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EDITORIAL 

ED1TORIAL 

Visit to South Africa: 1st-10th April, 1959 

135 

-I 

The Secretary for Health of the Union of South Africa k indly 
welcomed a visit from the Editor to see something of the leprosy 
work in Westfort I nstitut ion,  Pretoria .  I t  was possible to spend 
1 0  days there,  and it was a very st imulat ing experience, for the work 
under Dr. A. R. Davison, the M edical Superintendent, i s  of the 
h ighest qual i ty .  Westfort i s  an inst i tut ion containing over 900 patients .  
Dr. Davison is assisted by Dr. Egnal ,  Dr. Doevendans, and Miss 
Kel lerman, the matron,  with four sisters and 15 European female 
nurs ing assistants, and M r. Tilley and Mr. Banks for the manage­
ment .  There is a holiday home on the coast called the Lady Mary 
Baring H ome. The results of the work have been good as there have 
been definite s igns of a reduct ion in the i ntake of new cases of Euro­
pean and coloured patients .  The average intake of all cases is about 
600 per annum.  There have been great increases in  the number of 
d i scharges but so far no  decrease i n  total not ificat ions.  I n  the whole 
of the Union there are four inst itutions with a total of 1,613 patients. 
The equipment, housing and buildings of Westfort are first class, and 
there is complete availabi l i ty of all drugs and special procedures 
necessary for all features of l eprosy morbidity. Dr. Davison kindly 
gave up h i s  t ime to make t horough demonstrat ions of the patients 
and of his method of treating them. Research projects go on at 
Westfort and it has participated recently in the t herapeutic evaluation 
projects of the Leonard Wood Memorial . It became clear, as the 
cases were demonstrated day after day during the visit ,  that the type 
of leprosy in  this region should be placed further to the left of the 
spectrum of leprosy which has lepromatous on the left than the 
leprosy of countries l ike East Africa or Nigeria. There was a far 
greater tendency here to all forms of lepra reaction,  and in  particular 
erythema nodosum leprosum.  Dr. Davison has had great success with 
the protection and management of patients in these reactions, and 
his great contribution has been the demonstration of the value of the 
ant imalarial type of drug (mepacrine and camoquin) in conjunction 
with ACTH and other corticosteroids .  Of particular interest were 
some signs of the Lucio phenomenon, and of the pellagra factor. 

It became qu i te clear that the work of leprosy in  the Union is  of 
the highest standard and h umanely carried out .  I t  is  hoped that the 
other sect ions of work in  the Union may be seen on a subsequent 
visit .  

Visit to Brazzaville for the WHO Conference for African Leprologists 

on Leprosy in Africa: 14th-22nd April, 1959 

This congress was organised by WHO, the secretary being 
Dr. J. Gay Prieto, Chief of the Leprosy Section of the Division of 
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Communicable Diseases of W H O. It was attended by over 40 
leprosy workers and the Chairman elected was Medecin-Gem:ra l 
R ichet, wi th Dr. Davison of South Africa as Vice-Chairman. The 
great value of this conference was the opport uni ty of so many 
leprosy workers in  Africa gett ing together and gett ing to  know each 
other's point of view and hearing about each other's work .  There 
was an opportun ity during the conference of seeing the work at 
Dolisie i n  French Equatorial Africa and the work at Leopoldvil le 
in the Belgian Congo, both of which were very instructive to al l  the 
visitors. 

With Africa in  a ferment of pol i t ical changes in  progress and to 
come, i t  was of great value for such a meet ing to be held . Each 
country differs from the other considerably in local cond it ions and in 
resources wi th which to fight leprosy. It was impossible to  lay down 
a hard and fast rule for the control of leprosy in Africa, and i t  was 
fascinat ing to see how each country had applied the principles of 
leprosy control wi th adaptabi l i ty and commonsense. Apart from the 
more advanced countries where leprosy i s  wel l i ntegrated i nto the 
Department of Public H ealth, i t  became evident that the control of 
leprosy i n  Africa would cont inue best  in  those countries where 
t rouble had been taken to i nst ruct and train nat ionals of that country 
to assist in the leprosy campaign. 

Further News ofMacro�yclon (See Lep . Rev. 29, 2 ;  Apr. 1 958 ,  p .  68) 
Macrocyclon is one of the polyoxyethylene ethers which are 

surface-active agents .  Dr. J. A .  McFadzean has given a prel i minary 
report, as at 1 2th  September, 1 958, to the Leprosy Sub-committee 
of the Colonial Medical Research Committee, London, on a t rial on 
human leprosy. There were 6 adult  males wi th lepromatous leprosy, 
balanced with 6 simi lar cases on DDS. All pat ients were given a h igh 
protein diet throughout the t rial, and for a month before i t .  The 
macrocyclon pat ients were given weekly in travenous injections of the 
drug at 25 mg./kilo for 14 weeks, thereafter gradually increased to 
50 mg/kilo over a period of 8 weeks.  The control patients were 
given 400 mg. of DDS in oil weekly intramuscularly in  a divided dose 
for 5 weeks, raised to 600 mg. weekly thereafter. Full laboratory 
obsetvations were done, and i ncluded the assessment of bacteria l  
index by biopsy (by Dr. D .  S .  Ridley, of the Hospital for Tropical 
Diseases, London). I n  one patient there was a fall in  the B .J. of 95 % 
but  i n  the other cases it seemed that macrocyclon was cl i n ically. much 
inferior to DDS, this being s upported to some extent by the biopsies . 
There was evidence that macrocyclon produces a mild degree of 
renal damage. All the patients showed a constant albuminuria  which 
improved after cessation of the dosage. The t rial was therefore 
brought to  an end . Dr .  McFadzean s uggests that further t rials of 
macrocyclon alone are not warranted , but there might be value in a 
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t rial of i t  at 25 mg./ki lo i n  combinat ion with D DS, and compared to 
su I  phone a lone. This  t r ia l  wi l l  probably be carried out by h is  
successor, Dr. M.  F.  R.  Waters, at Sungei Bu loh Research Centre in  
M alaya. 

The Nature of the Mitsuda Reaction 

We di rectly req uested Dr.  R .  Kooij to state his  present l ines of 
thought on his very in teresting work on the nature oLthe lepromin 
and al l ied react ions, and he. has responded as fol lows : 

" f n  my ensuing remarks I leave aside the Fernandez reaction of 
the lepromin test and confine myself to t he M itsuda reaction which 
is read 3 or 4 week;s after the intradermal i njection of lepromin. 
T have shown that not only the leprosy baci l l  i are responsible for 
the evoking of the M itsuda reaction, but that also the tissue compo­
nent plays a role and that even with normal t issue suspensions 
without baci l l i ,  posi t ive react ions of M i tsuda type are obtained i n  
tuberculoid leprosy, and negative ones i n  lepromatous leprosy. This 
explains why the lepromin reaction is  not  a specific react ion for 
leprosy and fai l s  to be of d iagnostic use. It is of use for the classifica­
t ion of leprosy. The typical feat ure of the Mitsuda reaction is not its 
posit ivity i n  the tuberculoid leprosy, but i ts  negativit-� i n  the lepro­
matous type. M ost ad ult  healthy people show a posit ive Mitsuda 
react ion to standard lepromin. 

The negative Mitsuda reaction i n  the lepromatous type is 
probably due to the i nabil i ty of patients of that type to break down 
the leprosy bacil l i .  This perhaps may be the fault of the reticu lo­
endothelial system, expressed as a lack of special enzyme systems in 
i ndiv id ual const i tut ions .  The lack of reactivity to lepromin among 
infants and the gradually developing response among growing 
chi ldren may be i nterpreted as a manifestation of a normal mat ura­
t ion cycle. Contact with leprosy bacilli is  not necessary for this 
reactivity to lepromin  ( Kooij and R utgers, I nternat. J .  of Leprosy, 
26, 24, 1 958; Swerts, Ann. Soc. Beige M ed .  Trop. 35, 80 1 ,  1 95 5), 
However, Kooij and Rutgers showed that the react ion to lepromin 
was accelerated and intens ified by leprosy and tuberculosis. Probably 
these facts might give an explanation of the conversion of negative 
lepromin reactions to positive by BCG vaccinat ion,  perhaps owing 
to the non-specific Dienes effect ,  although cross sensitization cannot 
be ruled out with certainty. 

The possible protective infl uence of BCG vaccination against 
leprosy could also be explained by the non-specific Dienes effect .  
The M itsuda reaction i s  an unusual type of reaction. There is only 
one similar reaction in clinical use. This is the Kveim reaction in 
sarcoidos is. We also found that s imilar reactions could be obtained 
with normal tissue suspensions. 

The above three reactions have many things in common ; they 
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have the same method of preparation, evoke the same h i stological 
picture, and the act ive principle is bound to the particulate matter. 

Probably we are deal ing with a kind of foreign body react ion or 
isomorphic (isopathic) phenomenon of certain individuals d ue to 
t heir individual constitut ion .  With the above three reactions we can 
detect this mode of response in individual const i tutions.  

More knowledge about the nature of t hese reactions may lead 
to a better understanding of the pathogenes is of leprosy and 
sarcoidosis. N ot mu�h i s  known about the natu re of these so-cal led 
foreign-body react ions ; they are not easi ly evoked , very special 
condit ions being required . Several attempts in the past have been 
made with normal t i ssue to evoke a posi t ive M i tsuda react ion i n  
p�tients with tuberculoid leprosy, bu t  without success un t i l  my 
recent work . Furthermore, many experiments have been carried out 
with normal t issue suspensions to evoke a posit ive Kveim reaction 
in  patients with sarcoidosis (by Danbolt ,  among others), usually with 
negative resu l ts .  The reason for this i s  that probably the preparations 
were not concentrated enough and did not contain sufficient particles 
of a certain size and chemical composit ion.  Attempts at evoking 
posi tive reactions i n  patients with sarcoidosis by i nject ing particulate 
and other elements into the sk in ,  e .g . ,  catgut ( DanboIt), s i l icate 
( Refvem), talc and aleuronate (Hathausen), I ndian ink and paraffin 
oil  (Schauman and Seeberg) have given negative resu lts. 

I t  seems that very special conditions are requ i red for evoking 
the Mitsuda type or Kveim type of reaction.  

I t  is of the u tmost i mportance to obtain more knowledge of 
these conditions for the understanding of leprosy and sarcoidosis .  
Al though in  the disease leprosy the leprosy baci l lus is  essential to the 
occurrence of the disease, i t  is not the only factor. The severity of t he 
infection,  or even whether or not the d i sease will become manifest, i s  
chiefly determined by other factors, particularly by the mode of 
reaction" due to the individual consti tut ion.  In leprosy we should 
begin to introduce the polyvalent concept into our  thinking about the 
cause of the disease and to s tudy the consti tutional �spects of it more 
intensively. 

Leprosy can evoke pictures indistinguishable from sarcoidosis .  
The study of the pathogenesis oUhe syndrome sarcoidosis (iI.lc!uding 
silicosis) might be of value for a better u nderstanding of leprosy 
and vice versa. The study of the conditions and nature of the Mitsuda 
reaction, the Kveim reaction, and the reaction to  normal t issue 
suspensions might be very helpfu l  in this respect ; most val ue wil l  
lie in further studies of the required conditions of the reaction to 
suspensions of normal tissue." 

We also asked certain workers for comments and so far the 
following has come from Dr. F. Sagher, of Jerusalem : 

"On the nature of the isomorphic and isopathic reactions in 
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leprosy. As far as we know only leprosy and sarcoidosis react to 
i nject ion of materials taken from patients with these diseases wi th a 
reaction after 3-5 weeks.  This react ion is histologica l ly  of the same 
nat ure as the original d isease process and therefore can be called 
an isomorphic or K oebner's phenomenon .  The difference from the 
original K oebner's phenomenon,  as typical in psoriasis and l ichen 
planus,  is only that in the first two diseases the histological reaction 
is a gran u lomatous one whereas i n  both latter d iseases a great part 
of the changes is found in  the epidermis .  In cont rast to the i somorphic 
phenomenon i s  the isopathic phenomenon I ,  2 ,  3 ,  4 which is  a reaction 
caused by l i v ing organisms and is producing a granu loma s imilar to 
leproma and not to a tubercle after injection of BeG or leishman ia  
after inject ion of flagel lates of Leishmania tropica. 

These facts have been worked out  mainly in lepromatous and· i n  
arrested cases but  not enough experience has been gathered i n  the 
t ubercu loid or i ndeterminate form. 

This leproma-Like reaction could be el icited also by leishmani n ,  
t ubercul in , mi lk ,  o r  peptone i njection o r  sand-fly bites and R ichter5 
was able to elicit reaction after i njection of I ndian ink .  The occur­
rence of the isopathic changes was found by h im also i n  an i ndeter-
minate case and he suggests a possible diagnostic importance i n  
baci l l us-poor cases. 

Also Waaler6 from Bergen could find an isopathic response i n  two 
patients, one of them with active leprosy and one with residual ,  and 
a non-characterist ic reaction in further two res i dual  on s ubsidial 
pat ients. He also made an attempt to i nd uce i sop�thic reaction i n  
his own sk in  by adding a s uspension o f  sk i n  from one o f  the leprosy 
patients to tubercul in ,  but a passive transfer of the i sopathic ability 
did not occur .  

Very thorough speculat ions concern ing  these facts were pointed 
out by Wade in an Edi torial of the Internat ional Journal of Leprosy7. 
I t  appears from this observation t hat in lepromatous leprosy 
(tuberculoid and i ndeterminate cases have not been studied in a 
sufficient number) there i s  a profound specific alteration of the t issue 
reactivity of the host which causes various substances to elicit changes 
characterist ic of the disease process irrespective of bacil l i  at the s i tes .  
This  may pers ist  long after a case i s  bacteriologically 
negative. There is no  relat ion to th.e patient's reactiv i ty to tubercul in  
or lepromin and the  nature of the i njected material seems to  be of  
l i t t l e  consequence .  

I t  i s  in terest ing to note that  a lso in  sarcoidosis some authors have 
claimed sarcoid reactions after the i njection of t issue from normal 
spleen but others have not found a reactivity to material other than 
from sarcoid les ions .  

The isopathic reaction can be used to  find out  whether the skin 
of a contact of leprosy i s  already reactive with a lepromatous or 

i t

alteration 
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prelepromatous react ion, and th i s  could give some hint  whether such 
a contact wi l l  develop the di sease or not. But  th is  problem is  certa in ly 
a long term one and difficult  to prove. The reactions seems not to 
subside by the arrest of the disease fol lowing t reatment over many 
years . 

Kooij8 pointed out that the leprosy baci l lus a l though essential  
for the occurrence of leprosy i s  not the only factor determining the 
occurrence and development of the d isease and th is  experimental 
observat ion may speak in  favour of his opinion.  

With al l  the knowledge today accumulated by the various 
experiments only some of the problems have been touched but  much 
remains to be learned before we shall have a complete explanat ion of 
al l  these humoral responses . " 
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The early stages of a pi lot trial of 'Et isul' i n  the t reatment of 
leprosy were described in  a progress report publ ished at the beginning 
of this year ( Davey and H ogerze i l ,  1 959). At  that  poi nt experience 
just ified the fol\owing observat ions .  

1 .  No s igns of toxicity were found in  the 65 patients taking part 
in the tr ial .  

2. Admin istered on its own, Et isul  was found to possess chemo­
t herapeutic act ion which was variable, but in some pat ients was 
very marked. 

3 .  I t s  act iv i ty was short l ived, most evident during the fi rst two 
or three months of t reatment . When admin i stered for longer periods, 
evidence of drug resistance appeared, part icularly in patients who 
through inadeq uate i nunct ion had receIved a low dosage. 

4. When standard oral chemotherapy was Init iated after a short 
course of Etisul, progress continued to be better than average. 

The close observation of the patients concerned has cont inued .  
I n  addit ion,  part icular attent ion has been given to the use o f  Et isl!l 
i n  combinat ion with oral chemotherapy, both early and late i n  the 
course of treatment . Here it i s  proposed to report on the fol\owing. 

A. The cont inued progress of patients on oral chemotherapy 
fol\owing shorter and longer courses of Et i su l .  

B .  The effect of a short course of Et isul  late i n  oral chemo­
therapy with D DS.  

C.  The progress during the fi rst s ix months of patients receiving 
Etisul  in  combinat ion with DDS.  

D .  The progress during the first four  months of patients receiving 
Et isul  i n  combi nat ion with D DS and Ciba 1 906. 

Mode of Administration 
The reader is referred to the earl ier report for a short review of 

the properties of ETlP. The drug i s  presented in 'Et isul' in the form 
of a perfumed 75  % cream, which we have admin istered by inunction 
in a dose of 3-6 ccs . twice weekly .  Poor results in the earl ier stages of 

trial fol\owing l ight and localised i n unction led to  the routi ne 
use of widespread inunction with good massage, using a dose of 
6 ccs. twice weekly in ad ults .  I nunction is  fol \owed by a rest for 2-3 

the



1 42 LEPROSY REVIEW 

hours, after which the patient takes a warm bat h, us ing scented soap. 
This routine has proved ent irely acceptable. 

Toxicity 

1 33 patients have now received courses of Etisu l ,  and no evidence 
of any toxic action has been found. Dermati t is  has not been en­
countered . Frequent examinations of blood and ur ine have shown 
no abnormality. There has been no  gastro- intestinal upset. Euphoria 
has been usual ,  doubtless due i n  part to the psychological st imulus  
supplied by inuncting an unknown substance, but  i n  many patients 
also ind icating a genu i ne sense of well-being based on real improve­
ment in their physical condi t ion .  

Assessment of  progress 

I n  the pi lot t rial of new drugs, it has been our  practice to assess 
progress on a basis of clin ical , h istological ,  and bacteriological 
changes . Of t hese the th ird is the least subject to fal lacy, and can 
yield valuable information during a relatively short period of trial. 
This gives it particular importance in  the present trial, in which we 
are concerned with progress in terms of weeks rather than of months 
or years. In consideri ng the bacteriological picture, based always on 
multiple smears, two aspects are important .  (a) Changes i n  bacterial 
i ndex, and (b) Changes in bacterial morphology. 

By Bacterial Index we mean the average of the findings on a 
single occasion at 1 0  sites i ncluding both ear lobes and nostrils, at 
each of which the concentration of bacilli i s  reckoned from 0 to a 
maximum of 4 plus, very scanty bacilli being counted as 0. 5 and 4 

plus indicating a smear with innumerable bacil l i  i n  every field. The 
Bacterial Index i s  at best an estimate, but experience proves i ts val ue. 
I t  i s  in any case a conservative basis for assessment, for a 4 plus  
reading will be  found equally from si tes at wh ich lepromatous 
i nfiltrat ion i s  s t i l l  moderate and those where the sk in is  saturated 
with it, so that a marked reduction in the concentrat ion of bacil l i  
w i l l  have taken place in advanced cases before any  change is  discern­
able under the microscope. 

Too l ittle attent ion has as yet been given to the degenerat ive 
changes i n  bacterial morphology which take place during chemo­
therapy. Although in  reactive states and in  borderl ine leprosy a 
proport ion of the baci l l i  i n  routine smears may be abnormal i n  shape 
or in stain ing properties, th i s  does not alter the fact that during 
successful  chemotherapy a progressive decline invariably takes place 
in t he proportion of bacilli of normal shape and stain ing properties 
in routine smears. This  change occurs early, and may be pro­
nounced before any decl ine occurs in  the Bacterial I ndex. The 
proport ion of baci l l i  showing degenerati ve changes can often 
actually be counted, and this affords the most precise method of 
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observing short term changes in the situation as far as the baci l l i  
are concerned. We have made use  of i t  i n  this work, and can give 
with some accuracy the time taken in any patient for the proportion 
of normal baci l l i  to fall by 50 % and by 100 %. 

The ent ire bacteriological findings here reported have been 
assessed by one special is t  technician, who, unaware of the detai l s  
of treatment, has lacked any bias that  may inevitably have coloured 
the j udgement of the cl inician. 

For control purposes we:: have used the standard graphs of decl i ne 
in  Bacterial Index which have been developed at this unit, and 
provide a form of control wh ich is least open to objection . The 
detai led observation of morphological changes is a comparatively 
recent development, and records of DDS treatment during the past 
10 years do not give sufficient deta i l  to provide the reliable standard 
now called for where this aspect is  concerned . Those covering the 
trial of Ciba 1 906 do, however, provide a val uable basis for com­
parison. As we have found Ciba 1 906 more speedily effective than 
DDS in  the early stages of treatment, it  is most unlikely that DDS 
would induce morphological changes more rapidly than did Ciba 
1 906. 

It is worth emphasising that the principles of random selection 
have been applied i n  this work,  patients being attached to the t rial 
strictly in order of admission. 

We now consider the progress of the four groups of patients.  

A. The continued progress of patients on oral chemotherapy following 
shorter or longer courses of Etisul. 
(a) Short course of Etisul. 
The original pi lot trial group of nine lepromatous and nine 

tuberculoid cases received approximately three months of inunction 
with ETI P  (non-perfumed) i n  a dose of 3 ccs  twice weekly. This 
was fol lowed by standard oral chemotherapy, 4 patients receiving 
the two drugs together for the second three months. The group has 
now been observed for 1 8  months. The last six months have done 
nothing to alter the impression previously gained that i n  t hese 
patients acceleration of the expected effect of oral chemotherapy 
had taken place as a resul t  of the Etisul course. 

A later group (Group 3) of ten lepromatous and five non­
lepromatous cases received Etisul in a dose of 6 ccs . twice weekly 
for 1 0- 1 2  weeks, and then continued with standard DDS therapy. 
They included some very severe lepromatous cases. This group has 
now been observed for nine months. Clinically and histologically 
their progress has been very satisfactory, the resolution of lepro­
matous infiltration being uniformly evident, accompanied by a 
pronounced sense of well-being. No complications have been wit­
nessed, apart from mild and brief reactive phases in two patients. 

.  
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Bacterial Index 

The average decl ine i n  Bacterial I ndex for the two groups is 
given in Figure I.  It will be observed that in  both cases a rapid 
in i t ia l  decline took place, most marked during the first two months.  
This was succeeded by a period of diminished progress. I n  the second 
group  this persisted for three months, i .e .  during the period when 
the dosage of DDS was being built up to its standard maintenance 
dose, progress then being resumed, so that at n ine months it is sti l l  
well i n  advance o f  what would have been expected using DDS alone. 
This phase of s lower progress dur ing the second three months was 
not so obvious in the first group, four of whom received combined 
treatment during th is  period. 

Morphology of Bacilli in Routine Smears 

The t ime taken in months for t he proport ion of normal baci l l i  
i n  routine smears to fal l  by  50 % and 1 00  % from the  figure at the 
onset is given i n  Table). 

TABLE 1 

Decline in proportion of normally staining bacilli 

Within 1 month 
2 months 
3 
4 
5 
6 
9 

Over 9 

Group I 
3 ccs ETrP b.w. for 

3 months 
50% decline 100% decline 

2 
7 

9 

3 
2 

2 

9 

Group 3 

6 ccs Etisul b.w. for 
3 months 

50% decline 
2 
4 
1 

1 0  

100% decline 
2 

) 
) 
5 

1 0  

The most s ignificant point here i s  that i n  1 00 %  o f  Group 
(milder cases) and 70 % of Group 3 (more severe cases) a decline 
in the proportion of normal bacill i  by 50 % occurred during the 
first three months, when Etisul was being used alone. 

(b) Longer course of Etisul. 
A brief reference only is called for in regard to the group of 

1 4  lepromatous and 8 tuberculoid cases (Group 2) who received 
from three to s ix months of Etisu l  treatment, us ing l ight inunction 
over' a l imited area of the body, with inadequate absorption, i .e .  
low dosage for a long period. I t  was in  th is  group that evidence 
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FIG 1. Decline in Bacterial Index during
.
chemotherapy 

A short course of ETIP followed by standard chemo­
therapy with DDS or DDSO (two patients only in 
Group 1). 

) 

The DDS standard is represented by dotted lines: 

Group 1 is the original pilot trial. 

