions to be d rawn from the experi
ments which have been described are the clear demonstrat ion that 
absorption does occur after oral admin istrat ion i n  the dog and the 
rabbit and second ly the fact that OPT is excreted unchanged in  the 
ur ine only to a very smal l  degree. For these reasons a l l  the earl ier 
results  obtained u s i ng the characteri stic color reactions for O PT 
were mis lead ing.  

[ t  is  not yet poss ible to deduce where and how the degradat ion 
of O PT is  accompl ished i n  the organism,  s ince definite metabol ites 
have not yet been identified in u rine,  bile or b lood . For the same 
reasons also i t  i s  not possible to give any information regard ing the 
tuberculostatic or anti - leprotic activity of these metabol ites .  Further
more i t  i s  not yet possib le  to ascertain  whether the degradat ion path
ways in various  animal  species and in  man are the same nor whether 
the resu l t ing intermediate and end prod ucts are identical . 

An important new finding is the demonstration of the excretion of 

DPT-metabolites in the bile and through the intestinal wall, so that 
the l iver must be regarded as being involved i n  metabol ism and 
excretion .  Whether a true "enterohepatic c irculation" exists so that 
the material excreted in the b i le  i s  again re-absorbed through the 
in test inal wall i s  not yet verified . However, it seems probable that 
the greater part of the substance secreted i n  the b i le  is a l so e l im inated 
in the faeces. Therefore a l l  the material demonstrable in the faeces 
has not fai led to be absorbed but in contrast some of it has passed 
through the l iver  suffered degradation or modificat ion and returned 
to the intestine. In a few prel im inary experiments in the dog in which 
the faeces were extracted after oral admin i st ration, unchanged O PT 
was identified , so that it m ust be concl uded that in  this species a 
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proport ion of t he oral dose i s  not absorbed but passes t hrough t he 
intest inal  tract unchanged . 

On the basi s  of t he fai l ure to demonstrate O PT in the blood or  
urine of patients after oral ad min istrat ion us ing  colorimetric methods 
it was concluded that absorpt ion from the gastro- in test inal t ract was 
min imal .  Assuming that the mode of absorpt ion in man i s  not 
ent irely d ifferent from that in the dog and rabbit ,  t he above con
c lus ion is  not tenable. On the contrary it seems more l i kely t hat even 
after ora l  ad min i strat ion the majority of t he drug enters the organism. 
H owever, the quest ion whether OPT i tse lf  possess tubercu lostatic 
or  anti- leprotic act iv ity or if t he effects are due to a metabo l ite cannot 
yet be definitely answered . What is clear is that DPT is rapidly and 

completely metabolized ajier absorption, and whether the  products of 
th i s  degradat ion possess ant ibacterial act ivity or  not m ust be clarified 
by fu rt her experiment s .  
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ST U DIES ON P LAN AR U LCERS I N  LEPROSY 

E .  W. P R ICE,  F. R .C .S .  

Orthopaedic Surgeon to Leprosy Service , Eastern Nigeria 

1 General 

Introduction 

Plantar u lcers are a major obstacle to the present-day rehabi l ita
tion of leprosy pat ients .  We know that they occur in  anaesthetic feet ,  
and have an obvious re lation to weight-bearing, and a possih l"  
re lation to trauma,  but do not know the fu l l  story of their  causat ion
nor why they are so chron ic ,  nor why they relapse so eas i ly .  There 
must be some other factors . 

We use the term "plantar u lcer" instead of the usual names 
"perforat ing", "trophic", or "pressure ulcer", because these latter 
terms are not always tru ly descriptive. T n  using the term "plantar 
ulcer" we exclude u lcers due to infect ion, trauma, or fungus infect ion 
(as in clefts of the toes) and define it  as a chron ic ulcerat ion of the 
anaesthetic sole of the foot, s i tuated i n  wel l-defined areas overly ing 
a bony prom inence, resistant to local or systemic therapy, and charac
terised by a marked tendency to recurrence . 

Survey of Plantar Ulcers 

We undertook two surveys of plantar u lcers in the leprosaria of 
Eastern N igeria. ]n the first survey we examined the plantar ulcers 
found in about 2,400 patients under leprosy treatment, and noted the 
position and character of the u lcer. In  the second survey we treated 
and observed closely the u lcers in 1 00 patients .  I n  add ition and at the 
same time, we examined weekly every pat ient without ulcers in  one 
leprosarium,  in order to detect the earl iest s igns of impending plantar 
ulceration :  this has turned out to be very val uable as a preventive 
measure. 

Our in it ial  invest igat ion suggested a new approach to the study 
of plantar ulcers under t he following heads ; the ir  distribution in 
leprosy ; the mechanics of t he foot i n  relation to them ; the ir  cause 
and the cause of their chronicity ; their natural  h istory ; their early 
detect ion and prevention and treatment ; and their compl icat ions .  

The Distribution of  Plantar Ulcers 

From the l i terature we find that there is a general recogll l t lOn 
that they occur in certain common s i tes, e .g . ,  under the metatarsal 
heads, but there has been no study which relates the distr ibution to 
stresses undergone by the feet in  standing and walking .  We studied 
this matter in 2,395 patients in four  leprosaria, and found 56 1 plantar 
u lcers representing 1 1 .7 ulcers per 1 00 feet .  There was a higher 
incidence in  feet of males than females ( 1 2 . 7  as to 9. 5), but no 

T
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d ifference between right and left feet .  There was a d ifference in 
incidence in d ifferent leprosaria, varying between 6 and 1 6  per 1 00 feet .  
This i s  part ly re lated to the predominant type of leprosy in  the area, 
and part ly to the method of deal ing with ulcer patients ; some 
leprosaria admit  ulcer pat ients from out ly ing cl i n ics more readily . 
Part of the d ifference i s  related to the actual method of t reatment 
adopted for u lcers . The leprosarium with the least i ncidence has 
used t reatment by plaster casts for the past few years . 

I t  was found that the s ites of the ulcers tended to be the c learly 
defined areas overlying a bony prominence. Thus 7 1  % of the ulcers 
are under the forefoot, i n  s i tes wh ich closely fol low the operation of 
dynamic pressures on the walk ing foot .  The heel bears only 1 2 . 5  % 
of u lcers and therefore i s  the least common area for plantar ulcers. 
The m iddle of the outer border of the foot bears 1 6 . 5  %. It will be 
noted that the heel bears more standing pressure, yet i s  the least 
common area . U lcers involving the mid metatarsal area have been 
spread over mor.e than the one metatarsal head and make it difficult 
to decide which was the primary lesion . 

The photograph in Fig .  I i l l ustrates the typical sites of plantar 
u lcers in  leprosy. This case i s  unusual  in showing four  of the com
monest sites of plantar ulcers, namely under the fi rst and second 
metatarsal head, under the tubercle on the base of the fifth meta
tarsal and on the heel . 

Feet which have been deformed by previous gross infection or  
from surgical i ntervent ion on the  metatarsal bones may show ulcers 
in other s ites, accord ing to the deformity. 

The l im itat ion of ulcers to certain special sites makes i t  possible 
to advise a system of record ing which relates the u lcer to the under
ly ing bony prominence and uses the init ia l  letters of the bone. 
Th us  M H  I-M H 5 would mean an ulcer over the metatarsal head 
as numbered ; m id-M H would mean m id-metatarsal ; mid- Iat. would 
mean an u lcer over the base of the fifth metatarsa l ; PPH means the 
plantar u lcer seen quite often over the proximal phalangeal head of 
the fi rst toe. Except for the second toe, the other toes rarely have i t .  

U lcers at the t ips  of the  toes are frequently mu lt iple i n  any g iven 
case and can be considered as a single ulcer spread over the tips of 
more than one toe. With this  reservation,  we find that of 1 00 plantar 
u lcers, 6 1  are single, wi th  one on each of 6 1  feet ; 30 are double, with 
2 on each of 1 5  feet ; 9 are tr ip le ,  with 3 on each of 3 feet .  We also 
find that of 1 00 patients with plantar ulcers, 58 have a single ulcer 
on I foot ; 22 have two ulcers on I foot only ; 4 have 3 ulcers on I 
foot only ; 1 5  have I ulcer on each foot ; I has a s ingle ulcer on  I foot 
and 2 ulcers on the other. 

Excluding 2 tip ulcers, the greatest number of ulcers was 7, with 
4 ,on -I foot and 3 on the other. 
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I n  the few cases of mu lt ip le  ulcers t here were al l  possib le com
binations of sites. The  commonest combination was that  of heel and 
mid-metatarsal u lceration on the same foot . 

Discussion and Summary 

The most striking feature of the distribution of plantar ulcers 
is the predominance in the forefeet, where 70 % of ulcers occur .  I n  
t he  forefoot i tsel f most ulcers are on the  medial s ide. The  heel i s  the 
least common of the usual sites. If one relates pressure d iagrams of 
the standing and tlie walk ing foot to  the d istribution of plantar 
u lcers, i t  i s  obvious that the di stribut ion of pressures on the walking 
foot i s  m uch the more important. The di stribution of ulcers and al l  
dynamic pressures on the walk ing foot correspond closely, except 
for the occurence of mid-lateral ulceration, and a slightly lateral 
displacement in the forefoot of the position of maximum incidence 
of ulcers. These two differences may be related to the weakness of 
the pronators of the foot which is a feature of the damaged foot  in  
leprosy. A review of t he mechanics of the  walk ing foot appears in  
the  next  section of th i s  study. 

A brief summary of our observations fol lows : 
I. Plantar ulcers were observed i n  II of every 1 00  feet of patients 

under treatment for leprosy i n  Eastern N igeria .  
2. Seven of every ten plantar ulcers occur  in  the forefoot. 
3 .  The commonest s ingle s ite i s  under the second metatarsal 

head . 
4. The commonest area i s  that of the big toe and associated 

metatarsal pad . 
5 .  The heel is the least common of the usual areas of ulceration . 
6. The plantar ulcer i s  commonly a s ingle ulcer on one foot of 

a patient, but one i n  six u lcer patients have one on each foot ,  
and one in five have two ulcers on one foot .  Triple ulcers are 
uncommon and quadruple ulcers rare . 

7 .  The typical plantar ulcer occurs i n  clearly defined areas in 
the following order of frequency : 

.  under the second metatarsal head . 
i i .  u nder the first metatarsal head . 

i i i .  u nder the lateral metatarsal heads.  
iv. under the tubercle on the base of the fifth metatarsal .  
v .  at the heel .  

8 .  U lcers of similar type were observed under the head of the 
proximal phalanx of the big toe, and on the tips of the toes. 

9 .  Ulcers are commonly associated with, or  preceded by, 
callosities. 

II The Mechanics of the Foot in Relation to Plantar Ulcers 

I n  the first part of this study we reached the point of emphasising 

i



Fig. 1 The typical sites ol Plamar Ulceratioll itl Leprosy. 



(a) 

(a) The footprint of the walking sole. (after 
Morton) 

The shading represents the degree of walking 
press/lres. Note that these press/lres pass across 
the sole ill s/lccession from heel to toe-tips 
following the direction of the arrow, and that the 
toe-tips play a definite part in the seq/lence. 

.,,% 

16-5% 

12·5% 

(6) 

FIG. 2 

(b) The distribution of plantar ulcers in leprosy. 
Note that the distribution is far closer to those 

of the walking pressures than to the standing 
pressures. The telldency for maximal pressures 
to be displaced laterally, alld the particular ulcer 
at the base of the 5th metatarsal, are related to 
the pronator weakness characterisfic of fhe 
lIeuropathic foof of leprosy. 

o 

( C) 

(c) The footprint of the standing sole. (after 
Morton) 

The figures represem kilogram pressures 011 

each area for a mall of fotal weight 48 kg-24 on 
each foof. These pressures exisf simulfaneously 
on ali areas so long as the patiellt stallds on the 
foof. Nofe that the toes play no parf in supporfing 
fhe stalldillg pressure. 
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the importance o f  wal k ing pressures, and now wish t o  proceed t o  a 
study of t he mechanism of walk ing  as concerns t he sole of the foot ,  
especia l ly  the region of the metatarsal pads of the big toe . 

