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EDITORIAL 
Visit to Ghana 

The Ed itor again has had the priv i l ege of a v is i t  to one of the 
countries where act ive and extens ive leprosy control has been in 
progress. We received the inv i tation of the H on.  The Min ister of 
Heal th ,  Ghana, and arrived i n  Accra on 1 6th Apri l ,  1 958,  and left 
aga in  for London on 30th Apri l .  Dr. A .  McKelvie the special ist 
leprologist in charge of the Ghana Leprosy Service met us at the 
ai rport and personally accompanied us throughout a very strenuous 
but  eminent ly sati sfactory tour of much of the leprosy work in 
Ghana, and extraord inary k indness and assistance was given by 
everybody i n  the Ministry and throughout the tour.  I t  is  twel ve 
years since the Medical Secretary of BELRA visi ted Ghana. At that 
t ime i t  was Dr. Ernest M uir,  who had previously vis i ted the country 
i n  1 936, and whose wise advice has been the basis for the attack 
on leprosy which is  going so strongly today. 

Sparing the reader the detai l s  of the missions, hospitals, and 
cl in ics visi ted; i t  wil l  suffice to say that by hard work and much 
travel ,  an extremely ful l  contact was obtained with the leprosy work 
i n  progress, and above al l  i t  was possible to see a very large number 
of leprosy pat ients under t reatment and the staff who are actively 
engaged . The competence and good spirit of the staff were every
where apparent .  Ghana contains a population of over 5,000,000, 
rather unevenly d istributed , and leprosy surveys i ndicated a n  i nci
dence of 50,000 cases of leprosy. Dr. McKelvie devised a plan to 
su i t  the condit ions of the COI.ll1try, whereby the essential and basic 
leprosaria were supplemented by mobile Landrover teams which 
brought care and t reatment based on oral DDS to patients near 
thei r v i l lages and homes. The eight Landrovers used at present  over 
the whole country make regular stops dai ly at gatherings of patients, 
and the attendance rate at these " Landrover cl in ics" is h igher than 
in static cl in ics. We had many opport un i t ies of examining the patients 
treated by these mobile cl i n ics, and there was no doubt that they 
were securing the due benefit. By the end of 1 957, i n  the whole 
country some 30,000 patients were under treatment by all means 
a nd over 9,000 had already been discharged . Having seen the whole 
system at work, we are of the opin ion that i f  Ghana enhances and 
cont inues i ts  efforts it has a good chance of being the first African 
country to eradicate leprosy. We congratula te the present and 
previous Ghana Governments for their enl ightened att itude and 
adequate expenditure, UNICEF for its generous part icipat ion by 
donating eight Landrovers and al l  the D DS used in  therapy, all 
Missions for their hearty co-operat ion,  the Ministry of Hea lth a nd 
al l  members of the Ghana Leprosy Service for their fai thfu l  a pplica
t ion to the task. It was sheer happiness to visit Ghana and see t he 
good work done. 
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The establishment of the Ghana Leprosy Service is : 
special ist leprologist in charge of the leprosy service. 
medical officer seconded to the leprosy service. 
senior leprosy control officer. 

9 leprosy control officers (2 vacancies) . 
4 assistant leprosy control officers. 
1 8  leprosy control assistants. 
8 pupil leprosy control assistants (probation : 2 years). 

1 33 

1 4  drivers (9 Landrovers, 2 Volkswagen buses, 1 ambulance, 
2 trucks). 

n ur se at Ankafu l for the 90- bed hospitaL 
I laboratory assistant .  
5 office staff. 

The 5 leprosaria are Ankaf ul ,  500 patients, the headquarters 
of the service ; Kokofu, for 200 patients, a new leprosarium with 
60 patients so far ;  H o, 100 patients, regional leprosarium for the 
Trans-Volta region ; Yendi ,  50 patients ; K pandai, 250 patients 
(W.E.C.  Mi ssion) ; Accra, 40 patients. 

The regional figures for patients under treatment at December 
1 957 are :-

Eastern Region . .. 2,869 (520 lepromatous) 
Western Region 2,463 (532 " ) 
Ashanti  . . . 4,266 (420 " ) 
Trans- Volta Togoland . . .  1 , 599 (209 " ) 
Northern Region East. . .  1 3, 3 1 2  (887 " ) 
NOlthern Region West . . .  5 ,097 (289 " ) 

Totals . . .  29,606 (2,857 lepromatous) 
Leprosy Survey of Sierra Leone, 1958 

Dr. C. M .  Ross, O.B.E., senior leprologist i n  Northern Nigeria, 
has conducted a leprosy survey in Sierra Leone at the request of 
the Government, and in  this was ably assisted on the field by M rs .  
Ross and Mr.  Alan Waudby (BELRA worker sent a short time 
before, who remains in Sierra Leone). This survey was carried out 
between 27th December, 1 957, and 8th March, 1 958 . It  i s  extremely 
valuable as it fills a gap in  our modern knowledge of the leprosy 
endemic, and i t  provides a basis for an active future leprosy cam
paign i n  that country. The basic method of  the survey was house
to- house or compound-to-compound visiting, and Dr. Ross examined 
and diagnosed all persons .  In the Northern Province, 1 3,484 persons 
were examined and 763 leprosy cases found ; in the South Western 
Province, 4,049 persons examined revealed 1 1 9 leprosy cases, and 
in the South Eastern Province 4,332 examined and 1 5 7  cases found.  
The three incidence rates are therefore 57 ,  29, and 36 per thousand. 
The est imate of the total number of existing cases is 8 5 ,000 , of whom 
1 1 ,000 are lepromatous. Sierra Leone has a total populati on of 
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2,038 ,8 1 5 , an area of 27,540 square mi les (abou t  7 1 ,000 sq .  IdIom.), 
and a density of popu lat ion of 84.5 per sq uare mi le (about  33 per 
sq. k i lom.) .  M issions have been the p ioneers in the ex i st i ng  leprosy 
work in the cou nt ry, and cover about  2,000 pat ients .  Dr. Ross has 
recommended the construct ion  of a leprosy service in Sierra Leone, 
i ncluding the founding of a focal base leprosariu m,  the train ing of 
staff, and the establ ishment of a cl i n ic system, such as has been 
h igh ly successful in Northern Nigeria. The hard work of Dr. Ross 
and his collaborators has provided Sierra Leone with the essent ia l  
facts about i t s  leprosy problem, and  we  look  confident ly to  Sierra 
Leone for a dynamic response to the chal lenge of the facts, in which 
all i nterested agencies wil l  stand ready to he lp .  

News of Leprosy in  Nepal 

Dr. P. J. Chandy sends news of h i s  experiences i n  Nepal . He  
has been there a year u nder t he  auspices of  t he  M ission to Lepers .  

Nepal i s  a mountainous cou nt ry 5 0  mi les long and 1 00  mi les 
broad , and of high and varying  alt i t udes above sea level .  The 
est imated total population is  9,000,000 . The capital is Kathmandu ,  
s i tuated i n  a valley at 4, 500 feet (\ , 370 m.) and contains a populat ion 
i n  the valley of 400,000. The i nhabi tants are almost ent i rely M on
goloid i n  blood . A regular leprosy su rvey has not been possible 
yet , bu t study has been made of pat ients attending a general hos
pital . I n  1 957, Dr. Chandy fou nd 90 leprosy patients in 4,000 new 
cases attending for general t reatment .  Of these 90 cases, 40 knew 
that t hey had leprosy. He takes those who attend as an indicator 
of the t rue i ncidence, which therefore may be 1 2 . 5  per 1 ,000 of those 
attending hospital for various i l lnesses. For the whole pop ulat ion 
of  the K athmandu Valley, Dr .  Chandy surmises that  10 per 1,000 
might  have leprosy. The neighbou ring I ndian provi nces of Bengal, 
B i har and U ttar Pradesh have m uch tne same i ncidence of leprosy. 
Of the cases fou nd in the Kathmandu Val ley, 40 per cen t  were 
lepromatous and a fou rth of the pat ients were females ; on ly 2 cases 
were below fifteen years of age. There i s  considerable leprophobia 
and strict segregation of patents is  enforced by the v i l lage headman .  
Th i s  i s  i n  the h i l ly  parts ; i n  the valley i tself, the people are indifferent  
and make no restrict ions on mixing and moving of leprosy p atients. 
Beggars who have leprosy are requ ired to report to the nearest 
Police Stat ion and are interned at the leprosarium at K ockna,  
which can contain 500 patients .  In Kockna, the patients are well 
fed and well clothed but proper medical t reatment is lack ing, though 
it certai n ly serves as a segregation centre for the valley. There i s  a 
leprosy officer who supervises four outpat ient  cli n ics at Pachal i ,  
Budha Ni lkant ,  Thankot and Bhatgaon. The attendances are good 
at t hese clin ics, though the su lphones have not yet been i n troduced . 
There is another segregation leprosarium at M ulungua in  Western  
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Nepal .  I t  is i naccessib1e and hard to supervise. The Mi ssion to 
Lepers has been given land 11 miles south of K athmandu to establish 
a modern leprosari um.  His Majesty's Government, therefore, have 
taken a good step forward. During Dr. Chandy's experience of a 
year i n  Nepal, watching over 100 leprosy pat ients under sulphone 
treat ment, he noted that lepra reactions and fevers were uncommon. 
T here were only 2 such cases. He  had not used su lphone dosage 
over 400 mg. per week . T here had been no anaemia and no s ign of 
toxicity. T he lower dosage has been preferred because the average 
Nepal i, though wel l nourished ,  is seldom above 100 lb. (45.3 kg.) 
i n  weight .  

The Nature of the Mitsuda and the Kveim Reaction 

We draw attention to  the abstract i n  this issue (page 1 66) of 
"'the extremely i n terest ing  paper by KOOH and GERRITSEN deal ing  

w i th  th i s  vital subject .  From the i r  5 experiments, they concl ude 
that the Kvei m reaction is an expression of a sarcoid mode of 
react ion i n  certa in individuals, with probably only quant i tative 
d ifferences i n  healthy perople, sarcoidosis pat ients, tuberculo id 
leprosy patients ,  and perhaps some other d iseases ; the disease 
sarcoidosi s  is  a syndrome which can be evoked by many agents .  
S imi larly the M i tsuda react ion also seems a sarcoid or  tuberculoid 
form of foreign body reaction or an isomorphic phenomenon-a 
general t i ssue response to foreign bodies, such as leprosy baci l l i  
and normal t issue particles. The absence of  the  Mi tsuda reaction in 
the lepromatous type may be due to a fault in  the reticulo-endothel ial 
system . Certainly more study of the causes of i ts absence should 
open the way to a better understanding of leprosy. 

Cancellation of the Indian Arrangements for the International 

Congress 

T he Secretary-Treasurer of the I nternational Leprosy Associa
t ion was informed on 9th June, 1958,  by the Government of India 
that they greatly  regret having to withdraw their invi tation to hold 
the vn International Congress of Leprology in  India, owing to 
difficulties of i nternational pol itical nature.  The Congress therefore 
w i l l  not be held in India. I t  is too early yet to state what substitute 
arrangements can be made, but there is  hope that i t  wil l  be held 
somewhere th i s  year. 

LATEST NEWS 5 -7 - 58 

There is now a good chance of  the Co ngress being held I n  
Tok io o n  1 2th November 1 958,  but final decisio n i s  awaited . 
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A STUDY OF THE EFFECT OF 

STREPTOHYD'RAZID ON LEPROMATOUS 

LEPROSY OVER A PERIOD OF ABOUT 
THREE YEARS 

JOHN DREISBACH, M.D.* 

R. G. COCHRANE, M.D., F.R.C.P.* 

T n  view of the fact that Isonicotinic Acid Hydrazid and 
Streptomycin have been shown to have an effect on the M. leprae, 
i t  was considered advisable to test the combination of these two 
drugs in  leprosy. A study was started , therefore, on a group of 
lepromatous cases in  January, 1 954. I n  March, 1 956, 4 more cases 
were added to th is  series. In all 59 cases have been studied, of which 
47 will be included in this report . Those not included had insufficient 
treatment to  be of any sign ificance in  this eval uation, but the length 
of treatment of the remaining 47 ranged from 10 to 40 months 
with an average of 32 months' treatment .  D u ring the period of experi
mental trial one patient died after 24 months treatment.  He had 
shown an init ial cl inical i mprovement but after 1 8  months he showed 
a marked regression in symptoms, but in spite of all that could be 
done, he d ied some 4 months after Streptohydrazid was discon
t inued.  Apart from this case, all the other patients cont inued treat
ment and stood the drug well .  

In January, 1 9 56, one of us (R.G.C.) ret urned to Kano and 
with the co-author made a prel iminary assessment of the pat ients 
under trial with Streptohydrazid, and duri ng this assessment it was 
noted that patients who had previous sui phone therapy appeared 
to do better than patients who had been placed on Streptohydrazid 
alone. Therefore, a group of cases was selected and placed on 50 % 
Sulphetrone solution i njected intramuscularly twice a week: 28 cases 
were placed on addit ional Sulphetrone by injection and 1 8  cases 
remained on Streptohydrazid alone. One case was not included in  
the  cont inuation of the experiment ,  making a total of 46  cases. 
The 50 % solution of Su lphetrone was chosen because in our experi
ence heavy lepromatous cases showed less reaction and improved 
better under intramuscular injection of 50 % Sulphetrone than with 
oral DDS, and i t  has been shown by one of us (R.G.C.), i n  a previous 
communication that parenteral Sulphetrone i n  the form of a 50 % 
solution does not break down into DDS. The dose of parenteral 
Sulphetrone which was given was 3 ccs . of a 50 % solution of 
Sulphetrone, intramuscularly, twice a week ; that is, 3 gms. a week.  