Group 3 is treatment by ETIP for 10 to 12 weeks. 
followed by DDS. 
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of drug res istance was encountered. When transferring the pat ients 
concerned to oral chemotherapy i t  was considered appropriate to 
give them the drug with speediest act ion and least toxicity known 
to us, namely Ciba 1 906. This was given immediately i n  full dosage .  

Wi th  an average Bacterial I ndex of  3 .0  i t  i s  evident that  the 
group i ncl uded a high proport ion of severe cases, but their progress, 
while good in  five cases, was on the whole decidedly i nferior to that 
of the two groups already described, as j udged both by the rate of 
decl ine in Bacterial IQdex du ring Et isu l  t reatment and also by the 
t ime taken for a decl ine by 50 % in  normal baci l l i .  

Cont inu ing t reatment w i th  C iba 1 906 proved satisfactory bu t  
no t  outstanding.  I ts lack of  toxicity was  an obvious virtue, but  
bacterio logical progress was  not  appreciably better than  wou ld  have 
been expected with DDS during the same period , and in  one or 
two pat ients was not as good . It  i s  possible that the chemical relation­
ship between Ciba 1 906 and Etisul i s  s ufficiently close to have 
affected to some extent the usefulness of Ciba 1 906 in cases begin­
n ing to develop drug resistance to Etisul .  

Experience with this group stresses the importance of adequate 
i nunction in t reatment with Et isu l .  

This earl ier work led to  three new groups of patients, the progress 
of whom is now reported for the first time. 

B. The effect of a short course of Etisul late in oral chemotherapy. 
A course of Et isu l last ing two months was given to 1 5  lepromatous 

cases who displayed pers istently positive bacteriological findings 
after three or fou r  years of DDS treatment.  

In two cases smears became negative with in  three months, but  
i n  the remainder no effects could be observed as a resu l t  of the 
course of Etisul  other than those of a subjective nature.  In all these 
patients the baci l l i  were in a granular condit ion . The mechanical 
effect of i nunction and massage may very wel l have sti mulated 
absorption of baci llary material, but there was no evidence that 
Etisul had any chemotherapeut ic effect in these cases.  

At  the same t ime, a course of Etisul was given to five patients 
of s imilar type after two years of treatment with Ciba 1 906. The 
drug had no observable effect . 

Et isul  i s  thus  of interest only i n  the early stages of treatment .  
The temporary check i n  bacteriological improvement observed when 
Etisul t reatment is fol lowed by oral chemotherapy suggested i t s  
t r ia l  i n  combination with DDS, and d ur ing the past  six months 
attention has been concentrated on th is .  

C. Etisul in combination with DDS. Progress during the first six 
months. 
Twenty-four  lepromatous cases are taking part in this trial . 
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They have been divided into two groups. (o) In ten previously 

untreated patients the two drugs were administered together from 

the start, so that they received Etisul during the period when the 

maintenance dose of DOS was being built up. (b) In the remaining 

14 patients DDS treatment was either initiated by us and Etisul 

added when the dose of DOS had reached 400 mg. weekly, or else 

the patient had received a short course of DOS privately before 

consulting uso At first a short course of Etisul was visualised in each 

group, but the importance of determining the influence of combined 

treatment on drug resistance led to the continuance of Etisul treat­

ment beyond the three months originally envisaged. In most cases 

it has been continued throughout the period of trial. 

Clinically, lhe progress of patients in both groups has been 

eminently satisfactory, with steady and rapid improvement without 

any complications. In several cases repeated biopsies have also 
shown well marked resolution histologically. In both these respects 

there is so far nothing to choose between the two groups: Their 

bacteriological progress will be considered separately. 

Group (o) Etisul and DDS starting concurrently. 

The ten patient$ in this group had had no previous chemotherapy,
their statements in this respect being supported by bacteriological 

findings, repeated where thought desirable after an interval of a few 
weeks during which no treatment was given. Oetails of their bac­

teriological progress once treatment was initiated are given In 
Table 2. 

TABLE 2 

Bacteriological status of patients receiving Etisul and DDS 

concurrently 
Morphology of Bacilli 

Mo",hs laken for 
Bacterial Index reduclion in normal 

bacilli by: 
O I 2 3 4 5 6 7 50% 100% 

A.O. 1.7 0.9 1.1 1.0 1.6 1.6 LI 0.6 <I 7 
N. 3.5 3.5 3.1 3.1 2.9 2.5 2.1 1.8 1 6 

O.A. 0.6 0.3 0.3 0.1 0.2 0.2 O O <I 4 
N.A. 2.9 2.8 2.5 2.4 2.3 2.5 1.4 2 6 
O.M. 0.3 0.2 0.1 O O O O 2 3 
E.A. 1.6 1.5 1.5 0.7 1.2 0.5 2 5 
D.O. 2.2 2.2 1.4 1.3 1.4 1.1 2 5 
0.0. 0.3 0.3 0.1 O O O 2 3 
P.O. 1.1 0.7 0.4 0.3 0.5 0.4 I > 5 persisting 

(nose only) 
I.U. 2.2 1.2 0.9 0.7 0.7 > 4 persisting 

(nose only) 
Avge. 1.6 1.4 1.1 0.95 1.0 

Where Bacterial lndex is concerned, previous experience with 

Etisul alone was reproduced here, with a very marked reduction in 
Bacterial Index during the first two months which was greatly in 
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excess of the DDS standard. During the third and fourth month 

slowing down of progress was again evident, and it is c1ear that the 

combination of DOS with Etisul did not succeed in obliterating this 
phase. In those whose period of observation has extended beyond 

this time, progress has been resumed, and has been very satisfactory. 

The action of the combined treatment on the morphology of 

bacilli is very striking. Within I month, in 5 out of lO cases, the 

proportion of normal bacilli in routine smears had fallen by 50%, 
and in the entire group this point was reached within two months. 

Even more remarkable is the fact that within the short period of 

this trial normally staining bacilli have entirely disappeared from ali 

skin sites examined, though in one case they linger in the nose. 

Gi'oup (b) Short course of DDS preceding combined treatment with 

Etisul 

In this group of 14 patients, 7 had had no previous chemo­

therapy when they first consulted us. These were given 100 mg. DOS 

twice weekly, raised then to 200 mg. twice weekly, and Etisul treat­

ment introduced at this point. This meant that the maintenance dose 

of 300-400 mg. DDS twice weekly was attained within the first two 

months of Etisul treatment. The remaining 7 patients had ali had 

short periods of DOS therapy lasting from 3-1 2 months either 

privately or at an out-patient c1inic, and were admitted to the trial 

because of the obvlOus activity of their disease. Oetails of their 

bacteriological progress are given in Table 3 .  

TABLE 3 

Bacteriological status of patients receiving a short course of DDS 

before starting combined treatment with Etisul 

Bac(eria( II/dex 
duril/g combined (rea/mel// 

O I 2 3 4 5 6 9 
P.O. * 2.0 2.2 1.1 1.05 1.1 1.6 1.6 1.2 
G.N.* 2.3 2.1 1.3 1.2 1.4 1.5 2.1 1.5 
J.U. 3.8 3.3 3.0 3.0 2.6 2.5 2.2 
0.0. 1.3 0.9 0.8 0.7 0.5 0.2 0.1 
A.1. 1.6 1.1 0.6 0.6 0.8 0.6 
M.O. 2.7 2.3 2.3 2.2 1.9 1.9 
LU. 0.8 0.4 0.1 0.2 O O 
S.1. 1.5 1.4 1.4 1.0 1.0 0.7 
A.A. 2.1 1.9 1.1 1.0 1.0 

E.S. 3.2 3.3 3.3 2.9 2.4 
0.0. 2.0 1.8 0.9 0.9 
S.A. 0.6 0.7 0.7 0.5 
O.U. 1.6 1.6 1.2 0.8 
N. 0.1 0.1 O O 

* Etisul for first 3 months only. 
Average (4 months combined treatment). 

2.2 I. 9 1.5 1.4 1.3 

Previous Morpholo8Y of Bacilli 
DDS Monlhs laken for 

treatment rcduction in 
in months normal bacilli by 

50% I()()% 
I It 6 
I 2 6 

10 I 5 
12 I 2 

6 O O 
3 2 5 
I 3 3 
7 O O 
3 3 > 5 persisting 

(nose onJy) 
5 I 5 
I 1 2 
I I 3 
I 2 3 
I 2 2 
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In this group also progress during the first two months was very 

satisfactory, and though some slowing down in the decline ofBacterial 
Index then occurred, there was no real check to its continued fali. 
Nothing was 10st in these patients by giving thero a few weeks 

course of DDS before starting Etisul, and coming months will show 
whether there was in fact an advantage. 

The position of those who had 10nger periods of DDS treatment 
is interesting. Four of them had considerable numbers of normal1y 
staining bacilli in their smears in spite of several months of DDS 

treatment. In them all rapid improvement both cljnical and bacterio­

logical followed the administration of combined treatment. 
In neither group have any signs yet appeared suggestive of drug 

resistance. The proportion of normal bacilli in routine smears has 
fallen continuously and regularly, not only during the first three 
months, but after that period in patients who have continued taking 
the drugs together. 

D. Etisul in combinatíon with DDS and Oba 1906 (DPT). 

With Etisul falling otf in effectiveness at about the third month, 
and DDS requiring 3 months or thereabouts for the attainment 
of its maintenance dose, it appeared to be worth while experimenting 

with the use of Ciba 1906 in conjunction with the other two, for 

its speedy action would bring it into etfect during the third month 
when neither of the other two may be at optimum efficiency. 

Fifteen lepromatous cases, some of them severe, are taking part 
in this most recent part of the trial. None had had any previous 
chemotherapy. They received full doses of Ciba l906 from the start, 

(2.0 grns. daJly), 6 ccs. Etlsul twice weekly, and DDS was built up 

on a twice weekly basis following the usual routine. l3 of the patients 
have now completed 3 months of this routine, 10 of them four 
months or longer. One additional patient developed sulphone 
dermatitis, and had to be withdrawn. 

In all cases clinicaI progress has been most satisfactory, and free 
from any complications other than t�e case of sulphone dermatitis. 
Biopsies repeated in 4 patients have all shown substantial histological 
evidence of resolution. Bacteriological progress is indicated by 

Table 4. 

These results are eminently satisfactory. In ali 15 cases there was 

a very speedy action on the bacilli, a 50 % decline in normally 

staining bacilli in routine smears taking place within one month 

in 11 of the 15 patients, while by the end of the fourth month they 
had disappeared from alI sites other than the nose in every patient 

observed for this length of time, granular bacilli and debris alone 
being encountered. This was a new phenomenon in our experience 

in such advanced cases as the second and trurd in Table 4, both of 
thero diffuse lepromatous cases in whom lepromatous infiltration was 



3.0 

2.0 
x 
Q) 

.., 
.E 
n; 
';: 
Q) 
t .. 

al 

1.0 

o 

o 

FIG 2. Decline in Bacterial Index during chemotherapy 

ETIP in combination with DDS 
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Etisul and DDS concurrently from the start. 

Short course of DDS followed by combined treatment. 
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TABL-E 4 

Bacteriological status of patients receiving Etisul combined with 

Ciba 1 906 and DDS 

Morphology of Bacilli 
Months taken for 

Bacterial Index-Months reduction in normal 
bacilli by 

0 I 2 3 4 5 6 50 % 1 00% 
G.E.  1 . 5 1 . 3 0 .7  0 .5  0 .4  0 .2 I 2 
N. 3.9 3 .2  2 .9  2 .5  3 .0 2 .8  I 5 
R. 4.0 3 . 8  3 .6  3 .0 3 . 3  3 .0  I > 5 persisting 

(nose only) 
A . E . 1 . 3 0.9 0 .7 0 .3  0 .3  4 
N.O. 3 .9  3 .6  3 .0 3 .3  3 .3  > 4 persisting 

(nose only) 
C.O. 2 .5  2 .3  2 .0 2. 1 1 .4 2 4 
A.N .  0 .5  0 .4 0. 1 0 0 2 4 
S .N.  3 . 1 2.4 2 .2 2. 1 2 .2 3 > 4 persisting 

(nose only) 
A.E. 0.6 0 .5  0 .4  0 .4  0 .2  I 4 
J. 2.6 2.4 2.5 2.2 1 . 8 2 > 4  
N.\. 1 . 7 0.9 0 .8 0 .7 I 3 
E.A . 0 .6 0 .7 0 .7  0 .4 I 3 
M. 3 .2  3 . 1  3 . 1  2 .6 I > 3  
V . L  4.0 3 .7  I > 2  
M .  0.25 0. 1 I 2 

Average (patients completing 4 months treatment). 
2.4 2. 1 1 . 8 1 .65 1 .6 

encountered through the whole th ickness of the corium i n  biopsy 
material . T n  th i s  group the decline in Bacterial Index was also notable, 
though once again some d iminut ion in  the rate of progress can be 
detected between the third and fifth months in some patients .  

In Figure 2, the variation i n  Bacterial  Index d uring the period of 
observation i s  shown for the three groups of patients receiving 
combined treatment . 

I n  Table 5 the change i n  bacter ia l  morphology i n  the various 
groups is compared with t hat experienced with Ciba 1 906. I n  all 
groups receiving Etisul I t  wil l  be noticed that the proportion of 
normaIIy stain ing  bacill i  in rout ine smears decl ined more rapidly 
than in  the case of Ciba 1 906, and was most marked in the group 
receiving Etisul in combination with Ciba 1 906 and DDS.  

Discussion 
During the past six months n umbers participating  in this tr ial 

have doubled, and evidence has continued to accumulate that i n  
Etisul w e  have a d rug wi th  a l imi ted but very valuable sphere of 
act ion.  

Toxicity presents no problems. Careful laboratory control has 
been exercised in all  the 1 33 patients who have received courses of 
Etisul ,  and no toxic action of any k ind could be detected .  The 
problem of administ rat ion has largely  disappeared as patients have 



TABLE 5 

Speed of change in staining properties of M. leprae during chemotherapy 

Decline by 50 % in proportion of Decline by 1 00 %, Bearing 
Assessment normally staining bacilli in smears granular bacilli and debris only 

Etisul for Etisul in Etisul Etisul for Etisul in Etisul 
Drug Ciba 1 0- 1 2  combina- combined Ciba 1 0- 1 2  combina- combined 

1 906 weeks followed tion with with DDS and 1 906 weeks followed tion with with DDS and 
by DDS D DS Ciba 1 906 by DDS DDS Ciba 1 906 

No. of patients 1 7  1 9  22* 1 5  1 7  1 9  22* 1 5  

Time 
Up to 1 month 1 4 1 0  1 1  - 2 - -

2 months 7 1 1  1 0  3 1 3 3 2 
3 months 6 1 2 1 1 2 4 2 
4 months 3 1 - - 1 1 2 4 
5 months - 1 - - 2 - 3 I 

Over 5 months - 1 - - 1 2  I I  9 I 
Uncertain* *  - - - - - - I 5 

* Excluding 2 patients who had only granu lar bacil l i  on admission. 

* *  Patients not yet completing 5 months treatment but st i l l  exhibiting some normally staining bacil l i  in rout ine smears, part icularly i n  the 
nose. 

VI 
o 

r' 
m 
"'0 
;g 
Sl 
-< 

� 
m 
� 
m 
� 



DI ETHYL D rrHIOL ISOPHTHALATE IN TREATMENT OF LEPROSY 1 5 1  

witnessed the effects of the drug. I t  has become a popular form of 
t reatment .  

The  sphere of  usefu lness of  Etisul  i s  clearly at  the  onset of  
t reatment .  I t s  activity has  two  aspects.  There is in  the  first place the 
shortl ived but sometimes powerful  chemotherapeutic action which 
has been observed in every group studied, and which appears to 
last for about two to three months, but t hen diminishes and may 
d isappear altogether.  In the second place there is  the continued 
accelerated resol ut ion which has repeatedly been witnessed during 
standard chemotherapy folfowing a short course of Etisu l .  

The  mode of act ion of Etisu l  is of  great interest. The most 
s trik ing  effects on the baci l l i  have occurred i n  those patients in whom 
the baci l l i  have been almost or ent irely )()() % normal in their 
stai n ing properties, regardless of the severi ty  of the i nfect ion .  The 
deta i l s  given earl ier in  this paper show how speedi ly  the situation 
may change in such patients .  One of i ts  i nterest ing features is that 
q uite regularly bacil l i  of normal type have been found to l inger 
longest in the nose. These are not saprophytes, a l l  patients concerned 
having unmistakable globi in nasal smears. The drug undoubtedly 
has a speedy action on the sta in ing q ualit ies of the bacil lus, and for 
th i s  and other reasons it has been suggested that i ts  action may be 
more bacteriocidal than bacteriostatic. 

The combi nations of Etisul with DDS, and with DDS and eiba 
1 906 together, have so far given very encouraging results .  In  these 
groups progress has been rapid and uniform, and with most of the 
patients now past the i r  fourth month of combined treatment, no 
evidence suggestive of drug resistance has been seen as yet .  In  decid­
ing whether or not to precede Eti su l  treatment with a short course of 
DDS i t  is wel l to consider the psychological s t imulus provided by 
Etisul inunction. Most patients need this as early as possible. 

One month 's t reatment with DDS before in i t iat ing Et isul  has 
been found satisfactory and l ogical , Etisul  being given when the 
dose of DDS has reached the therapeutic level of 400 mg. weekly .  
Although Et isul  has been continued i n  these groups beyond the 
th i rd month,  further study will be needed before it can be determined 
whether th is  is therapeutica l ly  desirable or not .  The good long term 
results in those pat ients who had short courses of Etisul suggest that 
long courses may be unnecessary. It would be logical to  continue 
Etisul  unti l  baci l l i  of normal appearance can no l onger be found in 
rout ine smears, and two short courses separated by an interval may 
be preferable to one long course. These matters call for further study. 

In conclusion i t  may be said that further experience has con­
firmed earlier impressions of the usefu lness of EtisuJ ,  but  the work 
here reported remains essent ia l ly a pilot t ria l  of exploratory nature. 
The large scale trial of the drug along the l ines here suggested is n ow 
called for .  
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Summary 
A further stage in the pi lot tr ial of Etisul  in leprosy t reatment is  

reported . Earlier impressions are confirmed that th i s  drug lacks 
toxic i ty and i s  of val ue i n  the early stages of t reatment ,  i nd ucing a 
rapid change i n  the stain ing properties of the baci l l i ,  and a rapid fal l  
i n  the Bacterial Index, a n d  l eading to  accelerated resol ut ion.  

I t  has been found to combine read i ly  wi th  D DS,  and with C iba 
1 906 i n  addi t ion .  When combined i n  th i s  way resolu t ion has been 
rapid and uniform, after four months no sign of d ru g  resista nce 
has been detected . 

Large scale tr ials are now cal led for .  
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I N FLUENCE OF VA R I O U S  PRO-OX I DANT 
N TRJTIONAL CON DITIONS ON THE G ROWTH 

IN VI VO OF M. LEPRA E 

DR.  M ENY BERGEL, Di rector, Laboratorio d Investigaciones 

Leprol6gicas, Rosario,  A rgent ina  

Introduction 

I n  an extensive series of papers which we have recently sum­
marized t ,  2, 3, we published theoret ical and experimental fi ndings 
which permit ted us to establish a con nect ion between the autoxi­
dation of l ipids and the pathogenesis and therapy of leprosy. 

Of al l  these findi ngs, the growth of M. /eprae in the testes of rats 
fed pro-oxidant d iets4, 5 ,  6 (a semisynthetic diet with a very low con­
tent of vitamin  E and contain ing I S  % of l i nseed oi l )  deserves special 
attent ion,  part icularly in conj unction with results reported in this  
paper. 

In rats fed this diet and i noculated i ntratesticularly with M. 

/eprae, reprod uct ion of this bacill us i s  sufficient to permit its passage 
in rats in series, as wel l as the development of i n tegral lepromins .  
The observat ion that  such lepromins from rats behave s imilarly to 
lepromins of human origin confirms the biological specificity of the 
baci l l i  obtained from the i noculated animals7• 

U sing pro-oxjdant diets of various types with the object of trying 
to find the best experimental conditions for the growth of M. /eprae 
in rats, we carried out  the experiments which are described below . 

Material and Methods 

Thirty-six white male rats, raised under the usul\l n utri t ional  
condit ions from birth up to the 2 1 st day of age were d iv ided into 
six groups with s ix  an imals per group, and were then submitted to 
the condit ions described below. 

The groups were designated by letters A to F ;  groups A and B 
were controls, whi le groups C, 0, E and F const i tuted the experi­
mental groups.  

GROUP A. This group remained throughout the ent i re experi­
ment on a complete diet consist ing of fresh vegetables, bread and 
milk,  and water ad libitum. 

GROUP B .  The animals i n  th is  group were fed s imilarly to 
those in  the previous group,  plus twice weekly  addit ion of 40 to 
50 mg. of d- l alpha tocopherol acetate given to each rat by mouth. 

GRO U P  C.  The animals in this group were given the followi ng 
semi-synthetic diet with a low content  of vitamin E and 1 5  % of 
crude l inseed oi l : 

U
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Dry 
mix 

{ Casein 
Yeast powder 
M ineral salts 
Corn starch 
Crude linseed oi l  
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23 .8  gm.  
8 .9  gm . 
3.0 gm . 

48.9 gm. 
1 5 . 5  gm . 

The components of this  diet, except for the oi l ,  are common to 
the rest of the groups and from now on wi l l  be referred to as the 
dry mix. 

The mixed mineral salts which were used correspond to the for­
mula of H ubbel l ,  Mendel and Wakeman (J . Nutr i t ion 1937,  1 4, 273). 

The casein employed i n  these diets was industrial casein used 
wi thout previous extraction of l ipids. The oils were added dai ly to 
the rest of the dry mix.  

GROUP D. Animals in this group were maintained on the 
following diet : 

Dry mix 84.6 gm. 
Cod liver oil 1 5 . 5  gm. 

GRO U P  E. The animals i n  th is  group were fed as fol l ows : 
Dry mix 84.6 gm . 
Crude l inseed oi l  1 5 . 5  gm. 

This diet, s imilar to that of group C, was prepared dai ly and was 
kept in open cans for six days before being administered . In addit ion 
the diet was aerated daily and was heated gen tly for two hours .  The 
change in colour and odour during the six days period showed that 
the diet was becoming rancid and i t  was i n  a rancid condi t ion when 
used to feed the animals. 

GROUP F. The rats i n  this group were fed on the following 
diet : 

Dry mix 84.6 gm . 
Cod l iver oi l  1 5 . 5  gm. 

During the entire experiment,  the drink ing water consisted of 
tap water to which was added 0.5 parts per thousand of si lver n i trate. 

I n  addit ion, after 2 1  days and for 4 months afterwards we gave 
a once weekly subcutaneous injection of ! to 1 cc. of rat blood 
haemolysate prepared in  the following manner. Taking 3 cc. of rat 
blood and adding 3 cc. of distilled water, the whole was filtered 
through wet filter paper and the filtrate was used for i nject ion .  

On the 36th day, after being placed on the indicated experimental 
conditions, at which time the rats were 57  days old, an inoculat ion 
was given in  each testis of all animals of 0. 1 cc.  of a recently prepared 
suspension of M. ieprae. The bacterial suspension was made by 
grinding a large leproma obtained from an untreated leprosy patient 
and suspending t he ground material in 1 5  cc.  of physiological sal ine .  

Two, five and seven months after the inoculation, two animals 
were sacrificed from each group, except when animals died,  as i n  the 
case of group F.  
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The testes, o ther  organs and the depot fat of  each an imal were 
i nves t igated .  Bacterioscopic s tud ies were made of one tes t i s  of each 
an imal and h is topatho logical s t udies were made of the other one. 

The bacteri oscopic exami nat ion consisted of count ing the 
bac i l l i  and globi presen t  i n  50 microscopic fields of 4 impression 
smears making a total  of 200 fields counted. A qua l itative study was 
also made by examin ing  the morphological and acid-fast character­
i s t ics of 50 baci l l i .  A l t hough a l l  t hese st udies yielded only approxi­
mate figures, we bel ieve that the resu l t s  are sufficient ly exact to give 
a reasonably accurate idea of the q uant itat ive and q ua l i tat ive 
bacteriological changes occurri ng in the  testes of the inocu lated 
an imals .  