The wal k ing cycle i nvolves almost the whole of the skeletal 
musculature and most of the jo ints .  It depends on t he integrity of 
sensory ci rcui ts  concerned with balance and the avoidance of s l ipping 
on the ground .  This  mechanism was first studied i n  detai l by Carlet 
90 years ago, but he lacked the techn ical fac i l i t ies for a fu l l  under
standing.  Recent workers ( Morton 1 935) have great ly increased our  
knowledge and th i s  has  been appl ied to c l in ical problems by Lake 
( 1 952) and others. Recent techniq ues, notably of h igh-speed cine
photography, have thrown more l ight on the detai l s  ( Barnett, 1 956) 
and i t  can be said that the mechanics of wal k ing are fai rly wel l  
understood . 

The walk ing cycle, with special reference to the sole of the foot 
i s  exami ned as fol lows : 

I .  The walk ing "rol l "  and sole pressures .  
2 .  The "angle of gai t" .  
3 .  Sole  dorsiflexion during the walk ing rol l .  
4 .  The function o f  the big toe i n  walk ing .  
5 .  The in trins ic musculatu re of the foot i n  wal k ing. 
6. The role of sole sensat ion . 
7. Types of gai t .  

\ .  The Walking " Roll" and Sole Pressures 
Each step of walk ing involves a rol l  of the body across the sole 

of each foot in succession from heel to toe t i ps. The l ine of the rol l 
begins at the poin t  of heel-contact, and passes rapidly round the 
under-surface of the hee l ,  up along the lateral border of the sole to 
t he region of the head of the fifth metatarsal bone ; thence it passes 
across the metatarsal heads to the first , and final ly turns forward 
along the big toe to i ts  t ip  ( Fig .  2a) . The speed at which th is  rol l  takes 
place depends on the rate of walk ing, but at a brisk pace each rol l  
i s  completed in  about ! of a second .  

The pressure associated with th i s  cycle a lso pass rapidly across 
the sole, and fol low in sequence so t hat no portion of the sole i s  
compressed for longer than half a second. The pressure i s  moderate 
at the heel ,  then fal l s  rapidly as it passes along the lateral border of 
the foot ; turning medially across the sole, the pressure bui lds up to 
a maximum over the sesamoid bones of the first metatarsal head, and 
continues forward at a high level t i l l  t he final push-off in which al l  
the toe tips co-operate. 

These pressures have been measured and may reach as m uch as 
20 kg (45 Ibs . )  more than half the body-weight ,  wh ich is the standing 
pressure on one foot.  The remainder of the body-weight i s  meanwhi le 
t ransferred by t he momentum of t he body. 
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I t  w i l l  be noted that ,  on standing, the pressures on each sole are 
s imul taneous  a l l  over the pressu re-bea ring area of the sole ( F ig. 2c ) .  
Th i s  pressure i s  d i str ibuted so  that ha l f  the amoun t  is  on the heel and 
half on the forefoot ( M orton 1 935 ) .  The forefoot pressure i s  i tse l f  
equal ly d istr ibuted between the four  lateral metatarsal heads .  I t  w i l l  
be  seen that  each head or sesamoid bears one-s ixth of the pressu re 
on the forefoot, wh ich is one-twelfth of the total pressure on the 
sole-or one-twentyfourth of the total body-weight . 

For a man of 50 kg ( 1 1 5  Ibs . ) th i s  is about 2 kg (4 2 I bs . ) .  

The heel ,  which i s  the  least common area for plantar u lcers, bears 
s ix times the stand ing pressure of any bony prominence in the 
forefoot. The importance of the wal k i ng  pressures as opposed to the 
standing pressures i s  reflected in the re lative strength of the meta
tarsals .  The first, which bears on ly tw ice the stand ing weight of each 
of the other d igits, has much more than twice the ir  bu l k  and strengt h .  

The  d istribution of plantar u lcers i n  leprosy i s  reproduced in  
F ig .  2b ,  so that the  relation to walk ing pressures may be evident .  
The sl ight d ifferences that exist can be  related to  the pronator weak
ness wh ich i s  characteristic of the neuropathic foot of leprosy. 

2 .  The "angle of gait" 

M ost people out-toe s l ightly in  walk ing, and the degree of  
external rotation relative to the  d i rection of wal k ing i s  known as the 
angle of gai t .  The effects of this angle are described in  deta i l  by 
Napier ( 1 957). In the study of p lantar u lcers, i t  should be noted that 
an alterat ion of the angle of gait modifies the site of maximal sole
pressure and the function of the big toe in the push-off. A wide angle 
transfers the pressures medially, while a narrow or negative angle 
displaces the pressures and the push-off towards the lateral toes. 

This d ifference m ust be kept i n  m ind in noting the d i str ibut ion of 
plantar u lcers among patients of d ifferent areas, and between the 
sexes .  In the survey described , i t  was noted that among the women, 
in  particular, the posit ion of maximal plantar ulcerat ion tended to 
vary from region to region ; and i t  was observed that the carrying 
of heavy loads, which often inc l uded babies, was associated with a 
tendency to walk with a wide base and some in-toeing, or lessening 
of the angle of gait .  

3 .  Sole-dorsiflexion during the lValking roll 
The rol l  of the walk ing step occurs, not across a rigid sole, but  

across a flexible structure which dorsi flexes so as to present a type 
of rocker. This i s  i l l ustrated d iagram matica l ly  i n  Fig. 3 ,  which is 
compiled from data given in  t he series of ci nephotographic exposures 
at h igh speed reproduced by Lake ( 1 952) from Elmslie's work. 

The importance of this mechanism is  emphasised by observing 
the art ificial foot which gives the best imi tat ion of the natural gait .  
Th i s  i s  i l lustrated in F ig .  3, where the three points round which the 



(aJ 

(b) 

FIG . 3 
The points of Rotation-pressure on the sole 

(a) A composite diagram summarising the three points of rotation-pressure and 
indicating, in degrees, the amount of rotation occurring in the walking "ro/l" 
during a brisk step. The foot is shown at the middle of the cycle, and the big toe 
is dorsi/fexed to the extent to which the metatarsals dorsi/fex on the big toe at the 
final push-off. The degree of heel rotation on heel-contact is also indicated. The 
encircled figures indicate the percentage of plantar ulcers occurring at each site. 
(b) A tracing of a wooden artificial foot, showing the rubber joints normally 
placed to obtain a suitable gait .. these are at the points of rotation IInder discllssion. 



F1. G .  4 
The Walking Foot 

Photographs taken during lValking 01 1 /500111 of a second. 
(a) Dorsiflexion at tire mid-lateral joint. Dorsiflexion lip to 20" ,akes place in tire 
region of tire base of the 511r metatarsal dllring the walking roll. A sesamoid not 
infrequently protects the tisslle from friction damage. In failure of lire protecli\le 
mechanism, plantar ulcer is 1I0t IIncommOIl ( 1 6. 5  %) at this point .  



( b) Dorsiflexion at the metatarso-phalangeal joints. Dorsiflexion at the M-P 
joints reaches as much as 45° and the walking pressures are at their maximum. 

The metatarsal pads are the commonest sites of plallfar ulcers. 
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(6) 

Method of absorption of friction-pressures during dorsiflexion of metatarsals with 
each step 

(a) The big toe. Tracings of X-rays of beginning and end of metatarsal rise. 
Here damage 10 tissues is avoided by rotation of the metatarsal head in situ, on 

aI/ underlying cartilage buffer (the sesamoids). The big toe does not move. 
(b) The lateral toes. 
In these cases, the damage is avoided by a rolling-forward of the metatarsal head, 

with the underlying pad of tissues, much as a garden roller does on a lawn. The 
corresponding toe slowly brakes the roll to a standstill at the momelll of push-off, 
by firm contact at its tip. 

The asterisk indicates the poi/lt of maximum incidence of sole-ulcers in leprosy. 
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rol l  occurs are cush ioned by three rubber "springs". These are 
named ,  by l i m b-makers, t he hee l ,  i nstep and toe rubbers, though i n  
fact t he "toe" ru bber i s  p laced a t  t he s ite o f  t he metatarso-phalangea l 
jo in t s .  A "foot" wi thout  these rubbers i s  very c l umsy in  act ion . 

The degree of rotat ion and the percen tage of pJantar u lcers 
occurring at each site of rotat ion are ind icated in the d iagram.  

M id-foot rotat ion occurs between the  cubo-calcaneal and cubo
metatarsal jo ints ,  but  the latter i s  better constructed than the former 
for dors iflex ion ,  and i s  the commoner of the two sites for plantar 
u lcers . 

The foot i n  act ion i s  shown in Figure 4, taken by h igh-speed 
photography du ring t he act of wa lk i ng .  

Rotat ion ,  under pressure, of the degree that occurs i n  walk ing  
m ust be  associated wi th  considerable frict ion  i n  areas of the  sole 
where rotat ions  take p lace . It should be noted that these are the site 
of 91 % of plantar u lcers, i f  the t i ps of the toes are i nc luded . 

There must evidently be some method by which t hese frict ions 
are contro l led or d iss ipated so that t hey do not damage normal 
t i ssues on t he numerous occas ions that they take place every day. 
That there are two d i s t inct mechanisms for avo id ing damage in the 
forefoot is evident by the observat ion of t he sesamoids under the 
first metatarsal head , and their absence under t he others. The 
occasional presence of a sesamoid under t he mid- lateral joint i s  
s ign ificant in  t h i s  connect ion .  

Rad iographs of the  bony and soft t i ssues du ring  the actual step 
clarify these mechan isms as fol lows : 

( i )  Rotation mechanisms at the first metatarsal head (Fig. 5a) 
The first metatarsal head rotates in situ during the walk ing step, 

somewhat as t he femur  does on the t ib ia l  p lateau .  It is prevented 
from s l ipp ing forward by t he big toe, wh ich remains r igid and in ful l  
contact wi th the ground unt i l  the end o f  the metatarsal r ise. 

The plantar sk in  of this area does not move during this t ime, but 
i t  can be seen t hat any poin t  on the under-su rface of the metatarsal 
head rotates backward t hrough an angle of 40° or more. The con
siderable frict ion thus engendered is absorbed, as at t he knee, by a 
cart i l age buffer, cart i lage being t he on ly t issue i n  the body capable of 
absorbi ng, without damage, repeated pressure-frict ions .  

The sesamoids present a cart i lage surface to t hat of the  overlying 
head , and so absorb the frict ion that would otherwise damage 
unprotected t i ssues .  

I t  can be seen t hat t i ssue-protect ion i s  afforded at the first 
metatarso-phalangeal joint (a) by the stabi l i ty of the sesamoids, 
which are kept in contact with the head during the motion, and (b) 
by t he rigid i ty of the big toe. I f  e i ther or both of t hese are compro
mised, t issue-protect ion i s  i n  jeopardy.  
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( ii )  Rotation mechanism at the lateral metatarsal heads (Fig. Sb) 
At the lateral metatarsal heads, a different mechanism is involved . 

The pressures are a good deal less and a simpler protection suffices .  
I t  w i l l  be  seen that the  metatarsal head , as it rises, rol l s  forward with 
the underlying pad of t i ssues much as a garden-roller rol l s  forward 
across the lawn . 