We record the following general observations.  Firstly, only 
lepromatous cases were i ncluded in  th is  study, and before the experi
ment started all cases had a complete physical examination, with  a 

• From the Yadakunya Leprosarium, Sudan Interior Mission, Kano. N. Nigeria. 
• The Leprosy Research Fund, II a Weymouth St., London W.I. 
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biopsy; photographs, rout ine haematology, stool and urine examina
tions, and skin smears. Routine laboratory studies were repeated 
monthly, and the biopsies and photographs were re-ta ken approxi
mately every six months. All  cases which showed histologically 
atypical lepromatous feat ures were excluded from this study, because 
it is  well known that cases of the dimorphous group show a con
siderable tendency to spontaneous regression and, therefore, a l l  
lepromatous cases were confirmed by biopsy examination.  

With the possible except ion of the pat ient who died, there 
were no serious toxic manifestations. There was some evidence of 
erythema nodosum leprosum reactions. However, more than 50 % 
had no such react ions during the course of the treatment. T he results 
were as follows :-

No reactions 25 
One reaction 7 
Two reactions 6 
Three reactions 4 
Mult iple reactions 5 

I n view of the fact that al l  the cases which were chosen were 
moderate to heavy lepromatous cases we feel that this result i s  
significant. I t  is our opinion , based on many years experience with 
the parent sui phone, that had this been used in these cases a much 
higher rate of erythema nodosum reactions would have been noted .  
As  i t  was, the great majority of the  react ions, which were preci pi tated 
during treatment, were of such a mild nature that it was possible 
to conti nue treat ment without i nterrupt ion,  but in a few cases of 
severe reaction Cortisone was administered and made possible the 
cont inuance of the t reatment. In the course of the experiment the 
patients showed no alteration in their W.B .C. count or in the 
Differential count, but the re was some evidence of anaemia as 
follows :-

No evidence of anaemia 
Slight evidence 
Moderate evidence . . .  
Marked evidence 

1 8  
1 2  
15 
2 

All except those with marked anaemia were continued on treatment . 
Inorgan ic iron (FeS04) was added and the patients responded satis
factorily. In those with marked anaemia-that is, with less than 
7.5 gms.  %-the drug was stopped and more vigorous anti-anaemic 
measures were instituted . Al l  were later continued in the study. 

No toxic manifestations such as drug rash,  hepatitis, renal 
impai rment, dermatit is ,  or central nervous system complications 
were encountered . 
General Conclusions 

M ost of the improvement was seen in the first 6 to 1 2  months. 
Those cases put on Sulphetrone continued to show further improve-
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ment. The most noteworthy. point, however, was that the m ucosa of 
lesions healed very rapid ly. Nasal septal ulcerations and nodulations, 
buccal, labial, l i ngual, and pharyngeal nodulations seemed to heal 
q u ick ly-more rapidly than we would have expected with pat ients  
on suI phone thera py. In some cases heal ing was first noted one 
month after t reatment began . Patients with laryngeal symptoms also 
improved greatly. and in  two cases we saw this change on direct 
laryngoscopy. 

In  a more detailed analysis of these results i t  i s  interesting to 
note that there was some difference between the cases which received 
Streptohydrazid alone and those cases in which Streptohydrazid was 
combined with sulphone therapy. I n  the latter group  of cases it did 
not seem to matter whether sulphone thera py in the · form of a 50 % 
solut ion of Su lphetrone was given cont in uously with the Strepto
hydrazid or in termittent ly-that is, 3 months Streptohydrazid and 
3 months Sulphetrone. The following Table shows the analysis  of the 
results in  cases under Streptohydrazid a lone and those given 
Streptohydrazid in combination with Sulphetrone : 

Period 
Improved Much Neg. under 

Improved Treatment 

Streptohydrazid 
a lone 22 % 1 6 %  - 32 

Streptohydrazid 
i ntermittent 

with Sulphetrone 1 8 . 5 % 33.3% - 32 

SELECTION OF ILLUSTRATIVE CASES 

The following four cases are selected among the 47 cases chosen for this 
drug trial as examples of improvement under Streptohydrazid medication. The 
photographs are by Dr. R. G. Cochrane and the photomicrographs by the 
Institute of Dermatology. 

BETI MALLAMAWA, age 29 ( 1954), male.-Advanced lepromatous leprosy. 

Case No.-Katsina 125 1. See Figs. 1 and 2, 3 and 4. 
Previously had Hydnocarpus treatment for five years , 1945-1950. 
Commenced Streptohydrazid treatment March 1954. Placed on Intermittent 

Streptohydrazid treatment and continuous sulphetrone (50 % parenterally) 
January 1956. 

Patient at the time showed heavy infiltrations throughout the body and 
nodular lesions on the ears and face. Also marked nodulation of the tongue 
giving the appearance of a geographical tongue. 

The patient showed marked clinical improvement between March 1954 and 
August 1954-and this improvement continued but at slower rate up to December 
1956. 



Fig. 1. Beti. Fig. 2. Beti, before treatmelll. 

Fig. 3. Beti. Fig. 4. Beti, after tlVO years' treatment. 



Fig. 7. Usman. Fig. 8. Usman, after tlVO years' treatment. 



Fig. 9. Gambo. 
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Fig. 11. Gambo. Fig. 12. Gambo. 



Fig. 13. Kllbiya. 

Fig. 14. Kubiya. 
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The following are the biopsy reports: 

Biopsy of 27.3.54 (Lab. N o. 1332) 
The whole of the corium is filled with a massive infiltration leaving a 

flattened epidermis with a nl\rrow free subepidermal zone. The infiltrate is seen 
to consist of macrophages which have mostly undergone foamy cell change.  
There are scattered giant cells but not of the Langhan's type. Many of these 
also show foamy cell change. Nerves are impossible to distinguish in this mass 
of infiltrate. Among the foamy cells is a superimposed round cell infiltration. 
Section stained for acid fast bacilli ( Fite Faraco technique) 

Numerous acid fast bacilli showing some degree of morphological change. 
Bacil li  are seen in all the macrophage cells including the giant cells. 
Biopsy of 23.8.54 (Lab. No.  1532) 

This shows a scattered round cell infiltration. The infiltrate is diffuse and 
in no way focalised. Tn addition to these round cells there are seen small areas 
in which there is definite foamy cell change. Nerves are clearly seen and uninvaded. 
Acid fast sectioll (Fite Faraco technique) 

A few granular bacilli are scattered through the section.  The bacilli are 
granular and stumpy looking and are also seen in the nerves. 
Comment : 

This is a picture of a lepromatous case resolving very satisfactorily under 
therapy. The residual round cell infiltration suggests some activity of the lesion. 
Biopsy of 16.4.56 (Lab. No. 2 148) 

The superficial part of the dermis underneath the epidermis is occupied by 
a very narrow band of infiltrate with a clear subepidermal zone. The infiltrating 
cells consist of round cells and histiocytes, and there are also areas of foamy 
cell change. Tn the deeper parts of the dermis the infiltrate is very much less. 
There are one or two small areas of foamy cell change, otherwise there seems 
to be some increase of collagen but no infiltrate of any significance. Nerves 
when seen are uninvaded. 
Acid fast section (Fite Faraco technique) 

The acid fast bacilli appear to be scanty in numbers. They are scattered 
throughout the foamy cell areas and in the nerves. 
Commellf: 

This is a picture of a resolving leproma which is progressing towards 
healing. 

USMAN GARNI, age 18 ( 1 954), male. 

Katsina No. 1545 . See Figs. 5, 6, 7, 8. 
Previous therapy up to January 1 949-Hydnocarpus oil from 1 949- 1 954. 

Has been on sui phone therapy but there was no appreciable improvement. 
Commenced Streptohydrazid treatment March 1954-placed on Inter

mittent Streptohydrazid and continuous sulphetrone January 1956. 
Between March 1954 and January 1955 considerable clinical improvement. 
From January 1955 to December 1956-improvement continued but 

bacteriological index remained moderately high and only improving from an 
index of 5 to an index of 4. 1-but the clinical improvement was quite definite. 
The following are the biopsy reports: 
Biopsy of 27.3.54 (Lab. No. 1 33 1 )  

The section shows a U  the features of a moderately advanced lepromatous 
case with gross foamy cell change. 
Acid fast section (Fite Faraco technique) 

Large numbers of acid fast baciHi throughout the section with numerous 
globi. The globi show a tendency to break up, and the acid fast bacilli show 
considerable morphological change. 
Biopsy of 16.4.56 (Lab. No. 2 1 59) 

The granuloma shows considerable clearing particularly in the deeper areas 
of the corium. There is some infiltration underneath the epidermis leaving a 
clear subepidermal zone. The infiltrating ceUs are chiefly histiocytes and round 
cells and there is still some evidence of foamy cell change. The nerves are seen 
and are uninvaded by cellular infiltrate. There is some proliferation of the 
epineurium. 
Acid fast section (Fite Faraco technique) 

Acid fast bacilli are moderately numerous showing gross morphological 
change. 
Comment: 

This shows satisfactory commencing resolution. 
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GAMBO YARDAJI, age 15 (1954), male.-Advanced nodular lepromatous 
case. Case No. Katsina 2299. See figs. 9', 10, II, 12. 
No previous treatment. 
Commenced Streptohydrazid treatment on admission in June 1954 but 

was placed on Intermittent Streptohydrazid and continuous sulphetrone in 
January 1956. 

At the t ime of admission the patient showed multiple confluent, large firm 
nodules-particularly on the face and ear lobes, a lthough the whole of the 
trunk was affected. 

Between June 1954 and December I 956-very marked clinical improvement 
with an almost 30% improvement in the bacteriological index. 

During the course of t'reatment patient showed no reactions and the progress 
was maintained. 

The following are the biopsy reports: 

Biopsy of Jllly 1954 (Lab. No. 1450) 
The whole of the corium is occupied by a closely packed mass of granu

lomatous tissue. The infiltrate consists chiefly of h istiocytes and near the 
epidermis there are several multinucleated cel ls, there is some evidence of foamy 
cell change, but this is  not conspicuous. Nerves when seen are not invaded, and 
there is a well-marked vascular free subepidermal zone. 
Acid fast section (Fite Faraco techn ique) 

Very large numbers of acid fast baci l l i  throughout the section, many of 
wh ich are beaded and darkly stained, but morphological change is no more 
than to be expected with such a large number of baci l l i .  
Biopsy of  17.12. 56 (Lab. No. 2426) 

There is scattered round cel l  and h istiocytic infiltration of s l ight intensity 
diffusely distributed throughout the upper parts of the corium and extending 
up towards the epiderm is, but there is evidence of a clear sub-epidermal zone. 
Cel lu lar infiltrate consists chiefly of histiocytes and round cells. There is no 
s ignificant evidence of foamy cell change. Again ,  the section is a poor one for 
nerves, but one nerve is completely un involved by infiltrate. 
Acid fast section (Fite Faraco techn ique) 

Very few acid-fast bac i l l i  seen on careful search. An occasional granular 
baci l lus is recogn isable. 
Comment: 

This is a lepromatous case which has responded extremely wel l  under 
therapy. 
Biopsy of 3.6.57 (Lab. No. 2761) 

The granulomatous infiltration has very appreciably decreased. There is 
only slight to moderate infiltration underneath the epidermis leaving a clear 
subepidermal zone. In the deeper parts of the dermis the granuloma has almost 
completely cleared, The infiltrating cel ls  are chiefly h istiocytes, some round cells 
and an occasional plasma cell.  Nerves in the dermis are well seen and are 
uninvaded and many show marked prol iferation of the epineurium. There is 
some evidence of foamy cel l  change although this is not marked. 
Acid fast section (Fite Faraco techn ique) 

There are acid fast baci l li throughout the section but these are very scanty 
in numbers. They are seen in the h istiocytes and in the nerves. Acid fast bac i l l i  
i n  the  nerves show no morphological change. 
Comment: 

This shows marked resolution of the lepromatous infiltration. 

KUBIYA GAYA, age 20 (1954), male. Kano-4186. See Figs. 13 and 14. 
No previous treatment recorded. 
Commenced Streptohydrazid on May 10, 1954, and placed on Intermittent 

Streptohydrazid and parenteral Sulphetrone January 1 956. 
The patient is a wel l-developed, well-nourished male with definite nodular 

lesions on the ear lobes and face. Nasal septum ulceration and partial collapse, 
with partial block ing of the a irway. Moderate buccal labial and mild laryngeal 
involvement. The lesions on the trunk are elevated erythematous plaques with 
d iscrete sloping margins and show considerable wrinkling. Lesions on the face 
are definitely lepromatous and those on the trunk are suggestive of d imorphous 
leprosy. 

From May 1954 to January 1955 the clinical improvement was slight-but 
from January 1 955 to December 1956 the improvement was more marked. 