The bacteriological s t udy of t he testes was made by means of 
impress ion smears stai ned by t he usual  method of Ziehl- Neelsen,  
and also by h is to logical sect ions of t i ssues embedded i n  paraffin and 
sta i ned by t he usual methods for acid-fast baci l l i  in t i ssues .  

Experimental Results 

G RO U P  A. (Complete d iet) .  I n  th i s  group we noted a progres­
sive decrease in the n umber of baci l l i  in both testes from the second 
t hrough to the sevent h month of inoculat ion ,  with gran ulat ion and 
loss of acid -fast ness of t he baci l l i .  

A t  t h e  seventh month t h e  histological sect ions d i d  n o t  show any 
acid-fast baci l l i  i n  the testes, and the impression  smears of these 
organs showed only a smal l  n umber of gran u lated baci l l i  wi th loss 
of acid-fast propert ies .  

G RO U P  B .  (Complete diet  wi th vi tamin E added by mouth) .  
The bacteriological pict ure of th i s  group of animals was approxi ­
mately the same as that  of the preced ing group  A .  In  fact at the end 
of the seventh month after inocu lat ion ,  t he h is to logical sect ions d id  
not show any acid-fast baci l l i  and impression smears showed on ly  
a very smal l  n umber of bac i l l i  wh ich for the most part were granu lar  
wi th loss  of  acid-fast ness. 

G R O U P  C. (V i tami n E deficient d iet  with 1 5  % l inseed oi l). In 
t h is group we noted a progressive increase of baci l l i  i n  the inoculated 
testes. At the fifth  month there appeared in the inoculated testes a 
large q uant i ty of th in  baci l l i  which were not very acid-fast, s imi lar  
to baci l l i  seen by us i n  previous work S  which we have termed "bacilos 
de regeneraci6n",  i . e . ,  new baci l l i ,  of new growth .  The sections 
showed the presence of t hese baci l l i  i n  the in tertubular spaces. 

The cont rast in the bacteriological pict ure between the second 
and the fifth month after i noculat ion was h ighly s ignificant. In the 
second month the baci l l i  were largely acid-fast, granular, and of 
character ist ic d iameter, whi le  at the fifth  month bacil l i  of new growth 
began to  appear with characterist ics a lready described . 

G RO U P  D .  ( Vi tamin E deficient diet  wi th 1 5 %  cod l iver oi l ) .  
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Bacteriological st udies of the inocula ted testes of an imals  i n  th i s  
group showed a progressive increase in  the n u mber of baci l l i  from 
the second to the seventh month after inocu lation .  At  the seventh 
month quantit ies of new baci l l i  and histologica l sect ions showed the 
presence of these baci l l i  i n  the i ntert ubular spaces. 

G ROU P E. (Vitamin  E deficient diet with 1 5  % rancid l i n seed 
oil) .  Bacteriological studies of the i nocu lated testes showed a very 
noteworthy increase in the n umber of baci l l i  from the second to 
seventh month after inoculat ion . A lready at the fifth month one 
would see large n umbers of new baci l l i  wh ich became very freq uent 
at the seventh month when the total n umber of bacil l i  was enormous .  
A t  th is  t ime both new baci l l i  and baci l l i  with the usual  character­
ist ics were observed . I n  histological sect ions both types occurred i n  
the  i n tert ubular spaces. 

G R O U P  F. (Vitamin E deficient diet with 1 5 %  cod l iver o i l ,  
with si lver n i t rate added to the drink ing  water and with inject ion of  
haemolysate). Bacteriological st udies of th is  group, made i n  al most 
all of the an imals in the fifth month after i noculat ion ,  showed at th is  
t ime an extraord inary n umber of homogeneous and st rongly acid­
fast bacill i .  New baci l l i  were also observed . The extreme acid-fastness 
and homogeneity of t hese baci l l i  were very remarkable, as was the 
number of new baci l l i  t hat were present .  In add it ion we observed 
large red spots composed of tho usands of acid-fast baci l l i .  One 
animal of th is  group showed masses of homogeneous and strongly 
acid-fast baci l l i ,  which formed compact globi i n  the lungs and spleen , 
and to a lesser extent i n  the l iver. The bacillary richness of the i nocu­
lated testes was extraord inary ; h istological sections showed enormous 
numbers of baci l l i  and globi d isseminated throughout the i nter­
tubular spaces. The experimental resul t  of th is  group has been 
described previously8 .  

Discussion 

From the results of the experiments descri bed above we can 
draw the following concl usions : 

1 .  I n  regard to the format ion of ceroid pigment i n  the fat depots, 
observat ion of the colour of the fat indicated the absence of th is  
pigment i n  groups A ,  B, C and E ;  and a great q uantity of pigment in  
groups D and F. 

In respect to the atrophic degenerative change i n  the testes, s uch 
changes were absent i n  the control groups but  were manifested in  
the  rest of the groups, especial ly i n  an i mals sacrificed i n  the fifth and 
seventh months of i noculat ion .  

2 .  The weight of the animals of al l  the groups was essentially the 
same except in  the case of group F i n  which some of the animals 
suffered an appreciable d imination i n  weight as compared with the 
animals i n  other groups .  



FIG.  I .-Impressiol/ smear of testis of 
rat Croup C sacrificed at the fifth mOl/lh 
after inoculatioll showillg group of new 
bacilli. ( I000x) 

FIG.  2 .-Impression smears of testis of 
rat of Croup F which died ill the fifth 
month after inoculation showing large 
red spot composed of acid-fast bacilli. 
( IOOOx) 



FIG. 3 .-lmpression smears of lung of 
a rat of Group F found dead in the fifth 
month after inoculation, showing large 
globi, one of which is intracelllllar. 
( IOOOx) 

FIG. 4.-Section of a rat testis of Group 
F found dead in the fifth month after 
illoculation showing a great quantity of 
agglutinated bacilli in the slIbcapsular 
zone .  (IOOOx) 
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I t  must be em phasised that i n  none of the i nocu lated an imals 
could there be observed any type of macroscopic lesions,  nor hyper­
t rophy of any organ att ributable to the  growth of the Hansen baci l l i .  

3 .  The an imals  of  the two  control groups· showed practically 
ident ical bacteriological pictures of progressive d im inut ion in the 
number of baci l l i  in t he i noculated testes. In addi t ion ,  the bacil l i  
suffered al terat ions  i n  morphology and stai n i ng  abi l i ty, consist ing 
i n  gran u lat ion and loss of the acid-fastness. 

At  the seventh month after i nocu lat ion ,  im press ion smears 
showed only a very low number of granu lated and non -acid-fast 
baci l l i .  This  can be taken as evidence that  cond i t ions were unfavour­
able to the growth of M. leprae. 

4. A l l  the experi menta l  groups showed an evident and progressi ve 
i ncrease in the number of bac i l l i  from the second to the seventh 
month after i noculat ion ; i t  m ust be emphasised however that the 
bacteriological picture in each group was dis t i nct. Groups C and E 
showed the appearance of new baci l l i  at the fift h  month after 
i noculat ion ; group 0 showed them at the seventh month .  On the 
other hand, group F at  the fifth month showed an enormous number 
of strongly acid-fast baci l l i ,  whose degree of acid-fastness was not 
observed i n  any of the other groups.  

5 .  In regard to the richness of baci l l i ,  groups E and F showed an 
enormously i ncreas i ng  growth of M. leprae. On the other hand the 
growth rate of t he baci l l i  was of a lesser degree in groups C and D .  

6 .  From the resu l t s  of these experiments one deduces that t here 
is no d i rect relat ion between ceroidogenesis and the growth of 
M. leprae. Although it i s  certa in that wi th d iets such as diet F which 
i s  strongly ceroidogenic there was obtained an enormous develop­
ment of baci l l i ,  such development also was seen with diet 0 which 
i s  very weak ly ceroidogen ic. 

7.  For reasons which escape us, but which may be connected 
with genet ics, not all of the an i mals reacted i n  the same way, and 
a l though the resul ts  in general were more or less un iform, some 
an imals wi th in  a g iven group showed less development of the bacil l i  
than others. L ikewise i t  appeared that in  some an imals the growth 
rate of the baci l l i  s lowed soon after reach ing  a high level, and i n  
t hese cases t h e  baci l l i  seemed even to deteriorate i n  regard t o  
morphology a n d  acid-fast ness. 

8 .  The group of an imals  i n  wh ich condi t ions  were t he most 
favourable for the growth of M. leprae was group F.  The diet of th i s  
group i s  h igh ly  ceroidogenic and pro-oxidant ,  and i n  addit ion to 
favouring the growth of the baci l l i caused marked renal and hepatic  
changes wh ich  l ed  to the premature death of a large number of the 
experi mental an imals .  

9. From the poin t  of view of im portance i n  the pathogenesis of 
h uman leprosy the diet wh ich can be most plaus ibly connected with 
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leprosy i n  humans under natura l  cond i t ions  is d ie t  E. This d ie t  
conta in ing J 5 % of rancid l i nseed o i l  caused an extraordi nary 
growth of M. leprae. The re lat ionsh ip between the consumption of 
this d iet by rats i n  wh ich M. leprae would m u l t iply and the ingest ion 
of large quanti ties of rancid foods by popu lat ions  l iv ing where 
leprosy is endemic is h ighly s ign ificant and merits futu re i nvest iga­
tion in  the field of the prevent ion,  pathogenesis and treatment of 
leprosy. 

Tak ing  .i n to account  the h igh variety of pro-oxidant factors and 
the possible combinat ions of two or more of t hese, such as for 
example pro-oxidant metall ic catalysis ,  perox ides, oxygen ,  poly­
unsaturated oils, rancid fats, i rradiat ion ,  absence of ant i-oxidant 
factors, etc. , i t  is easy to real ize that there are many possib i l i t ies 
for finding optimal n utri t ional  and pharmacological condi t ions for 
the growth in vivo of M. leprae. 

Summary 

A comparative study has been made of the growth of M. leprae 
i noculated intratesticularly i n  white rats submit ted to various 
pro-oxidant  nutrit ional condit ions .  With the pro-oxidant diet  
employed (Vi tam in  E deficient d iet wi th l i n seed o i l ,  with rancid 
l i nseed oi l ,  with cod l i ver oil ,  with or wi thout  the add i t ion of s i lver 
n i trate in the dr ink ing  water and i nject ion of haemolysates) there 
was a notable growth of M. /eprae i n  relat ion to the i r  growth i n  
control animals fed on ordi nary diets .  The  great developmen t  of  
M .  leprae i n  t he  group of  animals which received the  diet contai n i ng  
the  rancid l in seed o i l  may  be  connected with the  pathogenic mecha­
n ism of h uman leprosy. It i s  i nd icated that the search for new 
nutri t ional and pharmacological pro-ox idant factors may lead to the 
finding  of opti mal condit ions for growth in vivo of M. leprae. 
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A N  A S S ESS M EN T  O F  T H E E FFECTS O F  
O U TPAT I E N T  D D S  A D M I N I ST RAT I O N  [ N  

K ATS I N A  P ROV I N C E, N O RT H E R N  N I G E R 1 A  

by D .  G .  J A M I SON,  M . A . ,  B . M . ,  B.ch.  (oxon . )  
Department of Human Anatomy, University of Oxford 

Introduction 

rt is  general ly accepted that the ad m inistrat ion of D DS in leprosy 
considerably alters the course of the d isease, but some doubt exists 
as to i ts  u l t imate therapeut ic efficacy ; Bushby I ,  1 958,  clai med that 
most leprologists now expect to cure al l  early cases of the d isease and 
even when the d isease i s  firmly establ i shed, the  u l t i mate out look i s  
i nvariably good . H owever, atten t ion i s  drawn to the long d u rat ion 
of treat ment  necessary to procure, first ly, a c l in ical cure and fi nal ly  
the erad icat ion of the organisms .  Wolcott 2 , 1 956, stated that  a 
pat ient  with lepromatous leprosy had a 40 % chance of arrest of h i s  
cond i t ion after eight years of cont in uous su i  phone t reatment .  
Cochrane3 ,  1 956, comment ing on su lphone therapy i n  lepromatous 
subjects, said that many authorit ies consider that t reatment should 
be con t i n ued for l i fe .  

At  the Sixth I nternat ional  Leprosy Congress held i n  Madrid in 
1 953 ,  it was accepted that the new drugs would reduce considerably 
the i n fect iv i ty of lepromatous cases, and i t  was strongly recommended 
that i nvest igat ions  of the i ncidence and pattern of leprosy should be 
carried out i n  coun tries where i nst i t ut ional  isolat ion was impractic­
able and where sui phone therapy was well established. I t  was 
decided to carry out an  i nvestigation in a n umber of Leprosy Out­
pat ient  Treatmen t Centres i n  Katsi na  Province of N orthern Nigeria 
to assess the effects of D DS admin is trat ion  in leprosy patients in a 
commun i ty of th i s  k i nd .  

Katsi na  Province was selected for th i s  i nvest igation  because 
extens ive outpat ient  t reatment had been practised there s i nce 1 953 ,  
and the resul ts  of D DS admin i strat ion could be assessed in  a com­
m u ni ty  where the majori ty of establ ished cases of leprosy had been 
under t reatment for some years. All the cases attend ing  a number 
of randomly selected outpatient leprosy cli nics were first examined 
in Ju ly ,  1 957, and as far as possi ble, these same cases were re­
examined in 1 958 .  From t hese two surveys the number of cases that 
have been d i scharged, the changes wh ich have taken p lace in  the 
c l in ical state of the cases s t i l l  under t reatment, the significance 
which should be attached to absenteeism and the general benefits 
which have resu l ted from weekly DDS admin istration can a l l  be 
assessed . Deta i l s  of the q uantit ies of D DS given are to be found i n  
a paper by C .  M .  ROSS4, 1 956.  

Kats ina Prov ince i s  a very su i table terri tory for an  i nvest igat ion  
of th is  k i nd for i t s  admin i s t rat ion i s  in  the hands of a most efficient 
Nat ive Authority, presided over by an enlightened Emir, who 
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extended every possible faci l i ty for the  carrying out  of these i nvest i ­
gat ions .  K atsi na  i s  one of the richest provi nces of N orthern N igeri a ,  
coveri ng 9,000 square mi les, and s i tuated between Kano in  the sou th ,  
and  French N iger Province i n  t he  north .  Katsi na  i tself i s  served by 
good roads .and it is possible to reach al l  parts of the provi nce even 
d ur ing the rainy season .  The rainfa l l  in the northern ha lf  of the 
province i s  between 20 to 30 inches (50.8 to 76.2 cm . )  a year, and i n  
the southern half between 3 0  to 40 i nches (76 .2 to 9 1 .6 cm. ) ,  a l most 
al l  of which fal l s  du ring the months of J u ne, July, A ugust and Sep­
tember. The vegetat ion may be descri bed general ly as Sudan 
Savannah,  which here has been largely d is turbed by farming 
act iv i t ies, the soi l  being  made up of loose sand wh ich prod uces the 
ground nut crop.  The populat ion accord ing  to the 1 952 census was 
1 , 500,000 of whom the great majority are H ausas, l iv ing in v i l lage 
commun i t ies and engagin g  i n  agricu l ture. 

It i s  i mportant  to real ise that in a predomi nant ly M oslem 
territory l ike Katsina, there i s  an at t i tude towards leprosy rooted i n  
tradi t ion .  I n  conversat ion wi th the Emir  h e  revealed that  there was a 
widespread belief i n  Katsina Province that leprosy was hered i tary 
and that t raditionally the people considered that  i t  could exist i n  
three forms. The  first ,  called ''judsam''  by  the  Emir, refers to lepro­
matous leprosy ; the second, "baras", describes s ingle or mU l t iple 
patches, and the th i rd ,  "behuk" ,  describes early very doubtfu l  areas 
of depigmentat ion which may develop i n t o  either of the fi rst two 
forms. Although these Arabic words are only understood by the more 
educated members of the commun ity, the underly ing concept of 
established leprosy existing in lepromatous and non-lepromatous 
forms i s  generally accepted by the people of the provi nce as a whole,  
and I found th i s  s imple form of classi ficat ion could be easi ly under­
stood by the local Nigerian leprosy attendants  with whom 1 had to  
work . 

I n  the surveys carried out  d u ring the past two years, cases were 
d iv ided into. lepromatous and non-lepromatous groups, and a l l  
doubtfu l  early leprosy lesions were classified as  non-lepromatous on 
cl i n ical grounds. 

Administration of the Leprosy Outpatient Treatment Service at Katsina 

The Leprosy Outpatient Treatment service at K ats ina is primari ly 
the responsib i l i ty of the K atsina Nat ive A u thority, presided over by 
the Emir.  The N at ive Authority provides the staff and arranges 
where and when the c l in ics are to be held, whi le the Northern 
Nigerian Government in  Kaduna provides periodic med ical super­
vis ion of these clin ics and facilit ies for the train i ng  of leprosy staff 
employed by the Native Au thori ty .  U N I C E F  provides over 90 % of 
the DDS tablets used for the treatment of leprosy in Northern 
Nigeria. Details of the admin istrat ion of this scheme have been set 
out  by Dr. C.  M. ROSS5.  
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Kats ina Province i s  particularly fortunate i n  having a most 
experienced leprosy i nspector in Malam Sheh u Ruma, who has 
accompanied me on  both my surveys, and I never found occasion  to 
d isagree with him on the q uestion of d iagnosis of leprosy and on the 
d ifferent iat ion of l epromatous and non-lepromatous cases. More­
over, s ubsequent histological exmaination of the skin and nerve 
biopsies from a selected number of lepromatous and non-lepromatous 
cases in th is  series on  every occasion showed characteristic changes 
i n  conformity with the clin ical diagnosis .  Because of this  it  was 
important to know what cli n ics had been under his supervis ion, for 
here rel iance could generally be placed on the original d iagnoses . 

Selection of clinics, and investigations carried out 
Cl in ics were selected for detai led examination  i n  1 957 in the 

fol lowing way : the province was d ivided into a northern, middle, 
and southern section, and three cl i n ics were selected at random 
from each of these three areas. 

A t  each clinic all the patients attending were examined and the 
n umber of lepromatous and non-lepromatous cases recorded, and 
any signs of toxic reaction  to D DS were also noted . From the register 
i t  was possible to learn the number of absentees, and, on the evidence 
of the i n it ial d iagnosis made by the leprosy inspectors, to classify 
them into lepromatous and non-lepromatous groups. Particular 
attent ion was paid in the first survey to the cl i n ical state of all the 
advanced lepromatous cases who were start ing treatment at that t ime .  
I n  1958 i t  was possible to re-examine the majority of patients attend­
ing seven of the n ine cli nics originally investigated in 1957 and once 
again to record the n umber of lepromatous and non-lepromatous 
cases, the number of absentees, and t he number of cases showing 
signs of toxic reaction to D DS.  We recorded the number of new 
cases attending each of these cl in ics and the diagnosis in each case. 

Observations 

These are most conveniently summarized in the form of the 
following Tables.  

TABLE 1 .  NUMBERS OF CASES ON THE REGISTERS IN 1 957 AND 1 958 

Number on Number Number on 
Clinic Register, 1 957 Discharged Register, 1 958  

1957-1 958 

l i biya 352 6 426 
Kats ina 346 0 392 
Rimi 424 8 474 
Kankiya 328 1 5  364 
Chiranchi 338 7 386 
Bindawa 4 1 6  28 439 
Rimaye 243 0 3 1 5  
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Table I shows the n umber of cases on the register in 1 957 and 1 958 
and the n u m ber d ischarged dur ing the year. The number of cases 
on the register has i ncreased while the n umber of cases d ischarged i s  
remarkably smal l .  

TABLE I I .  NUMBER OF NEW CASES ATTENDING, WITH THEIR D IAGNOSES 

Number of 
Clinic New Case$ Non- Lepromatous Lepromatous 

1 957-1 958 lepromatous percentage 

J ibiya 80 64 1 6  20 
Katsina  46 32 1 4  30.4 
Rimi 58 42 1 6  27 .6 
Kank iya 5 1  46 5 1 0  
Chiranchi 55 44 1 1  20 
B indawa 5 1  33 1 8  36 
Rimaye 72 53 1 9  25 .6  

Total % of Lepromatous Cases 24.2 

Table I I  shows the n umber of new cases which attended for t reatmen t  
d ur ing 1 957- 1 958 together with t he  rate of lepromatous and  non ­
lepromatous forms of t he  disease . The majority of  t he  new cases 
are seen to be non- lepromatous, only 24 % fall ing i nto the lepro­
matous group. 

TABLE I I I. PATIENTS WHOSE NAMES HAVE BEEN REMOVED FROM THE 

REGISTERS BETWEEN 1 957- 1 958  

Wrongly 
Clinic Total Cured Transferred Diagnosed Died 

Jibiya 6 5 
Katsina 0 
Rimi 8 2 6 
Kankiya 1 5  6 3 6 
Chiranchi 7 4 1 2 
Bindawa 28 1 6  2 1 0  
Rimaye 0 

Table III  shows the n umber of patients whose names have been 
removed from the registers during 1 957- 1 958 .  We poin t  out that 
remarkably few cases were d ischarged as cured . 
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TABLE I V . A BSENTEE RATE I N  1 957  A N D  1 958 

Number on Number on 

Clinic Register, % A bsen t Register, % Absent 

1 957  1 957 1 958 1 958 

l ibiya 352 3 1 .2 426 33 .6  
K ats ina 346 23 . 5  392 34 
R im i  424 1 2 . 3  474 1 2  
Kank iya 328 1 4.9  364 1 5 . 3  
Ch i ranchi  338 23.5 386 25 .4 
Bi ndawa 4 1 6  2 1 . 2 439 28 .9 
R i maye 243 1 7 .9 3 1 5  20. 6  

M ean 20.6 % M ean 27 . 3 % 

Table I V  shows the  rate of absenteeism i n  1 957  as compared wi th  
1 958 . I t  can be seen that t he rate has increased appreciably i n  the 
las t  year .  

TABLE V. LEPROMATOUS AND N ON -LEPROMATOUS A BSENTEES I N  1 958 

Total number Non-Iepro- Lepromatous 

Clinic absent matous absent absent 

J ibiya 1 54 1 1 4 40 
Kats ina 2 1 0  1 68 42 
R im i  57  42 1 5  
Kank iya 55  43  1 2  
Chiranch i 98 79 1 9  
Bindawa 1 27 1 0 1  26 
Rimaye 65 54 1 1  

Total 766 60 1 1 65 

Total absentee rate 27 . 3  % Lepromatous absentee rate 6.0 % .  
f n  Table V comparison is made between the  rate of absenteeism 
among lepromatous  and non- lepromatous cases. A l though the  total  
absentee rate i s  approx imately 27 %, t he absentee rate among the 
lepromatous group i s  around 6 %. 

Table VI shows the n umber of cases of lepromatous leprosy 
attending each cl i n ic .  The percentage range varies from 30 to 40 %, 
the lowest bei ng found i n  the long establ ished and wel l -run cl i n i c  
a t  Kankiya . 
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TABLE VI. LEPROMATOUS AND NON-LEPROMATOUS CASES IN  [ 958 

Number on Non-

I 
Percentage 

Clinic Register lepromatous Lepromatous Lepromatous 

Jibiya 426 269 i 57  36.8 

Katsi na 392 258 [ 34 34.0 
Rimi 474 307 1 67 34.4 
Kankiya 364 354 [ 1 0 30.2 
Chiranch i 386 22 [ [ 65 35 . 1 
Bindawa 439 278 1 6 1  36 .6 
R imaye 3 1 5  [ 9 [  1 24 40.0 

Lepromatous Rate : 36. 3 % mean 

TABLE v n .  CASES WHICH WERE DIAGNOSED NON-LEPROMATOUS IN  

[ 957  AND WHICH HAVE I N  THE  PERIOD JULY, 1 957 ,  TO J U LY ,  [ 958 ,  

DEVELOPED M ILD LEPROMATOUS CHARACTERISTICS 

Clinic Number of Cases Percen tage 

J ibiya 28 6.0 
Katsi na 20 5 .  [ 
Rimi 44 9 . 5  
Kank iya 33 9 .  J 
Chiranchi 46 1 4.0 
B indawa 34 7 . 7  
R imaye 50 1 5 .8  

Total 255 
9 . l 1  % cases on Register 

Table VII  shows the number of cases which were diagnosed as nO I1 -
lepromatous i n  1 957  and which have i n  the period of one year 
developed mi ld lepromatous characteristics. The development of 
these mild lepromatous man ifestations occurred in spite of t reatment 
which there is every reason to believe was regularly admin istered . 