The stresses are grad ually reduced to zero by the action of the 
corresponding toe, which remains in contact with the ground only 
at its tip, and which prod uces a gradual braking effect by s lowly and 
actively yield ing to the advancing forefoot. The downward pressure 
on the ground exerted by the t ip  of the toe reflects this  action ; it 
increases stead i ly to a maxi mum at the final  moment of push-off. 

As in the case of the big toe, it can be seen that a toe t hat fai led 
to stop the forward rol l  of the metatarsal bone and pad exposes 
the tissues to damage . 

4. The Function of the Big Toe in Walking 

The big toe i s  a common site of plantar ulcer, especially at its 
base, and the role of the big toe in  walking i s  important .  Attention 
has been drawn to the fact that the walking rol l ,  as i t  passes across 
the sole of t he foot, ends by turning forward along the big toe for t he 
final push-off. The th rust is larger the faster the gait ,  and in such 
circumstances as walking up-hi l l  or in sandy soi l .  

The  pressure on the  b ig  toe at push-off is l i tt le less than that 
occuring elsewhere in the foot .  When the loss of stability is  taken into 
account (following weakness of the flexor hal lucis brevis  and other 
intrinsics of the foot), it is  not surprising that plantar ulcers occur 
here for similar reasons  to those responsible for ulcers on the sole 
proper. In fact, t he big toe can be considered as a miniature sole 
from the point of view of walking.  

In cases where the big toe is lost, or  fai ls  to function, or where 
the patient habitually in-toes, t he second toe can partial ly take over 
big toe function . In such cases in leprosy, the plantar lesions typica l 
of the big toe are seen on the second toe. 
5 .  The Intrinsic Musculature of the Foot  in Walking 

While the intrinsic musculature of the hand is large ly concerned 
with the grasp and other finer movements of the hand, that of the 
foot i s  mainly concerned with the act of walking-though barefooted 
people can and do pick up objects from the ground with their toes. 

The importance of stability of the toes in protecting the sole 
from damage during the frict ion-pressures of wal k ing has been 
stressed . I t  should be recal led that the muscle contro l l ing flexion of 
t he proximal i nter-phalangeal joints of the lateral toes is an i ntrinsic 
muscle in the foot,  while i n  the case of the hand it is a forearm muscle, 
and so largely spared in leprosy. 

Thi s  means that the foot i s  more crippled than the hand by weak
ness of its intrinsic musculature. 
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6. The Role of Plan tar Sensat ion 
The tendency to s l ip  during t he wa lk ing  step is considerable i f  

ground friction is  inadequate,  a s  a wal k o n  ice w i l l  confirm.  The 
frict ion necessary to prevent s l ipping is therefore important to the 
walk ing mechanism and depends on the character of the ground . 
The act ual frict ion-force on the sole is i ncreased ei ther by an increase 
in the roughness of the ground,  or by an i ncrease in the proportion 
of total body-weight put on the foot as the step i s  taken . If the 
ground i s  smooth or unstable, extra weight m ust be th rown on to the  
stepping foot,  as  the  gai t  of the sa i lor  test ifies .  

Sensat ion of �he sole i s  an important factor i n  informing the 
bra in of the amount  of weight  that must be t ransferred to the sole 
to prevent a fal l .  

I n  the absence o f  th is  i n format ion, t h e  only solut ion i s  t o  put  
excessive weight on each step, so as to be sure that friction i s  adequate 
to prevent a s l ip .  Without sensory control, the brain can only add 
weight bl indly and so th is  is  a lways much greater than would suffice 
if sensation were normal . Thus lack of plantar sensation automat ic
ally involves increased pressu re on the sole du ring walk i ng. 
7 .  Types of Gail 

The types of gait have been adeq uately described by Lake ( 1 952) 
and are significant i n  the treatment of the damaged foot in leprosy. 
Lake describes a "springy" gait ,  seen in  i ts most obvious form in  the 
walk ing race, and the "rigid" gai t ,  which is the tradit ional ga it of 
the soldier wearing thick-soled rigid boots .  Either gait can be 
employed at wi l l ,  but individuals vary in  their use of them . 

Al though the rigid gait  appears ungainly,  it i s  found to give 
maximum protection to the sole of the foot and i s  used by the armies 
of the world, where foot-protection is  particularly desirable .  It wi l l  
be recal led that  wooden clogs-which induce a rigid gait-are 
standard footwear in many parts of the world .  Advantage is taken 
of the rigid gait in  the development of the treatment and prophylaxis  
of sole-ulcers described in  a later chapter. 

Summary 

l .  Attention is drawn to the high i ncidence of plantar u lcers i n  
leprosy on the  parts of t he  foot where walking pressures are maximal ,  
and the importance of the walking mechan ism is  stressed . 

2. Detai l s  of this  mechanism are discussed i n  relation to the 
occu rrence of plantar ulcers . 
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CAMOQU IN IN THE TREATMENT OF ACUTE 
LEPRA REACT I ON 

R. H .  THANGARAJ, M . B . ,  B . S .  

Medical Officer, Purulia Leprosy Home and Hospital, 
Purulia, West Bengal 

When 1 was medical officer at Schief'fe l in  Sanatori um,  Karagiri , 
I treated 45 lepromatous patients for acute lepra react ion in  three 
groups of 1 5  patients .  One group was kept as a control , and the others 
were put on potass ium ant imony tartrate or camoq uin ,  each pat ient 
being p laced in  one of the three groups by drawing lots. Only cases 
with fever, erythema nodosum,  or subcutaneous nodules were 
selected for the study. A l l  cases had been under treatment with DDS, 
su lphetrone, or th iosem icarbazone, and the blood had been exami ned 
for malaria. 

Thus in the potassi um  antimony tartrate group,  1 3  were on 
D DS, one on th iosemicarbazone, one on sulphetrone. In the 
camoquin  group,  e leven were on D DS, two on th iosemicarbazone, 
and two on sulphetrone. In t he control group,  1 4  were on D DS and 
one on thiosemicarbazone. 

In the potass ium antimony tartrate group,  th is  drug was given 
i ntravenously on alternate days, with an in it ial  dose of 0.02 gm . 
gradually i ncreasing to 0.05 gm.  I n  the camoqu in  group the i n itial 
dose was three tablets, then one tablet twice a day for fou r  days. 
Camoqu in  of Parke Davis & Co. , Ltd .  contains  0.25 gm. per tablet 
of amodiaquine hydrochloride. 

Results 

In the potassium antimony tartrate gr up the reaction subsided in 
five patients after four days, in  six patients after s ix  to eight days, 
in three patients after nine to twelve days, in one patient only after 
cortisone was used . 

In the camoquin group, four cases had subsidence of the reaction 
on the second day after camoquin was begun ,  fou r  cases after the 
third day of camoquin,  three cases after the fourth day, two cases 
after the fifth, and the remaining two cases did not respond to the 
camoquin after six days of i t  and potassium antimony tartrate was 
then used and the reaction subsided after four  days more .  

In the control group, i n  three patients the reaction subsided after 
four days, i n  s ix patients after five to eight days, and i n  the remain ing 
s ix  cases potassium antimony tartrate or cort i sone had eventual ly to 
be used to control the reaction . 

o



CAMOQU IN I N  THE TREATMENT OF ACUTE LEPRA REACTION 1 07 

Summary 

Camoquin is effect ive in the control of acute lepra reaction in  
lepromatous leprosy at an in it ial dosage of three tablets by mouth ,  
followed by two tablets da i ly  for four  days. I n  one case only the 
camoq uin  was given for six days and in that case it failed . In this and 
in  one other case in  which camoq u in  fai led, subsequent use of 
potassium antimony tartrate was successful .  

Compared with a group on potassium ant imony tartrate, 
camoq uin  achieves its effect in  less t ime.  In an untreated group,  n ine 
out of fifteen cases became free of the reaction spontaneously in 
four  to e ight days. 
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LEP ROSY CON T ROL IN U GAN DA 
D U RATION OF TREATMENT OF IN PATIEN TS 

A N D  OUTPATIE N TS 

by J. A.  K INNEAR BROWN, B . SC, M·. D . ,  M . R .C . S . ,  D . T . M .  
Specialist Leprologist, Uganda 

and W. M.  BLENSKA , M . B . ,  B . S . ,  D . T . M .  & H .  
Medical Officer, Buluba and Nyenga Leprosaria 

The Bu luba and Nyenga Leprosaria are in Southern Uganda 
c lose to the shores of Lake V ictoria and wi th in  25 mi les of each other. 
They are under the same ad min i strat ion so that the methods of 
treatment and the criteria adopted before d i scharge are identica l . 
T he majority of patients are of the Baganda or Basoga peoples, but  
there i s  a sprink l i ng of re lated tr ibes from adjacent territories. 
Together t he two settlements accommodate between 500 and 600 
i npatients. They have each a very large outpatient c l in ic .  Treatment 
i s  mainly by ora l  d iaminod iphenylsu lphone.  

S ince January 1 957, 4 1 0  patients have been d i scharged free from 
symptoms and all signs of active d i sease. They had all been bacterio
logical ly  negative to repeated examinat ions for at least one year. 
Table I shows the durat ion of treatment in  years before d i scharge . 
The numbers are classified under t he various d isease types and 
arranged under i npatients and outpat ients .  

TABLE I 
Duration of Treatment of Discharged Patients-I n Years 

( Number of patients) 

M o re than  
Type 2-3 3-4 4-5 5 TOTA L 

TUBERCU LOI D  
Inpatients 9 9 22 1 5  55 
Outpatients 9 26 55 56 1 46 

INDETER M JNATE 
Inpatients 1 3  1 2  7 7 39 
Outpatients 7 2 1  37 43 1 08 

D IMORPHOUS 
Inpatients 0 I 0 I 2 
Outpatients I 6 1 6 1 4  

LEPROMATOUS 
Inpatients 2 2 I I  1 5  
Outpatients 3 5 6 1 7  3 1  

TOTAL 
Inpatients 22 24 3 1  34 1 1 1  
Outpatients 20 58 99 1 22 299 

42 82 1 30 1 56 4 1 0  

Table I I  expresses the resu l t s  of Table I i n  percentages to  make 
comparison eas ier .  As the lepromatous and d i morphous groups are 
smal l they have been put together. 
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TABLE II  

Duration of Treatment of Discharged Patients-l n Years 
( Percentages of total ) 

More than 
Ty pe 2-3 3-4 4-5 5 

TUBERCU LO I D  
Inpatients 1 6  1 6  40 27 
Outpatients 6 1 8  38 38 

I NDETER M I NATE 
Inpatients 33 3 1  1 8  1 8  
Outpat ients 6 1 9  34 40 

D I MORPHOUS and 
LEPROMATOUS 

Inpat ients 0 1 8  1 2  7 1  
Outpatients 9 24 1 6  51  

ALL TYPES 
Inpatients 20 22 28 31  
Outpatients 7 1 9  33 41 

The percentages of d i scharges among the lepromatous and d imor
phous groups in the fi rst four  years a lmost suggest that for t hem 
outpatient treatment i s  the method of choice, but i t  has to be 
remembered that besides being d isproportionately smaller than the 
other groups those who are a l lowed to attend as outpatients are 
the early and mi ld cases. The d ifference between these i npatients and 
outpatients i s  therefore d ue to the manner of select ion .  

Patients with the tuberculo id and indeterminate types of leprosy 
formed seven-eights of the total d i scharges .  Despite the fact that 
i npatients are drawn from the more advanced or more seriously i l l  
cases their discharge rate under four years was significantly higher 

than that for those attending as outpatients. Regularity and con
t inu i ty of treatment cuts down the period of treatment .  