In November 1955 there was h i stological evidence of a reaction and i n  
January 1 956 there was a mild lepra reaction following a tubercul in  test. 
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Biopsy of 8. 7. 54 (Lab. No. 1417) 
The whole of the corium is occupied by massive granulomatous infiltration 

wh ich extends deeply into the dermis. There is very clear free subepidermal zone. 
The granuloma consists almost entirely of large macrophages many of which 
show foamy cel l  change. Here and there are some plasma cells but these do not 
show significant increase. Nerves when seen are uninvaded with some prolifera
tion of the epineurium .  
Acid fast section (Fite Faraco technique) 

Large numbers of acid fast bac i l l i  throughout the section with some globus 
formation .  The bac i l li show no morphological change. 
Biopsy of 14.11.55 (Lab. No.  1955) 

The general overall picture is that of a moderat leproma. There is scattered 
infiltration throughout the corium although this is not seen in a continuous 
band as is often the case in advanced lepromatous leprosy. The subepidermal 
zone is clear and vascular but amidst this general lepromatous infiltrate which 
is only moderate in intensity, there is a superimposed more acute inflammatory 
process, and in some areas this is intense for there are very numerous round 
cells, the majority of which are polymorpho-nuclear leukocytes. There is also 
an increase in plasma cells. There is considerable vascularity throughout the 
section but there are no marked pathological changes in the vessels. Nerves when 
seen are uninvaded and have the appearance of lepromatous leprosy. 
Acid fast section (Fite Faraco technique) 

Numerous acid fast bacilli showing morphological change in the areas 
wh ich are not affected by the acute inflammatory response. In these latter areas 
the bacilli are very scanty and are almost absent. 
Comment: 

This appears to be an acute process of the nature of erythema nodosum 
super imposed upon moderately advanced lepromatous leprosy. 
Biopsy of 17.12.56 (Lab. No. 2395) 

This shows a very considerable decrease of the granulomatous infiltration 
which is only s l ight to moderate in intensity and ch iefly in the upper parts of 
the dermis near to the epidermis there is a relatively clear subepidermal zone. 
The granulomatous infiltration consists almost entirely of foamy cells. There 
is some round cel l infiltration and some increase of plasma cells. Nerves when 
seen are relatively uninvaded and show some increase in the cel ls  of Schwann. 
Acid fast section (Fite Faraco technique) 

The number of acid fast bacilli appear to be considerably reduced but they 
are still seen in significant numbers and the interesting feature is that in the epider
m is lining the hair foll icles there are masses of acid fast bacilli in among the 
epidermal cells. Nerves a lso show numerous acid fast baci l l i .  
Comment: 

This is a lepromatous case which is responding satisfactorily  to therapy. 
The granuloma is beginning to clear but the numbers of acid fast bacilli although 
reduced, st i l l  seen in appreciable quantities. 

I n  view of this resu l t  it would indicate that the re is a more rapid 
improvement on a combination of sulphone therapy and Strepto
hydrazid than with either alone. 

One of the interesting points to which we would like to draw 
attention is the very marked improvement in  nasal and buccal 
lesions.  I t  is  further interesting to note that 3 cases of clinically 
diagnosed pulmonary tuberculosis were also included in this study. 
These all had advanced lepromatous leprosy as well. No X-ray 
examination or culture of the bacill i was possible, but the diagnosis 
was made on clinical findings and on positive sputum.  The acid-fast 
bacilli could possibly have been M. leprae coughed up from the larynx, 
but the pulmonary condition cleared with the first year of treatment 
and the sputum became negative, whereas the sk in continued to be 
positive to M. leprae. N one now show clinical evidence of tuber
culosis. 

e
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Conclusions 

We conclude by this experiment that Streptohydrazid in a dosage 
of 5.6 gms. per week, given preferably in combination with su lphone 
therapy, i s  a method of treatment which we can advocate for the 
rapid cleari ng of nasal and buccal lesions, and for those cases which 
show intolerance to sulpbone therapy. When this intolerance is very 
great we would recom mend that Streptohydrazid be given alone 
for the first year, and then Streptohydrazid and parenteral Su lphe
t rone be given for the second year. As a res ult of the above con
clusions we have chqsen cases for further cl in ical trial to see whether 
final ly t hey will become negat ive to all routine tests more rapidly 
than si mi lar cases on the parent su lphone or  on Sul phetrone when 
given alone. 
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'VADRINE' (S.131) IN THE TREATMENT OF 
LEPROMATOUS LEPROSY: 

A PRELIMINARY REPORT 

w. H .  JOPLING , M.R.C.P. (LOND . & EDlN.) , D.T.M. & H. 
and D. S. RIDLEY , M.D., B.Sc. 

The Jordan Hospital, Earlswood, Surrey, and 
Hospital for Tropical Diseases, London 

In 1 956 Dr. H .  Brodhage drew our attent ion to the possible 
ant i-leprosy act ion of two new o�diazolones which had been shown 
to have tuberculostatic activity in  guinea p igs equal to that of ison
iazid and to be less toxic (Brodhage and Wilder Smith, 1 955). One 
of these compounds, the p-aminosal icylate of 2-pyridyl-( 4)- 1 , 3,4, 
-oxdiazolone-(5), had been shown to be act ive in vitro agains t  
isoniazid- res i stant strains  of M. tuberculosis and according to Dr .  P. 
Geistl ich (personal comm uncation) had proved to  be non-toxic to 
humans in tuberculosis trials and had shown activity against leprosy 
in  a prel iminary trial i n  Angola.  

I t  was decided to carry out  a trial of this compound in  a small 
number of leprosy patients at the Jordan Hos pital ,  and a supply was 
sent to us by Edward Geistl ich & Sons, Wolh usen,  Switzerland, who 
had manufactured i t  i n  their Research Laboratories under the name 
S.l3 1 later to be changed to Vadrine. 
Method 

Seven consecut ive pat ients admitted during a period of n ine 
months were treated with Vadrine and have now been observed for 
periods of 9 - 1 8  months. F ive had had no previous treatment, one 
had been treated with dapsone (DDS) from 1 947 to 1 954, and one 
had been taking dapsone for 9 months immediately prior to admission 
to the Jordan Hospital . All seven pat ients were proved to be suffering 
from the lepromatous type of leprosy and had no atypical features 
cl in ically or histological ly. Baci l l i  were very numerous in al l .  

Vadrine was supplied in the form of tasteless yellow tablets of 
200 mg.,  and we decided to commence with one tablet daily, to 
increase by one tablet every 6 days up  to a maximum dosage of 
40 mg./kg. of body weight, and to cont inue at this level . Five 
patients have completed one year's treatment or more, the remain ing 
two having had treatment for only 9 months. 
Results 

This paper is mainly concerned With the results of treatment 
during the first year, since only 3 pat ients have exceeded one year's 
treatment and one of these has had a restricted dosage owing to 
erythema nodosum leprosum. 

Clinical Observations. Patient No. 1 is a Eurasian (Anglo
Indian) female, aged 46, who gave an 1 8  months' history of skin 
les ions .  At the t ime of admission she was found to  have large 
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nu mbers of erythematous macules and infi ltrated les ions on face, 
buttocks and limbs, the face appeared puffy, the nose was broa�ened 
and the nasal septu m was u lcerated . Improvement has taken place 
stead i ly with disappearance of all lesion by the end of one year 
leaving light brown marks on the skin ,  and there has been no 
cl in ical deterioration during the ensuing 6 months.  Nasal u lceration 
healed after 2 months' treatment. Early changes of kerati tis developed 
i n  the eyes during the first 6 months and have remained unchanged . 
Mild, non-febrile erythema nodosum leprosum commenced 7 months 
after commencement of the t rial  and has recu rred ever s ince. This 
has not called for any special treatment, nor has it necessitated any 
red uction i n  dosage of Vadrine. 

Patient No. 2 is an Italian female, aged 24, and i s  the only one 
in the series who has had known contact with leprosy ; her father 
was treated for lepromatous  leprosy when she was a child . She says 
that she noticed her first skin lesions at the time of the birth of her 
baby one year prior to admission here. On admission there were 
many erythematous macules, infiltrated lesions, papu les and nodules 
on face , arms, buttocks and thighs, she had early kerat i t is  in both 
eyes, and the nasal septum was ulcerated . A number of new lesions 
appeared on both legs about  3 months after commencing treatment, 
and during the following 9 months there was sl ight but definite 
cl in ical improvement .  The appearance of eyes and nose remained 
unchanged .  Between 1 2  and 1 5  months her lesions began to look 
active again ,  the nasal mucosa looked worse and the eyes developed 
more obvious corneal changes. 

Patient No . 3 is a Eurasian (Anglo-Bu rmese) male, aged 32 , who 
noticed his first leprosy lesions one year prior to admission here and 
commenced sulphone therapy in Burma 3 months later. Dapsone 
was stopped prior to commencing treatment with Vadrine, and 
examination revealed many macu les, papules, nodu les and infiltrated 
lesions .  S light but definite clinical improvement has occurred but 
has been somewhat masked by severe erythema nodosum leprosum 
which commenced 3 months after commencing Vadrine .  I t  recurred 
in bouts for the next 6 months and has been continuous after that . 
Large doses of prednisone have been required to keep the reaction 
under control, and the dosage of Vadrine has been reduced . 

Patient No .  4 is a German lady, aged 49, whose first lesions 
appeared 6 months previously. On admission here she had very large 
numbers of erythematous macules and infiltrated lesions over face, 
trunk, buttocks and limbs, the face was puffy and the eyes showed 
early changes of keratitis .  After 6 months' t reatment all the macules 
disappeared, the infiltrated lesions had flattened, and there was no  
longer any oedema of  face. By  the  end  of one  year the skin had 
become completely normal i n  appearance and the keratitis had much 
improved .  There has been no cl i n ica l  deterioration du ring the 

s
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ensu ing 3 months .  Her  gal l-bladder was removed for calcu l i  9 
months after commencing the tr ia l ,  and Vadrine was con t in ued 
without in terrupt ion .  

Patient  No. 5 is  a Euro-African male from Bri t ish Gu iana,  
aged 24, who gave a two years' history of sk in les ions and increas ing 
numbness of hands and feet. On adm ission he had leonine facies, 
i nfil trated lesions on l imbs and buttocks, nasal ulcerat ion,  early 
kerati t is ,  and anaesthesia of aU four l imbs. By the end of one year 
the thickening of the face has i mproved and the les ions on the rest 
of the body have flattened, but nasal ulcerat ion is  st i l l  present .  
Keratitis has  remained unaltered . 

Patient No. 6 is a Eurasian (Anglo- I ndian) male, aged 27, who 
noticed skin lesions 6 months prior to admiss ion here. He was found 
to have multiple small erythematous macules and i nfiltrated lesions 
on buttocks and l i mbs, and t he eyes showed early changes of 
kerati t is .  He has completed 9 months' t reatment and all the sk in  
sk in  les ions have flattened and become purple-brown i n  colour.  The 
eye changes have not al tered . Treatment for i ntest i nal amoebiasis 
was successfully carried out  concurrent ly with the trial , and no 
i l l-effects were encountered . 

Pat ient No. 7 i s  a Eurasian (Anglo- I ndian) female, aged 57,  who 
was treated for leprosy in r ndia with sulphones from 1 947 to 1 954. 
Treatment then ceased, and 3 years later fresh lesions appeared . When 
she was examined here she had enormous numbers of erythematous 
nodules and infiltrated lesions over back, abdomen ,  buttocks and 
l imbs, the skin of the face and nose was diffusely t hickened, the ear 
lobes were pend ulous, the eyes showed changes of kerat i t is  and there 
was a naesthesia over all four l imbs. Between the I st and 24th week 
of treatment  with Vadrine many of the more prominent nodules 
became necrotic and u lcerated, followed by heal ing. After 9 months' 
t reatment the sk in of the face has become markedly less thickened 
and many of the sk in  lesions have become flatter. The kerat i t is  has 
not changed . 

If clinical observations during the first year of treatment with 
Vadrine are compared with the results we would have expected from 
sui phones, i t  can be said that results with patient No. 4 have been 
considerably better, with No. I slightly better, with Nos. 3 ,  6 and 7 
on a par, and with Nos. 2 and 5 slightly worse. The fai lure of nasal 
ulceration to heal in patients 2 and 5 is significant. 

The development of early kerat i t is in pat ient No. a nd the 
persistence of keratitis during the first year of treatment in 

I 
Nos. 2, 5 ,  

6 and 7,  are in keeping with what we would expect from suI phone 
therapy at this hospital. Similarly, the ulcerating nodules in pat ient 
No. 7 during the early stages of treatment and the onset of erythema 
nodosum leprosum in No. 3 are developments which might have 
occurred with sulphone therapy. 
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A part from slight anaemia occurring i n  pat ient  No .  I six weeks 
after commencing t reatment ,  which responded to iron,  the absence 
of side-effects has been str iking. 

Bacteriological Progress. Bacteriological progress was assessed 
at 3-monthly i ntervals from the bacterial i ndex of sk in  smears and 
also from skin biopsies (Ridley, 1 958). No significant alterat ion was 
to be expected in the bacterial i ndex of smears, and none was seen ; 
th is  i ndex seldom alters in lepromatous patients of European or 
Eurasian origin during the first year of t reatment with sulphones. 
The biopsy i ndex did not alter s ignificant ly during the first 3 months, 
but at the end of 6 mon ths the mean val ue for the 7 patients had 
fallen by 23 %, and by the end of 1 2  months (4 cases only) it had 
fal len by a further 3 1  %. The mean fall throughout the year was 26 % 
per period of 6 months, com pared with 25 % which was the figure 
obtained from a larger series of s imilar cases on  sulphones. The 
method of calculat ing  these results was given in the earl ier paper 
(Ridley). 

The period of treatment u nder review, one year, i s  too short to  
obtain an accurate assessment of the  progress of  each i ndividual 
pat ient  since there is considerable random variation between 
biopsies, but in general the results agree with cl i n ical i mpressions .  
I n  patient No. 4 who responded very wel l  cl i n ically, the i ndex fel l  at 
twice the average rate ; in patients 2 and 5 who showed a rather poor 
cl in ical response, the i ndex in No. 2 fel l  at the usual rate up  to the 
end of the year, only to  rise again at the end of 1 5  months' treatment 
when solid-stain ing forms of baci l l i  reappeared i n  the skin lesions,  
and in No. 5 the index did not alter significantly during the year and 
the bacil l i  never became properly granular. These two patients 
therefore must be considered to have responded poorly. I n  all the 
other patients the bacill i became granular after 3 months' t reatment .  