Development of Lepromatous Characteristics in Originally Non­

lepromatous Patients 

At tne Albarka Leprosy Settlement outside Kaduna where there 
were 1 30 leprosy patients, 30 leprosy patients who had presented 
with circumscribed lesions on admission, showed early signs of 
diffuse lepromatous infiltration of the sk in  of the whole body, i n  
spite of up to 5 years of  regular oral treatment with DDS in  the 
dosages advocated by Dr. C. M .  Ross. Miss Lewsey, the Superinten­
dent of the settlement, had been m uch concerned with these changes 
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and mainta i ned that such had not occurred under t rea tment  wi th  
chau lmoogra o i l .  These changes consisted of a s l ight  swel l i ng  of t he 
sk in  of the  face and ears, and a characteris t ic  d i ffuse hypopigmenta­
t ion of the sk in over wide areas of t he body, usual ly most easi ly  seen 
over the back ,  but also affect ing the face and l imbs .  This  d iffuse 
depigmentat ion i s  not related in  i t s  distr ibut ion t o  the  origi nal 
patches which frequently had d isappeared ; these cases were 
i nd i s t ingu ishable cl i n ical ly from t reated d iffuse lepromatous patien t s .  

At  the  S . L M .  Settlement at  Kats ina  I invest igated 50 cases of  
leprosy who had been d iagnosed on admiss ion as non-lepromato us ,  
b y  experienced leprologis ts .  These cases had been receiv ing D DS and 
o t her su l phone drugs for up  t o  6 years. Al l  these 50 cases gave a nega ­
t i ve response to  i n t radermal lepromin  i nject ion .  On carefu l  cl in ical 
examina t ion  the same early s igns of d iffuse lepromatous leprosy that  
h ad been seen at Albarka were again present .  Smears were taken 
from the skin of the  ears of t hese pat ients and i n  no case were acid­
fast baci l l i  found . 

I n  1 957 I had the opport un i ty of exami n ing  s ix cases of which 
five responded posi t ive ly to  lepromin , and these were re-examined 
after a yea r of regu lar t reat ment with D DS. I n  1 958,  fou r  were s t i l l  
pos i t ive t o  lepromin  and showed various degrees of resolut ion of 
thei r les ions,  whi le  one case was  now lepromin  negat ive and 
exh ibi ted the same ear ly s igns of d iffuse lepromatous infil trat ion that  
were seen i n  the pat ients examined at the Albarka and Katsi na 
Set t lemen ts .  

[n  the survey of the Leprosy Outpat ient Treatment Centres in  
Kats ina Province i n  1 957, I was able e i ther to confirm or correct the 
recorded d iagnosis in all the cases that  came for t reat ment,  so that  
i n  1 958 i t  was possible to  recogn i se any changes that had taken place 
d u ri ng the past year. 

From t he tables presented above i t  w i l l  be not iced that 255 cases 
d i agnosed as non-lepromatous in 1 957  have d uri ng the past year 
developed early signs of d iffuse lepromatous i nfil trat i o n  on cl i n ical 
exami nat ion ; that is to  say, t hey have developed s imi lar s igns to the  
pat ients at the  Miss ion at A lbarka, at the S . I . M .  Settlement a t  
Kats ina and the one case I invest igated in  deta i l .  These cases have 
been designated lepromatous on cl i n i ca l  signs only .  

Advanced Lepromatous Cases 
As a resu l t  of my own invest igat ions  of a l l  the advan d lepro­

mat ous cases attending  these cl i nics for the first time in 1 957 ,  i t  
wo u ld appear that  between 1 957 and 1 958 these cases have shown 
a very remarkable cl in i cal i mprovement .  In  the majority, the  
nodu les of the  face and ears had subsided, the  nasal and laryngeal 
symptoms were m uch less marked, but  the most noticeable fact was 
that  the depression and lassitude, so commonly found i n  un t reated 

ce
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cases of advanced leprosy, had to a large ex ten t  d isappea red . These 
f indi ngs were fu rt her confi rmed by t he  vari ous leprosy a t tendan t s  
i n  the Provi nce and  they a l so  s tated t hat  the  u lcera t ions  of t he  hands 
and feet so commonly found in  un t reated cases usua l ly  d isappeared 
w i t h  D DS treatment ,  wh ich is confirmed by my own observa t ions .  

Tox ic  react ions,  consist ing  main ly  of swel l ing of the face, 
ery t hematous changes of the sk in ,  or exudat ion of fl u id a t  the edges 
of les ions, were found in 1 0  cases seen in the 1 957 su rvey. In 1 958 ,  
6 of t hese cases no longer showed s igns  of tox ic react ion ,  bu t  a fu rt her  
4 cases w i th  t hese s igns  were not iced . In  every case t he  leprosy 
at tendant  in charge of t he  c l in ic  recogn ised t he  cond i t ion  and took 
appropriate s teps t o  deal with i t .  

Discussion 

I t  is somet i mes argued by t he  advocates of rigid segregat ion t hat 
the h igh absentee rate among patients at tending outpa t i ent trea tment  
centres ind icates a h igh incidence of tox ic  react ion to D DS and the 
ex istence of a large number of part ia l ly  t reated bu t  i n fected subjects 
c ircu la t ing freely i n  the comm un i ty .  From the above tables i t  w i l l  
be  seen that  the  absentee rate amongst t h ose d iagnosed as lepromatous 
i s  encouragingly low, and , among t h ose attend ing, only 4 showed 
signs of toxic react ion .  On enq u i ry I was a lways given a p laus ible 
explanat ion of the absence of t hese lepromatous cases, and from the  
registers i t  appeared tha t  the majori ty  of  these cases came fa irly 
regularly for t rea tmen t .  The dangers of lepromatous leprosy are 
well known i n  the commun ity and t he benefit to be derived from 
regular t reatment is accepted everywhere . I t  would seem un l i ke ly 
that  the above figures give a fal se i mpression of t he i ncidence and 
a t tendance rate among a lepromatous group .  The higher absentee 
rate among the non-lepromatous group is ,  i n  view of the  conversion 
figures al ready descr i bed, m uch more alarm ing .  I t  can be seen t ha t  
very few cases have been discharged from t hese cl in ics as cu red 
d ur ing the past year, and removal of names of pat ien ts  from the 
registers only occurs when t hey have transferred to  another cl i n ic ,  
or when the orig inal  d iagnosis of leprosy i s  found t o  be incorrect ,  
or when the pat ient has d ied .  Agai nst th i s  background i t  is  tempt ing 
to suggest that  a large proport ion of the non-lepromatous absen tees 
are now free of symptoms, and t h i s  in t urn would account  for the 
increased absentee rate in  1 958 .  I t  i s  unreal ist ic to expect pat ients to 
walk five or s ix  mi les to  a cl i n ic i n  order t o  receive t reatment for a 
sk in  lesion wh ich they can see for themselves has d isappeared . I n  a 
communi ty  where the dangers of leprosy are so widely understood 
i t  would be reasonable to expect t reated pat ients of t h i s  type to seek 
t reatment once aga in  if they noted any deteriorat ion in the ir  general 
condi t ion .  

As stated above, the most encouraging response to  DDS is  to 
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be fo und in t h e  genera l i m provement  i n  t he menta l  and physical 
s ta te of the pa t i en t s  u nder t reat men t .  This  i s  not  only confined to the  
nod u lar  lepromatous group, but  i s  fo und th roughou t  t he lepromatous 
populat ion  as a whole.  The symptoms of lassi t ude, deep-seated 
muscle pai n ,  and fat igue are promptly relieved and in many cases a 
ch ron ical ly  sick subject is t ransformed in to  a reasonably active and 
usefu l  member of society .  The economic effect of D DS t reatment  i n  
v i l lage commun i t ies m ust not be overlooked ; i n  the past leprosy 
pa t i en t s  sat abou t  the v i l l ages all day begging and were exempt from 
l ocal t axes on the  ground's t hat they cou ld  not work . N ow t hey wal k 
t o t h e  fie lds l i ke everyo ne else, and are ab le  t o  play a usefu l  part i n  
t he com m uni ty  l i fe .  

I t  i s  t empt ing a t  fi rst s igh t t o  a t t ribu te  all t h ese benefit s  to  a 
specific act ion of D DS on t he leprosy organism.  Nevertheless, i t  
m ust be  rea l i sed t hat  D DS may  have a general ton i c  effect on leprosy 
pat ien ts  who are as heavily parasi t i s ized as the people of Kats ina ; i t  
is  known to  have some beneficial effect on t rachoma ( f .  Mann6), and 
may prod uce benefi ts  i n  leprosy pat ien ts  wh ich are not d i rect ly 
related to t he des t ruc t ion of the leprosy baci l l i .  The psychological 
effect of reg u l ar t reat ment mus t  not be forgotten,  and all these factors 
mus t  be borne in  mind in assessi ng the effect of D DS t herapy in a 
popu la t ion  of th i s  k i nd .  I t  is hard ly j ust ifiable to  deny large numbers 
of chronica l l y  sick pat ients the only effect ive remedy for the i r  cond i­
t i on i n  order t o  assess the effect s  of t reat ment .  But un t i l  th is type of 
experi ment i s  carried out ,  e i ther by wi thhold ing t reat ment or by 
comparing the effects of new medicaments wi th  those of DDS, i t  
must be  a matter of opi n ion how m uch of t he  benefit  D DS is d ue to 
a specific act ion on the organ ism and how much to  other  i ncidenta l  
effects .  

From t he tables ,  i t  can be said that the  n umber of cases attend i ng 
each cl i n ic i s  i ncreas ing and that t he new cases are predominant ly  
non-lepromatous .  Nevertheless, the development of s igns  of early 
lepromatous leprosy in pat ients origina l ly  d iagnosed as non- lepro­
matous indicates t hat t he reso lut ion of ci rcumscri bed lesions should 
not be regarded as a cure, s ince the  evidence from the tables 
ind icates that  t here i s  a real possib i l i ty  of the occurrence of a lepro­
matous change. 

With this danger in mind i t  would seem that the po l icy adopted 
in N orthern N igeria of keeping leprosy pat ients on treatment at 
ou tpat ient  c l i n ics for as long as they are prepared to come has 
everyth ing  to  commend it in our presen t  s tate of k nowledge .  
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M O B I L E  A N T I - LEP ROSY T R EAT M E N T  
C EN T R ES G H A N A  

b y  J OHN H .  ELDON 

Senior Leprosy Control Officer, Ghana Leprosy Service 

U nt i l  the middle of 1 957 ,  anti- leprosy t reatment i n  Ghana was 
offered at static cli n ics. Treatment was given by the G hana Leprosy 
Service, Government H ospi tals, Local Counci l  Dispensaries and by 
various Missionary organisations .  The big d i sadvantage of t h i s  form 
of treatment was that pat ients would present t hemsel ves for t reat ment 
for a number of weeks -and then fa i l  to report aga i n .- The reasons  
g iven for th i s  persistent absentee ism were many bu t  the  pri nc ipa l  
one was economic ; the pat ient  d id not  have the money to pay for the 
return lorry fare from h i s  home to the c l i n ic .  A nother reason was 
that  lorries ran so i n freq uently that  the pa t i en t  had to sacri fice a day 
away from work to recei ve t reatmen t .  

To  overcome t hese difficult ies t he Ghana  Leprosy Service, 
through the Ghana Government ,  asked U NI C E F  for a n u mber of 
Land Rovers to start a series of m obi le treatment cen t res th roughou t  
Ghana. UNICEF agreed to the  request and  no t  on ly arranged to  
supply n ine  Land Rovers bu t  also to su pply a two  years st ock .of  
tablets DDS.  Approval of the request came i n  du ri ng  the  lat ter part 
of 1 956, with a promise that the Land Rovers would be de l ivered in 
Ghana about March , 1 957 .  In order to  faci l i tate the i n t rod uct ion  of 
such a scheme, a pi lot mobile treat ment centre was i naugurated at 
Wa i n  the western region of Northern Ghana. A c ircu lar  i t i nerary 
was arranged and treatment started i n  a reas where previous ly s tat ic  
treatment centres had been employed . The Leprosy Control  Officers 
i n  other areas were also asked to  give ser ious thought to  the plann ing  
of i ti neraries in  the i r  areas . The  a im was  the  treat ment of the  largest 
possible number of new and old cases wi th  the most profi table runn ing  
t i me. Wherever possible circular  i t i neraries were arranged a l tho ugh 
in  some areas back t rack ing was necessary d ue to  the road systems.  

I n  M arch ,  1 957,  the Land Rovers arri ved and d rivers were 
engaged at Cape Coast ,  the largest town near the A n kaful Lepro­
sari um .  After an init ial period of train i ng, t he d rivers wi th  t he ir  
vehicles were posted to  the regions where t hey would be work ing_ 
Each driver, when engaged, was told that he would be expected to 
assi st the Leprosy Control Ass i s tant  in charge of each Land R over 
with the distribut ion of tablets .  This they wi l l ingly u ndertook to do 
and have proved, i n  the main ,  to be of great use to  the centres. One 
crit icism which was made by the Leprosy Control Officers was that  
they would have preferred to  have engaged dri vers from the  areas in 
which they were to  work because of the language and hous ing 
d ifficult ies .  This i s  a very real criticism as i n  certa in  areas of Ghana,  
particularly i n  the n orth, a s tranger has great d ifficul ty  i n  mak ing 
h imself u"nderstood . Drivers who were engaged local ly  a l so  had 
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set t led domes t ic  arrangements  whereas t h e  dr i vers engaged a t  t he 
Ankafu l Leprosari u m  had to  uproot t he ir  fa m i l ies and transport 
t hem to  t he areas where t hey would be work ing. 

The Land Rovers are sta ffed by a Leprosy C:ontrol  Assis tan t  and 
a driver with, in  one or two cases, a C l in ic At tendant .  The Leprosy 
Cont rol  Ass is tant  i s  in charge of t he  veh ic le  and responsib le for the  
efficient  treatment of a l l  pat ients sufferi ng from leprosy on h i s  c ircu i t .  
On appoin t ment  to t he  G hana Leprosy Service t he  Leprosy Control  
Assis tant undertook a t wo-year period of apprent icesh i p  du ring 
wh ich  t ime  he was t ra i ned at the  Ankafu l Leprosari u m  and was a l so 
i n  charge of a group  of cl i n ics under t he  close s upervis ion of the  
Leprosy Contro l  Officer in charge of the region where he was work ing .  
The pupi l  wh i l s t  a t  t he  An kafu l  Leprosari um is  g iven ins t ruct ion in  
t he d iagnosis of leprosy, d ifferent ia l  d iagnosis ,  t he accu rate keep ing 
of records such as would a ffect h im when posted t o  the fie ld and deal­
i ng wi th the wel fare of the pat ients in  res idence at  An kafu l .  In the 
field he is  ex pected to run efficient ly ten or twe lve cl in ics during the  
cou rse of a week .  Period ical l y  reports on the pup i l s  a re  subm it ted 
and the i r  progress assessed . At the end of the i r  t ra in ing  period and 
subject to  sat isfactory reports, t hey are recom mended for appoi n t­
ment  t o  t he grade of Leprosy Control Assistan t .  

The Land Rovers t ravel on circu i t s  wh ich vary from 300 mi les to  
500 mi les each week .  As far as poss ib le t he  period away from base i s  
con fined [0 Monday to Fr iday wh ich leaves Satu rday morn ing free 
for maintenance, rep len ish ing suppl ies, and record work . Dur ing the 
course of t h e  week t he Land Rover s tops at each v i l lage on the route 
and treatment is given to  every pat ien t .  The n umber of pat ients 
t reated var ies great ly  from area to area but  d u ring  1 958  approxi­
mately half the tota l  registered pat ients i n  Ghana were rece iv ing 
t reat ment from the mobi le t reatment  centres. fn  addi t ion the 
absentee ra te  fel l  cons iderably .  A t  last t he  patients d id not  have to 
spend money on t ransport and the  Land Rovers arr i ved regular ly 
each week wi th  t hei r t reatment .  The keeping of a fixed schedu le  i s  
one of the most  i m por tant  factors contribu t ing  to the populari ty of  
t he  mobi le  treatment centres and i t  i s  of the utmost i mportance, i f  
t he  Land Rover i s  t o  b e  delayed , t h at t h e  pat ient should b e  notified 
beforehand. One big d i sadvantage of the mobi le  t reatment centre is 
that  when a Medical Officer v i sits t he  c ircu i t  to examine the pat ients 
the  schedu l e  m ust ,  of necessity, be delayed . I f, however, the pat ients 
are warned i n  advance that the doctor i s  to v is i t  them they are 
prepared to  wait  pat ient ly  unt i l  the Land Rover arr ives .  

I n  order to provide for cont i n u it y  of t reatment one Land Rover 
was to be held i n  reserve to enable each Land Rover work ing  on a 
c ircu i t  to be rel ieved and sent to the main agents for a thorough 
check over. Circumstances prevented t h i s  programme from being  
pu t  in to operat ion ; one  ci rcu i t  was  d i srupted by a broken bridge, wi th  
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the  Land Rover on the  wrong s ide  of the bridge .  As there were no 
al ternat i ve roads t he spare vehic le had to  s tand in  for th ree months 
un t i l  the ra ins  ceased and t he bridge was repai red . To replace each 
vehicle in t urn conseq uent ly became imposs ib le and to enable m uch 
needed maintenance to be done the  c ircu i t s' were closed down for 
three weeks in  A ugust ,  1 958 .  The vehicles were sent to the  agents ,  
checked over and repai red where necessary. A l l  req u i red fa i rly 
extensi ve repai rs, mainly to  the engine (new piston ri ngs, etc. ) ,  the 
propel ler shafts  and brakes. 

The close-down of the mobile t reatment centres for a three week 
period also enabled the  crews of the veh icles to proceed on leave . 
I n  Ghana new leave regulat ions sti pu late that a l l  Ghanaian officers 
shou ld take leave d uring the year and that accumu lat ion of leave 
wi l l  not, as a general rule, be perm it ted . f n  order to  provide an 
efficient leave roster it has been decided that the mobi le t reatment 
centres wi l l  close down completely aga in  i n  1 959 t h us enabl ing a l l  
officers work ing  i n  the field to enjoy the ir  leave at  t he same t ime .  J u ly 
has been chosen for the close-down period as t he rainy season wil l  be 
half way through d u ring th i s  month and attendances at the stopping 
places wi l l  be l ow. 

So successful have the mobi l e  t reatment  cent res proved in  Ghana 
that U N f CEF have agreed to provide an add i t ional  fleet of ten Land 
Rovers . Eight of these veh icles wil l  be put  i n to c ircu i ts  and two wi l l  
be  held i n  reserve. These ci rcui ts w i l l  come i nto operat ion i n  M arch 
or Apri l ,  1 959, and w i l l  make seventeen mobi le t reatment circu i ts  i n  
Ghana.  These seventeen ci rcu i ts  w i l l  cover the h igh ly  endemic areas 
of Ghana bringing treatment based on oral D DS to the majori ty of 
cases suffering from leprosy. 

The fol lowing table shows the number of cases under treatment 
in  Ghana at the end of 1 958 and the number of cases t reated by the 
mobi le t reatment cent res : 

Mobile Number 

Number Treatm. of 
Registered Centres Vehicles 

Eastern Region North Ghana 1 1 053 7454 4 

Western Region N orth Ghana 3885 1 443 I 

Ashant i  4652 1 1 30 1 

Eastern Region South Ghana 299 1 1 269 I 

Western Region South Ghana 20 1 4  1 1 1 8 2 

Trans-Volta Togoland 1 422 

Total 260 1 7  1 24 1 4  9 

My thanks are due  to Dr .  E .  Akwei ,  Permanent Secretary and 
Chief Medical  Officer, M in i st ry of Heal th ,  Ghana, for permission to 
publ ish th i s  article. 
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CO R T I COSTE R O I DS I N  T H E M A N A G E M E N T  

O F  FOOT- D RO P  I N  L E P R O M ATO U S  L E P R O S Y : 

A C A S E  R E PO RT 

W .  H .  JOPLING,  M . R .C . P .  ( Lond .  & Ed i n . ) , D.T . M .  & H .  
The Jordan Hospital, Earl.nrood, Surrey 

I n  February, 1 958 ,  a West I nd ian aged 2 1 ,  who had been t reated 
for leprosy i n  England du ri ng  the prev ious 1 3  mont hs, was referred 
to the H osp i ta l  for Tropical Diseases for fu rther managemen t .  On 
exami nat ion he was found to have sk in  changes of resolv i ng lepro­
matous leprosy, there was anaesthesia of legs and feet ,  and both 
common peronea l ( latera l  popl i teal ) nerves fel t  fi rm and s l igh t ly  
th ickened, the left more than the  r ight .  There was  no m uscu lar  
weakness nor wast ing .  There were moderate numbers of acid-fast 
baci l l i  i n  skin smears, the baci l l i  showing  granu lar changes, and sk i n  
biopsy was typical of  lepromatous leprosy . 

As the pat ient  refused adm ission to the Jordan H ospi ta l ,  t reatment 
had to be plan ned on an out -pat ient  basis ,  and th i s  made i t  i m practic­
able to cont i n ue the twice-week ly  su l phetrone i nject ions  wh ich he 
had been rece iv ing .  Treat ment  was changed to  50 mg. by mouth of 
dapsone ( D DS)  every other day, and a fort n ight  later t he dose was 
i ncreased to  50 mg. dai ly .  One month later he appeared to be pro­
gress ing wel l ,  and the  dosage was i ncreased to 1 00 mg. al terna t ing  
da i ly  wi th  50 mg.  Two weeks l a te r  he reported to say  that ,  s i nce h i s  
las t  attendance, he  had fel t  unwel l ,  had not iced "red l u m ps" on  h i s  
sk i n ,  and had developed i ncreasing weakness i n  h i s  l eft foot .  He was 
found to  have erythema nodosum leprosum and a complete dropped 
foot ; he had lost  the power to dors iflex or to evert h i s  left foot ,  bu t  
i n version and plantar flex ion  were not affected . The  left com mon 
peroneal nerve, contrary to  expectat ion ,  was not  tender. 

He was ad mi t ted to the Jordan H ospita l  as an emergency, and 
t he fo l lowing t reatment was inst i t u ted : (I ) cessation  of su i  phone 
therapy ; (2) predn isone 5 mg. fou r  t i mes dai ly by mouth ; (3)  a 
Plaster of Paris back spl i n t  support i ng  h i s  foot at a r ight-angle. The 
plaster spl i n t  was removed twice dai l y  in order to carry out passi ve 
movements ; (4) an i n t raneural i nject ion consist i ng  of 1 500 uni ts  of 
hyalase d i ssolved i n  I ml. of 2 % procaine and m ixed with I ml. of 
hydrocort isone suspens ion (25 mg./ml . ) .  This was i njected i n to  the 
l eft common peroneal nerve at the neck of the fibula .  

Two days la ter  cont ract ion  could be fel t  i n  the anter ior  and lateral 
crura l  muscles when he a t tempted to dorsiflex and evert his foot ,  and 
by the end of a week he was able to  dorsiflex the foot  a lmost to  a 
r ight-angle, bu t  moderate pressu re wi th  the hand could push the  
foot down aga in .  A t  th i s  stage act i ve exercises were i ncreased by 
get t i ng  h im to use  h i s  foot on a player p iano ,  and he cont inued t o  
wear t h e  plaster spl i n t  when n o t  exerc is ing .  M uscle power cont inued 
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to i m prove , and a fort n ight  I� ter  ( three weeks a fter  ad m iss io n )  he  
was  ab le  to  dorsiflex h i s  foot to a righ t-angle and a l l  h i s  t oes were 
capable of s l ight  dors iflex ion . The dosage of predn isone was red uced 
to 1 5  mg. da i ly ,  the  spl i n t  was worn at n ight  on ly, and act i ve 
exercises were con t i n ued.  One week l ater the dosage of pred n isone 
was reduced to 10 mg. da i ly ,  and t h i s  was progressively decreased 
to n i l  over the next two weeks .  