The  in t roduction of drugs that  can  be  admin istered more easily 
t han the trad it ional hydnocarpus oil and that are more effective has 
' tended towards an overs impl ificat ion of some of the issues involved . 
I t  i s  a great temptat ion to open c l in ics for those who can attend and 
s i t  back and feel that that i s  the end of the problem . In the conditions 
of East Africa i t  matters l i tt le whether the t reatment is oral once or 
twice week ly or parenteral once each fortnight,  the abi l ity of patients 
to t ravel i n  al l kinds of weather decides whether their treatment wil l  
be i rregular or cont inuous .  A fluctuating blood level of c i rcu lating 
sui phone means a longer period before cure, a longer period before 
the patient i s  un infect ious and a better chance for the bacil lus to 
become drug resistant .  

The .figures i n  th is report are not put forward as an argument for 
the extension or mu l t ip l ication of leprosaria, but  to emphasise the 
i mportance of treatment vi l lages bui lt  by the community to enable 
the more infectious and those who l ive at a d istance to obtain 
adeq uate t reatment .  
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J T H E  D E POT LEPRO M I N  TEST A N D  BCG 
VACC I N AT IO N  

J .  A .  KINNEAR BROWN, M . D. ,  B .SC . ,  D.T . M .  
Specialist Lepr% gist, Uganda 

and M .  M .  STONE, S . R .N . ,  S .C . M .  

Kumi Ongino Leprosy Settlement, Uganda 

Investigations reported recently suggest that for purposes of 
preventive medicine weak reactors to normal lepromin could be 
identified if  they can be considered to be those who would fai l  to 
respond to a mult i -puncture test with I : 1 00 depot lepromin .  This 
test has none of the d rawbacks of the ord inary M itsuda, it i s  s im ple 
to apply, economical of material and would have advantages in  field 
work . (K innear Brown 1 958). The depot med ium used consisted of 
one part of anhydrous lanoline and eight parts of l ight l iquid 
paraffin .  0 .25 gramme of autoclaved bacteriologically positive 
lepromatous tissue was ground into 4 ml. of med ium and I ml. of 
isotonic sal ine to form a suspension in a concentration of I : 20. A 
di lution of 1 : 1 00 was made by adding medium and sal ine i n  s imi lar 
proport ions .  

Fourteen healthy cni ldren about one year old,  wnose mothers 
had leprosy were now tested with both concentrat ions .  One cni ld 
was posit ive to both ,  the others negative . Five weeks  later 1 2  of the 
1 4  were tuberculin tested . They were a l l  negative. Ten were then 
vaccinated with BCG and retested with 1 : 20 depot lepromin .  

The child who was lepromin positive at the beginning remained 
positive . The nine who were negative became positive. The signs of 
conversion appeared first in the final lepromin test, in one child in  
three weeks, i n  the others after four .  The max imum response was 
reached in four to six weeks. Conversion signs in  the original lepro
min tests were later by two weeks, when seven of the nine children 
showed positive in both concentrations ; there was some slight 
alteration at the sites in the other two children but the signs were less 
definite. In these seven therefore the depot lepromin had remained 
in the skin long enough to act as an indicator and the final test m ight 
have been avoided . It is possible this would have happened in all i f  
the in terval between the original tests and the vaccination had been 
three weeks instead of five ; the longer interval was deliberate. 

Conversion was not demonstrated by the original lepromin tests 
for 1 1  weeks, i . e . ,  s ix weeks after the BCG vaccination .  Had there 
been any significant sensitisation by the dose of lepromin injected i n  
those tests one would have expected conversion i n  them n o t  later 
than in  the final tests .  Lepromin is  a comparatively weak antigen 
and in the dosage given by the multi-puncture route it is  d ifficult 
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to imagine i t  could have any profound effect except i n  a very smal l 
m inority. The order of events suggests that i n  these chi ldren the BCG 
vacc ination was responsible for the convers ion .  

The work was repeated on a further 1 3  ch i ldren who were negat ive 
to both lepromin and tubercul in .  N ine of the 1 3  showed conversion 
at the end of six weeks. It was not possible to follow up the other 
four, as they went home to relatives, thi s being the reason why only 
ten of 1 4  chi ldren in the fi rst series completed the schedule.  

By contrast there was no  change to positive i n  22 lepromin 
negative pat ients who we e tested and BeG vaccinated , which 
confirms the impression that the effect of BCG on patients and non
pat ients i s  d ifferent .  

Conclusion 

I .  Depot lepromin i njected by the mu l t i-puncture route remained 
in  the skin long enough to act as an ind icator. 

2.  The considerable economy of material t hat i s  possi ble and the 
saving of t ime both to the examiner and the i ndividual examined 
make it desirable that  t he method should be further invest igated with 
a view to i ts  use in the  field and in cont rol campaigns .  
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ERYTHEM A  N O DOS U M  L E P R OS U M 

DR . A. R .  DAVISON 
Westfort Institution, Pretoria 

Erythema nodosum leprosum,  here inafter cal l ed ENL,  was studied 
in its re lation to duration of t reatment and the bacterial index. This  
paper carries the s tudy further on cases original l y  reviewed by Davison 
and Kooij ,  1 957 1 ,  and also by Doull and others2-3 in 1 954 and 1 957 .  

I .  An analysis was  made by grouping the first series of 20 I 
patients according to the occurence of E N L  or not, h igh or low 
bacterial index ( B . 1 .) , and t he period in months requ i red to attain 
bacterial negativity.  There were 1 0 1  patients with high B.J. , with values 
varying between 3� and 1 8 , and an average of 8 .  Those who escaped 
E N L  were 20, and they took 64 months to reach negat ivity ; whereas 
t he 8 1  who had E N L  took 75 months and more to atta in negat ivity, 
and there were five st i l l  pos i t ive at 83,  83 ,  87,  1 20, and 80 months 
respect ive ly .  There were 1 00 patients with low B. I. , with val ues 
ranging between t and 3 � ,  and an average of I t. Of these, 24 who 
had no EN L took 57 months to attain negativity, w hereas 76 who 
had EN L took 65 months or more, and one of them took 1 1 0 months .  

The above analysis took place in  J u ne, 1 958,  on pat ients who had 
begun treatment under the Cl in ical Evaluation Project in February, 
1 9522, but many had been on DDS for various periods before th i s .  

The longer period before positivity and the persistent negat ivity 
stand out in  pat ients who had E N L  in t he high 8 . 1 .  group .  There 
were four deaths i n  t he EN L group and none i n  the other group .  
The t ime taken to reach negativity between low and h igh 8. 1 .  groups 
( 57 and 64 months respectively) suggests that t he in i t ia l  degree of 
pos it ivity is  important  i n  prognos is .  The general conc lus ion i s  that 
E N L  i s  of bad prognostic significance. and more t ime is taken in the 
high B . T .  group than the low.  

2. An analysis was made by grouping cases accord ing to long or 
short duration of treatment .  

I n  98 patients with a long d u rat ion of treatment (average of 79 

months) there were 85 with EN L and 1 3  without i t .  In the former, 
79 months were req uired to reach negat iv ity, and in the latter, 77 
months.  Of the 98 patients, 49 had an average h igh B . I .  of n i ne ,  and 
49 had an average low B . t .  of three. 

In 97 patients with a short duration of treatment (average of 56 

months) ,  there were 66 who had ENL and 3 1  who did not.  The 
former took 58 months to become negat ive, and the l atter 53. The 
average group B.I .  was 3 . 3 ,  varying from I to 5 t .  

The analysis s howed that long duration o f  treatment does 
increase the number developing ENL, and patients with lower B . 1 .  
developed less ENL and requ i red s horter treatment. 

3 .  An analysis was now made of a second series of 1 03 patients 
as at J une, 1 958, who had been included in  the evaluation project J) 
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in September, 1 953,  but most of them had been under D DS for 
various periods before this .  

There were 53 patients of high B. I. ,  with values varying between 
8 and 25, and an average of 1 5 . There were 1 4  who escaped E N L  and 
39 with i t .  In  the former, the period before negativit was 54 months, 
but five remained positive at 6 1 ,  72, 68, 59, and 66 months respec
tively .  For 39 with ENL, the period before negativity was also 54 

months, but 1 5  remained posi tive at 6 1 ,  72, 64, 59, 66, 70, 59, 76, 59, 

65, 65,  73, 74, 77, and 73 months respect ively. There were 50 patients 
with a low B. I. ,  with val ues ranging from t to 7 t ,  and an average of 
three. Of these there were 1 9  without EN L and 3 1  with it .  The former 
took 4 1  months to attain negat ivity, and there was one case sti l l  
positive a t  73 months : the  latter took 63 months,  and one  was  sti l l  
positive at 60  months. 

The bad significance of EN L i s  again shown.  There i s  a pro
longation of the t ime needed to reach negativity, and in one section 
there i s  a strik ing preponderance of cases who still remain positive 
after 54 months. Whether the in itial B . I .  i s  high or low does not seem 
of much significance. 

4. Another analysis of EN L was made on the bas i s  of long 
treatment or short. 

In 40 patients with long treatment, namely an average of 70 

months, there were 33 who had EN L and seven who did not.  The 
33 who had EN L took 70 months to attain negativity and the seven 
took 69 months .  The init ia l  B . T .  was between 2 and l Ot,  with an 
average of six for the group.  

I n  41  patients with short treatment of an average of 43 months, 
there were 21 who had ENL and 20 who did not .  The former took 45 
months to attain negativity and the latter took 40 months. The in itial 
B.I .  was between 3 and 1 3, with an average of seven for the group .  

I t  seems that  long duration of treatment does increase the  number 
developing ENL.  There was no significance in the i n it ia l  B . L  
Summary 

From analyses of the records of patients who had been used in 
cl inical evaluation studies with J .  A .  Doul l ,  i t  appears that ENL i s  
of bad prognostic significance so  far as length of treatment is  con
cerned . There were two series of patients .  From the first it is clear 
that the longer the treatment the more ENL develops, and the lower 
the initial B. l .  the less ENL develops and the shorter the treatment 
required . From both series i t  appears that ENL does not depend on 
the degree of positivity but does depend on the duration of treatment. 
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NOTES ON LEP ROSY I N  A D EN 

by A.  L .  FAWDRY, M .A . ,  M .D . ,  (CAi-nAO. ) 
Pathologist,  Aden 

The visit of Dr. R .  G .  Cochrane to Aden i n  1 955 st imulated an 
attempt to see whether more could be done for sufferers from leprosy 
in Aden Colony. There had been before the last war a smal l leprosy 
hospital managed by the Church of Scotland M ission H ospital ,  
holding about 30 men and half a dozen women : but in  the early war 
years i t  had been taken over for more urgent medical needs and never 
restarted. Regu lar outpatien t treatment has been given recently at 
the M ission H ospital itself-24 men and 6 women pat ients recorded 
in  1 957-58.  No regular treatment with sui phones was being given in 
the government hospita ls  and di spensaries, the general impression 
being that the d i sease was uncommon.  The other acid-fast bac i l lus  
claimed a great dea l  of attention : rightly so as tuberculosis was and is  
by far the most important endemic d isease of Aden Colony,  whether 
viewed from the angle of personal suffering, econom ic loss, or con
tribution to the Colony's death and morbidity rates .  

A l l  medical officers of the department were asked to refer cases 
of leprosy or suspected leprosy to the laboratory of the Civ i l  Hospital 
where detai l s  of history and physical examination were noted and 
examination of scrapings from the most l ikely-look ing lesions made. 
The patients were then started on the standard course of DDS 
("Avlosulphone") and told to attend twice a week as outpatients .  

The majority came from the large outpatient department of the 
Civil  Hospital (total new attendances per annum c .  20,000) : a few 
from the Colony's other four dispensaries : a few sent by col leagues 
for medical, dermatologica l ,  or laboratory consultation : and a few 
spotted in the streets of the town and urged to attend hospita l .  