Of other laboratory tests ,  the serum globul in level was raised 
(over 3.0 g./ l OO ml . )  i n  five of the seven patients on admission, and 
in three of them it  had returned to normal (2. 5  g./ l OO ml. or lower) 
at the end of one year's treatment. In the other two patients (Nos. 
1 and 5) both total globulin and gamma globul in  levels remained 
high . The erythrocyte sedimentation rate appeared to be of no  value. 
Other tests fai led to detect any leucopenia or any dimin ut ion of 
hepatic or renal function which could be ascribed to the drug. I n  
one patient the haemoglobin percentage dropped slowly from 86 % 
to 72 % during the early stages of treatment,  but gradually returned 
to the pre-treatment level , without interrupting t reatment, with the 
addition of oral iron. 
Conclusions 

As far as can be j udged from a small series of cases, Vadrine  
appears to be a non-toxic drug, which during the first year of  treat
ment, has a potency equal to that of sulphones. Not al l  patients 
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responded equally, however, and whereas one responded exception
ally wel l ,  i n  two it  was thought  advisable to discontinue the drug at 
the end of one year or 1 5  months. I t  i s  not yet possible to say whether 
these failures i ndicate an i ndividual variation in  the response to 
Vadrine or whether they are part of a general pattern of drug 
resistance developing towards the end of a year. A further analysis 
of the results will be made on complet ion of the trial. 

Our thanks are d ue to Sir George McRobert and Dr. J. H. 
Walters for permission to i nclude their patients, to M iss M. R. 
Atkins  for preparing  the h istological sections, and to Edward 
Geistlich & Sons for generous suppl ies of Vadrine. 
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' VA D R I NE' (S. l 3 l )  ASSESSED 
BACTE R I OLOG I CA LLY I N  THE TREATM ENT 

O F  EXPE R I MENTAL M U R I N E  LE PROSY 

H. BRODHAGE, M.D.  

The Institute of Pathology and Bacteriology, 
Cantonal General Hospital, Lucerne, Switzerland. 

The t uberculostatic act ion of the p-amino-salicylate of 2-pyridyl
(4)- 1 , 3 ,4-oxdiazolone-(5) ('Vadri ne' -Research N umber of Edward 
Geist l ich Sons Ltd . ,. Wolhusen 'So 1 3 1 ') has been described by 
Wilder Smi th ,  ( 1 954) and by Brodhage and Wilder Smith ,  ( 1 955).  
The in vitro efficiency of 'Vadrine' against the Tb. strain H 37 Rv 
is within I :2 ,560,000. In attempts to  produce in vitro resistant 
variants i t  was observed after 1 8  sub-cu l tures that resistance of the 
tested strain H 37 Rv to 'Vadri ne' had in  no way increased (Brodhage 
and Wilder Smith,  1 955 ; Brodhage, 1 955) .  This fact, coupled with 
the slight toxicity, seemed sufficient j ustification to test the effect of 
' Vadrine' on leprosy. To this end, using 4 :4'diaminodiphenyl
su lphone (��S) as a control, we examined the effect of 'Vadri ne' 
in  the treatment of experimental leprosy in the rat .  

I n  view of  t he  impossibi l i ty of transferring human leprosy to  
suitable test animals, murine leprosy is the best experimental infection 
on which new substances intended for the treatment of human 
leprosy can be tested (Carpenter, 1 95 1 ) . A final assessment on the 
anti leprous effect of a substance can of course only be made on the 
results obtained in treating leprosy patients. Bearing in mind these 
l imitat ions we give the following account  of the bacteriological 
results of the animal tests we carried out .  

Material and Method 

Forty-five white rats (weight about 1 00 g.) were infected in tra
testicuJarly with a suspension of Myc. leprae murium, strain 'WeBs' . 
(This strain was k indly put  at our disposal by Dr. G .  R .  F. H i lson, 
St .  George's Hospital, London). 

The infection dose was about 0.02 m!. (about 250,000,000 
bacilli) in physiological saline solut ion + 5 % bovine albumin 
fraction  V (pH = 7.0) .  The animals were divided into three groups 
(each containing 1 5  rats) receiving either no  treatment or treatment 
with DDS or 'Vadrine' .  A further 1 5  animals were intratesticularly 
infected with the same dose of heat treated (5 mins. at 1 00° C.) 

murine leprosy baci l l i .  
The substances to be tested were mixed in  their pure state with 

the rat food, in the amount of 0.2 % DDS and 1 % 'Vadrine' that is 
based on the relative" dosage of DDS in leprosy and of 'Vadrine' in 
tuberculosis. Treatment commenced 2 1  days after infection. At the 
end of one year the test animals were killed. 
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The efficiency of the tested substances was judged on  the basis 
of the fol lowing criteria : 

1 .  Size of the testis (length, breadth and depth) and the spleen 
(length and breadth). 

2. Bacterial index of t issue suspension of l ung, l iver and spleen 
according to the fol lowing schedule : 

Bacteria/ Index Number of Bacteria 

more than 1 00 
1 0 - 1 00  

I 1 0  
1 - 1 0  
1 - 1 0  
none 

• Oil  immersion and x 10 b inocular . 

Number of Fields* 

I 
1 
1 

1 0  
1 00  
1 00  

3 .  Number o f  bacteria per ml. testis homogenate. The method 
chosen was the Hilson ( 1 956) modification (Hi lson and Elek) 
of the techn ique devised by Hobby et al ( 1 954). 

1. Preparation of stained slides. 

(a) A suitable dilution of homogenate is required to provide, 
when the technique has been completed, an average of between 5 
and 1 5  baci l l i  per counting area under the microscope. The diluting  
fluid m ust be  proteinous i n  nature, and formal in-milk is used. A 
25-ml. screw-cap universal container is filled with mi lk and spun in  
an ordinary laboratory centrifuge at  2,500-3,000 r .p .m .  for 15  mins. 
to bring the cream to  the top. A Pasteur pipette i s  introduced into 
the subnatant milk and the latter drawn off leaving the cream 
behind.  1 0  ml. of this defatted milk and 1 . 5 ml. formal in (40 % 
HeHO i n  water) are brought to 1 00 ml. with distilled water and 
thoroughly mixed .  This constitutes the di l ut ing fluid : i f  one has no 
prel iminary idea of the l ikely bacillary concentration, i t  may be 
convenient to make up 1 : 10, 1 : 100 and 1 : 1 ,000 dilutions of the 
homogenate. The dilutions are well shaken to produce even mixing. 

(b) An 'Agla' micrometer syringe (Burroughs Wellcome) is 
fitted with a needle (Record fitting) slightly larger than that usually 
supplied with the syringe with the pointed end ground square. The 
larger bore avoids blocking with minute tissue fragments and the 
square end allows better control of the small drops which are formed 
at the t ip .  

(c) The syringe, detached from the micrometer holder, is filled 
and emptied twice with the dilution and finally filled with about 
lem. length of fluid. It is then fitted into the micrometer holder and the 
handle turned to expel a few drops and to set it to the zero mark, 
and the end of the needle is touched inside the fluid container to 
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detach the last drop. The black screw on the  holder is  t igh tened a 
l i ttle to provide a moderate brak ing act ion on the handle. 

(d) Sl ides are cleaned and flamed in the usual way to render them 
grease-free. One sl ide is  used for each d i lut ion . The micrometer 
handle is  t urned so as to extrude 1 microl i tre of flu id  (one complete 
turn  of the handle extrudes 0.0 1 ml . ; turning i t  th rough only 5 of the 
smallest div is ions on the handle del ivers 1 microt i t re) ; th i s  is touched 
on to the corner of the slide to set up standard condit ions at the 
needle t ip  and th is  drop i s  not considered further. Five more d rops 
are then placed at the centre of the slide, in a row of 3 and a row of 2, 
being set just far enough apart to avoid thei r runn ing  i n to each other. 
Without  delay the sl ide i s  placed on  a piece of white paper carry ing 
an i nk  out l ine of a sq uare of s ide 0 .5 cm. Each drop in  turn is  brought 
over the square and spread to the same area with the end of a straight 
plati n um wire (the operat ions of placi ng the drops on the slide and 
spread ing them must be done quickly to prevent  i rregular distri
but ion of bacil l i  due to drying) .  The slide i s  then placed on the 
levelled l id of a boi l ing waterbath for about 1 -2 mins .  to d ry and 
fix the films. The sl ide is taken off, al lowed to cool and flooded with 
phenol-gelatin solut ion wh ich consists of 0 .5 % gelat in  and 0.5 % 
phenol in  dist i l led water. The solution is then pou red off the slide 
which i s  a l lowed to drai n for 2 or 3 seconds and then placed on the 
water-bath l id aga in  for 2 minutes. The slide is then held in formal in  
vapour for 3-5  mins ,  placed on the l id again to drive off formaldehyde 
vapour  and stai ned by Zieh l -Neelsen method .  Naked-eye examina
tion should confirm that the centre of each square film i s  th icker and 
more deeply counter-stained (counter-stain ing with Loeffler 1 : 5 for 
30 seconds should be very l ight) than the periphery ; if the thickest 
part i s  deviated away from the centre, there may be an i ncompletely 
homogen ized particle causing distort ion or  the water-bath lid may 
not be level . I naccuracy wi l l  follow. A deeply-stained ring with i n  a 
sq uare i ndicates that too much drying occurred before the drop was 
spread to its sq uare form ; a t ightly-stai ned r ing is  often fou nd on 
warm dry days and i s  not a serious cause of error. 

(e) Ten fields are counted across the equator of each drop in the 
following way. The lower, or nearer, edge of the drop i s  found 
under the microscope (oi l - immersion 2 mm. objective) and then, 
using the stage micrometer, the stage is moved down, or nearer 
by 2t mm. which brings the field on to the equator of the drop. The 
slide is  then moved right or left unt i l  the edge of the drop is again 
found and the moving stage adj usted if necessary so that the stage 
micrometer registering lateral movement is set at a division of exactly 
m idway between two divisions and the microscope field is j ust inside 
the spot edge. The bacil l i  i n  this field are counted and then those i n  
9 other fields, found by traversing the stage by t mm.  intervals and 
the average count per field calculated . The last field should be just 
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with in  the opposite edge of the drop ; if the latter has been spread 
rather smal l ,  it may l ie outside and the average of the 9 fields counted 
should be taken. The counts i ncrease, of course, as the t h icker cen tre 
is approached and d imin ish again towards the opposi te edge. The 
"grand average" count  per field for al l  5 drops i s  determined and 
the numbers of baci l l i  per ml. of di lut ion are found by the calibrat ion 
factors set out below. 

2. CaJibration of microscopes and calculations 

Bacil l i  may be counted in the whole circular field (Hilson, 1 956 ; 
H i lson and Elek) with i n  the area of an eyepiece graticule or us ing a 
square eyepiece mask as i n  ret iculocyte est imat ions .  Whichever is 
chosen , i t  m ust be calibrated, most conveniently by examin ing the 
smal lest sq uare of a Neubauer (or other) haemacytometer chamber 
with the same oi l - immersion lens as is to  be used for the count ing. 
To visualise the l ines, the haemacytometer ruled area is not covered 
with a cover-s l ip, the lens is used dry and the microscope condenser 
is racked well down . H i lson found with his objective and x 5 
binocular eyepieces that the field corresponded to 4 smal lest sq uares 
( 1 / 1 00 sq. mm.) .  

Calculation : 1 / 1 000 ml .  of material i s  spread over an area of 
25 sq. mm.  g iv ing an average vol ume of 1 /25,000 ml. per  sq.  mm.  
Each field has  an area of 1 / 1 00 sq.  mm.  giv ing the volume per  field 
as 1 /2,500,000 ml. Therefore the n umbers of baci l l i  per ml .  of 
di lut ion examined (N )  = average count  per field (n) x 2.5 X 1 06 •  
Obviously th i s  m ust be  mult ipl ied by the  d i lut ion factor to arrive a t  
the  numbers of baci l l i  i n  the original homogenate. 

(Note again ,  that for maximum accuracy n should be between 
5 and I S). 

Speci men : Counts : Drop 1 : 4, 2, 4, 1 2, 1 3 , 1 0, 1 5 , 1 0, 8 , 4 ; mean 8 .2  
Drop 2 :  0 ,  3 ,  9, 1 7, 1 5 , 1 3 , 1 1 , 1 2, 3 ,  I ;  mean 8 .4 
Drop 3 :  1 , 6, 2, 1 5, 1 4, 1 4, 1 4, 8, 2, 1 ;  mean 7 .7  
Drop 4 :  2, 3 ,  5 , 1 4, 1 2, 1 2, 1 0, 3 , 0, 1 ;  mean 6.2 
Drop 5 :  5 ,  8 ,  7 , 1 1 , 5 , 1 2, 1 2, 9, 5 , 2 ;  mean 7 .6 

Di lut ion of homogenate : 1 :30 ; 
Baci l l i /ml .  of homogenate = 7 .6  x 2.5  x 30 x 1 06 

= 570 mi l l ion . 

mean 7 .6  

I t  should be ment ioned here that  wi th the technique applied, no 
distinct ion is made between living and non-living bacil l i .  The number 
of bacteria found and calculated are derived from those micro
organisms that were stainable (Hanks, 1 95 1 ; Hobby et aI, 1 954). 