Dr. W.  D .  Fl etcher, of the Depart ment of Physical Medic i ne a t  
U n i vers i ty  Col lege H ospi ta l ,  s aw  t he  pat ient  5 weeks after ad miss ion 
and reported as fol lows : 

" I  have carried out  electrica l react ions on h i s  m uscles th i s wee k 

and I am pleased to  say that  these were q u i te norma l .  H e  m ust 
have, therefore,  a neuroprax ia ,  and I would expect h im to get a 
complete recovery ."  

One  week l a t e r  he was  able  to dors i flex and evert h i s  foot fu l ly ,  
the s t rength of the a ffected m uscles bei ng abou t  t h ree-quarters t hat 
of the muscles on the opposi te s ide .  By t h i s t ime pred n i sone had 

Recovery from foot-drop after treatment a s  described 

been d iscon t in ued and the  spl in t  d i scarded . Two weeks la ter  (8 
weeks after admiss ion) the m uscu la r  power of the left foot was eq ua l  
t o  tha t  of the  r igh t ,  t he  on ly  detectable d ifference be ing  s l i gh t  weak­
ness i n  dors iflexing the left b ig toe, bu t  th i s  recovered completely 
w i th in  the next few weeks. 

Resumpt ion of ant i - leprosy t reatment was considered at t h i s  
s tage, and  i t  was  decided no t  to  resume su lphone therapy but  to 

1 7 2
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change t o  Ciba 1 906. There has been no recurrence of neuritis during 

the subsequent 1 2  months a l tho ugh there have been several bouts  of 
erythema 110dosul1l {eprosum. 

Discussion 

Damage to peri pheral nerves i n  lepromatous leprosy takes the 
form of fibrous th icken ing  of the  connect ive t i ssue composing  the 
endoneuri um,  peri neur i um and epi neur ium, and this takes place at  
s i tes where the affected nerves are superficia l  i n  the i r  course. The 
basic arch i t ecture of the  nerves is  main ta ined in t he ear l ier  stages, and 
damage to  nerve f ibres resu l t s  from compress ion .  An al lergic type of 
react ion may take place in  one or more of the affected nerves d u ri ng  
the  course of  trea tment ,  e i ther as an  isolated event  or i n  conj unct ion  
wi th  a more genera l ized react ion ,  i n  wh ich oedema is the character­
ist ic featu re .  This causes a rapid i ncrease in the compression of nerve 
fibres as the connect ive t issue t h icken ing  prevents expansion t ak i ng 
place, and, if permanent  damage to nerve fibres is to  be prevented ,  i t  
i s  essent ial  to  re l i eve th i s  compress ion as q u ickly as possible .  Cort i­
costeroid t herapy stops further development of oedema by red uci ng 
capi l lary permeabi l i ty, and an in t raneural inject ion of hyalase, by 
v ir t ue of i t s  spread ing  act ion ,  causes a d ispersal of t he oedema which 
i s  a l ready present .  Wi l k i nson and Colombo ( 1 955 )  and Garre t t  
( 1 956) have descri bed the successful  use  of hyalase i njected in to  
painfu l  nerves i n  lepromatous leprosy ; Jopl ing and Cochrane ( 1 957 )  
have advocated i n t raneural i nject ions of  hydrocort isone.  I t  i s  now 
standard practice a t  th i s  hospi tal  to give a single in t raneural i njection 
consist ing of procaine,  hyalase and hydrocortisone, as described i n  
t h i s  case report ,  a n d  t h i s  gives long-last ing  relief o f  pain  wi thou t  
having  to  stop specific therapy. Resul ts  are equal ly satisfactory when 
pain i s  associated wi th  muscle weak ness, but i n  such cases i t  is  
necessary t o  stop specific treatmen t  temporari ly  and to spl i n t  the 
affected muscles when t hey are not  being exercised . 

This rout ine  was fol lowed i n  the  case under discuss ion,  but 
systemic corticosteroid t reatment  was given in add i t ion,  to con t rol  
erythema nodosum and to  ensure that i n t raneural oedema did not 
recur d uring t he s tage of recovery. 

I would l i ke to thank Sir George McRobert for permjss ion to 
publish th i s  case, and Dr . W. D.  Fletcher for h i s  report , and Mr. 
Fran k Barratt for t he photography.  
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SO M E  O BS E RV AT I O N S  O N  T H E  
B A CTE R I O LOG I CA L  I N D EX I N  LEPROSY 

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

Superin tenden t ,  Yalisombo Leprosarium . Belgian Congo 

] n reviewi ng a series of cases of "open" leprosy ( lepromatous and 
d imorphous) that  had become bacter iologica l ly  negat i ve to standard 
methods of examinat ion and had rema ined so for several consecu t i ve 
exami nations,  the opportun i ty  was taken of analyzi ng the former 
persistence of Myco . leprae at  the various s i tes from which material 
had been taken reg ular ly by the scraped i nc is ion method .  One of the 
objects i n  view was to assess the val ue of ro u t ine methods of examina­
t ion that could be adopted wide ly i n  a domic i l i a ry leprosy serv ice 
t reat ing great n u mbers of pat ients  and us ing auxi l iary med ical 
personnel . 

The si tes from which smears were taken were the fol lowing : 

No .  I .  Ear- lobe ; 

2. Forehead ; 

3. Cheek ; 

4. M ost c l i n ica l ly act ive part of the  edge of a les ion ; 

5 .  A pparent ly  healthy sk i n ; 

6. N asal m ucosa ; 

as advocated by Zanett i  ( 1 947 ) and by Browne ( 1 955 ) .  

The dermal smears were sta ined by  Zieh l -Neelsen ' s  method, and 
the  degree of  i nfect ion at each s i t e  recorded on Dharmendra's 
notat ion (Cochrane, 1 952) : 

I .  Slight .  Baci l l i  i n  occas ional  fields, not more than 2 or 3 per 
fie ld ; I or 2 smal l  globi in 50 fields ; 

2. Moderate. Baci l l i  i n  every field . but  not more than 1 0  per field ; 
a few globi here and there ; 

3 .  Heavy. N u merous baci l l i  a nd globi i n  every fie ld ; 

4. Massive. J nnumerable baci l l i ,  and large n umbers of globi .  i n  
every field . 

The "bacteriological i ndex" is t he average of the i ndexes at each 
of the  six s i tes. 

It i s  conceded that the methods of obtain ing the material for 
staining, and of determining t he i ndex at each of the s i tes, are not 
of absol ute val ue ; but  with standard procedures appl ied un i formly, 
t he method has proved sat isfactory ( Hanks,  1 956). 

For the appraisal of the conclusions reached in  the course of the 
present  enquiry, the following figures are g iven of the endem icity 
of leprosy i n  the d istrict from which most of the cases under review 
came : 
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Total Cases of leprosy under treatment 
population Number % 

Men 1 4 ,750 2 1 63 1 4 .67 
Women 1 2 ,255 1 92 1  1 5 . 68 
Chi ldren 1 8 ,030 1 265 7 .02 

45 ,035 5349 1 1 . 88 

The cl i n ical forms of leprosy were classi fied as fol lows : 
Number 

Form o/' cases % 

Tubercul oid 3889 72 . 7 1 
I ndeterm inate 1 87 3 .49 
Lepromatous 1 1 04 20.68 
Dimorphous 1 69 3 . 1 6  

5349 1 00.00 

N. B.-These figures take  no account  of the n umber of cases of  
t u bercu l oid leprosy regarded as qu iescen t  and not  needing t reatment ,  
e i ther  from spontaneous regression or  after adeq uate su I  phone 
therapy ; thus  the n umbers and percentage of t uberculoid cases 
should be h igher than that i ndicated . 

The cases t hat form the subject of th i s  enquiry were i npat ients  
a t  the Yal i sombo Leprosari u m  in  the  Oriental Province of the 
Belgian Congo, and comprised 1 56 lepromatous cases and 34 
d i morpho us cases ; they represen t  a typical cross-sect ion of the 
members of t hese groups u nder t reatment th roughout  the distr ic t .  

These pat ients  had rece ived t reat ment as fol lows : 

Lepromatous Cases : 
Cases 

I .  Dapsone tablets orally, wi th incorporated protoxalate of 
i ron 1 06 

2 .  Dapsone by i n t ramuscular  i njection of a 25 % suspen-
s ion in  chaulmoogra oi l  3 

3. Dapsone oral ly, i n terspersed wi th series of weekly or  
twice-weekly i n t ramuscular i njections of 50 % 
aq ueous su lphetrone (with 0 .5  % phenol) . .  35  

4. Sulphetrone by  in t ramuscular i nject ion , alone . . 8 
5 .  Su lfon-Ci lag oralIy (a mono-subst i tuted su lphone : 

Browne, 1 955) , fol lowed by dapsone orally . . 4 

1 56 
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Dimorphous cases : 
I .  Dapsone ora l l y  2 5  
2 .  Su l phet rone by i nject ion ,  a l ternat i ng  w i th  dapsone ora l ly  9 

34 
In conformity w i t h  t he general experience of leprosy in t he  

Ban t u , the  inc idence of  lepra react ion d u r ing the cou rse of t rea t ment  
was low.  

Original bacteriological index on admission 

M ost cases had rece ived no t reatment before ad m i ss ion ,  and t he 
i ndex represents  t he fi nd i ngs at t he fi rst exam inat ion ( w h ich 
co i nc ided w i t h  the first cl i n ical exa m i na t ion ) :  

Bacteriological index 

Site Lepromatous Dimorphous 

cases cases 

( Lobe of ear) No .  I 2 .93  1 .97  
(Forehead ) No . 2 2 . 3 1 1 . 47 
(Cheek) N o. 3 2 . 1 7  1 . 29 
( M ost cl i n ica l ly  act i ve part of the  

edge of  a les ion) N o. 4 . . 2 .94 2 .38  
(Apparen t ly hea l thy  sk in )  N o . 5 1 . 52 0 .50 
( N asal  m ucosa) No . 6 3 . 54 2 . 79 

A verage of a l l  s i tes : 2 . 57  1 . 74 

At each s i te ,  t h e  average i ndex was lower in the  d i morphous 
group  than i n  the lepromatous ; bu t  i n  both groups the average i ndex 
showed the same relation between site and site, i . e . ,  t he h ighest i ndex 
was in site No . 6 and the  lowest in s i t e  No . 5 ,  and correspondingly .  
The nasal  mucosa was cons istent ly  the  most h igh ly  pos i t i ve s i te ,  
contain ing  many gLobi  in  each field of the  o i l - immersion lens i n  1 30 
out  of 1 56 lepromatous cases, and i n  1 8  out  of the  34 d i morphous 
cases ; and a few globi i n  50 fie lds i n  a further 14 lepromatous cases, 
and 10 d imorphous cases . 

The material from the earlobes was more h ighl y  posi t i ve i n  the 
l epromatous cases than i n  the  d i morphous cases : 67 %, as aga ins t  
35  %, had numerous globi at  th is  s i te .  

Apparent ly  normal  sk in  was h ighly pos i t ive i n  43 lepromatous 
cases (28 %), and i n  3 d imorphous cases (9 %).  

Sites first becoming positive 
The records furnish no evidence concerning the  s i te t hat f i rst 

becomes bacteriologica l ly  posi t ive, s ince most patients had more 
than one site-usual ly several-posit ive at the fi rs t  examinat ion .  I n  
one case s i te N o . 6, and i n  t wo cases s i te No . 4, were i n i t i a l l y  the only 
s i tes pos i t ive.  
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I n  some cases,  t h e i n i t i a l  i n d e xes ro r s o m e  s i tes  were m uc h  

h i gh e r  t h a n  t h ose o f  t he o t h e r  s i t e s .  T h i s  may o r  m a y  n o t  i m p l y  t h a t  

t h ese s i tes  were t he fi rst  t o  become bact e r i o l og ica l l y  pos i t i ve i n  t h ose 

pa t i e n t s ; o t h e r  fac t o rs ,  s u c h  as  i n t e n s i t y  o f  t he i n fect i o n ,  t h e d i s pos i ­

t i o n  of Myco . leprae i n  the  n a s a l  m ucosa o r  e l se w h e re,  a n d  t he 

cel l u l a r  pa t t e rn  of t h e  e p i d e r m i s-a re a l l  i n vo l ved . 

W i t h  t h i s prov i s o , i t  i s  of i n t e rest t o  n o t e  t h a t  S i t e  N o . I had t h e  

h i ghes t  i n i t i a l  i nd e x  i n  6 cases ; s i t e  N o . 2 i n  I case ; s i t e  N o . 3 i n  I 
case ; s i t e  N o. 4 i n  8 cases ; s i t e  N o . 5 i n  n o  case ; a n d  s i t e  N o . 6 i n  

1 4  cases.  

Time elapsing before bacterial negativity was achieved 

The fo l l o w i n g  f i g u res refe r  o n l y  to t h ose pa t i e n t s  w h ose i nd e x  

had bec o m e  z e r o  befo re t he d a t e  o f  t h e  prese n t  e n q u i ry ,  a n d  t a k e  n o  

acco u n t  o f  t h ose w h o  were s t i l l  bacter i o l og i ca l l y  pos i t i ve a ft e r  a t  

leas t  fo u r  yea rs of  co n t ro l l ed t rea t m e n t .  

Lepromatous cases 

Clinical 

stage 

I I  

I I I  

NUII /ber or 

cases 

8 

45 

1 03 

A verage duration of 

treatment before 

hacterial negat ivity 

2 . 68 years 

2 . 1 0  

2 . 3 1 

A l l  s t ages : 1 56 2 . 26 years 

N. B.-The "cl i n ical  s t age" i nd icates  in t h e  m a i n  t h e  e x t e n t  of s k i n  
i n vo l v e m e n t  i n  each case.  

A n o t h e r  a n a lys i s  based o n  t h e  i n i t i a l  bac t e r i o l ogical  i n d ex , g i ves 

t he fo l l o w i n g  res u l t s : 

Initial A verage durat ion of 

bacteriological 

index 

3 . 0  a n d  over 

2 .0  t o  2 .9 

1 .0 t o  1 . 9 

u nder  1 .0 

A l l  cases 

Dimorphous cases 

Number or 

cases 

60 

48 

39 

9 

1 56 

treatment before 

hacterial negativity 

2 .42 years 

2 . 42 

1 . 8 3  

2 . 1 5  

2 . 26 years 

The cl ass i fica t i o n  o f  d i m o r p h o u s  cases i n t o  c l i n ica l  gro u pi ngs i n  

accord a nce w i t h  t h e  e x t e n t  o f  t h e  i n vo l v e m e n t  of t h e  s k i n  was n o t  

cons idered prac t icab le  i n  v i e w  of t h e  n a t u re of t h e  les i o n s  a n d  t h e 



d i scord a nce be t ween  t he e x t e n t  o r  t h e les i o n s  a n d  t h e gra v i t y  o r  t h e  

case.  A n a lys i s  based o n  t he o bjec t i ve s t a n d a rd o f  t h e bact e r i o l ogical  

i ndex revea led the fo l l owi ng : 

Initial A verage durat io/1 

hacteri% gica/ 

index 

3 . 0  and over 

2.0 t o  2 . 9  

1 .0 t o  1 .9 

u nder  1 .0 

NLlll lber of 

cases 

5 

9 

1 2 
8 

qf t rea tl1 lent before 

hacterial negativity 

2 .05 yea rs 

1 . 8 7  

1 . 29 

1 . 68 

1 . 65 yea rs 

Order in which the sites become bacteriologically negative 

A l l  cases 34 

T h i s  o rder  was i d e n t ical  in t he lepro m a t o u s  and d i m o r p h o u s  
gro u ps,  a n d  w a s  i n  s t r i c t l y  i n verse rel a t i o n  t o  t he degree of i n i t i a l  

bacter ia l  posi t i v i t y  o f  t h e  d i ffe re n t  s i tes ,  i . e . ,  t he s i t e  wi th  t he l owest 
i n i t i a l  i ndex beca m e  bacteri o l ogica l l y  nega t i ve fi rst , a n d  vice versa ; 

t h i s was t he o rder : 

S i t e  N o . 5 .  A ppare n t l y heal t h y s k i n ; 

3 .  C heek ; 

2. Fore h ead ; 

I .  Ear- l o be ; 

4. Act i ve ed gc o r  l es i o n ; 

6. N asal  m ucosa . 

Time elapsing before sites become bacteriological ly  negative 

S i t e  N o .  5 .  

3 .  

2 .  
I .  
4.  

6.  

Lepromatous Dimorphous 

cases cases 

0. 70 yea rs 0 .2 1 yea rs 

1 . 20 0.64 

1 . 38  0.90 
1 . 8 5  1 .06 

1 .94 1 . 60 

2 .26 1 . 65 

Last site to become bacteriological ly negat ive 

I t  i s  of c l i n ical  i n t e res t ,  prac t ical  v a l u e ,  a n d  ep idem i o l ogical  
i m portance t o  recog n i ze t h a t  Myco. /eprae may be d i ssemi nated 

fro m  vari o u s  c u t a n e o u s  s u rfaces aft e r  appare n t  c l i n ical  c u re ,  a n d ,  

fu rther ,  t o  k n ow t h a t  a s i ng le  nega t i ve bacte r i o l ogical  exa m i n a t i o n  

( by s t a n d a rd met h ods)  of  smears fro m o n e  s i t e  d oes n o t  n ecess a r i l y  

i nd i cate t h at t h e  pat i e n t  i s  n o w  n o n - i n fect i o u s .  Th us ,  after fi ve s i tes 

had beco me nega t i ve,  one s i t e  re m a i ned pos i t i ve perhaps for many 

m o n t h s ; s i m i lar ly ,  after  fo u r  s i tes  h ad become nega t i ve,  t w o  s i tes  

m ay rem a i n  posi t i ve for l o n g  per iods .  
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O IlSE t{ V A T I O N S  ON B A C' I L R I O LOG I C A L  1 N I J L X  I N L E P R OSY 1 7 9 

S i te N o .  I 
2 
3 
4 
5 
6 

Tot a l  s i tes 
rema i n i ng 
posi t i ve 

N u m be r  of 
pat i en l s  

L I, I' R O M A TOU S  CAStS 
Sill'S remaillill/{ posili v£' : 

Oil£' sill' TII'o sileoi' 
pos;I iv(' posil ;ve TOlal 

1 0  30 40 
4 I I  1 5  
2 1 0  1 2  

1 6  42 58 
I 2 3 

5 1  47  98  

84 1 42 226 

84 7 1  1 5 5 

D I MO R I'HOUS CAS�.S 
Sileoi' remaillill!: posil iv£' : 

Olll' Sill' Two sill's 
posili ve posili l "e TOIaI 

I 4 5 
I 3 4 
I 2 3 
6 1 4  20 
0 0 0 
5 1 7  2 2  

1 4  40 54 

1 4  20 34 

TOT A L  

45 
1 9  
1 5  
78  

3 
1 20 

280 

1 89 

Of t h e  1 0  lepromat o u s  cases i n  w h ich S i t e  N o .  I was t h e  las t  s i t e  

rema i n i n g  pos i t i ve ,  8 were n od u l a r  cases ; of t h e  3 0  lepromatous  

cases  i n  w h i c h  t h i s  s i t e  was o n e  o f  t he las t  two re m a i n i n g posi t i ve,  1 6  

were n od u l a r  cases. 

The nasal m ucosa was  t he s i t e  to remai n pos i t i ve l o n gest  in 5 1  

o u t  of 84 lepro m a t o u s  cases-m o re freq u e n t l y  t h a n  t h e  edge of t he 

s k i n  les i o n ,  o r  t he ear- l o be .  

These t h ree s i tes-t h e  nasa l m ucosa, t h e  ed ge of t he les i o n ,  a n d  
t h e  e a r- l obe-t oget h e r  acco u n t  for 2 4 3  o u t  of 280 s i tes las t  re m a i n i n g  

bacte r io log ica l l y  pos i t i ve .  

I nfectivity o f  secretions from trophic ulcers 

The pat ie n t s  of t h ese t w o  gro u ps w h o  we re s u ffe r i n g  fro m  t ro p h i c  

u lcerat i o n  were i nc l uded for s ta t i s t ical  p u r poses i n  a l a rge r gro u p  

c o n t a i n i n g t u be rc u l o i d  cases a n d  "ope n "  cases st i l l  bacte r i o l og ica l l y  
posi t i ve .  

F o u r  l e p ro m a t o u s  cases had o n  f i v e  occasi o n s  acid-fast  baci l l i  i n  

ser i o u s  d i scharges fro m  t roph i c  u l cers ; a n d  fo u r  t u be rc u l o i d  cases 

a l so had ac id-fast  baci l l i  on fi ve occas i o n s .  A t ot a l  of over 1 ,400 

bac t e r i o l ogical  exa m i n a t i o n s  were perfo rmed i n  t h i s  ser ies of serous 

d i scha rges fro m 63 " open "  ( leproma t o u s  a n d  d i m orpho us) cases,  
and 45 t u berc u lo id  cases.  

Conclusions 

M icrosco pic exa m i nat i o n  of mater ia l  obta i ned by t he scra ped 

i nc i s i o n  m e t h od fro m  t h e  nasal  m ucosa, t h e  most  act ive  edge of a 

les i o n ,  a n d  of t h e  ear- lobe ( i n  t hat  o rd er),  i s  of val ue fo r p u r poses of 

co n fi rm a t i o n  of t h e  d i agnos is  of lepromatous  a n d  d i m o r p h o u s  

l eprosy,  for assess m e n t  o f  res ponse t o  t reat m e n t ,  a n d  for ascert a i n ­

m e n t  o f  freed o m  fro m  i n fect i v i t y .  T h e  d i sc h a rge fro m  t ro p h i c  u lcers  

i s  a re l a t i ve ly  u n i m porta n t  s o u rce of i n fect i o n .  
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ST U D I ES I N  P L A N TA R  U LC E R S  I N  L E P ROSY 

I L L  T H E  N AT U R A L  H r STO R Y  O F  P L A N T A R U LC E R S  

E .  W .  P R I CE ,  F . R . C o S .  

Orthopaedic Surgeon to  Leprosy Ser vice, Easte/'ll Nigeria 

The occu rrence of a p la n t a r  u lcer on t h e  a n aest h e t i c  so le  is a 

seri o u s  i nc ident  i n  t h e  cou rse of l eprosy.  The compl icat i o n s  wh ich 

com m o n l y  fo l l ow may pers i s t  long after the d i sease i t se l f  i s  arrested 

by m odern t rea t m e n t ,  and may in fact  lead to t h e permanent  d i sab le­

ment  of t h e pat i e n t . 

The appeara nce of a p l a n t a r  u lcer i s  t h e c l i max of a ser ies of c h a n ges 

that have occurred in the mec h a n ics of the foo t ,  lead i ng to the brea k ­
d o w n  o f  dev ices wh ich protect t he normal  foot from d a m age d u r i n g  t he 

st resses of wal k i ng.  These changes have been descri bed i n  a prev i o u s  

c h a p t e r  a nd a re represen t ed c l i n ica l l y  b y  da mage i n  t w o  areas w h ich 

correspond t o  the s u rfaces on w h ich  fri c t i o n - pressu res are m a x i m a l .  

Th ese surfaces a re t hat  between t h e  gro u n d  a n d  t h e  p l a n t a r  s k i n ,  

and t h a t  bet ween t h e p lan tar  s k i n  and t h e  underl y i n g  b o n e  at  a n y  

g i ven m o m e n t  of t h e  wa l k i n g  rol l .  Correspo n d i n g  t o  t hese t wo a reas 

of st ress, i t  i s  poss ib le  t o  recog n i se a deep a nd a s u per fic ia l  t y pe of 

damage t o  the p l a n t a r  t i ss ues w h ich c u l m i nate  in a deep a n d  a s u per­

ficial  type of u lcera t i o n .  

I t  i s  m uch t o  t he be ne f i t  of t h e  pa t i e n t  t h a t  t h e  cond i t i o n  b e  recog­

n i sed in t he pre- u l cera t i ve s tage ,  so t h a t  u lcera t i o n  i t sel f be avoided . 