The resul tant "Leprosy Cl in ic" has now been in  action ( Apri l 
1 958) for 26t months and 1 26 persons have been seen and offered 
treatment. However, for I I  t months, other duties and the interruption 
of a leave reduced the clinic's activities to a min imum,  only 1 5  cases 
being recorded. The other I I I  were seen within 1 5  months, making 
an average of seven new cases of leprosy presented per month.  

Distribution of cases: the places of origin of the patients and the 
presumed origins of their infections were as fol lows : 

Yemen . . 76 60 % 

Western Protectorate 33 26 % 

Eastern Protectorate 5 4 % 
Aden Colony . .  5 4 % 
Unrecorded 5 4 % 

Of the above only eight were women (four Yemen, two W.A .P . ,  
two Colony). 
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I t  is impossible to d isentangle from the circumstances which 
determine attendance, such as transport faci l ities, the factor of the 
local incidence of the di sease. Nevertheless, it is clear that the vast 
majority of those with leprosy come from outside the Colony and 
most of them from the neighbouring country for the health of the 
subjects of which we in  Aden have no responsibi l ity and over which 
we have no control whatever. Of the 33 seen from the Western Aden 
Protectorate, I I came from the close-by sultanate of Lahej ,  where 
there is an accessible focus of disease which should and could be 
erad icated . 

I t  i s  doubtful  whether a l l  seven of the persons  with leprosy now 
permanently resident in  the Colony did acquire the d isease here . 

The small proportion of women and children i s  partly due to the 
re luctance of the women to come to hospital, but mostly because the 
immigrant labourers from the Yemen leave their fami l ies at home 
when they come down to Aden, either for work or medical attention . 

Types of Leprosy 

Tuberculoid 
In termediate . .  
Lepromatous 
Unrecorded . .  

69 
24 
1 9  
1 4  

There was n o  noticeable relationship between place of origin and 
type of leprosy. What was remarkable was that there were no com
pletely i ncapacitated patients, and none with gross ulceration .  It 
may be that such advanced cases never succeed in  reaching Aden, 
but advanced cases of al l  other varieties of chronic disease, e .g . ,  
tuberculosis and cirrhosis of l iver, arrive here in  small numbers 
continually. One concludes that the resistance of the Arab to the 
disease is h igh and that i n  a large proportion of cases the defences of 
the body arrest its extension and the d isease burns itself out. How
ever, in Yemen, advanced cases do exist in plenty according to 
Hayyat ( I 958). 

Examination for M. leprae 

M. /eprae found 62 
M. /eprae not found 39 
Not examined 25 

Acid-fast bacil l i  were sought in scrapings taken from the nose 
and from the two other most l ikely-looking sites : nodules, edges of 
leprides, ear- lobes, etc. Some were omitted owing to pressure of 
other work and sometimes patients who had been examined clin ically 
fai led to return to the laboratory for examination of scrapings. 

Treatment 

The standard course recom mended by the manufacturers of 
"Avlosulphone" was used . Patients were told to come twice a week 
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to get their tablets, and when they showed that t hey could be rel ied 
on to come regu larly, they were given suppl ies for a month at a t ime, 
and warned to return at any sign of reaction . The scheme was on the 
whole not a success, as can be seen from the fol lowing table : 

Referred e lsewhere, i .e . ,  to Protectorate Health 
Services or other Colony d ispensaries 23 

Did not return for any treatment 36 
Attended for less t han one month 3 1  
Attended for one to s ix months on ly 24 
Attended for more than s ix months 1 0  
Completed course of 1 t to 2 years 2 

Two patients developed severe reactions to the drug, with 
anaemia, and fever during the treatment :  both recovered , though 
s lowly, when admitted to hospital and deprived of the medicine .  
They were able to cont inue on a red uced dose. 

Social Circumstances 

M ost of these pat ients are very poor indeed and whi le in Aden 
exist by begging ; they are i l l i terate labourers from the Yemen or the 
Aden Protectorates, l iv ing on a diet barely sufficient i n  calories or 
protein,  and subject to other diseases too, such as malaria and 
schistosomiasis. A fair  proportion might be able to do l ight manual 
labour in  their own vil lages but the progress of the d isease has driven 
them to seek medical aid in  Aden where they cannot compete with 
their fitter countrymen.  The doctor's offer of a two year course of 
treatment with tablets is of very l i tt le use to them : they try the 
u nimpressive bi-weekly doses for a short time and then finding no 
noticeable relief, give up attending the c l in ic .  There i s  no way of 
fol lowing up such defaulters, even if we had the staff, as they have 
no permanen t  addresses in the Colony and sleep in the streets. A very 
few decide to make a real job of mendicancy in Aden-probably an 
i ncome of a shil l ing a day i s  enough to keep body and sou l  together 
(3/- a day provides a n utritionally adeq uate diet in Aden, and I have 
l ived on i t  for a month myself). They can then cont inue treatment, 
and one cheerfu l  mi ld lepromatous  lad of 1 6  or so has persisted long 
enough to feel and know the improvement in  h is  healt h .  A few 
continue begging without returning for the tablets, but most-it i s  
impossible to say how many-go home disappointed . 

There have been, however, a dozen or so attending regularly or 
i rregularly who were in  reasonable economic circumstances from the 
start : these are the ones who wi l l  al so probably persist in the future 
with treatment .  A broker, a merchant, a clerk, a student, a housewife 
l iv ing near the hospital-they have done well and the di sease has 
been arrested at least : with the assistance of a health v isitor, they 
could probably all be persuaded to cont inue for the fu l l  period of 
t ime desirable-but  they need "chasing".  
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There seems  to be no reject ion of the case of leprosy by society 
as a whole whether in  the town or in  the v i l lages of the Protectorates 
or  the Yemen : no attempt is  made to iso late them and there is l i t t le 
or no " Ieprophobia" . 

Western Protectorate 

Pat ients from this area were sent back to their v i l lages and 
arrangements for their  treatment left in  the hands of the Protectorate 
Health Service, through their H ealth U n its .  These are staffed by 
trained orderlies who can i ssue the DDS tablets regularly, and 63 
pat ients were registered in 1 956 .  

Eastern Protectorate 

A simi lar arrangement exists but there is also a smal l  leprosari um 
in M u kal la housing about 50  sufferers , a t  publ ic expense. 

The Yemen 

SuI  phone t reatment was inst i tuted a few years ago at Sana and 
Taiz hospitals but there m ust be far more leprosy than can be dealt 
with by these two centres in  the rest of the country . 

Conclusions 

Leprosy is not a major publ ic health problem in the Colony, but 
there are at any one t ime probably between 30 and 60 cases at large, 
most of them infectious .  With the assistance of a health vis itor it 
would not be d ifficult to get adequate treatment for any who l ive 
permanently in the Colony : and as these are l iv ing in houses and are 
l ikely to be i n  close contact with chi ldren,  this  is important not only 
for t hemselves but for the prevention of spread . As the rest l ive and 
sleep for the most part i n  the open air  and are un l,ikely to be in  close 
contact with chi ldren,  the danger of spread is sl ight : the problem 
here i s  one of the tragedy of the individual-cure i s  avai lable but 
can not be used so long as there i s  a lack of supervisory health 
personnel . The patient makes the long journey from a remote v i l lage 
to the hospital in hope, but is apt to go back in despair  when he 
finds that prolonged t reatment i s  necessary. 

Summary 

A description is given of an attempt to assess the problem of 
leprosy in  Aden Colony, and in i t iate treatment .  

My  thanks are  d ue to the Director of M edical Services, Aden , for 
permi ssion to publish this paper .  

Reference 
HAYYAT, M .  U . · Late W H O  Adviser in Publ ic Hea l th to the Government of the . 

Yeinen. Personal communicat ion.  
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OJ I R IVER, 
ONITSHA AREA, 

N IGERIA LEPROSY SERVICE. 
1 5th November, 1 958 .  

The Editor, 

Leprosy Review 
Dear Sir, 

Vadrine "131 " in  the Treatment of Leprosy 

1 was interested to see that Vadrine had been tried by Drs .  W. H .  
Jopling and D .  S .  RIdley i n  human leprosy and that Dr. H .  Brodhage 

reported on its effect in experimental murine leprosy (Leprosy 
Review, 29, 3 ;  July, 1 958, pp. 1 43 and 1 4S) .  

At Oj i River, we also tried it and found it of no va lue, and J have 

written to the manufacturers to this effect .  The reports in Leprosy 
Review make it necessary to publish our findings. We are grateful 

to Messrs. Geistl ich for the generous supply of this drug for trial . 

The experiment was carried out by Dr. K. M .  Ellis and myself, 

and at the beginning and the end of the trial Dr. T. F. Davey saw 

the patients and checked results, and has confirmed our findings. 

The manufactuers advised a daily dose of 20 to 40 mg./kg. We 

chose four untreated lepromatous patients, and two borderline who 

had shown slow progress on DDS and thiacetazone. 

Results : 

1. A nodular lepromatous patient became noticeably worse 

with ulceration of nodules. 

11 .  One became worse by showing an increase in  the skin 

thickening and the nerve pain ; this was not a case of ery

thema nodosum leprosum .  

i i i .  The bacterial index o f  two cases became higher than a t  the 

beginning. 

iv. Patients who had received previous treatment remained 

unchanged . 

v. Only one showed any improvement . This was a grossly 

anaemic and undernourished patient, who improved in 

general health as a result of receiving a good diet, but  the 

leprosy showed no improvement. 

v i .  We transferred all the lepromatous patients to DDSO and 

they subsequently showed the usual expected improvement 

over six months, and slight bacteriological improvement. 

On this evidence we have discontinued the use of Vadrine, having 

found a marked contrast to the consistent good results from DDS, 
DDSO and DPT. 

Yours sincerely, 

A. S. GARRETT, 
Area Superintendent. 



LETTER TO T H E  E DI TOR 

The Editor, 
Leprosy Review, 

8 Portman Street, W. I .  

S ir  , 

1 1 9 

H OSPITAL FOR TROPICAL D ISEASES, 

4 ST . PANCRAS WAY, 
LONDON, N . W. I .  

23rc/ January, 1 959. 

We were in terested to see the report by Drs. Garrett and E l l is on 
their tr ia l  of Vadrine .  Their  resu l ts  have caused us some surprise for 
our  findings with th is  compound,  during the first year of treatment ,  
were comparable with those to be expected from su lphone except 
that there was more i nd iv idual variat ion in the responses .  However, 
further observat ions on those pat ients who showed an early i mprove
ment have been d i sappoint ing, for they have either ceased to i mprove 
after 1 2  months or more of treatment or have actual l y  deteriorated . 

1 t  would seem therefore that Vadrine, used alone. has no p lace i n  
the treatment of leprosy, bu t  we  are a t  present  try ing i t  in  conjunction 
with su lphone in view of the very good i n it ia l  response made by a 
few patients i n  our  trial . 

The Editor, 
Leprosy Review, 

Dear S i r, 

We are, Sir, 
Yours faithfu l ly ,  

W. H .  JOPLING 
D. S.  RIDLEY 

Dr. J. T. Worsfold's  results for Rhodesia resemble those of the 
extensive surveys i n  Uganda which I have publ i shed at various times, 
namely a child rate of between 1 8  % and 19 % and an equal sex 
d i stribut ion .  In some respects, however, his interpretations differ 
from my own . 