No. o/ 
Test Group animals 

( I )  Controls untreated . . .  I S  

(2) DDS 
0.2 % in the food . . .  1 3  

(3) 'Vadrine' 
1 .0 %  in the food . . . 1 0  

(4) Controls infected with 
heat-treated bacilli  (5 
mins. at 1 00° C.) . . . 7 

TEsTIS (cm.) I SPLEEN (cm.) BACTERIAL INDEX 
--- --1--

Length Breadth Depth Length Breadth Lung Liver Spleen 

---

2.2  1 .2 0.8 4.6 l . l  1 .3 1 .3 1 .4 

2.0 1 . 1  0.8 5 . 5  1 . 3 0.6 0. 1 0.4 

1 .6 0.8 0.5 3.9 0.8 0.2 0.2 0.3 

I 

1 .7 0.9 0.6 4. 1 0.7 0.4 0.8 0.4 

- = No. of Bacteria per ml.  Testis Homogenate Control Group ( I )  

No. o f  Bacteria per m l .  Test is Homogenate Test Group 2 ,  3 o r  4 

Mean 

1 .3 3  

0.37 

0.23 

0.53 

Bacteria per mi. 
testis homogenate 

1 ,304,885,000,000 

1 9,939,980,800 

I ,63 I ,000,000 

2,257,643,000 

-Ratio 

0 

65 

800 

578 

V. 
tv 

r ttl "0 
::c � -< 
� ttl 
� ttl 
� 
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Results 

The results obtained i n  the animal tests are summarized in the 
table.  These are expressed in  s imple average figures wh ich were cal
cu lated for the i ndividual test  groups. 

Fifteen rats died from non-specific infect ions d uring the course 
of the experiment.  

I t  i s  shown in  the summarized average figures that D DS and 
'Vadrine', which were both mixed as pure substances with the food, 
exert a marked therapeutic effect on experimental leprosy i n  the rat . 
This is revealed i n  the average size of the testis and the spleen with 
the exception that the spleen in the animals under D DS is larger 
than that of the untreated controls. The bacterial i ndex, calculated 
from the number of bacteria present  i n  t issue suspensions of l ung, 
l iver and spleen,  shows an average total degree of infect ion in the 
untreated controls of 1 . 33 as compared to 0.37 i n  the DDS, 0.23 in 
the 'Vadri ne' and 0.53 i n  the group infected with heat treated baci l l i .  

A comparison of  the  average n umber of  bacteria per  m ! .  testis 
homogenate clearly reveals the effect of D DS and 'Vadrine' .  With 
an infect ion dose of about 250,000,000 bacil l i ,  the calculated number 
of bacteria per m! .  testis  homogenate indicates that neither DDS 
nor 'Vadrine' are able to destroy the  murine leprosy baci l l i .  Both 
substances, however, i nhibit the increase of the micro-organism to a 
marked degree as is demonstrated by a comparison with the un
t reated control group. With the test series as arranged by us, and the 
dosage chosen, 'Vadrine' has proved to be more efficient than D DS .  

Hobby et a I ,  ( 1 954) also observed that in  the  tissue suspensions 
of animals ( lung, l iver and spleen),  bacteria could be demonstrated 
i n  the animals which had been infected with heat treated suspensions 
Myc. leprae murium. The question of whether this i s  due  to the trans
port of non-living micro-organisms of these organs or to the fact 
that heating for 5 mins .  at 1 00° C. i s  inadequate to destroy all the 
bacteria is left open by the authors. According to the findings 
reported by Naguib et aI, ( 1 956), the latter possibi l ity is the more 
probable. In tests carried out by these authors (intracorneal i njection 
in  the mouse) even suspensions of Myc. /eprae murium heated to 60° 
C. for 1 20 mins .  caused typical lesions although only after a pro
l onged latent period of up to eight months. 

Elek and Hilson ( 1 956) assume that non-living lepra bacil l i  are 
taken u p  by tissue phagocytes and remain demonstrable by staining 
for long periods. Four months after intraperitoneal infection of white 
rats these authors were unable to dist inguish any difference (number 
of bacteria, histological changes) between the animals which had 
been infected with l iv ing m urine leprosy bacill i  and those infected 
with heat t reated bacil l i .  Our own results, i .e . ,  the number of bacill i  
per ml .  testis homogenate in  the group infected with heat treated 
organisms is significantly lower than that of the control group, 
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although it i s  larger than should be assumed on the basis of the 
amount i njected. Provided the technique of our heat treatment is 
correct, it must be assumed that this treatment did not destroy all the 
baci l l i .  This may have permitted a certain proliferation of baci l l i .  
I t  is expressed by a larger number of bacteria per ml . testis homo
genate compared to the injection amount. It would appear therefore 
that our  observat ions support the opinion of Naguib and his 
associates. 

Summary 

The treatment of experimental murine leprosy in the rat with 
4 :4 'diaminodiphenyl-sulphone (DDS) and p-amino-salicylate of 
2-pyridyl (4)- 1 , 3 ,4-oxdiazolone-(5) ('Vadrine') u nder our  test con
ditions and with the chosen dosage reveals a marked therapeutic 
effect of both substances. 'Vadrine' would appear to be more efficient 
than DDS .  The test results obtained in  animals infected with heat
treated suspensions (5 mins .  at 100° C.) of murine leprosy bacilli 
give rise to the suspicion that either our technique for the heat
treatment was incorrect or that this t reatment is insufficient to 
destroy all the baci l l i .  
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H I STAM I NE I N  THE BLOOD I N  LE PROSY 
DR. B. B. GOKHALE 

Department of Dermatology, Sassoon Hospitals, Poona, India. 
At various national and international conferences there has been 

meticulous and prolonged discussion of the classIfication of leprosy, 
but none has been evolved to su i t  all opinions .  There has been wide 
agreement about the existence and polar posit ion of the lepromatous 
and tuberculoid forms, because each has a dist inct cl i n ical, patho
logical, and immunological pict ure. The immunology is  not well 
understood. In  the classical cases of tuberculoid leprosy the lepromin 
test is strongly positive, while in the lepromatous it is negative, and a 
theory was propounded that the positivity of the test i ndicates 
"allergy" and the negativity "anergy" (Rotberg, 1 939 ; Davey, 1 946). 
Still it is not quite clear whether positivity indicates allergy or 
potential allergy. Lepra reaction, which is an i mportant and i nterest
ing phase which can supervene in the cli nical course of leprosy is  also 
thought by some to be of allergic nature. Various arguments for and 
against theories of allergy are put forward from time to time but 
remain speculative because of the failure to cultivate M. /eprae in  
artificial media and to inoculate i t  successfully in  experimental 
animals. 

I t  has long been recognised that h istamine plays a very im portant  
role in anaphylactic shock and in  such human allergic reactions as 
urt icaria and hay fever. Ake-Nitzen ( 1 947) observed derangements 
of the histamine content of the blood in cases of arsphenamine 
dermatitis and of chronic recurrent urticaria. Hence i t  was thought 
worth while in leprosy to study the subject biochemically, and to 
estimate the histamine content of the blood . 
Material and Methods 

Most of the blood samples were col lected by venipuncture from 
leprosy patients a t  the  Sassoon Hospitals, Po on a, and from blood 
donors to the blood bank at the same hospitals. All subjects came 
from a particular type of socio-economic group, so there was 
stratified sampling, and samples from the leprosy and non-leprosy 
group could reasonably be compared . The sampling was done at 
random, and the samples were taken after a vegetarian breakfast at 
about 10 a.m. and sent within the hour in an ice chest to the labora
tories. Most of the samples were taken from males aet. 1 9  to 34 years 
and a few from non-pregnant adult females. Cl inical records have 
been maintained of all subjects of the study, with haemograms and 
the results of serological tests for syphi l is .  There were 75 non-leprosy 
and 68 leprosy subjects. 

The method used for the estimation of the histamine of the 
blood was a combination of those of McIntire et al. ( I 947) and 
Lubschez ( 1 950), and the steps were as follows :-

1 .  Extraction of histamine from the sample in n-butanol ; 
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2. Adsorption of histamine from n-butanol on cotton-acid
succinate ; 

3 .  Elution and colorimetric est imation of histamine i n  i ts  purified 
form. 

This microchemical method is su i table for the estimation of 
h istamine base i n  amounts of the order of 0.0 I to 0. 1 m icrogram or 
more per cc. of sample. The substance extracted from the blood by 
this method was identified chemically as h istamine.  It was then 
tested for its pharmacological action in the experimental animal (the 
dog), where i t  behaved l ike h istamine in producing a fal l  in blood 
pressure.  Its effects were counteracted by the antihistaminic drug 
anth isan (Messrs . May & Baker, I ndia, Ltd . ) .  Quanti tat ive pharma
cological and chemical est imations agreed wel l .  The resu l ts  of the 
st udy are presented in the Table. 

Results and Discussion 

In the non-leprosy cases. the mean histamine level in the blood 
has been 4.84 microgram of histamine base per 1 00 cc. (all the values 
are expressed in terms of histamjne base) : i n  the leprosy subjects it 
was 7 .0 1 microgram per 1 00  cc. (see Table). In order to assess the 
d i fference between the two groups, Student's t-test was appl ied to the 
values obtained and the value of "t" was found to be h ighly signi
ficant (3.045). The histamine levels are sign ificantly higher in leprosy 
subjects .  

TABLE OF FINDINGS 

Means (in mic· 
Results of t·test 

No. of S ubject s  
rograms per Sta ndard R ange 

Coefficient of for significance 
and Type 100 cc. blood) Deviat ion Dispersion of difference of 

means 

78 non-leprosy 4.84 3 . 3  0 . 4  to 0.68 
1 3 . 6  

. 

68 leprosy 7.0 1 5 .2  0.6 to 0.74 H ighly 
24.4 sign ificant 

21 lepromatous 6.94 4.3 1 .3 to 0.62 Slightly 
1 7. 8  s ign ificant 

30 tuberculoid 7.99 6.2 0.5  to 0.77 H ighly 
24.4 s ignificant 

1 7  other types 5.5  3 . 6  1 . 3 to 0.65 Not 
1 2.0 sign ificant 



H ISTAMINE IN THE BLOOD IN LEPROSY 1 57 

The respect ive means and standard deviat ions (see Table) were 
calculated for the leprosy types, of which there were 30 tuberculoid ,  
21  lepromatous, and 17 maculoanaesthetic or di morphous.  The 
applicat ion of the t-test to their values showed that the significant 
difference between the means of the two groups was main ly due to 
the tuberculoid type ; th is  finding is  of particular i nterest i n  v iew of 
the fact of the strong positivity of the lepromin test  in  tuberculoid 
leprosy. 

Though this study of a representat ive group of leprosy cases 
showed a sign ificantly higher blood histamine level than in  the group 
of normal cases, this was as a group, and great variat ion was found 
in individual cases. This suggests the value of a linear study of 
individual examples of the leprosy types i n  different cl in ical phases 
of the disease, such as reaction or qu iescence. A ke-N itzen carried 
out such a study in  cases of chronic u rticaria, with i l luminating 
results, for in  his cases the h istamine content of the blood dropped 
when the symptoms increased and rose when the cases improved . 

Summary 

The histamine content of the blood in leprosy subjects as a 
group has been fou nd to be h igher than i n  non-leprosy subjects. The 
tuberculoid type showed the more markedly sign ificant h igher levels ; 
as i n  this type the lepromin react ion is s trongly posit ive, the finding 
i s  of great interest . 
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LEP ROSY RELI EF A N D  CON T RO L  WORK I N  

T I R U K OI LU R TALU K ,  SOUTH I N DIA 

V. EKAMBARAM, M . B . B .S .  

and C. S .  GANGHADARA SHARMA , M . B . B . S .  

( Medical Officer in Charge and Assistant Surgeon respectively oj 
the Government Leprosy Treatment and Study Centre, Tirukoilur) .  

Introduction 

M any methods of control have been applied to leprosy, that 
oldest human disease, but st i l l  i t  remains  a great problem i n  many 
underdeveloped countries. Ideas about the control of the d isease 
have varied from century to centu ry, but basically leprosy is  a rural 
disease and control methods should be adapted to rural cond it ions.  
The aim of th is  paper is to present  and discuss existing control 
methods of various countries and compare them with I ndian methods, 
i n  particular with those used in this Centre, which is one of the major 
control units of the Government of I ndia .  

In the past the principles of leprosy control have been greatly 
influenced by irrational fear of leprosy. Methods tended to be 
drastic and inhuman , and the previous lack of an effective treatment 
tended to keep them so. The leprosy sufferer was t reated as an out
caste and a danger to society, and was forced to l ive outside the 
vi l lage, d ress differently, and announce h imself as "unclean" when 
any "healthy" i ndividual passed by. This cruel and unscientific 
att itude was not surpris ing i n  v iew of lack of knowledge of the 
d isease, and i t  may have been effective i n  Europe in  securing a 
measure of control . The discovery of the causal organism by Hansen 
the Norwegian leprologist i n  1 874 led to some improvement, since 
leprosy could now be regarded as one of the infectious d iseases and 
potentially controllable. As there was st i l l  no known effective 
therapy, the emphasis on segregation continued, and during the 1 9th  
century th is  was  mainly institutional segregation i n  "sett lements". 
For lack of knowledge there was no  effective propaganda to prevent 
the disease . Then i n  the latter part of the 1 9th century leprosy did 
come to be understood better and the first steps i n  classification were 
taken , and M uir  enunciated his three principles of control , Propa
ganda, Treatment, and Survey (P.T.S . )  and began to apply them in  
I ndia. I n  many countries for some t ime segregation remained the  
main  bulwark of  control. 