The nat u ra l  h i st o ry of p l a n t a r  d a m age t herefore fa l l s  i n t o  t h ree parts : 

i .  T he p re-u lcera t ive st age . 

i i .  The p lantar  u lcer .  

i i i .  The compl icat i o n s  of u lce rat i o n . 

( i )  The Pre-ulcerative Stage 

The reg u l a r  observa t i o n  of t he feet  of le prosy pa t i e n t s  ma kes i t  

poss ib le  t o  recogn i se a pre- u lcera t i ve s tage .  W h e n  t h e  i m port a n ce o f  

ear ly t reat ment  i s  recog n i sed , i t  i s  fo u n d  t hat pat i e n t s  t hemsel ves d raw 

a t t e n t i o n  t o  t he i r  own foot-da mage at  a n  i ncreasi ngly  ear l ier  t i me .  

Symptoms depend to some extent  on  t h e  i n tel l i gence of t he 

i nd i v i d u a l ,  b u t  t he fol l o w i ng desc r i p t i o n  appl ies to a n  average case . 

When t here i s  profo u n d  a n d  prol onged deep a n aest hes ia of t he 

sole ,  t he re may be no pre- u lcera t i ve symptoms,  the u lcer be i n g  t he 
fi rst compl a i n t  i f  foot  i nspec t i o n  is n o t  be i n g  mai n t a i ned .  W i t h  less 

deep a naest hes ia ,  t h e re i s  fi rst a b u r n i n g  sensa t i o n  a t  one of t h e  

recogn i sed s i tes of p l a n t a r  da mage, acco mpan ied b y  tender­

ness on wal k i ng.  I f  wal k i n g is con t i n ued, t he b u r n i n g  sensa t i o n  

becomes acce n t uated a t  n i g h t  i n  bed , and m a y  d i s t u rb s leep .  The 

pa t i e n t  l i m ps ,  b u t  may co n t i n ue t o  wal k  u n t i l  a fu rther  s tage is 

reached wh ich  may i nc lude t he crac k i n g  of a l arge cal l os i ty ,  or  a 

swel l i n g  at t h e  margi n of t h e  g labrous s k i n  of t he sole .  A t  t h i s  s tage, 

he w i l l  seek t rea t me n t .  
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FIG. I .-All early sign in rhe pre-ulcerarive stage is a spreading of 
rwo or more roes, due ro localised oedema of rhe forefoot. Note rhe 
clear spaces ber ween rhe roes. The local s welling is visible on rhe sole. 

FIG. 2.-A necrosis biisrer indicaring damage ro rhe deep rissues 
ber ween planrar skin and underlying /irsr merararsal. The fluid is 

srerile alld lI"il/ be absorbed if rhe f(lor is resred and raised. 



F I G .  3 . -A lIecrosis bli.l'Ier illdicalillK £/ Ihrewellillg plallfar IIlcer o l 'er Ihe 51h 
/IIelalarsal head. There is al.l'lI a cracked clillosily 011 Ihe plalllar .I'II/jilct, oj Ihe 

dall /a!!ed area. 

F I G .  4.-Sol/1e necrosis blislers derived from Ihe melwarsal heads poilll all Ihe 
lIIedial �'ide of Ihe glabrous .I'k ill .  This olle comes frOIll Ihe 51h lIIelarar.l'al head. 

NOle Ihe cracked callosily lIearby. lIe l'erlheless Ihe cOlllailled /llIid is sferile. 



FI(j . S A . -Necrosis blisters arisillg frOIl/ dOli/age bet weI'll the calcaneal tllberosities 
olld plalltar sk ill uftell track to 0111' sirlt, or the other of Ihe heel olld are largt'. 

FIG .  S Il .-Note that the origin of the lIecrosis alld the track of the blister is visible 
IIlIder a good !tiht.  If allowed to break dO WlI, this IIlcn will be extensive. 



FIG. 7 . - The superficial type 0/ plallfar ulcer. This type in volves 
considerable sk in-loss and inerilable serious secondary infection. 

FIG. 6.-The deep type 0/ plallfar IIlcer. This is Ihe COII/IIIOII 
plallfar ulcer in leprosy. II is really a sinus leading do wlI 10 a 

necrolic area adiacellf 10 Ihe head 0/ the mewwrsal bOlle. 



Flo. S.-The head of the proximal phalanx of the big-toe is flot all illfreqllelll site 
of plantar ulcer ill all allaesthetic foot. 

Flo. 9.-Toe-tip ulceration is often multiple and represents tissue damage due to 
stresses at the final push-oiT of the walking step. They must be distillguished from 
trauma of the toes in drop-foot, in which the damage is on the anterior surface of the 

tip, or even Oil the dorsum. 



STUD I ES I N  PLANTAR  U LCERS I N  LEPROSY I H  I 

Thc signs of t h e  pre- u lcera t i ve s t agc w i l l  be noted when t he 

pat ien t  f irst  c o m p l a i n s ,  b u t  w i t h  i ncreas i n g  e x per ience a carefu l  

observer w i l l  not ice t hese s igns  i n  s o m e  cases before symptoms 

occ u r. Th is  u nder l i n es t h e  i m porta nce of t h e  wee k l y  foo t  i nspect i o n  

at  w h i c h  a l l  fee t  k n own t o  b e  a n aest het ic  a re observed a n d  pal pated . 

These s igns  a re : 

I .  There is a localised swelling of the foot 
I n  t h e  early s t ages, t h i s  swe l l i n g  i s  i nd e fi n i te and may evade 

ca sua l  i n spect ion ; but  i f  t he two soles a re com pa red i t  i s  poss i b l e  to 

n o t ice a d i fference in  t he lengt h or  wid t h  of t he a ffected foot , d ue 

t o  l oca l i sed oedema.  There i s  a s l i g h t  r ise of local t e m pe ra t u re .  A n  

a ffect i o n  of t h e forefoot w i l l  b e  i nd icated b y  a spread of t h e  t oes,  

between wh ich a clear s pace can be seen ( Fi g .  I ) ; on t he u naffected 

s ide,  t h e  correspo n d i n g  t oes w i l l  normal ly  be i n  co n tact .  T n  a more 

adva nced st age, t he whole  forefoot w i l l  be oedematous ,  t ho u gh t h e  

oedema is  m o re marked o n  t he dors u m  t han o n  t h e  p lantar  aspect 

of t h e  foot  because of t h e  deep at tach ments  of t he glabrous s k i n .  

I t  i s  i m port a n t  to  d i s t i ngu ish  t h i s  cond i t i o n  fro m  t he ge neral  swel l i n g  

of bot h  feet  w h ich  occ u rs i n  some cases of lepromatous le prosy and 

which may res u l t  in  a s l i g h t  separa t i o n  of a l l  the t oes of bot h fee t .  

T n  t h i s  l a t t e r  cond i t i o n ,  a n y  tenderness of  t he s o l e  i s  ge nera l i sed a n d  

not  l i m i t ed t o  any one a rea.  

I n  some cases of pend i n g  u lcera t i o n ,  t here i s  a l oca l i sed and 

d i screte swel l i n g  a t  t he edge of t h e  glabro us s k i n  of t h e  sole,  i nd ica t i n g  

t he occ u rrence of deep necrosi s ,  a s  w i l l  b e  descri bed . 

2 .  There is localised tenderness, on deep palpation 

At t h e  wee k l y  foot i n spect i o n ,  t h e  danger  areas of t h e  foo t  a re 

sys temat ica l l y  pal pat ed wi t h  t h e  t h u m b .  T n  t h e  absence of tenderness 

and swel l ing,  the foo t  can be cons idered u nd a maged ; but  the absence 

of l ocal i sed tenderness in a foot w i t h  loca l i sed s.we l l i n g  s h o u l d  lead 

t o  fu rther  i n vest igat i o n ,  i ncl ud i n g  an X-ray i f  poss i ble,  t o  excl ude 

t he possibi l i t y  of a n e u ropat h ic j o i n t .  

I n  cases w i t h  swel l i n g  at  t h e  marg i n  of t he glabrous s k i n ,  t he 

nearest  a rea of p lantar  ulcera t i o n  s h o u l d  be carefu l l y  pal pated and 

exami ned in  a s trong l i g h t .  

3 .  There may b e  abnormal callosities of the sale 

Cal los i t ies of t he sole  are n o t  u ncommon i n  pat i e n t s  i n  cases of 

t h reate n i n g  p lan tar  u lcer.  These are d i s t i n gu i s hed fro m  t he gen e ra­

l i sed th icke n i n g  of t he p lan tar  s k i n  seen in many barefooted people ,  

beca use t h e  abnormal  ca l los i ty  i s  l i m i ted t o  specia l  a reas, and oft e n  

t o  one foo t .  T n  add i t i o n ,  t h e  s u rface of t h e  ca l l os i ty  m ay be cracked 

and in severe cases the crack may extend i n t o  t he dermis .  

A l t h o ugh t h e  cal los i ty  may i t self b reakdown in to  a n  u lcer, i t  i s  
n o t  u ncommon t o  fi n d  a n  abn ormal cal los i ty  i n  cases w h e re a neigh­

bour i ng b l i s ter  i nd icates necros is  deep t o  t he ca l l os i t y .  ( Fig.  3) .  



I H2 LEPROSY K E V I E W  

I n  s u c h  a case , t he u lcera t i o n  w h e n  i t  occ u rs m a y  b e  e i t h e r  at  t h e  

cal l os i ty ,  a t  t he b l i s ter ,  or  i ncl ude bot h .  

4 .  There may b e  a localised blister a t  the margin 0/ the glabrous s k  in 

The ex is tence of a n  " i d i opat h i c  b l i s ter"  has l o n g  been recog n i sed 

as a prec u rsor of certa i n  t y pes of p lan tar  u l cer .  

They have somet i m es been m i s t a k e n  for burns  t hat  have occu rred 

w i t h o u t  t h e  pat i e n t ' s  k n owledge, poss ib ly  when he was asleep.  

This t y pe of b l i ster  i s  descri bed as a necrosis blister, beca use i t  

con t a i n s  ster i le  t i ssue fl u id  deri ved fro m  the necros is  of deep t i ssues 

a t  the area of damage . The bl is ter  varies i n  s ize fro m  I c m .  (especi a l l y  

u nder t h e  base of t he t oes)  t o  5 c m .  ( par t icu larl y  i n  rel a t i o n  t o  t h e  

heel )- Figs . 2, 3 ,  4, 5 .  I t  i s  often  poss ib le  t o  see, w i t h  a powerfu l  

l i g h t ,  t h e  deep t rack fro m  t he necro t ic area t o  t h e  prese n t i n g  b l i s ter  

( Fig .  5b) .  In  the early s t age , t he swel l i ng i s  h a rd and may be dark 

from t h e  presence of bl ood ; b u t  i t  progress ive ly soft e n s  as l i q ue­
fac t i o n  occurs .  

A necrosis b l i s ter  i nd icates t ha t  deep da mage a l ready ex is t s ,  a n d  

t hat u lcerat i o n  i s  i m m i ne n t .  The w o r s t  t reat m e n t  i s  t o  preci p i ta te  

u lcerat i o n  by ope n i n g  or  prick i n g  t h e  b l i s ter  and i n t rod uci ng  i n fec­

t i o n .  The co n t a i ned fl u id i s  s ter i le ,  and t he cond i t i o n  w i l l  s u bside a n d  

t he fl u id b e  absorbed i f  t he foot  i s  rested i n  bed i n  a rai sed posi t i o n ,  

a n d  covered w i t h  a s i m ple  protec t ive d ress i ng.  A usual  t i me for 

absorpt i o n  is 7- 1 0  days .  N o  a n t i bi o t i c  is necessary, b u t  can be used 

as a prophylact ic .  

S u m m a r i s i n g  t h e  sy mptoms and s igns  of t h e  pre- u lcerat i ve s t age,  

i t  can be sa id  t ha t  t he co m p l a i n t  by t h e  pat i e n t ,  or  t h e  d i scovery by 

t h e  foot  i n spector,  of a foot w h ich  has an a rea of loca l i sed swell i ng 

a n d  tenderness over t h e  k n own u l cer-beari n g  areas of t h e  sole  is i n  

danger  o f  u lcera t i o n .  T h i s  d a n ger  i s  i m m i ne n t ,  i f  t here i s  a lso a 

l ocal i sed and cracked cal los i ty ,  or a necrosis  b l i s t e r ; b u t  u lcerat i o n  

c a n  be avoided even a t  t h i s  s t age b y  s u i t a ble t reat men t .  

(i i)  The Plantar Ulcer 

The p l a n t a r  u lcer of t he n e u ropat h i c  foot  of leprosy is o n l y  t oo 

fa m i l i a r  t o  a l l  workers .  I t  occ u rs e i t her as a deep a n d  often  c h ro n i c  

ho le  correspo nd i n g  to d a mage t o  t i ss u es cl ose t o  bone ; or  as a s u pe r­

ficia l  and often acute u lcer, correspon d i n g  t o  d a mage at t he s u per­

ficia l  a rea of fric t ion-damage. 

A l t h ough co m m o n l y  s i ngle ,  p l a n t a r  u lcerat i o n  may be m ul t ip le  
a n d  as m a n y  as fou r  u lcers may be presen t  o n  one sole ,  excl udi n g  

associated toe- t i p  damage . T h e  d i s t r i b u t i o n  and freq uency of t hese 

u lcers has been descri bed i n  a prev ious  chapter .  

a.  The deep type 0/ plantar ulcer ( Fig. 6) 
This i s  the common chron ic  u lcer o n  t he sole  of the foo t  in leprosy, 

t h ough it  may be mas ked by associated longsta n d i n g  secondary 

i n fect i o n .  When t h i s  i n fect i o n  i s  m i n i ma l ,  i t  is seen t o  be a col l a r-s tud 

type of hole  lead i n g  fro m  the  s k i n  s urface t h rough a fu n ne l  w h ich 
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opens in to the necrot ic area adjacent to the underlying bone. 
Frequently, the pat ient walks  on such a foot without  any dressing 
or other protect ion .  The danger of secondary i nfection of bone and 
jo in t  i s  great, but sk i n  loss i s  m in imal . 

Neglected necrosis blisters frequent ly in it iate a deep ulcer. I n  
th i s  case, the ulcer may persist a t  the s i te o f  the blister ; but often i t  
extends t o  i ncl ude the damaged s k i n  directly overlying the affected 
bony prominence, and the cond i t ion then appears as a long ulcer 
extending from the hard skin of the sole round to the soft skin on 
the adjacent non-weight-bear ing sk in .  

I n  leprosy, as  i n  d iabetes, there i s  a frequent associat ion of  th i s  
type of  plantar u lcer w i th  the neuropathic jo in t  of  Charcot .  Such a 

joint may be at a distance from the act ual ulcer, and is com monly 
at  a tarso-metatarsal or even at the ank le-joint .  
b.  The superficial type of plantar ulcer (Fig. 7) 

This type of ulcera t ion i nvolves a large area of skin and may or 
may not i ncl ude deeper t i ssues. I t  i s  fortunate that i t  i s  not as common 
as the deep type,  for serious secondary infect ion i s  i nevitable and the 
damage to the foot may be considerable .  A si milar ulcer is  also seen 
under the head of the proxi mal phalanx of the big-toe ( Fig. 8 )  and 
at the tips of the toes ( Fig. 9) and i s  not uncommon at the heel . 

I n  th is  type of ulcer, sk in  loss is an important factor and some 
type of sk in  replacement i s  necessary to effect an adequate cure of 
the condit ion without deformity.  

The course of plantar ulceration varies in i t s  outcome. I t  may 
l ead either to spontaneous and permanent cure, to spontaneous cure 
with later relapse, to  chron icity without complications, or to 
chronicity wi th  comp l ications .  

I t  is not u ncommon to find chronic u lcers on which a patient 
has walked for years wi thout  special t reatment .  The reasons for the 
variat ion in the cou rse of the condi t ion are not fully understood, but 
undoubtedly i nclude the extent of secondary i n fection and the 
degree of deep anaesthesia, as wel l as the time during which the 
anaesthesia persists or  recovers. The degree and duration of i ntrinsic 
palsy of the foot  is also a factor. Superficial anaesthesia  is always 
present but may be limited to an area in which the ulcer occurs ; 
however chronic ulcers may persists after partial restoration of plantar 
sensibility. Chronicity i s  also related to the use of the foot, for rest and 
i mmobilisation  wil l  permit  heal ing to occur  i f  maintained long enough. 
Summary 

In describi ng  the natural h i story of plantar ulcerat ion in leprosy, 
s tress has been placed on the pre-ulcerative stage, because t reatment 
at this time is relat i vely easy and effective. 

The established ulcer i s  a problem mainly because of the tendency 
to relapse and because of the frequency of complications and their 
gravity. These complicat ions are described in the f0110wing section .  
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T H E  T R I PLE T R EA T M E N T  O F  
T U B E RC U LO I D L E P ROSY 

A .  R.  DAVISON , M . R.C .S . ,  ENG. , L .R .C . P . ,  LON DON 

West/ort [nstitution, Pretoria 

A tuberculoid case is considered to be active as long as elevation 
persists i n  the maculae or if  erythema remains  i n  the les ions or i f  the 
les ions cont inue to spread . When none of these three cond it ions is  
present and on ly a flat hypopigmented blemish remains we consider 
the case to be cl i n ically cured provided the skin and nasal smears 
are negat ive .  

Tn 1 948 I reported I on the effect of ant i mony as an adj uvant 
t reatment to chaulmoogra i nject ions .  This exped ited the arrest of the 
d i sease i n  certa i n  types of the disease and i n  some i nstances the 
results were d ramatic but the average period before arrest was 
achieved i n  t uberculoid cases was two years . In 1 954 I reported 2 o n  
t h e  effect o f  Atebrin on various manefestat ions o f  leprosy. This 
fol lowed on the work of Page 3 ,  Woodburne et al4 and Rogers and 
Fin n S  who were report ing on the effects of ant imalarial t reatment on 
Lupus Erythematosis .  We found Atebrin to be of use i n  lepromatous 
cases i n  that it exped ited the resol ut ion of nodules and lepromatous 
plaq ues and macules but as i t  had no effect on the baci l lary i ndex 
we do not use i t  now on our lepromatous cases. In our borderl ine 
cases we find i t  causes resolut ion of lesions and as the sulphones 
cause the toal el im inat ion of bacil l i  i n  an  average of two years we 
consider Atebrin to be of value to them. I n  tuberculoid cases i ts  
effects are most dramatic. Such cases are usually negative and 
Atebri n greatly exped ites the resolut ion of the les ions .  

The su i  phones per se cause arrest of the tuberculoid process bu t 
from our experience and from what I can gather from the l i terature 
i t  takes about two years to bri ng about a cl in ical cure.  

As  we were obta in ing results wi th each of the three d rugs used 
separately we decided in  1 957 to use all three drugs together. 

Posology. D DS is our  routine sui  phone given in dai ly doses 
not exceeding 200 mgm. per day. We consider it essential that t he 
i nd uct ion must be slow so start wi th  300 mgm. per week for the 
first month. In the second month i t  i s  i ncreased to 100 mgm. per 
day and the max imum dose i s  started in the th i rd month. 

Trivalent ant imony in the proprietary forms of Fouad in ,  
A nthiomal i n  or St ibophen i s  given in t ramuscularly in  a course which 
totals 50 cc. We usually start with 2 .5  cc. on the first day, then 
3.5 cc. on  the second day and then 5 cc. dai ly except Sunday. Some 
pat ients are i ntolerant  of this dosage and suffer from nausea and 
vomiting. We then red uce the dosage to 3 cc. daily or if this i s  not 
acceptable we give 3 cc. on alternate days. After 50 cc. has been 
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given we stop t he ant i mony for 30 days and then resume at the  low 
dosage . 

As an ant imalarial  we have had most experience with Atebri n 
which we give once a day i n  a 200 mgm. dose for 6 days per �eek for 
th ree weeks .  This is fol lowed by a weeks res t .  The signs of toxicity 
to be looked for are headache, abdomi nal  pain or Atebrin psychosis .  
Al l  t hese complicat ions we have found to be extremely rare .  

Atebri n at first causes hyperpigmentat ion i n  some cases . Th i s  is  
particularly common in spongy succulent tubercu loid macu lae .  
This hyperpigmented sk i may be restored to natura l  colour  by 
pain t ing with a I in I watery sol ut ion of tr ichloracet ic acid . After 
paint ing the  lesion we neutral ise t he acid with a sol u t ion of bicar­
bonate of soda. 

We st udied the type of lesions encountered i n  20 females 
and 20 males ad mi t ted between the period M ay, 1 957 to  October, 
1 957 .  The resu l ts  show t hat  2 females and one male s t i l l  show signs 
of act ivi ty after 1 3, 1 0  and I I  months respect ively. The other 37  
pat ients have become cl i n ically cu red i n  an average of 5 months .  

Relapses are extremely infreq uent but  as a precaut ionary measure 
we con t i nue a maintenance dose ( 1 00  mgm. dai ly) of s ulphone for a 
m in imum period of two years after a cl i n ical cure has been obta ined .  

Summary 

I. Cl in ical act ivity of t uberculoid maculae is confirmed by the 
presence of erythema, elevat ion ,  or the spread of les ions .  

2.  h i s  recommended that t uberculoid leprosy should be t reated 
by the si mu l taneous admin i strat ion of su lphones, t rivalent  ant imony 
and Atebri n .  The ad min istrat ion of the su lphone should be continu­
ous but tr ivalent an t imony is given in  courses of 50 ccs .  separated by a 
month's rest period . Atebri n is given for three weeks in each month 
i n  dai ly 200 mgm. doses .

3 .  Forty cases are detai led of whom three have n ot yet responded 
to t reat ment .  The other 37 req u i red t reatment for an  average of only 
five months .  

4. I t  i s  recommended that  sulphones be continued for a minimum 
period of two years after clin ical cure is obtained . 
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/ 
M A N AG E M ENT OF ACUTE PSYCHOSIS 

J 
I N  L E P R O M ATOU S LEP ROSY 

by R .  H.  THANGA RAJ,  M . B . B .S .  

and M RS. SAROJ I N I  THANGA RAJ,  M . B . B .S .  

Purulia Leprosy Home and Hospital, 
Purulia, West Bengal 

Acute psychosis i n  lepromatous leprosy is not  very common now 
but s t i l l  we get a few cases now and then. If not properly treated t hey 
go i nto  the chronic stffge which is rather a d ifficult  problem for doctors 
work ing  i n  leprosy homes . 

The symptoms and s igns vary accord ing to the severi ty of the  
case. This  article i s  based on five cases treated duri ng the cou rse of 
two years . Four of the five pat ients were receiving the su i  phones at 
the onset of the symptoms and i n  one t reatment was d iscont in ued 
because of repeated react ions .  T n  most of the cases some t ragic 
i ncident in the domest i c  s ide precipi tated the attack .  1 n  th ree out of 
the five cases we were able to t race the cause to  the family. In one 
i nfect ion may have played a part as the  patient had a very bad ulcer .  
One or two days before t he onset of the  acute stage the pat ient  
becomes non-cooperat ive, tends to be unruly and abusive.  There 
may be a s l ight r ise i n  pulse rate and temperature. Carefu l  and 
patient management at this stage i s  req uired . Scold ing the patient 
and trying to discharge him from the ward wil l  only aggravate the 
condit ion. The next stage is t he acute stage when the pat ient looks 
very anxious and confused . There i s  flight of ideas and th ink ing is  
retarded .  S leep is  disturbed and the patient  becomes violent and 
angry if  not properly managed . He abuses each and everyone and 
feels he is  being persecuted by a l l .  He refuses to  take food and water . 
I n  four  of the five cases there was h i gh temperature and erythema 
nodosum or  subcutaneous nodules. 

There are four  essent ial t h ings one has to consider in the manage­
ment of these cases. They are ( I )  Isolat ion ; (2) Sedat ion ; (3) Main­
tainance of flu id and vi tamin levels i n  the body, and (4)  Occupat ional  
therapy when once the acute stage is passed . I n  this  art icle only the 
first Jhree are dealt wit h .  