The extremely low conjugal rate, which is the usual experience, 
suggests that something other than prolonged intimate contact i s  
necessary for infection, a n d  the fact that s o  many cases show their 
first c l in ical signs in l ater l ife may have a significance other than that 
of a prolonged latent period, although the lengthening of this period 
i s  probably a feature of a decline in an endemic.  In East Africa there 
is a fal l  in the incidence between the ages of 1 5  and 20, which may 
also be traced in the figures published from other countries. It 
suggests that in  this five year period the l osses by death are not 
replaced by new cases and that there i s  an intrafamilial risk in  child
hood followed by an extrafamilial risk i n  adolescent and adult l i fe .  
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The relative proport ions at r isk in  each period wi l l  natura l ly  vary 
with the opportun it ies for contact t hat society provides. This  has an 
important imp l icat ion for schemes of contro l ,  especial l y  t hose which 
concentrate primari ly on ch i ldren ,  for apparent ly suscept ib i l i ty does 
not necessari ly dec l ine with age. 

. 

The sex d i str ibut ion and the lepromatous and non-lepromatous 
rates often appear to be related . Where the lepromatous rate i s  h igh 
males are pri ncipal ly  affected, with a rat io as high as 2 : I ;  where the 
tuberculoid rate i s  greater, the sex rat io approaches equal i ty .  This 
latter i s  true i n  Uganda and may be inferred from survey reports 
e lsewhere .  The fact that some i nst i tut ional figures d iffer from Dr. 
Worsfold's  find ings in the field should not lead h im  to doubt h i s  
observat ions .  I n  Uganda where the  rat io i s  I : I ,  the  proport ion i n  
sett lements often approximates 2 : I .  Th i s  relat ionsh ip i s  seen i n  
figures from general hospita ls  for ord inary d i seases and  ind icates the 
customs of the people rather t han the i ncidence of t he d i sease . I n  
under-developed countries there are m a n y  reasons  w h y  women 
attend hospita ls  less often , j ust as there are reasons why there are 
fewer gir ls at school than boys. I n  fact I j udge the efficiency of the 
Uganda scheme of control by comparing the sex and chi ld ratios in 
settlements, treatment v i l lages and c l in ics with those T have found i n  
surveys o f  whole populat ion groups i n  the field .  

There are many  very i nteresting conclus ions to  be  drawn from 
such epidemiological studies of leprosy which compensate to some 
extent for the impossib i l i ty so far of obtain i ng answers by a d i rect 
approach through the cu l ture of the organi sm and the use of an 
experimental an imal. I hope Dr. Worsfold will accept my con
gratulations on h is  work with the comments ] have briefly offered . 

Yours faithfu l ly, 
J. A. KINNEAR BROWN, 

Medical Headquarters, Uganda. 



OBITU A R Y  

OBITUARY-DR. A. FILI PEA N U  

Prof. Dr.  Scarlat Longh in of the Societatea St i in te lor 
Medica le d in  R . P. R . , Bucarest i ,  Str .  Progresu l in ,  No. 
8 ,  has had the k indness and cou rtesy to send the 
fol lowing obituary not ice of a R u man ian leprologi s t ,  
Dr.  Alexa nder Fi l ipean u .  

1 2 1  

Dr.  Alexander F i l ipean u, d i rector of the Tich i l iest i State Lepro
sari u m  died on 24t h December, 1 957 .  Born in 1 889 at Cocuisca 
v i l lage in the Dorohoi depart ment ,  he stud ied in the Facul ty of 
Medicine at lassy, obtain ing  the M . D. degree in  1 920. He  successively 
occupied t he posts of externe, in terne, and secondary doctor at St . 
Spiridon H ospital in Iassy. After obtain ing h i s  degree, he occupied 
t he post of assistant at the Neurological C l in ic, l assy, and then t hat 
of Dozent at the same c l in ic, up to 1 924. From 1 922 to 1 923 he 
stud ied at the Dermatological C l in ic of the Faculty of M edicine in  
Leipzig, d irected by Prof. Rich Ie .  From 1 924 to 1 939 he was a ch ief 
dermatologist at the Central  H ospital in Chis inau .  

I n  J une, 1 939, he was appointed ch ief  doctor at the State Lepro
sari um,  Tich i lest i .  Subsequent ly, Dr. A lexander F i l ipean u dedicated 
h imself, unt i l  the end of h i s  l i fe, to the  care of the leprosy pat ients .  
Far from any med ical cent re, at 50 km. from the nearest town, he 
showed a special se l f-sacrifice i n  t he care of these pat ients separated 
from their  fam i l ies, lead ing the same lonely l i fe .  H is work in the 
leprosari u m  was a sh in ing example of self-abnegation . Even after 
reach ing 60 years of age, he cont in ued on d uty, in spite of the fact 
that he was rather i l l .  

D r .  A lexander F i l ipeanu  a lso contr ibuted to  many scientific 
works on leprosy i n  i t s  c l in ical , epidemiological and t herapeut ic 
aspects .  

By the death of Dr .  A lexander F i l ipean u, Rumanian Dermatology 
loses a val ued specia l i st ,  chiefly in leprology. 

OBITUARY 
DR. CYRIL F. A. WALLACE, M.B . E . ,  M . B .CH . B .  (ABERD . )  

Dr.  Cyri l Wal lace was born a t  M ontego Bay, Jamaica, on 1 9th  
J uly,  1 900, and d ied at Tanga i n  Tanganyika on 1 1 th May, 1 958 .  He 
graduated i n  1 922 and i n  1 924 went  to the  Mi ss ion Field at Lebombo 
in Portuguese East Africa. In J u ly ,  1 929, he offered his  services to 
B i shop G .  A. Chambers, of Central Tanganyika and began work 
there as t he only doctor i n  the C . M .S .  m iss ion field in that area, and, 
when he was centred on Ki l imatinde, he d i scovered at Makutapora 
a neglected smal l leprosarium wh ich had been establ i shed by the 
German colonial authorit ies .  Th is  place was revived and recon
structed by t he Miss ion,  and cont inues to the presen t  t ime .  In 1 936 
Dr.  Wal lace was ordained at the Cathedral in Dodoma and in  1 937  
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he went to I ndia to study leprosy at the School of Tropical Med ic ine ,  
Calcutta. Dr. Wal lace spent 16  years i n  the M iss ion ,  most ly i n  charge 
of K i l imatinde hospital and Maku tapora Leprosari u m .  I n February, 
1 945, he joined govern ment service, and con t in ued in leprosy work 
for I 3 t years. He took over the Chazi Leprosari u m  in 1 945 .  It was 
then in its i nfancy and he watched over i ts  development .  In 1 948 he 
was transferred to the Makete Leprosari um where aga in  he pioneered 
i ts  development i nto one of the best inst i tut ions in Tanganyika .  I n  
both places h e  was the pioneer of modern therapy i n  leprosy . H e  
knew the importance a lso o f  d iet and hygiene and left magn ificent  
c i trus orchards in  both inst i tut ions .  ] n 1 952 he was transferred t o  
M uheza in  Tanga Province and developed a large sca le scheme of  
outpat ient treatment wh ich  eventual ly embraced a large part of the 
Tanga Prov ince and cared for about 4,000 pat ients .  Dr.  H .  W.  
Wheate, who has furnished some of the above detai l s , writes : " I t  
was my priv i lege t o  v is i t  th i s  project after t h e  death o f  Dr .  Wal lace . 
I n  the course of s ix  weeks,  ] travel led 3,000 m i les by Land Rover and 
saw about 50 % of the regi stered patients .  I found that Dr.  Wal lace 
was held in high esteem by these pat ients and that he had succeeded 
in obta in ing a reasonable attendance rate and in extending adeq uate 
supervis ion and care by constant t ravel i n  rough cond i t ions .  H i s  
c l in ical j udgment was unerring ."  Dr.  A .  G .  Farr, Provincial 
Med ical Officer of the Tanga area, writes : " H e  made a deep im pres
s ion on the people  of th i s  area, both by his character and h i s  devo
t ion to h i s  work, and h i s  loss i s  great ly mourned by many people,  
and particularly by h i s  patients .  Th is  also applies to the people and 
h is  former patients of Chazi and Makete. Tanganyika has lost one 
of its beloved physicians who long wil l  be remembered with adm i ra
tion and affection . "  

(We also had the priv i l ege o f  knowing D r .  Wal lace and h i s  work 
in Tanganyika from 1 947 to 1 953, and record our abid ing impress ion 
of a cal m  and fai thfu l  service as a leprosy medical officer. H is work 
was crowned by the highly successfu l  outpatient work from M uheza.  
In a l l  h i s  work he had the comradesh ip  and support of h i s  gal lant 
wife, who surv ives h im .  Editor ) .  
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A BST RACTS 

Progressive Experimental Injection with M. leprae in a Chimpanzee: 
Preliminary Report.  A .  E .  GUNDERS, Journ.  of Trop . Med .  & 
Hyg . ,  61 , 9, Sep t .  1 958 ,  pp .  228-230 

H uman lepromatous material was i noculated i nto a female 
ch impanzee of six to seven months of age. The s i tes of the inocula
tion were sub-arachnoid ,  round the left u lnar nerve, and i ntra
venous ly and intraperitonea l ly .  A t I I  months  the ch impanzee 
developed s igns of acute and progress ive leprosy, wi th many nod ules 
on the l i mbs and some depigmentat ion . Sect ions from skin biopsies 
showed a granulomatous process of epi the l io id cel l s  and smaller 
cel l s ,  and baci l l i  were found i n  a l l  sect ions .  Regression of nodules 
began at the 1 4th month after inoculat ion .  Another ch i mpanzee 
aged 2i years was s im i larly inoculated , but has shown no les ions to 
date . 

Haemagglutination and Haemolytic Reaction of Red Cells Sensitized 
with Extracts of Murine Leprosy Bacilli. N .  YAMADA , La Lepro, 
27, 2, M arch 1 958,  pp. 1 26- 1 35 .  

The findings appeared to verify the idea that a common antigen 
between M. tuberculosis, M. leprae, and M. lepraemurium exists .  
A l so the hremolyt ic react ion occurri ng on add it ion of complement 
to the haemagglut ination react ion system using m urine leprosy 
bacil l i  was more specific and sensit ive than haemagglut ination 
s im i lar to old tubercul i n  antigen . Leprous i nvolvements of the internal 
organs in  m urine leprosy seemed closely to i nfluence the react ion : 
th i s  has also been reported by Kawaguch i .  W ith the haemolytic 
reaction us ing old tubercul i n  about one half of the sera of leprosy 
pat ients showed prozone but it i s  thought that th i s  is a pattern 
occurring in the optimal relat ion between ant igen and ant ibody, and 
i s  not d ue to ant i -complement act ion of the serum .  The haemaggl u
tination and haemolyt ic reaction of tuberculos is  serum and murine 
leprosy antigen are c losely i nterre lated and coincide with the results 
obta ined with old tubercul i n  antigen . 

Studies on the Lepromin Test: Sensitization Experiments with Trypsin 
Isolated Bacilli. K .  YANAGISAWA and N. ASAMJ . La Lepro, 27, 
2, Mar.  1 958, pp. 1 07- 1 1 3 . 