Modern Consensus of Opinion about Leprosy Control 

This has been greatly modified by the coming of effective therapy 
by the sulphone group of drugs. After leprosy prevalence has been 
ascertained in a given area, and the environmental condit ions 
studied, treatment facil it ies can be provided where needed, and we 
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can start to use the sul phones as a method of control .  The new treat
ment centres are placed carefully wherever needed, so that  patients 
wi l l  not have to attend far from their  homes. The control act ion 
of the sulphone t reatment belongs to i t s  power of gradually red ucing 
the bacillary counts, and of late there has been a tendency to make 
t reatment available sooner and more surely by placing the cl in ics 
where the patients l ive, that is ,  in the vi l lages themselves. Further
more, domicil iary t reatment has been introduced. I t  has been 
possible also to improve propaganda because of the growth of our 
kn owledge. Great stress i s  Ia id on t he protection of chi ldren from 
infect ion,  the importance of early t reatment for leprosy, t he import
ance of regularity in  t reatment,  and t he need for an enl ightened 
at t i t ude to leprosy. 

(One of us, V .E . ,  recently studied leprosy control un i ts ,  by 
means of a W H O  Fel lowship, i n  Nigeria, Ceylon , Malaya, and Siam, 
and we propose to describe the working of our Tirokoilur Centre 
and then compare them with i t) .  

The Tirukoilur Centre 

This was establ ished in South Arcot District in Apri l  1 955 as 
a major control un i t  under the principles of leprosy control enun
ciated by the Government of I ndia. These principles recogn ized the 
ant i-baci l lary act ion of the suI  phones and the use i n  control that 
could be made of i t ,  and set up a number of pi lot project areas for the 
appl icat ion of i ntensive mass treatment and s imul taneous heal th 
educat ion about the infectivity of the d isease and i ts  prevent ion,  
i nculcat ing a rat ional out look on the disease and sympathy between 
patients and the healthy. It is  hoped by th is  propaganda to overcome 
the tendency to conceal the d i sease. Each centre should cover a 
population between 40,000 and 50,000 in  an effort to take the t reat
ment to every pat ient and contact, if  necessary by house to house 
visi ts .  Two types of centre are proposed. I n  the Study and Treatment 
Centre t reatment and health education wil l  be joined to leprosy 
su rveys by a special team using laboratory faci l i t ies, and trials of 
BCG wil l  not be forgotten .  On the other hand there will also be 
plain Treatment Centres. 

Accord ingly the Tirukoi lur  Centre founded in 1 955 compri sed 
four  sections,  ( 1 )  a Treatment Unit  wi th staff of 2 medical officers, 
2 nurses, 2 n ursing orderl ies, 2 compounders, 2 peons, 2 health 
i nspectors, 2 menials ; (2) a Survey Uni t  with staff of 1 health officer, 
2 health inspectors, 2 peons ; (3) A Laboratory U ni t  with staff of a 
pathologist medical officer, 1 technician, 2 menials ; (4) an Adminis
trative Un it with 5 clerks .  There was a jeep for t ransport, with one 
driver. Later some of the staff posts were found to be unnecessary 
and the staff was reduced slightly. 

The range of work was based on the former working area of a 
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non-official leprosy organ izat ion cal led the Thakkar Bapu Kush ta  
N ivaran  Sangh. Th i s  a rea i s  on the  north side of  the  River Penn iar  
i n  Tirukoi lu r  tal uk ,  and comprises some 80 square m iles (about 
207 sq . k i l om.)  conta in ing  54 v i l lages and a total  populat ion of 
65,290. From the headquarters at Tirukoi lur  work extends to a 
maximum of 1 3  mi les (about 22 ki lom. )  i n  a l l  directions. Patients 
obtained from the area were 2,447 (456 lepromatous and 1 ,99 1 non
lepromatous) and in addition there were 1 ,767 patients treated from 
outs ide the project area, so the grand total amounted to 4,2 1 4. There 
were 6 outpatient clin ics. 

In its general plans the Tirukoi lur Cen t re includes a leprosy 
survey and re-survey at 5 years of all vi l lages in the area , and of 
some v i l lages outside the a rea which wi l l  serve as controls at a t ime 
of evaluation .  In  the epidemiology attent ion wil l  be paid to the 
number of new cases among contacts and non-contacts, any i ncrease 
in the i ncidence of leprosy, the progress of patients who have been 
d ischarged from treatment, a nd the effect of migration and immigra
tion on these vil lages . The main a im i s  to make treatment available 
to al l  patients by means of treatment centres m the vi l lages and house 
distr ibution of the sulphones, with adequate records and follow-up.  
There i s  a 20 bed hospital attached to headquarters where in compl i
cat ions and systemic and surgical condit ions can be treated . Contacts 
are observed closely, and laboratory investigations are available at 
the headquarters laboratory. 

The 6 clin ics a re sited in the zones of the area in such a manner 
that no  patient need walk more than 3 miles to attend. Each cl in ic 
funct ions once a week .  The trea tment team of doctors, pharmacists, 
and nursing orderl ies t ravels in a jeep carrying DDS and medicines 
for i n tercurrent i l lnesses, and ointments and dressings. Patients 
assemble a t  roadside v i l \ages according to a scheduled weekly 
programme ; records are made of treatment and smears and photos 
taken as i ndicated . The treatment party thus covers a zone thoroughly 
and the m inor general a i lments of the local population are treated 
as required, which adds to the popularity of the specific campaign . 
The rout ine leprosy treatment used is oral D DS, with oral th iosemi
carbazone for a few cases who do not tolerate D DS well . 

Health Inspectors of the t reatment uni t  have an i mportant part 
to play. Any absentees a re sought out in their homes on the following 
day by the two health inspectors, who find out the cause of absence 
and give the sulphones if the cause of absence was reasonable and 
unavoidable, such as ulceration or the  demands of  agricu ltural work . 
Each health inspector keeps a daily diary of his work which is read 
dai ly by the medical officer. Any patient found on these visits to be 
suffering from complicat ions or an i ntercurren t  disease can be sent 
to the hospi tal , which can deal with most of these as well as the sur
gery for acute neurit is ,  for gynaecomasha, deformity requiring 
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am putat ion,  and other condit ions.  The health inspectors also have 
the oversight of contacts ; they examine healthy contacts every 6 
months .  Registers are kept of all pat ients in  the area and their  
contacts. If  leprosy is detected i n  a contact, or any suspicious signs 
of it ,  he is sent at once to the medical officer fot examination .  St i l l  
another duty of the health inspectors is to oversee the leprosy pat ien ts  
who have been detected by the survey party and have fai led to attend 
for treatment, and to encourage them to do so. During the regular 
visits to the vi l lages, the treatment party as well as the heal th 
inspector do propaganda to the vil lagers about the nature of leprosy 
and how to prevent its spread,  with special emphasis on how to 
protect chi ldren .  

In  the laboratory attached to the headquarters of the centre, 
smears, blood examinations and routine urine and stools exam i na
t ions are done, but h istopathology is not avai lable as yet. The 
admin.istrative unit looks after the office work and records and 
general matters connected with the centre. The general administration 
of the centre and the di rection of the activities of the sect ions is in  
the  hands of one  of the  assistant surgeons who is an  experienced 
leprosy worker. 

Discussion of the Working of the Centre 

Certain practical advantages emerge i n  the above method of 
working. The method of giving treatment to the pat ients in  thei r 
homes and villages is a satisfying alternative to the i m possible task 
of providing institutional care for all patients in a heavily endemic 
area. Because the patients are not  extracted from their homes and 
vil lages for treatment the problem of rehabi l i tat ion is rendered 
easier ; it is a difficult one for inst i tutional patients. The tendency to 
hide, so common where compulsory segregation is in force, is also 
counteracted by home treatment, and patients tend to come early 
in the d isease. The cost of maintenance of the patients is saved and 
the working cost is much less than i n  the institutional method. There 
is no  disruption of the family structure and social problems do not  
arise, such as  when the patient is the breadwinner ; nor is  the stigma 
attached to the disease so noticeable i n  the home and village scheme 
as in  the case of those segregated i n  an institut ion.  

Some difficulties peculiar to this area have arisen .  M ost of the 
people have to work i n  the fields during the morning and best part 
of the day, and this h inders attendance. Their poverty also reacts on 
this, as many cannot afford loss of a day's wages once a week,  and 
many employers are not wil l ing to release them in the mornings 
which are the best for the field work. Poverty and undernourishment 
of many involves them in general ailments and i n  lepra react ion 
which damage their attendance. I njuries to the l imbs from manual 
labour and field work, and subsequent i nfection,  may afflict some, 
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and lead on to mut i lat ions .  They may not attend hospital because of 
poverty and lack of transport. As most of the pat ients are i l l i terate 
and su perst it ious, there are some absences from the cl in ics because 
of the i nfluence of various superst i t ions .  In a country where doctors 
are few and special ist leprosy workers very few, quacks have a great 
opportuni ty. They promise quick and miraculous cures and lure 
many patients from attendance at the clin ics. Quacks and a few 
antisocial persons may decry the prolonged treatment. DDS i s  
avai lable i n  the open market. A few rich patients occur, but for 
snobbish reasons fai l  to attend the cl in ics, and may take no t reatment 
at al l .  Even among the poor there are some who reject advice and 
treat ment, knowing that there is no compulsive law about i t ; th is  i s  a 
cause of worry to the leprosy workers. An analysis of the reasons 
for absence in a token sample of 1 00 patients, based on the report of 
the visits of health i nspectors over 3 months, reveals the following :-

Agricultural work 1 69 

General ailments and complications 38 

Temporary migration (to earn a l iving) 65 

Negligence (superst i t ions and ignorance) 225 

Under treatment by quacks and private doctors 30 

Not will ing to take treatment at cli nics 46 

573 visits paid . 
Certai n administrative difficulties are worth reporting. The first 

i s  caused by the reluctance of all classes of hospital workers, even 
doctors, to work in the leprosy field. Those posted to it are usually 
unwill ing workers, and there i s  no i nducement in the shape of extra 
privileges of pay or leave. The medical officers of the centre are the 
only people trained in  leprosy work so a heavier burden falls on 
them : they have to conduct the outpatient clinics dai ly and much of 
this routine work could be managed by non-medical workers i f  they 
were available. The medical officers are few in number and hence the 
area that can be controlled is  l imited. 

Comparison with Centres Abroad 

The senior author recently v isited Nigeria, Ceylon, Siam, and 
Malaya as a WHO Fellow in leprosy control, and is  able to report his 
comparative impressions as follow :-

Nigeria. Leprosy work is now being orgal1Jzed on a mass scale 
in Northern Nigeria. The one medical officer at headquarters 
organizes and di rects the entire leprosy control work with the help 
of specially trained non-medical people called leprosy inspectors and 
d ispensary attendants. The local medical officer i n  each area super
vises the dispensary attendants who carry out the routine leprosy 
treatment. The senior leprosy specialist, formerly the only medical 
specialist for leprosy (now, in 1 958,  there i s  a second) periodically 
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vis i ts the cl in ics to assess the progress of the cases and i n spect the 
work of the non-medical personnel .  Al most all the  rural a reas of 
N orthern N igeria now have leprosy outpat ient cl in ics. It i s  the  
senior specialist who t rains the d ispensary attendants in  leprosy 
work at the various hospitals ,  and the leprosy inspectors. [ visi ted 
many of these clin ics and found that  they are wel l run .  The n umber 
of pat ients treated by th i s  system now reaches the remarkable total 
of 1 20,000. 

In Eastern Nigeria the control scheme was started many years 
ago and has had t ime to show perceptible effect .  The special feature 
is that there is a leprosari u m  for each province wh ich serves as a 
focus.  The various outpatient cl i n ics studding the province are 
managed by leprosy inspectors, who aga in  are non-med ical personnel 
who have been specially trained . The med ical officers of the lepro
sari um visit the cl in ics periodically to watch the progress of t he cases 
and examine the working of the cl i n ics. Thus there is  a un iform 
policy in  the province because the leprosari um medical officers share 
i n  the central and the dist rict work. Because non-medical personnel 
do the routine work of the cli n ics the medical officers are free for the 
more skil led work and for research . This method would su i t  I nd ia  
very wel l .  

In Ceylon the incidence of leprosy is low and there are on ly 
about 3,000 cases. In  Ceylon the special feature is that the care of 
leprosy patients in an a rea is the responsibi l i ty of the Publ ic  Heal th 
section of that area. The number of patients be ing few, individual 
attention can be paid to them : accurate registry is kept of them. 

In Malaya there is no  organized leprosy control work apart from 
a well equipped and first class leprosarium a t  K uala Lumpur and 
another smaller one near Penang. 