Isolat ion i n  our  opin ion i s  absolutely necessary for two  reasons.  
The . patient gets excited on seeing people around h im and the  other 
reason is  that the fel low-patients acting as nurses who help in the 
wards make fun of the patient without real iz ing the condit ion of the 
patient .  H e  should be assigned nurses who have understand ing  of 
the mental condit ion of the patient. 

Seda on was best achieved i n  an the cases by the parenteral 
administration of Chlorpromazine (Largacti l ) .  We have also t ried 
paraldehyde in  combination wi th barbiturates in previous cases but  
Largacti l  has  proved to  be far superior. Of course th is  report is based 

t i



M A NAGEM ENT OF ACUTE PSYCHOSIS  I N  LEPROMATOUS LE PROSY J 87  

only on five cases .  The paren teral dosage ad min istered was  75 mg .  
of Largacti l  four hourly on the first day and then 50 mg.  four  hourly 
from the second day onwards .  The intervals of ad min istration were 
lengthened as the symptoms subsided . The symptoms subsided in  al l 
the cases from th ree to six days. 

Fluid level at al l  costs should be maintai ned . I n  th ree cases we 
ad min istered 2-3 pints of in t ravenous sal ine in each case as they 
persi stently refused to take anything.  Five to six pints of flu id by 
mouth should be sufficient .  The vitamin  level was maintained by 
givi ng 200 mg. of vitamin C and 2 cc. of vi tamin B complex daily 
in tram uscularly. A l l  the patients recovered from the acute attack .  

I n  one case high doses of pen ici l l in  was administered along with 
Largact i l  and vitamins as we suspected infect ion may have played a 
part. 

Summary 

I .  This article is based on five cases. 
2 .  Some of the symptoms and signs are described above. 
3 .  The four  essential t h ings in the mangement of acute psychosis 

are : 
(0) r solat ion .  
(b) Sedation .  
(c) M aintai nance of fl u id and vitamin levels. 
(d) Occupational  therapy. 

4.  Sedation i s  best achieved by parenteral administration of 
Largact i l .  
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R E PO RT O N  A V l S I T  TO AL WA L I D 
LEP ROSA R I U M , DA M ASC U S, SY R I A  

by ALBERT E. H .  VAN GORK U M , Esq . ,  M . I . L .
.
A . ,  M .a. of eh . ,  M . M . H . D .  

1 .  General 

In Syria, when a leprosy case is d i scovered , the Government 
requires that  the patient  be t ransferred to the leprosari um .  Th is is 
done under the responsibi l i ty  of the pol ice and is a very difficul t  task ,  
because tbe patient i s  rel uctan t .  H e  is genera l ly  repudiated by his  
fami ly, and moreover, i f  married, h is  own relat ives do not wish to  be 
associated with h im .  For th i s  reason the difficul ty of cari ng for a 

l eprosy patient is great . 
The Al Walid H ospi ta l ,  Leprosari um Kouseir,  is located on the 

road from Damascus to  Aleppo, about  1 8  km. north of Damascus . 
There is a big mental hospital  facing the leprosarium.  The lepro­
sarium is  secluded by a wood and a high wall and is surrounded by 
land, most ly  of agricu l t u ra l  na ture .  I visi ted there on 1 8 th  N ovember, 
1958. 

Patients come to this leprosari um from Syria : Djebel-el-druze 
(Kafar laha) ; Hauran (Sanamain ,  Mahajjeh ,  Souda and H o usoun) ; 
Lattakia ( Brumaneht-Mashaekh ,  Aramo and Tel- K alakh) ; A leppo 
(AI- Bab) ; Lebanon : Baalbek ( H urmel ) ;  Sidon ; Tyre ; and Palest ine ,  
4 refugees. 

2. Finances 
The Government pays a l l  expenses of the pat ients ,  but ind ividual  

patients receive no cash subsidy. 
The Wakf, whkh is  an insti t u t ion hand l ing the al locat ion or the 

dedication of lands or o ther  property to some beneficial or pious 
enterprise, contributes about 1 25 Syrian pounds, eq uivalent to 
about U .S .  $32.60 

The
' 
financial status of the leprosari um at the moment is rather 

unsound, because of inadeq uate cash resources and uncertainty of 
future i ncome. There are very few voluntary contr ibut ions either in 
cash or in  k ind .  

3. Staff and Personnel 

The exist ing staff comprises the Medical Director in charge of 
the leprosari um,  Dr.  Izzat Roumani ,  who is a physician but  not a 
specialist in leprosy. Al though his specia l i ty i s  psychiatry, he 
approaches his duties seriously .  There is also a male nurse, Mr. 
Adel Rabia,  and a female n u rse, Wisal Daghoustan i ,  i n  charge of the 
nurs ing staff. They have received no special train ing in  l eprosy work 
but have held their posts for the past 1 1  years in th is  leprosari um and 
also take their responsibilit ies very serious ly .  
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The aux i l iary s taff is made up of 1 6  men and women ; one of these 
is  the  porter a t  the gate and he does not have any close contact wi th 
the pa t ients .  

Train i ng  of med ical s taff could be done ; i t  only needs arrange­
ment and the provis ion of modern eq u ipment  and financial resources. 
Train ing of aux i l iaries could also be done i f  q ual ified social workers 
and those sk i l led i n  rehabi l i ta t ion and physiotherapy were avai lable.  

4. Capacity of the Leprosarium 

At presen t  there are 1 20 pat ients,  bu t  there is  adeq uate space 
for 20-30 more pat ients .  The poss ibi l i ty for expansion exists but  
th i s  would i nvolve red ucing the recreat ion ground for the  pat ients .  

5. Patients 

The patients enter the leprosarium in d ifferent stages and a l l  
suffer from mixed types of  leprosy. U p  to date there are in  the 
leprosariu m  1 20 pat ients d ivided in to : 

Sex 
Females 
Males 

Total : 

Age 
1 2-90 
1 5- 1 00 

Single 
28 
52 
80 

Married 
20 
20 
40 

Total 
48 
72 

1 20 

Only 2 cou ples have chi ldren ,  one with 2 gir ls  and 2 boys, and the 
other with 3 gir ls and 1 boy. Five of these chi ldren are in the lepro­
sari um with their parents but are not yet infected . One was adopted 
by a fami ly and 2 were entrusted to a special inst i tut ion outside. 

6. Treatment 

I n  surgical t reatment minor amputat ions are done for u lcers and 
deformi ties of the l i mbs, and in med ical t reatment there are several 
drugs used in this leprosari um : Diasone is sometimes combi ned with 
several other drugs such as N icoti bi ne, Dusolone, Su lphetrone, 
Cimedone (Specia), and Ciba 1 906, wh ich is  st i l l  under test but the 
results of wh ich have been successfu l  u p  to now. 

7. Discharge from the Leprosarium 
Only 1 pat ient  was d ischarged from the leprosariu m  i n  the past 

20 years. The el ig ib i l i ty for d i scharge from the leprosariu m  is  based 
only upon bacterial negativity .  

8. Living Accommodation for the Patients 

There are 4 pavi l i ons  for the patients, I for male patients, I for 
female patients,  1 for i nval id male pat ients ,  and I for the operat ing 
room and for a l l  the  members of the  staff and employees . Each 
pavi l jon accommodates 27 pat ients and there is  a general d in i ng  
room. M arried couples l ive i n  wooden cottages bu i l t  by  themselves. 
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9. Hygienic Condition of the Leprosarium and its Surroundings 
General ly speak ing the hygienic condit ions are good . Al l  the 

wards and cottages are clean and wel l-kept. In the grounds are a shop 
and a store run by the patients themselves and poultry are also kept, 
the eggs and the birds being sold outside to provide extra money. 

The operating room I did not see but was assured that i t  was in 
good condit ion .  It i s  used once every 3 months when a surgeon from 
a neighbouring hospital comes to perform minor operat ions, such 
as correct ing  l imbs, etc. 

1 0. Dietary Regulations and Distribution of Food and Foodstuffs 

Every day at a regular t ime, the patients get their food from a 
central k i tchen . This food i s  the same as for the people outside, but  
of much better q ual ity.  Patients are a l lowed to have meals other  than 
the regular meals .  They have to prepare these themselves and can 
have them whenever they l ike .  

1 1 .  Social Factors 
Social ameni t ies are, generally speaking, very poor and inadequate. 

When a patient enters the leprosarium he is dead for his own family 
and nobody pays any more attent ion to him. Consequently most of 
them prefer to stay in  the leprosarium and this i s  an economic strain 
on the institution .  This i s  one of the numerous reasons why people 
from outside are afraid to consult  a physician, because if  they happen 
to  be diagnosed as suffering from leprosy, they know what k ind of 
social consequences ensue. 

No social worker vis its the leprosarium.  Consequently the 
patients are deprived of al l  outside contact . The leprosarium some­
times receives gifts .  For males i t  is mostly second-hand clothing or 
obsolete mi l i tary un iforms. 

The social relat ionsh ip  between the patients is  tolerable, except 
dur ing the first  three to four  months d uring which they are more or 
less difficul t .  This is understandable. They have lost thei r freedom, 
their relatives, virtual ly everyth ing. Sometimes there are some 
discords between the patients,  often due to differences of pol i tical 
character .  The patients are not exclusively Syria nationals. It i s  due 
to the efforts of the Medical Director and the nurse that these q uarrels 
are mit igated and el iminated . Not only by their authority, but also 
by their human understanding and approach to the circumstances 
of the patients, they assist in the resol ut ion of these problems.  

Another very i mportant factor i s  the marriage of the patients and 
the result ing offspring. Patients are not al lowed to marry outside 
the leprosarium.  Once married they can devise their own manner of 
l iving, so that it resembles outside l ife a l i tt le. But perhaps one of the 
most important problems i s  the question of the chi ldren born of these 
marriages. There i s  no  law to say that these ch i ldren shall be taken 
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away from their parents .  H owever, from the medical standpoint, i t  
would be advisable and necessary that the children be segregated 
from the r isk of infect ion .  There is no external creche or preven­
torium.  These ch i ldren have to stay in the leprosarium as long as 
their parents are inhabitants, which may be for ever. What is the 
future then for these children ? It looks the same as that for the 
parents. In this leprosari um there have been three exceptions, two 
children were sent to a spec ia l  i nstit ute and one chi ld was adopted by 
the nurse of the leprosari um . 

12. Vocational Training 

There is no poss ib i l i ty of th is ,  because of the lack of t rained 
staff and the apathy of the people outside the leprosarium. 

1 3. Religious Instruction, Educational Care, Welfare Arrangements 

Clergymen come once a year to pay a vis i t  to the patients and to 
offer them some candy. The patients are without any educat ional 
care, and there are no teachers or social workers who could do some­
thing for them, so that at least they may learn something to make 
thei r l ives a l i t tle bit more tolerable than i s  the case at present. The 
patients have no facil i t ies for sport, mostly because of their i nvalid 
status. On the other hand, no one has given them the opportuni ty 
to do i t  or to try i t .  There is  no l ibrary, so they cannot even read 
books. 

14. Hospitalisation and Leave for the Patients 

Patients entering the leprosarium in an advanced stage are kept 
permanently in  the leprosarium.  For the other patients there i s  a 
possib i l i ty of going on short leave and perhaps even later of being 
d ischarged from the leprosarium.  

I f  a patient goes on temporary leave, the name of the patient i s  
given to the  district medical officer at the  patient's destination. I f  a 
patient leaves the leprosari um without permission, the police are 
called to bring the patient back, if necessary by force. So far as i s  
k nown, i n  Syria al l  leprosy patients are under state control. 

15. Problems Mentioned by the Medical Director during my Visit to 

the Leprosarium 

(a) the lack of persons well trained in leprosy in the medical 
staff as well as in  the n ursing staff: 

(b) the absence of a scientific library : 
(c) the lack of interest outside the leprosariu m  for the needs, 

sometimes the u rgent needs, of the leprosarium.  People outside the 
leprosari um should be informed about leprosy, so that if there is a 
case of it they know that it i s  curable and that they are not socia l  
outcasts. 
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(d) The leprosari um needs an endowment o f  money and more 
donat ions ,  so that they can do a lot of most useful  th ings, for 
example, the bu i ld ing of a recreation room and some specia l rooms 
for hand i crafts and rehabi l i tat ion. 

1 6  Recommendations 

M uch din be done for th i s  leprosari um, where the medical 
d i rector and the n urse are doing thei r utmost to carry out their 
d uties wi th  devot ion ,  sometimes under c i rcumstances which are not 
so very pleasant .  The- patients are very grateful  for what i s  given to 
them and for a l l  that is done for them. 

I t  is of primary importance that there should be a pos sibi l i ty  
for train ing the  medical s taff and the nu rsi ng staff. They shou ld be 
adeq uately rem unerated and be gi ven the chance to vis i t  we l l  run 
leprosaria, so that they can exchange the i r  views about work .  

There shou ld be social workers who could take care of the 
patients i nside the leprosari um and their subsequent rehabilitation . 

A scientific l ibrary for the medical staff and a recreational and 
vocat ional  l ibrary for the patients is  an urgent necessity. 

Facil i t ies for hand icrafts would be desirable to keep the pat ients 
occupied and to provide means for physical training. 

Pat ients should be taught ski l ls ,  commensurate with their mental 
and their i nvalid status,  so that when they are d ue for discharge 
they have a trade and there would not be so many difficul t ies later. 
Even in the leprosari um they could use these sk i l l s  to produce goods 
for sale outside. 

Once or twice a month, there m ight be a good cinema show for 
entertainment of the i nhabitants of the leprosari um. 

There should be c lose contact with the 'several relig ions i nvolved 
and possibi l ities of spir i tual m in i stration should be explored and 
encouraged by both civi l  and rel ig ious au.thorit ies. 
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LETT E R S  TO T H E E D ITO R  

I .  Dr. H .  C .  De Souza-Araujo o f  R io  de Janei ro has kindly 
pointed out two pri n t i ng  errors in the Edi torial of Leprosy Review 
of January, 1 959. The F i rst I nternational Conference of Leprosy was 
held in Berl in  in 1 897 ( not in 1 877) and ���na. ference of 
Bergen ,  Norway, was held in 1 909 (not in . 

2. Dr. H .  W. Wade, President of the I nternat ional Leprosy 
Associa t ion ,  writes with approval of the Leprosy Review of Jan uary, 
1 959, wh ich gave the gist of the proceed ings of the V [ I  I n ternat ional  
Leprosy Congress, and wishes to clarify certain aspects of the record 
of h i s  own paper on the nomencla ture and classificat ion of skin-test 
antigens (p. 45 of Jan uary issue). H is thesis was that only such 
antigens as are of the nature of the H ayashi- M i tsuda preparation 
should be cal led lepromin ,  and th is  name cannot be applied to all 
that have been made. He suggested t hat the analogous preparat ion 
made from the l es ions of murine leprosy could quite suitably be 
cal led "Stefansky lepromin" .  With regard to the terms " integral 
lepromin" and "bacil lary lepromin" ,  Dr. Wade suggested that 
"purified baci l l us suspens ion" or PBS should be used in  place of 
"baci l lary lepromin" ,  in order to  avoid confus ion .  In those specia l  
preparat ions contai n i ng no  bac i l lary bodies but  only soluble 
e lements ,  for which the name " Ieprolin" was s uggested, i t  i s  impor­
tant  to note that they evoke only the early or Fernandez reaction, 
whereas lepromins proper, or even the purified bacillus suspensions, 
evoke both the early and late reactions in whol ly reactive individuals. 

3 .  Dr.  A .  S. Garrett ,  Area Superintendent, Onitsha Area, Oji 
R iver, N igeria, writes referring to the article by J .  Dreisbach and 
R. G .  Cochrane in Leprosy Review of July, 1 958,  on the subject of 
St reptohydrazid in lepromatous leprosy as foll ows : 

" By add i t ions and subtract ions I find that at the end of 2 t  years 
62 % of pat ients were not improved wi th  St reptohydrazid alone. 
When Su lphetrone was added , 48 .2  % of cases were not improved. 
With Dapsone ( DDS) alone th i s  figure would be in the region of 2 %, 
and w i th  DPT to cover the gaps, much less than 1 %.  Streptohydrazid 
is  very expensive. I presume that th is  article is to show that it is of 
no value in  the t reatment of leprosy. Perhaps i t  would be better t o  
state i t  clearly ."  

(As Dr.  Cochrane was available i n  London he was  asked to  
comment  on the  letter of Dr .  Garre t t . )  

Dr .  R .  G .  Cochrane comments as  follows : 
"The only fai r  concl us ion from our study of streptohydrazid was 

not that it was en t i re ly useless in ant i- leprosy chemotherapy but, in 
combi nat ion with su lphone t herapy in  the shape of a 50 % sol ut ion 
of su lphetrone by i nject ion ,  was of defin ite value in clearing nasal 
and mucosal lesions and of val ue in cases which had shown intolerance 

Conthe
1 900).
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to DOS. Such information should not be despised, even though since 
the artic1e was written there has been news of drugs which promise 
to be superior to DDS. The superiority of DDS to streptohydrazid 
alone or to the combination of streptohydrazid with DOS was clear 
enough from the article and hardly needs to be underlined." 

4. Dr. W. H. Jopling of the Jordan Hospital, Earlswood, Surrey, 
has written on Reactional Leprosy or Leprosy in Reactiol1. 

"I have been prompted to write this letter on reactional leprosy 
in the hope that it will stimulate clinicians and pathologists to get 
together and clarify this subject about which there exists much 
confusion of thought and of terminology. As a clinician T would 
point out that it is impossible to have a rational approach to therapy, 
or to expect c1inicians in ditferent parts of the world to agree on 
therapy, until the ditferent types of reactions are better understood 
and more c1early defined; and as a teacher I have found it necessary 
to make my own approach to the subject in order to present it in a 
manner which can be understood by those who have had little or no 
first-hand experience of leprosy. 

I would like to put forward the following outline of reactional 
states in leprosy as a possible basis for discussion on the subject: 

"Tubercu/oid Reaction." This is a reaction in tuberculoid leprosy 
in which one or more skin lesions (not ali) become rapidly swollen 
and erythematous, giving an impression of erysipelas. Desquamation 
foJlows, and sometimes uJceration takes place in the reacting lesions 
or lesions. An aggravation of existing nerve damage may occur, with 
or without nerve pain and tenderness, leading to functional distur­
bance. Caseation may sometimes occur in atfected nerves, and in the 
case of cutaneous nerves there may be discharge of caseous material 
through the skin. The patient remains afebrile and free from con­
stitutional symptoms. In my experience "tuberculoid reaction" has 
been defensive in character and has resulted in healing of the atfected 
skin lesions, with scarring if uJceration has taken place, but some 
leprologists consider that it may not always be associated with a 
good prognosis as bacilli may appear in the reacting lesions and 
there may be an evolution to a borderline type of leprosy. The only 
comment I would ljke to make on this concept is to say that everything 
depends on establishing that the lesions were truly tuberculoid in the 
first place and were not those of near-tuberculoid leprosy, i.e., 
borderline leprosy c10se to tuberculoid. 

"Borderline Reaction." This is a reaction in borderline (dimor­
phous) leprosy, a type of leprosy which is universally recognized as 
being immunologically unstable. All the skin lesions beco me rapidly 
swollen and erysipeloid, followed by desquamation. In some cases 
the reaction is defensive in character, the lesibns becoming infiltrated 
with epithelioid and giant ceJls, acid-fast bacilli (if present previously) 
disappearing, and the prognosis being good. Some of the lesions may 
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break down wi th  s ubseq uent  scarr ing.  Nerve pa i n  and tenderness 
may or may not occu r ;  i f  i t  does occur, fu nct ional  d i st urbance may 
fol low. This type of react ion corresponds to Cochrane's ' react ional 
tuberculo id' i .  In o ther cases the react ion is i nvasive, rather than 
defensive i n  character, with an i ncrease of acid-fast baci l l i  i n  the 
lesions and const i t u t ional  disturbance such as fever, malaise and 
oedema. I have not seen ulcerat ion in this type of react ion ,  but  I 

have no doubt i t  may occur.  Nerve pai n  and tenderness are i nvariably 
present ,  fol lowed by fu nctional d i s turbance, and t here is tenderness of 
the pal ms and soles. 

"Lepromatous Reaction. " There are two d i s t i nct types of react ion 
i n  lepromatous leprosy. In  one type, wh ich I would cal l  " Lepro­
matous React ion Type 1" the react ion occurs early in the course of 
treatment,  when the baci l l i  are solid rods, and changes take place i n  
some or a l l  of t he  actual leprosy sk in  les ions characterized by  swel l ing 
and erythema. Nodules break down and u lcerate. The other  type of 
reaction ,  which I would call " Lepromatous Reaction Type 2" i s  
quite dist i nct as i t  occurs later i n  the course of  t reatment when the 
bacil l i  are fragmented and granu lar, and i t  does not affect the actual  
leprosy skin les ions which show no changes clin ically or h istologically .  
This type of react ion was given the name erythema nodosum leprosum 
by M urata in 1 9 1 2 2, a name wh ich is d is l i ked by some 3 on h istological 
grounds, and i s  opposed by others because erythema nodosum is 
only one aspect of the reaction .  It is  an  allergic react ion which is 
probably due to t he fact that the patient has become sensit ized to 
breakdown products of his baci l l i .  When erythema nodosu m  does 
occur as part of the reaction ,  it i s  characterized by crops of brightly 
erythematous nodules and raised patches varying  in  size from a few 
mi l l imetres to 4-5 cent imetres i n  d iameter ; these may be few or 
mult iple, occur  on any part  of t he body apart from the scalp, pal ms 
and soles, and often appear on areas of  sk in  free from leprosy 
lesions .  They appear suddenly, usualJy in the evenings, the smaller 
ones disappearing by the fol lowing morning  and t he larger ones 
taking days or weeks to  d isappear leaving a blue stain i n  the skin .  
The  patient often complains of  burning d iscomfort i n  t he  erythema­
tous nodules and patches, and pressure on them with the finger may 
be painfu l .  Thei r bright red colour d isappears i m mediately sl ight 
pressure i s  exerted on them, but i t  retu rns as soon as the pressure is 
released . When numerous they are accompan ied by const i t ut ional  
symptoms which i ncl ude in termittent fever, severe nerve pains ,  
arthralg ia,  bone and periosteal pains ,  acute ir idocycl i t i s ,  orchi t i s ,  
rhin i t i s ,  epistaxis ,  lymphadeni t is ,  insomnia and menta l  depression . 
The fever has i t s  fast igi u m  i n  the  even i ngs and may be accompanied 
by rigors and drench ing  persp irat ion .  In some cases the erythematous 
nodes develop central necrosis and ulcerat ion ,  leaving  atrophic scars. 
As ment ioned earl ier. erythema nodosum i s  not always present .  
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Nerve pain and tenderness may occur a lone,  j ust as any of the other 
al lergic manifestat ions l i sted above may occll r a lone or in combinat ion 
without erythema nodosum.  They are al l  d ifferent  aspects of the same 
type of react ion and they wi l l  a l l  respond to t reatment with corti­
costeroids.  

I would suggest that ' Lucio's phenomenon' (erythema necroti­
cans) is merely a variant of my " Lepromatous React ion Type 2" and 
could be incl uded under this head ing. J understand that i t  can be 
control led by corticosteroids4• 
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5. Dr.  R. Pepys 0/ the Tuberculosis Research Unit, Medical Research 
Council, London, N. W. 3, writes regarding depot lepromin as/ollows: 

" Modificat ions of local retention of the ant igen,  for example 
t ubercul in ,  infl uence delayed type react ions (Pepys, \ 955) .  Depot 
preparations in  l iqu id paraffin/lanol ine vehicles prolong the retention 
of the antigen, thereby enhancing its potency considerably, and also 
showing the development of hypersensit ivity in  negative reactors in  
response to BCG vaccination by the appearance of react ions at the 
previously negative test sites. 