After 5 .2  g. of lepromatous t issue had been homogenized, 
trypsin was added and i t  was left for three days at 30° C.  then 
centrifuged for th i rty m inutes at 1 0,000 r .p . m . ,  y ie lding a sed iment 
of 1 80 mgm . of bacteria, a lmost free of t i ssue fragments.  Using th is  
sediment and a lso the purified wax of t ubercle baci l l i ,  sens it ivity 
tests were carried out in guinea pigs, by i noculat ion of 3 mgm. and 
1 5  mgm . of the leprosy baci l l i . There was a th i rd group in  which 
2 mgm . of th\! purified wax of tubercle bac i l l i  was given i n  add ition 
to 3 mgm . of leprosy baci l l i .  The fourth group had 2 mgm . of 
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purified wax of tubercle baci l l i  as the sole inocu lum ,  and t he fifth  
group  was an untreated contro l .  After the  inocu lat ions,  spaced 
tests were given with Dharmendra lepromin  and with tubercu l i n .  
Enhancement o f  a l lergy was noted in  both t h e  lepromin  and tuber
cu l in  tests : in the first two groups where leprosy baci l l i  had been 
i noculated both the lepromin  and tubercu l in  tests became posit ive 
three weeks after i noculation and the lepromin  react ion was retained 
up to 24 weeks  and was stronger than the tubercul i n .  Both react ions ,  
especia l ly  the tubercu l in ,  were stronger i n  gro u p  3 where purified 
wax of tubercle baci l l i  had been given in add it ion to leprosy baci l l i .  
The Dharmend ra ant igen does not enhance a l lergy whereas the 
bac i l l i  col lected by the tryps in  method do so. I t  appears that the 
Dharmend ra method removes the wax substance of the bacteria 
because of the use of ch loroform .  

Sensitization of the Dog l I ' ith Lepromin alld BCG, and Evidence of 
Cross Sensitization : Persistence of the Sensitization and Cross
Sensitization . ( 2  papers) .  N .  O. CASTRO and P. A .  ARCUR I ,  
I n ternat. J .  of Leprosy, 25, 3,  J u ly-Sept . 1 957, pp. 23 1 -242. 

Their  experiments show that whole lepromin can sensit ize dogs, 
confirming the observations of Wade, s im i lar to the effect of BCG 
in  caus ing sensit ization to BCG . There i s  further a cross-sensit ization 
between BCG and lepromin .  The cross-sensit izat ion to lepromin 
induced i n  the dog by BCG appears to be a transitory phenomenon 
which may disappear with in n ine months .  The non-specific sensit iza
tion to BCG ind uced by lepromin is more stable.  The specific 
sensitizat ion to either lepromin  or BCG is  equal ly  stable .  
Studies on the Immunology of Murine Leprosy, T. T AN IMURA, S .  

NISH IMURA,  Y .  TANIMURA .  l nternat . J .  of Leprosy, 25, 3 ,  J u ly
Sept. 1 957, pp.  247-256. 

Young white rats of a m ixed stra in  were used as the experimental 
animals,  and the material was derived from lepromas of the 
Kumamoto strain of murine leprosy . I njection of a sal ine vaccine 
of heat-k i l led M.  lepraemurium i nto such rats some t ime before 
i noculating them with l ive baci l l i ,  caused inhibit ion of the onset of 
the infect ion to a high degree, though not completely. There is a 
lesser degree of inh ibit ion with the s imu ltaneous inoculat ion of dead 
and l ive bacil l i .  By add ing l iqu id paraffin to the vaccine of dead 
bacil l i  there was also strong i nhibit ion of the onset of an i nfect ion 
to l ive baci l l i ,  more so than with the sal ine vaccine of dead baci l l i .  
There was on ly  a s l ight degree of i nhibit ion when a vaccine was used 
of non-pathogenic acid-fast baci l l i  with l iq uid paraffin added . When 
a secondary infection was tried in rats a l ready infected with murine 
leprosy there was seen to be a greater res istance than anything  the 
paraffin murine leprosy vaccine could induce, and complete prevention 
was noted to a chal lenge inocu lum of 0.5 cc . of I ()4 leproma suspen
s ion . There was no kind of Koch phenomenon as in  tubercu los is ,  in 
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the s hape of an acute react ion of the sk in  over the reinoculation site .  
The s ize of the pri mary lesion d id not infl uence the resu l ts  of the 
secondary i nocu lat ion ,  nor did the latter infl uence the progress of 
the pri mary les ion .  
Chemotherapy of Murine Leprosy. The Effect of Cycloserine (Sero

mycin) on Mouse Leprosy. Y. T. CHANG . f nter at .  J .  of Leprosy, 
25, 3,  J u l y-Sept. 1 957 .  pp. 257-26 1 . 

Cycloserine was given against  mouse leprosy ind uced by in tra
peritoneal i n fect ion .  I t  was found to be moderately effective i n  
supressing the i n fect ion,  s imi lar  to  streptomycin bu t  less than I N H .  
Cycloseri ne was reported beneficial i n  h u man tuberculosis though 
without effect in  experi mental tuberculosis of mice and guinea pigs .  
As i t  has now been found that i t  i s  effective against murine leprosy, 
this and other forms of mycobacterial i n fect ions should be i ncl uded 
in  the screening tests for more act ive ant i -tuberculous agents .  

Reaction de la Peau des Lepreux aux Injections Intradermiques 
d '  A cides Gras Provenant du Bacille Tuberculeux ( Reactions in 
the Skin of Leprosy Patients to Intradermal Injections of Fatty 
A cids from Tubercle Bacilli) N .  P. Buu- Hor and T. V. BANG . 
Revue Fran�aise D' Etudes C l in iques et Biologiques, 3, 7 :  Sept . 
1 958, pp. 770-773 .  

The baci l l i  of  tuberculos is  and leprosy are very s imi lar i n  their 
content of l i pids .  Fernandez and Chaussinand have pointed out the 
phenomena of al lergy and para-a l lergy between these bac i l l i ,  which 
suggest a s imi lar chem ical composit ion.  Anderson has shown for the 
tubercle baci l lus  that the l ipids are made up in great part by branch 
chai n fatty acids of high molecular weight, one of the most i nteresting 
being phthienoic acid  (C 27), which is especially abundant in the 
v iru lent stra ins .  Buu-Hoi  has tried the effect of fatty acids from 
tubercle baci l lus  i n  s imilar condit ions to those of the M itsuda. He 
obtained fractions with more than 20 atoms of carbon and by 
i ntradermal i njection obtained sk in  reactions i n  lepromatous cases,  
both papules and nodules of varying in tensity. These reactions are 
non-specific, as they also occur i n  non-leprous  subjects .  
Le Traitement de la Lepre par Injections Mensuelles de DDS (Treat

ment of Leprosy by Monthly Injections of DDS). P. LAYIRON, 
L.  LAURET, P. KERBASTARD, and C. JARDIN. Medicine Tropicale, 
17, 6 : Nov.-Dec. 1 957, pp. 795-808. 

The authors treated 1 07 patients for periods varying from 8 to 
40 months by d ifferent suspensions of DDS, us ing one i njection a 
month. The suspensions were (a) 2 . 50 g. DDS i n  hydnocarpu s  o i l ,  
(b) 2 g.  i n  water contain ing gelose and saccharose, (c) ) . 50 g .  i n  
saline containing gelose. The results are less rap id  than  from dosage 
at shorter in tervals but are q uite sat isfactory and the method i s  
usefu l  for i nduction o f  treatment or  a s  maintenance after the 
d isappearance of the les ions .  
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Le Traitement de la Reaction Lepreuse ( Treatment of the Lepra 

Reaction) .  M .  F. LECHAT.  Bu l let in d ' information sur la lepre , 

No. 5, Foream i ,  Brusse ls .  1 958, pp. I -56 : also Maroc Medica l ,  
36, 390 : Nov. 1 957, pp .  1 039- 1 062 . 

This paper i s  a comprehensive review of the subject, with 1 59 
references, and deals  with the classic lepra reactions ( l epra fever and 
the erythema nodosu m  type) and exc ludes the trans i t ional  phases, 
namely the tuberculo id react ion ,  the pseudo- tuberculoid exacerba
t ion, and borderl i ne cases .  The author describes the many t reatments 
that have been t ried and mentions the contradictory results from 
chlorpromazine and the excel lent resul ts  from ACTH and cort isone. 
He th inks  zi nc-ACTH is  worth trying in  borderl ine cases and tuber
culoid react ions .  He  advocates more smal l  hospital wards being made 
avai lable everywhere for the bed treatment of reaction cases .  

Consideraciones sobre Quimioterapia de la Lepra ( Thoughts on the 

Chemotherapy of Leprosy) .  M .  BERGEL Leprologia, Buenos 
A i res, 2, 2 :  1 957, pp. 1 07- 1 1 0. 

Drugs of which the therapeutic act ivity has a lready been demon
strated should serve to help us in  further search.  We do not know 
the mechanism of action of hydnocarpus o i l .  We on ly  know it is an 
oil and that in  pat ients who have had in tense t reatment with it there 
is a deposit of it i n  the fatty t issues. A l l  the su I  phones seem to act by 
the l i berat ion of DDS in the t i ssues .  DDS has a primary d i rect anti
oxidant action,  e .g . ,  i t  prolongs the ind uction period of the oxidat ion 
of methyl  oleate (Lips). The su i  phones can act as meta l l ic inactivators : 
they form insoluble and inabsorbable complexes in the digestive 
tract, especial ly with i ron ( Brownlee). The th iosemicarbazones 
i nactivate heavy metals such as iron, copper, and cobalt ( Lieber
meister). In vivo they d imin ish the level of copper in  the body (Carl ) .  
They stabi l ize organic substances by  means of the i r  inact ivat ion of  
metal l ic  pro-oxygens (Clarkson ) .  T N H  inact ivates heavy metals ,  such 
as copper and i ron (A lbert), and has a primary d i rect anti-oxidant 
activity.  In  certai n  concentrat ions J N H  i s  up to ten t imes more act ive 
as an anti-oxidant than alpha-tocopherol (Hassel stron) .  

Because of i ts bacteriologica l ,  immunologica l ,  and h i sto-patho
logical connexions with tubercu losis ,  every drug active i n  tuber
culosis i s  worth try ing in leprosy. Sim i larly, because of  the bacterio
logical connect ions every drug active i n  m urine leprosy i s  worth 
trying i n  human leprosy, but there is a certa i n  lack of paral le l i sm 
between them and hence Domagk does not th ink  that  the chemo
therapy of murine leprosy is a good i ndex for the h uman . Because 
of the relat ions between actinomycetes and mycobacteria, fungo
static d rugs m ight be worth while trying in  human leprosy. Buu-Hoi  
thinks we should try any anti-tuberculous or  fungostatic drug, 
especia l ly  i f  there i s  also a certain  degree of liposo lubi l i ty .  
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The lepromatous- l i k e  pict ure provoked i n  an imals  by t he lack 
of ant i -oxidants ,  when they are on a pro-ox idant d iet ,  suggests that 
we should t ry in leprosy every drug wh ich in vivo prevents the depos i 
t ion of acid-res istant pigment .  Met hylene b lue and  nor-d ihydro
guayaretic acid can do t h i s .  Acid res istance i s  connected with a good 
bac i l lary oxygenation and t he loss of acid res istence is  thought to 
depend on an insufficient supply of oxygen ( G ran Triana) .  The 
fa i l u re of inocu lat ion and cu l ture of M. leprae i s  re lated to its 
dependence on oxygen .  Hanks  in his study of the oxidative meta
bol i sm of the mycobacteria t h roughout t he i r  range from t he 
saph rophyt ic to the pat hogenic noted less and less capacity in vitro : 
the oxidat ive capacity was lowest i n  M. lepraemurium and M. leprae 
wh ich cou ld not i ncrease the i r  respirat ion in t he presence of many 
d ifferent  substrates. Hanks  t h i nk s  t hat cond it ions which favour  a 
more rapid and cont i n uous oxidation of l i pids tends to preserve 
the i n fect iv i ty of t hese mycobacteria and that  in our stud ies of 
pathogenesis and chemotherapy we should not miss the chance of 
creat ing  an oxygen deficiency i n  certa i n  stages of leprosy or  the 
chance of augment ing i t  i f  i t  exists .  In connexion with th i s, i t  may 
be recal led that the lepromatous state does not progress i n  pat ients 
at h igh a l t i t udes, where t here is an env ironmental deficiency of 
oxygen .  Referring to the cond i t ions necessary to create this deficiency 
of oxygen,  Hanks  pointed out that  the red ucers as wel l as t he toxins 
of the process of oxido-red uct ion and the anti-oxidants act i n  the 
same way, l i mi t ing the oxidations and creat ing what might be called 
"a system of negat ive oxygen" wh ich we should seek to use to oppose 
M. leprae. The baci l l us is favoured in its development by "a system 
of posit ive oxygen" ( Berge l ) .  I n  order to obta i n  the pro-oxidant 
action of d iet  in leprosy, t here should be i n take of crude fats and 
green vegetables as supply of tocopherols ,  and even of supple
mentary tocopherols  by mout h .  