In Siam there is  a huge leprosy problem, as in I ndia, but 
U N ICEF has come to their aid. There is a p i lot project at Khon Kaen 
i n  Northeast Siam wh ich is a field unit resembling our centre. I t  
works on  the same pattern as ours but  has non-med ical personnel 
special Jy trained in  leprosy and called sanitarians, who carry on the 
routine work. The units are of two k inds, stationary and mobile. 
The stationary units are parts of the respective publ ic health depart
ments and a specially trained public health worker looks after the 
patients in the area, and domicil iary treatment is i ncl uded . I n  the 
mobile unit  there are various teams under charge of the sanitarians 
who travel to the various outpatient cl i n ics. Here aga in  a few 
medical officers with the help of non-medical personnel are able to 
look after the leprosy control work of the whole province. There are 
several leprosy settlements i n  Siam but the ideas of leprosy control 
represented by them have become obsolete. There are interesting 
"leprosy villages" in  the  country.  I visited one such near Khon Kaen . 
The WHO officer who founded th is  village said "Instead of the 
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patients being forced to  stay i n  set t lements which are almost prison 
camps these vi l lages are ideal .  Here many people who have leprosy 
come and settle down, take t reatment from the Leprosy Pilot Project , 
and at the :.ame t ime earn their l ivelihood by engaging i n  occupations 
suited to  them, such as agriculture,  carpentry, and cottage i ndus
t ries ."  This vil lage is made up  of a group of families from various 
parts of the province. Many stay in  the vil lage with their families of 
ch i ldren .  They are given weekly t reatment by the staff of the pilot 
project . Cult ivable lands are made available to them. They seemed 
quite happy, but I do not recommend this method, for various 
reasons. There is the same disruption of the social structure as in 
going to  a settlement .  They leave their homes, and this would not be 
popular in I ndia .  The cont rol of leprosy by this method has the 
weak ness that children stay with their parents and mix freely with 
other patients .  This i s  a serious matter, in spite of the fact that 
preventive DDS is  given to the children .  Leprosy villages if appl ied 
on a mass scale in India would cause endless difficulties over land 
acquisit ion i n  an overpopulated country, and in fact would be 
impossible. Leprosy villages also add to  the financial burden on  the 
state, and the st igma of l iving i n  a specified place is s imi lar to  that 
of l iving in an i nstitution. 

Mention should be made of n ight segregat ion as advocated by 
Dr.  R .  G .  Cochrane in I ndia. This was based on the fact that many 
patients are only i n  contact with their children during the n ight ,  
owing to being away on field labour most of the day .  Segregation 
of infectious patients at n ight would go a long way in the control of 
the d isease. I agree in principle with this method but fear it will not 
succeed in  practice, because considerat ions of caste and socia l  
differences in our vi l lages wi l l  h inder it too much. 

Conclusion 

We have described the methods and ideas of leprosy control 
current i n  South India and some other countries visited by the 
senior author. From our experience as leprosy workers we th ink the 
problem of leprosy control can only be solved if i t  i s  tackled along 
with other vil lage problems and not as an isolated entity. Above aU 
the disease can be controlled only i f  the state, the public, and the 
patients cooperate with the medical authorities. We reserve for a 
future date the assessment of the progress of the work of this centre.  
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Appendix 

(I) Summary of Survey Results in Pilot Project Area : 

N umber of vi l lages served by the Centre . . .  54 
Populat ion of these v i l lages . . .  65,290 
Populat ion actually examined 59, 1 49 
Total number of leprosy cases detected . . .  2,447 

(\eprom. 456 ; non-Ieprom. 1 ,99 1 )  
Average gross i ncidence of each vi l lage 54.66 
Average open case rate of each v i l lage 1 7 . 8  

(2) Summary of the Work of the Tirukoilur Centre: 

Number of outstat ion c l in ics 6 
Total number of known cases in the area 2,869 
Total number of pat ients under treatment in p i lot area 2,447 

( \eprom. 456 ; non- Ieprom. 1 ,99 1 )  
N umber of cases under treatment who originate outside the area 1 ,767 

G rand total 3 ,870 

Number of healthy contacts under observation 1 0,688 
Average number of patients t reated at a l l  the s ix cl i n ics per week 1 ,656 

Results 

1955 : 1 ,07 1 pat ients on rol l  at beginning of year. 
768 fresh cases registered during the year. 

No lapsed cases. 
1 ,839 pat ients at end of year. 

No cases with resolut ion of lesions. 
No lepromatous cases who became negative. 

1956 : 1 ,839 cases at beginning of year. 
824 fresh 
32 1 lapsed 

cases. 
cases or migrated. 

2,342 cases at end of year. 
59 cases with resolution of lesions. 
80 lepromatous cases who became negative. 

1957 : 2,342 cases at beginning of year. 
250 fresh cases. 
704 lapsed cases or m igrated. 

1 ,888 cases at end of year. 
94 cases with resolution of lesions
72 lepromatous cases who bec . 

ame negative.
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ABSTRACTS 
On the Nature of the Mitsuda and the Kveim Reaction, R. Kooij and 

T. Gerritsen, Dermatologica, Bas1e, 1 1 6, No. I ,  1 958,  pp. 1 -27.  
After a review of the work of previous authors on the lepromin 

and Kveim reactions, the authors recal l that  they themselves obtain 
posit ive lepromin reactions with normal t issue particles (Int .  J .  of 
Leprosy, 24, 1 956, p.  1 7 1 ), and after concentration and centrifugal iza
t ion of the normal t issue preparat ions the strength and specificity 
of the react ion had decreased . This suggested to them the hypothesis 
that i n  the M itsuda reaction the presence of particles and the size 
of them might be the important factor, and the M itsuda is in effect 
a foreign body react i on or isomorphic phenomenon . In their first 
experiment they tested a suspension of particles from normal l i ver, 
prepared by the Dharmendra method, against lepromin from 
lepromatous ear  lobes and lepromin from lepromatous l iver and 
spleen , on 10 tuberculoid patients .  The preparation from normal 
l iver gave positive results in tuberculoid leprosy, and negative in 
lepromatous leprosy, and the reactions were s imilar to those from the 
lepromins .  In the second experiment  they tested various preparations 
of normal l iver for act ivity. That obtained by the M itsuda-Wade 
method was nearly inactive, but when it  was concentrated 1 2  t imes 
the react iv i ty almost doubled .  A Dharmendra preparat ion from 
normal l iver, 25 t imes concentrated, resu lted in even stronger 
M itsuda react ions,  and the strongest were obta ined with a Dharmen
dra preparat ion 1 00 t imes concentrated. With the concentrated 
preparations the lepromatous form of leprosy showed negat ive 
results .  In the third experiment they compared the activity of the 
1 00 t imes concentrated Dharmendra preparat ion from normal l iver 
with that of lepromin made by the Mitsuda-Wade method from 
lepromatous ear lobes, and of another similar lepromin made from 
lepromatous l iver. They found that the preparation derived from 
normal l iver behaved very Hke the others, though somewhat weaker, 
but it could be used as a standard preparation .  In their fourth 
experiment they studied the importance of the particulate state of the 
preparation ,  using bacterial filtrates (Seitz) of (a) the Dharmendra 
preparation from lepromatous earlobes ; (b) the 25 times con
centrated Dharmendra preparation from normal l iver ; (c) a crude 
preparation from lepromatous l iver, obtained by the Mitsuda-Wade 
method . The results of the average readings showed that the particu
late nature is  essent ial for the Mitsuda react ion.  In their fifth experi
ment they tested several Kveim antigens on both tuberculoid and 
lepromatous patients, comparing them with Mitsuda-Wade pre
paration from normal l iver ; the results were all very similar. All the 
Kveim preparat ions showed weak or negative reactions in lepro
matous leprosy and posit ive results in t uberculoid. In the latter 
biopsies showed histologically a tuberculoid structure.  
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The author s conclude that the Kve im antigen does not con ta i n  
a specific substance and the  react ion produced i s  s imi lar to tha t  of  
a sal i ne nature.  Probably the  Kveim react ion d iffers on ly quant i ta
t ively in healthy people, pat ients with sarcoidosis, tuberculoid 
leprosy, and perhaps some other diseases : i t  i s  an  expression of a 
sarcoid mode of react ion i n  certain i nd ividuals, and the d i sease 
sarcoidosis is a syndrome wh ich can be evoked by many agents .  
The M itsuda reaction also seems a sarcoid (tuberculoid) form of 
foreign body react ion ,  or an isomorphic phenomenon .  I t  seems to be 
a general t i ssue response to foreign bodies, such as leprosy baci l l i ,  
normal t i ss ue particles, e tc .  The t uberculoid or sarcoid mode of 
reaction may be a general predisposi t ion  on the part of certai n 
i ndividuals, and infants and growi ng chi ldren develop it as part of 
a normal maturation cycle .  The absence of the M i tsuda reaction 
in the lepromatous type may be due to a faul t  i n  the reticulo-endo
thel ial system. More st udy of the M itsuda reaction and the causes 
of its absence in the lepromatous may lead us  to a better under
standi ng of the pathogenesis of leprosy. 
Effect of BGC Vaccination, Lepromin Testing, and Natural Causes in 

Inducing Reactivity to Lepromin and to J. A. Doull, 

R. S. Guinto, and M. C. MabaJay. I n t .  J .  
Tub

of 
ercul
Leprosy, 

in . 
25, No. 1 ,  

Jan .-Mar. 1 957, pp. 1 3-37 .  
The a uthors carried ou t  field work of 7 months in  the island of 

M actan , PhiHppines, on  a selection  of heal thy children ; there were 
550 between the ages of 6 and 35 months.  As a control group, an 
artificial  arrangement  of 1 1 0 sets of 5 chi ldren was set up. The 
i noculations of PPD-S, BeG, lyophiHzed BeG, diphtheria toxoid, 
sal ine, and lepromin  were careful ly grouped and planned to deter
mine the relative importance of natural causes, ini tial lepromin 
test ing, and BeG vaccination in  producing reactivity to lepromin 
and to t ubercul i n .  The results tended to show that increase in 
frequency of reactiv ity to lepromin in subjects vaccinated with BeG 
cannot be attributed to the vaccination with BeG alone. Natural 
causes contribute, and this natural reacti vity to lepromin is  not 
necessari ly d ue to infect ion with M. leprae. Infection with  M. 
tuberculosis is also an inadequate explanation.  
Significance of the Relationship Between the Lepromin and Tuberculin 

Reactions in Leprosy Contacts. N. Souza Campos, J. Rosemberg, 

and J. A. Aun. In t .  J. of Leprosy, 25, No. 1 ,  Jan.-Mar. 1 957, 
pp. 38-48 . 
They studied children i n  preventoria and carried out  tuberculin 

and lepromin tests on them. These children had been exposed to 
leprosy infect ion, for their parents were leprosy patients .  The authors 
found evidence of the existence of a state of specific resistance or 
immunity due to the attack by leprosy infection, as well as a state of 
cross resistance due to tuberculous infect ion.  They analyse the situa-
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t ion in  contacts by dist i nguish ing between those with a state of 
" leprosy infecti on" and a state of " leprosy di sease ."  Some contacts 
are lepromin-posit ive and have either or both a specific resistance and 
cross resistance ; they may appear to be free of morbidity or show 
tuberculoid lesions .  Other contacts are lack ing i n  resistance and are 
lepromin-negat ive ; there may be no s ign of morbidity or there may 
be i ndeterminate or lepromatous lesions. The authors also found 
that the i ncidence of leprosy among close contacts is  much lighter 
than suggested by general epidemiological data. They think that 
priority i n  care and consideration should be given to lepromin
negative and tubercul in-posi tive chi ldren,  and next to lepromin
negat ive and tubercul in -negat ive chi ldren .  They noted a h igh 
frequency of posit ive lepromin react ions in  subjects without apparent  
leprosy, and a h igh incidence of tubercu loid lesions among the close 
contacts with open forms of leprosy, and suggest the possibi l i ty of 
the existence of a lymphatic system infection in which clinical signs 
are absent, and the true onset of leprosy i s  shown by the visible or 
detectable clinical manifestat ions .  
Is Erythema Nodosum Leprosum a Favourable Occurrence ? A. R.  

Davison and R. Kooij. In t .  J .  of Leprosy, 25, No. 2, April-June 
1 957, pp.  9 1 -98 .  
The authors i ncline to the view that e .n . 1 .  i s  a form of pannicu

l i t is  and confirm its great i ncrease since suI  phone therapy began to 
be used. They find i t  is not a react ion to one class of drugs,  but is 
provoked by all drugs which are act ive against leprosy ; yet i t  i s  not 
a reaction to the drug treatment alone, for i t  does not occur in non
lepromatous cases under any type of treatment .  From their study of 
200 patients with e .n . 1 .  and 1 42 without i t  they derive strong evidence 
that it i s  not a favourable sign in the course of leprosy. In the e .n . 1 .  
cases the average period of treatment unt i l  arrest of the  disease was 
significantly longer, and the bacteriological i ndex much higher and 
took longer to reach negativity. A mild degree of e .n . l .  retarded the 
arrest of the d isease as much as d id a severe degree . The incidence of 
e .n . 1 .  i ncreased with the duration of the disease. The cause of e .n . 1 .  
remains obscure : i t  resembles the  Herxheimer react ion,  alt hough the  
attacks last longer and may recur for years. If it i s  a k ind of pannicu
l it is ,  it is not surpris ing to find i t  i s  an unfavourable reaction which 
should be controlled . 
Chemotherapy of Murine Leprosy. Y. T. Chang. Int .  J .  of Leprosy, 

25, No. 2, April-June 1 957, pp. 1 30- 1 45 .  

A total of  some 25 chemical compounds related to INH have 
now been studied in tuberculosis by other workers. The most success
ful in mouse tuberculosis was Compound 337, which is isonicotinyl
hydrazone of 2-carboxymethoxybenzaldehyde, reported on by 
Sieben mann and Zubrys. A related compound, also with high 
activity and low toxicity, is  Compound 373, which is  isonicotinyl-
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hydrazone of 2-carboxymethoxy-3 -methoxybenzaldehyde. Chang 
now reports on st udies of thei r effects in mouse leprosy, compared 
with I N H .  Compound 337 i n  cont inuous administrat ion for 1 5  

months s uppressed the infect ion i n  the majority of the mice .  This 
i s  the first drug to do so for so long. Compound 373 and I N H  were 
h ighly active for the 3 months trials, but rather less effective than 
Compound 377.  For all three compounds the suppressive act iv i ty 
over 3 months was not permanent, for when the drug was stopped 
the disease showed itself again ,  and caused death. 
Effect of X-Ray Irradiation on Excised Earlobe Specimens from Cases 

of Lepromatous Leprosy. A. Mukherji. In t .  J. of Leprosy, 25, 
No. 2, April-June 1 957,  pp. 1 47- 1 49 .  