I t  i s  now possible to compare react ions to m ult ip le puncture tests 
with a depot tubercu l in  (PPD) cream ( Pepys and others, 1 959) and 
with depot lepromin cream ( Brown, 1 958) .  With the depot PPD 
cream, very low degrees of sensit ivi ty have been found i n  subjects 
who fai l  to react to Mantoux tests with t OO t ubercul i n  un its .  On the 
other hand, although the lepromin in a depot preparation a l so 
appears to be more potent  than aqueous lepromin in  tuberculoid 
cases of leprosy, i t  did not, l ike the aqueous lepromin ,  give reactions 
in  lepromatous cases.  Prolonged retention of both the depot PPO 
cream (Pepys and others, 1 958) and the  depot lepromin cream (Brown 
and Stone, 1 959) has been shown by the appearance of react ions at 
previously negative tests after BCG vaccination .  The depot lepromin 
test conversion from negative to posi t ive i n  healthy subjects after 
BCG vaccination confirms the antigenic relat ionship of these myco­
bacteria. Common polysaccharide components in  chemical extracts 
of M. leprae and M. tuberculosis have been demonstrated serologic­
a l ly  ( Pepys and others, 1 959 (a) ) .  

The s imi larity of the findings with depot PPO and depot lepromin  
raises p roblems related to both tuberculosis and leprosy. S ince i t  is  
known that persons with relatively weak tubercu l in  sensi t iv i ty, 
detected by 1 00 TV intracutaneously, have some natural anti­
tubercu lous immun ity (M RC 1 959), i t  i s  desirable to determine 
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whether there i s  any s imi lar immun ity associated with the even lower 
degrees of tubercul in  sensit ivity demonstrated in many subjects by 
the depot PPD cream test. These subjects give accelerated react ions 
to BeG vaccination, but  would in  the ordinary way have been con­
sidered su itable for BeG vaccinat ion because of the ir  fai lu re to 
react to Mantoux tests .  These findings are i mportant if  BeG vaccina­
t ion is to be stud ied for the prevention of leprosy, and suggest that 
depot PPD and depot lepromin should be employed together ." 
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A BSTRACTS 

On the Nature of the Kveim Reaction and the Pathogenesis of Sar­
coidosis. R .  KoolJ . Dermatolog ica, Basle. 1 1 7, 5 : 1 958 : pp. 336-354. 

The author describes sarcoidosis, also known as the d isease of 
Besnier-Boeck-Schaumann, and emphasizes that the etiology is  sti l l  
obscure and t hat i ts  relat ion- to tuberculosis is  s t i l l  unsettled . The 
diagnosis is ma<,ie on clin ical  s igns ,  of mult iple i nfiltrations i n  t he 
sk in ,  lymph glands, tonsi ls ,  l ungs, spleen,  l i ver, bone marrow, such 
lesions being of long durat ion ,  and the h i sto-pathological examina­
t ion . The. latter shows wel l-defined nests of epi thel ioid cel l s  with 
absence of necrosis .  This so-called sarcoid structure can however be 
produced by a number of d ifferent agents, such as leprosy, s i l icates, 
beryl l ium and z(rcon ium .  The K veim React ion i s  used as a diagnostic 
test for sarcoidosis :  i t  i s  usefu l ,  but by no means infal l ib le .  The Kve im 
antigen i s  prepared by extracting in  sali�e from sarcoid tissue. After 
an intradermal j.nject ion of 0. 1 to 0.2 mI . ,  a positive reading is 
reGorded if  a papule of about 5 mm. develops and persists for one 

onth or more, and for this positive reading some workers also 
insist on a sarcoid structure as shown by the h istological examination 
of the papule. 

The Kvei m  React ion has a stri k ing similarity to the Mitsuda 
reaction of the lepromin test in leprosy, where also the react ion is 
read at 28 days, but there is the d ifference that the Mitsuda i s  not 
diagnostic but prognostic, and used for the classificat ion of leprosy. 
Kooij and Gerritsen ( 1 956-58) have shown that the late reaction i n  
the  lepromin test can be  produced by  an antigen consisting of  sus­
pensions of non-leprosy skin ,  and of l iver. To a large extent for skin 
t issues this has later been confirmed by Davey ( 1 958) i n  Leprosy 
Review 29, 4, ] 97-203 .  The typical feature of the M i tsuda react ion,  
more than i ts  posi t iv i ty in  the tuberculoi9 type of leprosy, i s  i ts  
negat ivity in the lepromatous type .  When the preparations of normal 
skin t issue or liver t issue were used in more concentrated suspensions 
the results corresponded even more closely to those typical of the 
regular lepromi n antigens.  Also, j ust as in  healthy _ people l epromin 
gives positive late and very late reactions, so do the  s uspensions of  
normal tissue. A few of the reaction papu les of the healthy people 
were examined histologically, and a few of them showed a sarcoid 
structure. The papules of the posit ives in tuberculoid leprosy also 
showed a tuberc·u loid or sarcoid st ructu re, as occurs with the regular 
lepromi n .  Some- tuberpuloid patients responded to the Kvei m 
antigen by late pos i t ive reactions.  The author th inks that the act ive 
principle in  the Kveim antigen,  the lepromin antigen,  and in normal 

. tissue ant igen i s  probably bound - to corpuscular elements. He thinks 
that tu K vei� antigen does not contain a specific substance but  
thends  �a  sarcoid mode of reatt ion pecul iar to. certain people. With 

m
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concentrated ch loroform-ether extracts of normal t i ssue he has 
obtai ned posi t ive K vei m  react ions .  It may be the number, the chem ical 
composi t ion,  and the s ize of t�e particles in the K veim ant igen 
which determines the act iv i ty of the preparat ion .  In any case he 
th inks  the d isease sarcoidosis i s  a syndrome wh ich can be caused by 
many d ifferent agents in certa in i nd ividuals who are able "to respond 
with a sarcoid react ion ,  and in  suppor't of this hypothesis describes 
condi t ions s imi lar to sarcoidosis which were caused by s i l icates, 
beryl l i um ,  z i rcon i um,  spi rochaetes, tubercle baci l l i ,  and l eprosy 
baci l l i ,  and 4 c l i n ical photographs and 2 h istological are given and 
2 i l lustrat ive cases are described . He draws attent ion to variat ion in  
cl in ical symptoms according to the  agent , e . g . ,  l u ng  changes i n  
leprosy are rare, bone lesions i n  beryl l i um i ntoxicat ion are rare, and 
recommends the d iagnosis of sarcoidosis being stated in all cases 
where it i s  found, even if a specific agent is  also found, e.g., sarcoidosis­
- leprosy, sarcoidosis-tuberculosis, sarcoidosis-si licosi s .  Because of the 
major im portance of leprosy and tuberculosis, every case of sarcoidosis 
should be studied carefu l ly from the point of view of the poss ibi l i ty 
of these d iseases, and the other causes of sarcoidosis not forgotte . 
El Sindrome Neural Leprosa (The Neurai Lepr6sy Syndrome) : 

F. BRESANI  S ILVA.  Revista Peruana de Sal ud Publica, Lima,  5, 
2, 3 and 4 :  1 956, 6, I :  1 957 pp. 447 . 

The author made a systematic study of neural symptoms i n  40() 

leprosy patients resident i n  San Pablo leprosari um,  Loreto, Peru .  
He  found that 95 % of patients showed sk i n  and nerve d isorders, 
3 . 5  % showed exclusively neural primary or secondary lesions, and 
1 . 5 % were purely cutaneous in the type of their lesions .  He found 
that the d isease began with neura l  symptoms in 54.7 % of the cases, 
in 36 % with cutaneous, and in 9 .3  % with varied symptoms. Withi n  
t h e  neura l  syndrome, d isorders o f  sensat ion are the commonest 
and earl iest �an i festat ions .  Thermal sensation i s  first affected, next 
pain ,  next t act i le  sensat ion . The author d ifferentiates four stages in 
the evolution of disorders of sensation in leprosy. The first i s  the stage 
of alterat ion of thermal sensation .  The second i s  the stage of "syring­
omyelic d i ssociat ion",  wher.ein  there are a lterations i n  thermal 
and pain sensation  alongside normal tacti le  sensation.  The third 
stage i s that of "peripheral dissociation",  where in normal deep 
sensat ion i s  preserved alongside l oss in thermal,. pain, and tacti le 
sensat ion .  The fourth stage i s  "pseudospinal d issociation" ..yhen the 
three superficial sensat ions are lost and deep sensation is also 
i mpaired . (Th is  loss of deep sensat ion i s  denied by most authors.) 

Lesions of the terminal branches of the nerve fibres are the cause 
of the most i mportant of the d isorders of sensation in leprosy, which 
is loss of superficial sensat ion .  It  starts distalli on the l imbs and 
progresses cent ral ly.  The author insists that loss of superficial 
sensation is  s lowly and gradually succeeded by l oss of deep s�ns.atien 

n  
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i n  a th i rd of a l l  cases, i n  muscles tendons, and bones. Of the cases of 
i m pairment of deep sensat ion ,  most are affected in v ibratory sens i ­
t iv i ty, and on ly a few i n  that to  pressure and weigh t .  

Motor disorders occur i n  about  76 % o patients and are a lmost 
excl us ive to the hands and feet, though the facial  nerve i s  sometimes 
involved . M uscle wast ing i s  common as a later resu l t ,  and tendon 
retractions. 

Reflexes are d imin ished or absent,  either superficial  or deep, d ue to 
impairmen� of superficial or deep sens ib i l i ty .  Accentuated reflexes can 
occur  i n  stages of great act ivity of the d isease or i n  lepromatous 
reaction .  

Peripheral neuritis resu l ts from an i nvasion of the nerves by the 
baci l l i .  This l eads to  changes i n  th ickness, form, and consistency 
which are very typical and a lmost exclusive of leprosy. T n  order of 
frequency, the nerves affected are the u lnar, lateral popl i teal ,  supra­
orbital ,  radial ,  and superficial cervica l .  In lepromatous leprosy the
nerve i ncreases i n  thickness and becomes hard and fibrous and uneven 
of surface. In  tuberculoid leprosy the increase in thickness takes the 
f"rm of a spindle or string of beads, and there may be caseation  and 
calcificat ion .  There is no relat ion between the grade of th ickening 
and the grade of impairment of nerve funct ion .  The nerve undergoes 
a specific i nfi l t ration of the perineuri um,  the endoneurium,  and the 
i ntersti t ial  t issue, fol lowed by fibrosis and constrict ion and destruc­
tion of the nerve fibres . The original i nvasion of the nerve trunks 
may be by way of metastasis through the blood or lymph,  or by way 
of the terminal branches at the poin t  of the peripheral Gutaneous 
vascular plexuses. 

Vasomotor disorders were found in 27 % of the patients under 
st udy, mai n ly on the d istal parts of the l imbs. Cyanosis and oedema 
and elephantiasis are associated . The basic lesion i s  of the nerve 
branches of the autonomic system, which leads to vasomotor paralysis .  

Disorders of sweating i n  the form of segmental anhydros is  
occurred in 92 % of cases. The l i mbs are most often affected, some­
t imes the chest. and in rare cases almost the whole of the body. A 
compensating phenomenon of excessive sweating occurs i n  inter­
mediate zones. There is also a local anhydrosis connected with local 
changes direct ly due to the mechanical act ion of pressure by local 
i nfil tration of les ions in the sk in .  

Trophic lesions i nclude perforat ing ulcers, changes i n  the sk in 
itself, a lopecia,  and changes i n  the bones. Perforating u lcer i s  a very 
frequent lesion ,  occurring almost exclusively in the feet  (47 . 5  % of al l  
cases}, whereas only 0.5 % had palmar perforating u l�r. In  the feet 
i t  i s  usually at  the heads of the metatarsals or in the toes, rarely in 
the heel .  I t  i s  caused and maintained by a combinat ion of factors, 
the nerve factor causing loss of sensation and destruction of autono­
mic and t rophic fibres ,  the mechan ical factor d ue to standing and 
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wal k i ng, and the  traumat ic factor pills  the secondary factor of infec­
t ion .  Trophic di sorders of the sk in  i nc lude glossy sk i n ,  colour 
changes, desq uamat ion,  scleroderma, and ichthyosis .  These are 
symmetrical, commonest i n  the lower l imbs, and more frequent and 
serious i n  the lepromatous type. Alopecia was fou nd i n  64 % of t he 
patients, commonest i n  the eyebrows, also occurring i n  eyel ids;  
forearms, legs,  th ighs, axi l lae, pubes, but  very rare i n  the sca lp .  
There are three factors i n  th i s  alopecia,  pressure of the specific 
gran uloma on  the hair fol l iCle, endocri ne disorder, troph}c damage 
to the sk i n .  Trophic di sorders in bO1es occurred in 43 % of patients ,  
mostly in  hands and feet .  Osteoporosis and absorpt ion of bone occur, 
owing to the neurotroph ic factor, the d i rect act ion of the baci l l i  on 
bone t issue, and secondary pyogenic infect ion .  
Evolution of the Neural Disorders 

I n  almost a l l  cases the disorders of sensat ion appear before the 
motor and trophic.  M uscle wast ing and tendon retractions come a 
l i tt le after the motor d isorders. Thicken ing of the peri pheral nerves 
appears as early as the disorders of sensat ion ,  and the degree of 
th icken ing is not related to the t ime. Anhydrosis is an early disorder� 
The impairment of superficial sensafion is noted first i n  the lowe r 
l imbs, then upper l imbs, next the head,  and fi nal ly the chest and 
abdomen . I m pairment of deep sensat ion fol lows that of superficial 
sensat ion .  A mong vasomotor troubles, cyanosis i s  common at t he 
beginn ing  of the i l l ness but as t ime goes on i t  occurs less . Oedema is 
a lmost more freq uent as the years elapse, and elephantiasis is  the 
last to appear. Trophic bone changes occur very late but appear 
fi rst in the phalanges and metatarsals of the feet .  
Notation of Neural Disorders 

I t is possible to describe 4 grades in a l l  types, which though 
arbit rary do express the cl i n ical findings fai rly closely. 
Tuberculostatiques et Sels de Metaux Lourds:  Complexes Metalliques 

de la D-cyc/oserine (Tuberculostatics and Salts of Rea\' Metals : 
Metal l ic Complexes of D-Cycloseri ne) ; E. NEUZII.- and J .  C.  
BRETON ; Bul le t in Medical de I '  A.O. F.  3,  9 :  Apr.-June, 1 958,  pp. 
1 49- 1 72. 

After explanation of the nature of metal l ic  complexes and chelates, 
the authors review the connection between t uberculostatic activity 
and salts of heavy metals . Most of the chemica l compounds active 
in the t reatment of tuberculosis have an affinity for the salts of heavy 
metals which res ults in the format ion of chelates. The copper chelates 
seem to be part icu larly stable. L ike other tuberculosratics of high 
activity, D-cycloseri ne gives metal l ic chelates, especially with copper, 
as proved by spectrophotometric  and potentiometric methods. The 
existence of these metal lk complexes poses numerous problems 
regarding the mode of act ion of tubercu lostatics and the appearance 
of microbial resistance. This  new l i ne  of research may lead to a more 
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efficient chemotherapy of tubercu losis (and a lso of leprosy). 
A ctivisima y A celerada Reproduccion del Bacilo de Hansen lnoculado 

a Ratas en Severas Condiciones de Prooxidacion (Very Act ive and 
Accelerateq M ul t i pl icat ion of M. Leprae I n oculated into Rats 
Subjected to Severe Condi t ions of Pro-ox idation) M. BERGEL 
La Semana M edica, 1 13, 25 : Dec. 1 958 ,  pp.  1 1 1 9- 1 1 24. 

The author's severe condit ions of pro-oxidation for the experi­
mental rats compri sed his special pro-oxidant diet  for them (casei n  
23 . 8 ,  brewers' yeast 8 . 9 ,  mi neral sal ts 3 .0, maize starch 48.9,  and 
cod l i ver oil 1 5 . 5), pl us the ingest ion of s i l ver n i t rate 0.5 per 1 000 in 
the dri nk ing water, and the inject ion subcutaneously of I m!. of a 
haemolysate (obtai ned by tak ing 3 m ! .  of rat blood from veins wh ich 
was washed with 3 to 4 m! .  of twice d is t i l led watei·, and fi l tered) .  
The experimental  rats were inoculated i n  both testicles wi th 0. 1 m l .  
of  a fresh suspension of  M .  leprae derived from the  tr i turation of 
human lepromatous t i ssue.  The cont rol group of rats were placed 
on standard diet . At 5 months of the inoculat ion of M. leprae i nto 
the pro-oxidant group the testes showed an active and rapid repro­
duction of the germs, even reach ing the point of the format ion of 
globi in the l ungs, spleen , and l i ver. The control animals showed only 
a scanty occurrence of bacil l i  in the testes. The author th inks  that the 
condit ions of pro-oxidation notably favour the growth of M .  leprae 
i n  i noculated rats .  I n  th i s  experi ment the pro-oxidant condit ions 
were made purposely severe and caused the death of the animals and 
produced a series of les ions attributable to the argyria, the hypo­
vitaminosis E ,  and the large amounts of polysaturated fats ingested . 
It would be possible to scale down these features by lessening the 
concentrations in the d iet and arrive at a diet very su i table for the 
t ransmission of M. leprae to rats . ( For further information of the 
l ines of thought of M. Bergel see the abstract in Leprosy Review, 30, 
2 :  Apri l ,  1 959, p .  1 26 "Consideraciones sobre Quimioterapia de la 
Lepra") 
Contribution to the Study of the Lepromin Reaction. M. FUKUDA .  

The Reports of the  Research I nsti t ute for Tuberculosis and 
Leprosy, Tohoku University, Sendai, Japan . 8, 2 :  June, 1 958,  
pp. 1 37- 1 60. 

The author has studied the significance of a brownish red spot 
which accompanies the papule at the site of the late or Mitsuda 
reaction of the lepromin test and adduces strong evidence for taking 
the measurement of th is  spot as an accurate index o( the reaction. He 
indicates the 8 th  and 1 5th day as the best t imes to measure th is  spot .  
Experimental Transmission of H uman Leprosy Infection to a Selected, 

Laboratory-Bred Hybrid Black Mouse : K .  R .  CHATTERJEE, 

Internat.  J. of Lep. ,  26, 3 ;  July-Sept. 1 958 ,  pp. 1 95-202. 
K. R. Chatterjee, working in  Calcutta School of Tropical 

Medicine, began an investigat ion in  1 956 to t ransmit  M. leprae. 
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H e  reports the successfu l transmission of t i ssue-free M. leprae to a 
new type of selected hybrid black mouse bred i n  the laboratory. H e  
used 1 00 an imals and also 48 hamsters, i n  which also a certa i n  degree 
of success was obtained .  Hybrid mice were derived from crossi ng 
male  I ndian house-mice with female Swiss white-mice. The black mice 
from this cross were selected to form a special colony. Inoculat ions 
were given only to those between the ages of 10 to  1 5  days.  The i noc­
u lum was derived from untreated cases of active lepromatous leprosy . 
Successful transmission was demonstrated so far up to the th i rd serial 
passage, and the ani mals had a progressively heavier infect ion .  The 
onset of the infect ion i n  the an imals occurred from the end of the sixth 
or seventh month after i noculat ion,  and tbe heaviest i nfect ions  were 
observed a year or more after i noculat ion . I n t racel l ular  and extra­
cel l u lar acid-fast bacil l i  were demonstrated in  the spleen ,  lymph 
glands, l iver, kid ney, omentum,  test is ,  ovum, skin and peri pheral 
nerves. The possibility orcontaminat ion with the tubercle baci l lus  or 
other acid-fast baci l l i  was excluded by test cultu res. When an ant igen 
was made from the i nfected mouse t i ssues and compared with Dhar-
mendni' ant igen i n  the lepromin  test, typical react ions were obtained . 

The inoculum used throughout was practical ly t issue-free after 
d ifferent ia l  cen trifugalisat ion and d i lu t ion in normal sal ine  to contain 
a known number of baci l l i  per c/c. of suspension.  The dose of the 
first i nocu lum was adjusted to contain a thousand mi l l ion baci l l i .  For 
passage from animal to  an imal ,  this dose was reduced to l ie between 
one and twenty mil l ion baci l l i .  Each an imal was inoculated only once. 

The author thinks that the success of this transmission probably 
depends on the t i ssue-free nature of the inoculu m  and perhaps on 
the hybridity of the mice. He refers to Berge l 's work from which 
he reports transmission to whi te rats who are kept on a special 
pro-oxidant diet .  . 
Communicable Diseases in Africa : Leprosy. W H O  Chron icle, 13, 2 :  
i February, 1 959, p. 8 1 .  

Very i nterest ing i nformation is given about leprosy i n  Africa 
and the campaigns against  it. Some 2,300,000 cases of leprosy-or 
about a quarter of the world-wide total-are to  be found in Africa 
south of the Sahara. Half of these cases are already being t reated 
with suI phones, and i t  i s  expected that t reatment will be extended to 
an leprosy cases in the region within the next few years. The per­
centage of "neutralized" patients, i . e . ,  those who have been re!ldered 
non-contagious-is already very h igh and, although the t reatment 
takes some t ime, the r isks of reinfect ion are rel at ively low. It  is  
therefore reasonable to hope that the present generation of Africans 
will be the last to  suffer from the d isease to any large extent .  

Mass ant i  leprosy campaigns in  French Equatorial Africa started 
in 1 953 ,  and have been assisted by WHO and U NICEF since 
January, 1 956.  The weekly or  fortn ightly admin i stration of suI phones, 
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either orally or by i njections, i s  carried out  by mobile un i ts .  Those 
who cannot  be reached by the uni ts  are treated in  fixed centres or 
leprosy villages . Of the 145,000 cases recorded in the area up to 
July, 1 958 ,  9 1 ,700 are receiving  regular t reatment ;  more than 20, 300 
cases are now considered as neutral ized. As the lepromatous form 
of the d isease-the most malignant-is rare in French Equatorial 
Africa, where i t  affects only 7 % of patients, the outlook for t he 
eradicat ion of leprosy from the area is most promising. 

The campaign i n  French Equatorial Africa has served as a pattern 
for activities i n  French West Africa, where some 290 mobi le uni ts  
have been formed for the detect ion and treatment of leprosy. About 
300,000 cases, out  of a probable tota l  of 400,000, had been recorded 
by September, 1 957 .  Early in 1 958  U NICEF donated 46 mi l l ion 
sulphone tablets and supplied 90 motor vehicles and 200 bicycles for 
use i n  the campaign . 

Case-finding surveys i n  the French Cameroons have revealed 
some 26,600 cases of leprosy, of which 1 8 ,000 have been or are being 
treated, 1 3 ,700 of them regularly. The total  n umber of cases is esti­
mated a t  50,000. Of the 36 motorized treatment units which have 
been set up,  1 9  are equipped by U NICEF. 

The leprosy control campaign in  Gambia started i n  August,  1 957 .  
The tota l  n umber of cases is estimated at  1 0,000, of which a q uarter 
were under t reatment in June, 1 958 .  The small area of the terri tory 
permits t reatment to be carried out i n  exjsting fixed heal th centres. 

I n  Ghana, 36,000 cases of leprosy were treated and 300 neutral ized 
between March and December, 1 957 .  Fixed t reatment centres are 
supplemented by 1 2  mobile teams, 9 of which have been equipped 
with Land Rovers by U NICEF. 

Nigeria was the first African country to use sulphones i n  the 
treatment of leprosy. When the ant i  leprosy campaign began in 1 95 1 ,  
the number of leprosy cases i n  the country was estimated at 500,000, 
but  recent surveys indicate that 700,000 would be nearer the mark . 
WHO and U NICEF assistance to the campaign started i n  1 954, and 
abou t  2 1 9,000 cases had been treated by the end of 1 957 .  Treatment 
is given mostly in  fixed centres, to some of which mobile teams are 
attached, and in leprosy villages . 

Sulphones have also been widely used i n  the treatment of leprosy 
in the Belgian Congo, Spanish Gu inea, and the Union of South 
Africa, for several years . In  Uganda, a campaign to set up  l eprosy 
villages near dispensaries or hospitals began in 1 957,  whi le an ant i­
leprosy campaign is to  be started in Sierra Leone this  year. 

UNICEF has already promised more than $2 i mill ion  in material 
assistance to anti  leprosy campaigns i n  Africa for the period 1 958-
1 960. W H O  wil l  cont inue to give technical advice and supply con­
sultants for these campaigns, as well as grant ing fellowships to  anti­
leprosy workers from the African Region. 
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