The l ipo-so l ub i l i ty of hydnocarpus o i l  seems t o  ind icate that 
th i s  may be a favourable cond it ion i n  chemotherapy of leprosy. 
Buu-Ho i  points out t hat of al l the ant i -t uberculous drugs, only those 
which a lso have l i po-so lubi l i ty have act ivity against leprosy. The 
fact t hat hydnocarpus oil is deposited in the fatty t i ssues of the pat ients 
seems to ind icate an act i ve compound aga i nst  leprosy should have 
th i s  property : this i s  c losely bound up wi th  l ipo-so lub i l i ty .  Hopeful 
compounds would a lso be those wh ich are able to decrease oxidat ion 
at the t i ssue leve l ,  to i nh ib i t  respi ratory enzymes, to form cata lyt ic
al ly- inactive stable complexes wi th the pro-oxidant metals and to 
preven t  the auto-oxidat ion of the l i p ids .  So i t  would be wort h whi le  
t ry ing i n  leprosy every metal l ic and ant i-oxidant inactivator wh ich 
has low toxicity and can be absorbed by mouth and wh ich has good 
cond it ions of d is tr ibut ion in the t i ssues and of e l imination : if  possible, 
i t  should be l i po-so luble and able to be deposi ted in  t he fatty t i ssues, 
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and better sti l l  have a degree of ant i - tuberculous and ant i -mycotic 
act ivity.  Among the vast group of organ ic compounds patented for 
industrial use as preservers of organ ic substances, as ant i -oxidants,  
and as metal l ic inact ivators there should be some with a strong 
action against leprosy. We could benefit a l so from t he industrial 
knowledge of the solub i l ity and synergism and other practical 
deta i l s  of these compounds .  

( Fami ial Leprosy. N .  M U K ERJEE and S. G HOSH . Journ .  of the I nd ian 
M ed .  Assoc. 3 1 ,  3 :  Aug .  1 958,  pp. 1 29- 1 3 1 .  

A H indu  female aet . eight years, belongi ng to a fam i ly i n  wh ich 
t he mother and three s isters were cases of leprosy, developed flat 
hypopigmented macules over the face, and later on the l imbs and 
back .  There was no d istu rbance of sensat ion and no th icken ing of 
nerves, and the smears were negative. After three months of observa
t ion there was s l ight increase in size and a biopsy was taken from a 
lesion .  This  showed a moderate infil tration of round cel l s  with a few 
epithel ioid cel l s  and the subepidermal zone was invaded i n  places .  
A few baci l l i  were seen i n  the infi l tration and ins ide a nerve. Hence 
t he d iagnosis of leprosy was made. Of the fam i ly, the father was 
dead, the mother was lepromatous, the three sisters t ubercu loid ,  and 
the brother was found free of leprosy. 
A cupuncture and Galvanic Current in the Treatment of Lepra Reaction . 

KAO H UAI -AN and col leagues ; Ch inese Journal of Dermatology, 
6, 4 ;  1 958, p .  298 (reported in Chinese M ed ical Journal, 77, 3, 
Sept. 1 958, p .  287) .  

Nerve and joint pains and erythema nodosum in leprosy patients 
were treated by t he typical techniques of Chinese acupuncture. 
Apparent ly the needle i s  inserted into the nerve trunk considered to 
govern the area, and gal vanic current from a 1 . 5 volt storage cel l  i s  
a l lowed to  run for 30  to  50  m inutes. Th is  t reatment i s  given every 
alternate day unt i l  1 5  treatments have been given, and then a rest of 
one to two weeks is given .  I n  72 cases of severe arthralgia and neur
algia and i n  2 1  cases with erythema nodosum the results  were very 
good . Thus in 1 8  cases of erythema nodosum the lesions subsided 
rapid ly i n  1 5  and improved greatl y  i n  3 .  
o Emprego da D-Cycloserina n o  Tratamento da Lepra: Resultados 

Preliminares. (The Use of D-Cycloserine i n  the Treatment of 
Leprosy : Pre l im inary Results) E. DE ALMEIDA NETO and J .  P .  
REVELLES. Revista Brasi le i ra de Leprologia . 26, 2, Apr . -June 
1 958, pp .  63-9 1 . 

A ful l  report, wi th  detai l s  of bacterioscopy and haematology, 
and 28 c l in ical photographs, i s  given of a trial of D-cycloserine in 20 
leprosy cases .  This  drug is a new antibiotic obtained from 
Streptomyces orquidaceus, and i s  given by mouth six-hourly in tablets 
of 250 mg.  daily for the first seven days, i ncreasing by one tablet per 
week up to fou r  tablets dai ly .  In one case on ly  they tried s ix tablets 
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dai ly but on perceiv ing signs of in tolerance, returned to four tablets 
da i ly .  Treatment has lasted six months i n  most of the 20 cases. I n  
fou r  cases t h e  d rug was combined wi th  D DS and i n  one with 
t h iosem icarbazone. 

There has not been t ime  for fu l l  c l in ical cure, but t he influence 
of the drug on cl in ical s igns was early and considerable . There have 
been no cases of exacerbat ion ,  nor of drug res is tance . Bacteriological 
resu l t s  have been good and the h istology shows a favo urable mod i
ficat ion .  Tolerance has been good : central nervous system intoler
ance has been of t he s l ightest and was eas i ly  avo idable .  There were 
focal react ions of good prognosis rioted at the beginn ing of t reatment .  
Lepra react ions were moderate. The drug seems to act  d i rect ly on 
M .  leprae. The combinat ion wi th the su lphones seemed part icu larly 
advantageous,  and t he drug seemed very useful in  cases which had 
reactivated after being res istant to the su lphones. The t rial w i l l  
cont i nue.  

Nossas Observacoes Sobre a Difenil-Tiourea no Tratamento da Lepra 
(Our Observat ions on Diphenyl-Th iourea in  the Treatment of 
Leprosy) .  A .  M .  A LONSO. Bolet im do Servico Nacional da 
Lepra, Rio de Janei ro, 1 7, I :  M arch 1 958, pp. 5- 1 1 .  

Th is  i s  a report on 1 6  months of tr ia l  of O PT (Ciba 1 906) on 
seven pat ients,  of whom six were lepromatous and one tubercu lo id .  
Cl in ical im provement was marked, and the  new d rug seemed superior 
to DOS in th is  regard . There was one case who had had a gastrec
tomy and was intolerant to t h iosem icarbazone and D DS.  Th is  case 
tolerated O PT very wel l and had exce l lent clin ical improvement. 
There was another case wh ich had an abnormal resistance to t he 
act ion of a l l  ant i- leprosy d rugs : th i s  case showed part ial  improvement 
in bacterial ind ices and h i stology but i t  i s  too early t6 expect much 
change in these. 

An Experimental Study on the A ction Exerted by Certain Synthetic 
Anti-malarial  Drugs upon the Endocrine System . C. I .  PAR HON, 

V .  SAH LEANU, and L .  J AN C U .  Rumanian Med ical Review, 
Bucarest : Apri l -J une 1 958, 2, pp. 56-6 1 .  

The authors gave a da i ly  oral dosage, w i th  contro ls ,  of qu in ine 
su lphate, atebrine, chloroquine su lphate, and paludr ine in  d ifferent 
groups of rats, and studied the effect on the endocrine glands a nd 
l i ver. They found that these d rugs i n  non-toxic doses caused no 
depression of the endocrine system.  Chloroq uine and paludrine 
s t imu lated the adrenals, as shown h istologically, h i stochemical ly ,  
and in  the weight of the organs.  They th ink that  th is  act ion is  s im i lar 
to ACT H ,  probably due to a s t imulation of the release of this  
hormone.  The general cort i sone-l ike act ion of these drugs is not ,  they 
th ink ,  exclus ively due to the s t imulation of the adrenals .  It is possible 
that there is . a  periphera l  act ion upon the fundamental substance of 
the connect ive tissue and upon inflam matory phenomena, as wel l  as 
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a central adrenal s t imu lat ion.  The ad renal hypertrophy they obtained 
in their experi ments was more ins ignificant with the most toxic 
substances (qu in ine, atebrine), so they do not tl't ink that i t  was mere ly 
part of the general  adaptation syndrome of Selye . Liver h istology 
showed the probable stim ulat ion of the reticulo-histocytic system . 
I t  i s  wel l known that the adrenal hormones s ti mu late th is  system .  
The  authors advance the  hypothesis t hat the  synthetic ant i-malarials 
may influence the causal factors of a d i sease and st i m u l ate the non
specific defence react ions of the body .  They point  out  that their 
experi mental resu l t s showed t hat pal udrine can be in t rod uced into 
dermatological therapy for the same purposes as those for wh ich 
chloroquine is now being used . 

Tratamiento Local de las Ulceras Neuro vasculares de los Miembros 

Inferiores. ( Local Treatment of Neurovascular U lcers of the 
Lower L imbs) .  O.  RAMI REZ.  Bolet in  de la Sociedad Cubana de 
Dermatologia y Sifi lografia. 1 5, 2, 1 958, pp. 59-64 . 

I n  four  cases of neurovascular u lcers of the lower l imbs, which 
had fai led to heal after long periods of t reatment,  the author applied 
dehydrated coffee powder of the " instant coffee" type, i n  a s imple 
d ressing covered by gauze, and changed at in tervals of e ight days for 
a s im i lar dressing .  There was hea l ing of the ulcer in three or four  
weeks in  three cases and  i n  two  weeks in  one  case. There have been 
no relapses, and th i s  t reatment was tolerated perfect ly .  

Outstanding A chievements in Health Work in 1 958 .  Chinese M ed ical 
Journal ,  Dec. 1 958, 77, pp. 582-586. 

In an enthusiastic art icle descr ib ing the stim ulating influence of 
the pol i tical approach on the health campaign, rats, sparrows, flies 
and mosqu i toes are said to have been s laughtered in huge quant i ties 
and 960 count ies of China to have been made pest-free .  One i mpres
sive item was that 62 .7 mi l l ion pub l ic latrines were bu i l t .  Trad itional 
Chinese medicine has been revived , i ncluding acupunctu re, and i 
used alongside modern medicine. "Tradit ional medicine has given 
remarkable results i n  the treatment of hypertension, apoplexia, 
arthrit is ,  jo in t  sprains, pu lmonary tubercu losis ,  leprosy, syphi l i s ,  
Taenia solium, i nfant i le paralysis ,  Japanese B encephali t is ,  chronic 
nephrit is ,  l iver ci rrhosis, tetanus,  whooping cough, scarlet fever, and 
d iphtheria. I ts  successes in t reating s i l icosis ,  mal ignant tumours ,  
aplastic anaemia, and leukaemia are unprecedented i n  world 
medicine. " 

There i s  a further reference to l eprosy on p. 583 .  " I n  leprosy 
prevention, Shantung has completed a thorough su rvey of this 
d isease and has isolated al l  sufferers for care and t reatment .  I n  
Kwangtung province, during the past six months, over one half the 
cases of leprosy of the lepromatous type have been concentrated in 
leper v i l lages, and 1 , 1 04 pat ients have a l ready been cured and 
d i scharged" .  

s
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