Previous work on the applicat ion of X-rays to destroy M. feprae 
used high doses for a short t ime and the res ult was neither a perma
nent cure nor any change in  the bacteriological picture. Mukherj i  
therefore has used prolonged irradiations i n  m ild doses (63r to 84r 
over periods of 45 to 60 m i nutes for 3 to 4 successive days). Smears 
and h istological preparations from pieces of excised lepromatous 
earlobes thus irradiated showed marked reduction in  numbers and 
beading and dis integration of the leprosy bacil l i ,  and no damage to 
t i ssue cells .  This suggests practical value as a therapy of local or 
general lesions. 
Patogenia de fa Lepra Reacci6n Lepromatosa (Pathogenesis of the 

Lepromatous Lepra Reaction) A. J. Melamed. Leprologia , 
Buenos Aires, 1, No. 2, July-Dec. 1 956, pp. 1 67- 1 73 .  

The author's thinking centres round the  concept of  the  lepro
matous lepra reaction as a manifestat ion of sensit iv ity on the part 
of the lepromatous tissues which places it in  the group of fixed 
vascular reactions, wh ich also includes periarter i t is  nodosa. There i s  
clinical and experimental  evidence for this .  When lepromatous t issue 
is conditioned or ready to react i t  i s  i n  a state of cri t ical equ i l ibrium 
with regard to the cort icosteroids or condit ions such as are brought 
about by them.  Thus every stress factor, such as would increase the 
consumption of the corticosteroids in  the body, would provoke or 
i ncrease the lepra reaction .  It follows that preventive treatment of 
lepra reaction is  preferably directed to removing stress factors and to 
protecting lepromatous tissue by small continuous dosage of gluco
corticoids and other medicaments of s imi lar act ion.  
Mecanismo de la A ctividad Antileprotica de las Sulfonas (Mechanism 

of the anti-leprosy action of the sulphones). M. Bergel, Leprologia, 
Buenos Aires, 1, No. 2, 1 956, pp. 1 56- 1 66.  

The author reviews the classification and pharmacology of the 
sulphones used against leprosy, and describes experiments which 
show the anti-oxidant act ion of DDS in vitro and in vivo. He i nter
prets the ant i- leprosy action  of the su lphones as an anti-oxidant 
action conferred on them by their amines which stabi l ize the fats of 



1 70 L E PROSY REVIEW 

the  body. In his exper iments the addi t ion of 2 in 1 ,000 of DDS to 
a d iet low i n  Vi tamin E content and contai n ing % by weight of 
l i n seed oi l  prevented in  rats the peroxidat ion and 

I S  
polymerizat ion of 

the  subcutaneous fat ,  as well as of the peri-renal and perigo nadal , 
whereas i t  took place in  the control an imals and produced "yellow 
fat" .  DDS i n  the digest i ve tract averts the oxidation of the  smal l  
amounts of Vitamin  E used i n  the experimental diets and thus also 
averts the peroxidat ive process : also DDS i s  absorbed and deposi ted 
in the fatty t issues and acts as a biological an t i-oxidant ,  replacing 
the biological act iv i ty of the tocopherols i n  their anti-oxidant 
capacity. DDS and related compounds (e .g. DDSO) owe their 
chemotherapeut ic value agai nst leprosy to the primary and direct 
act ion of their  amines wh ich confer th is  ant i -oxidant act ion,  wh ich 
augments the stabi l i ty  of the l i pids of the body. This makes them 
non-specific agents, for the act ion is  not on the bacil l i  but  on the 
t i ssues of the body.  By contrast the  su lphonamides have a d i rect 
ant ibacterial action on cocci . 
Reaction States in Leprosy. R. Chaussinand, "Prophylaxie et Thera

peut ique de la  Lepre", publ ished by Bibl iotheque de Thera
peut ique Medicale, Paris, 1 958 .  pp. 66-70. 

The subject of react ion states is  one of the sect ions of th i s  
booklet by Chaussi nand . He  th inks that react ion in  leprosy probably 
i s  provoked by a sensit ization  of the body to d is in tegrat ion products 
of the leprosy baci l lus .  Tuberculoid leprosy i s  al lergic in nature, and 
here the sens i t ization  seems to  augment the natural resistance and 
to lead in the end to i mprovement i n  the skin lesions, though often 
enough to an i ncrease in nerve damage. True reaction states do not 
occur in i ndeterminate leprosy, but in the anergic lepromatous type 
the reaction i s  the most violent, with fever, cachexia, arthalgia,  
neur i t i s ,  ocular lesions, and an i ncrease i n  cutaneous and m ucous 
lesions.  It may even be fatal i n  the lepromatous if the reaction i s  
long last ing o r  recurrent .  Large doses o f  su lphones or a too rapid 
i ncrease in dosage may uncha in  the react ion .  There have been 
many treatments advised for the control of the condit ion bu t  none 
i s  constantly effect ive. The author describes many of these and at the 
presen t  t ime finds the most effecti ve are Hydrocortancyl and 
Anthiomaline. The former is a synthetic steroid, delta- l -dihydro
cortisone which has very strong ant i - inflammatory and anti-allergic 
properties .  He begi ns wi th an oral dose of 30 mgm. and keeps th is  up  
for a week o r  more at need . The s u I  phone therapy can also be  kept 
going on a sl ightly less dose, and there should be a low salt diet .  
The treatment can be repeated in case of relapse. In those cases with 
repeated reactions one can lead off with Hydrocortancyl and fol low 
with a series of Anthiomali ne i njections .  Anthiomal ine is given by 
i ntramuscular injections in i ncreas ing doses of 6 to 24 cg.  per injec
t ion three t imes a week for 3 to 4 weeks.  
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Fator " N "  de resistencia a lepra relacQes com a reatividade lepro
minica e tuberculinica : valor dudivoso do BCG na imun izac�o 
anti-leprosa (The "N" factor of resistance to leprosy and its rela
tion to the reactivity to the lepromin and tuberculin tests : the 
doubtful value of BeG in immunization against leprosy). A. 

Rotberg. Revista B ras i l .  de Leprol . 25, 2, A pril-June 1 957, 
pp. 85- 1 06. 
In 1 937 the author fi rst suggested the possible existence of a 

specific factor " N "  which governs the resistance to  leprosy, and i n  
t h i s  paper he marshals the  ebservat ions of other workers and  h i s  
own, and  the reasoning from them, which lead to a strengthening of  
the b�lief in the  existence of this factor. He starts from the  assump
tion that a positive lepromin test (L T) indicates a resistance to 
leprosy, and this is  generally  agreed . M ost chi ldren are negative to 
the L T but la ter  spontaneously become posit ive. There i s  no known 
factor beh i nd this change i n  reactivity : the smal l  fraction of adults 
who remain negat ive to the L T const i t ute an "anergic fri nge" and 
cannot be dist inguished from the posi t ive majority except by the 
result of the LT itself. Chi ld contacts may show differences in  reac
tivity. It all points to the existence of a const i t ut ional factor which 
governs essent ially the i ndividual capacity to react specifically to the 
leprosy bacil lus .  I n  epidemiology and prevention of leprosy the 
"anergic fringe" has great practical i mportance, for th is  group 
gives rise to the  lepromatous cases . U nder the impact of secondary 
factors, such as debil i tat ing and other unknown cond it ions, the aner
gic leprosy-infected individual may change into an active case of 
lepromatous leprosy. 

The author then reviews the immunological relationsh ip between 
leprosy and tuberculosis . ( I )  He thinks that tuberculous infect ion 
or disease alone wi l l  not prod uce a posi t ive LT without the influence 
of " Factor N". This is the real reason why lepr9matous cases, all 
pract ical ly negative to L T, are yet 50 to 80 % positive to tubercul in .  
There are always some individuals who remain lepromin-negative 
despite active tuberculosis or tubercu l in  sensitivity, and they form 
a narrow fringe of much the same size as the "anergic fringe" referred 
to above. Therefore the author disagrees with the idea that tuber
culosis contributes to the limitat ion of the endemic of leprosy. On 
the contrary he thinks it may become one of the secondary factors 
capable of aggravating  an exist ing leprosy or sett i ng off a latent  one.  
(2) Neither can BCG in terfere with the "anergic fringe". I n  some 
healthy subjects or active or involuted lepromatous cases lacking 
" Factor N" it does not produce positivity of the LT. (3) But when 
the specific "Factor N" is  present,  leprosy, tuberculosis, BCG, and 
some other possible factors often produce lepromin-positivity. This  
would explain the posi tive LT i n  non-leprosy areas, and the conver
sion in  children of a percentage of negat ive L T to positive by BCG. 
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r n this case the BCG artificially and precociously converts the lepro
min status  of i ndividuals who possess t he " Factor N" and who 
would become lepromin-pos i t ive spontaneously in  t he  natural 
course of events .  This anticipation of reactivity might have a cli nical 
value in later leprosy but in prevention and control of the disease BCG 
is  of i mportance only if  i t  really reduces "anergic fringe", as shown 
by producing 2 and 3 plus  LT in  a significantly higher percentage of 
i ndivid uals as compared with the spontaneous lepromin conversion .  
Lepromin-reacao em H olandeses radicados ha 2-3 anos  no Brasil e 

sem contacto conhecido com doentes de lepra ( The Lepromin 
Reaction in Dutch people settled for 2-3 years in Brazil and 
without known contact with leprosy patients). L. M. BechelJi, 

R.  QuagJiato, and S. J.  Nassif. Revista BrasiL de Lepro! . 25, 
2, Apri l-J une 1 957. pp. 1 07- 1 25 .  
A group of  i mmigrant Dutch families, mostly farm-workers. 

gave an opportuni ty for study of the lepromin reaction in i nd ividuals 
originat ing in a part of Europe where leprosy is  practically ext inct. 
Mantoux and lepromin tests were made in  240 Dutch people and 89 
i ndigenous schoolchi ldren who were l iving in the same environment 
(which are free of known foci of leprosy). In  the Dutch the age groups 
o to  9 years had 80 % negative to  the L T, and age groups 10 to 1 9  
years had 5 0  t o  60 % negat ive. The h igher posit ives o f  2 plus and 
3 plus were not found between 0 and 9 years, but from 10 to 1 9  years 
s uch were found in 1 5  to 20 %, and up to 40 % in the later ages. The 
Brazi l ian chi ldren had smaller percentages of negative L T, namely 
53 % for 5 to 9 years and 30 % for 10 to 1 4. When correlating with the 
tubercu l in  test i t  was noted that 70 to 80 % lepromin posit ivity may go 
along with Mantoux negativi ty, and the posit ivity of the Mantoux 
does not seem to influence the lepromin positivity. The authors th ink  
that the  posi t ivity of  the  L T i n  these Dutch immigrants may be 
explained by their possession of Rotberg's " N  Factor", though in 
some cases there may be a cross sensitizat ion to the baci l lus  of 
tuberculosis. 
The Classification of Leprosy in Japan as described by the Council  

for Leprosy Research, June 1 8 th, I 956, appears in  La Lepro, 
25, Oct .  1 956 (Selected A rt icles) pp. 9 1-96. 
Japanese leprologists conferred on the question of standard iza

tion of classification and agreed on the following :-
The types of leprosy are two only, Lepromatous ( L) and 

Tuberculoid (T), but the latter has two SUbtypes, tuberculoid macular 
(TM) and Tuberculoid neural 
as L or T are classified tentat

(TN). Cases which are indeterminate 
ively as Group A (atypical)  and at 

subsequent repeated examinations efforts are made to take them out 
of the atypical group and assign them to L or T. The L type is  
marked by the following features ; smears contain many leprosy 
bacilli and often globi ; the sk in has a typical th ickening and shade 
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of colour, and eyebrows depi late ; the lepromin  test is usually 
negat ive ; lepra cells occur in  t issue sect ions .  The L type is stable and 
does not change to  others. Of t he T type, the TM subtype has usually 
negative smeafs for baci l l i ,  the skin lesions are hyperaemic and elev
ated (occasionally not elevated), the lepromin test i
and 

S usually positive, 
histologically the lesion shows a lymphocyt ic and epithelioid 

cell infiltrat ion and often giant cel ls ,  but no lepra cel l s ; the colour 
of the lesions is often helpful  in  d ifferent iat ing from the L type. 
(There is no ment ion of the useful cl i n ical ind icator prov ided by 
symmetry or asymmetry of the localization of the lesions on the body : 
the former suggests lepromatous) .  I n  the TN subtype, sensory or 
motor nerve distu rbances are prominent,  and t he only sk in  lesion 
wh ich is allowed in  this subtype is the hypopigmented macule. 

Progressive and retrogressive stages (p and r) are recognized for 
all, and various cl i nical and laboratory evidence is sought for them ; 
l ikewise there is a quiescent stage (q) .  There is a notat ion devised for 
extent of lesions, nerve damage, and mutilations. 
Infectivity of Non-lepromatous leprosy. T. N. N. Bhatta Thiripad, 

Leprosy in  India, 29, 2, April 1 957, pp. 39-43. 
The author discusses the quest ion of the poss ib i l i ty of the infec

t ivity of the supposed closed case, and adopts a cautious att i tude, 
poi nting out the d ifficulty of being sure of the non- infectivi ty of such 
cases and on the other hand how often the only possible infect ing 
agent seems to  be a closed case. He  descri bes two i l lustrative cases 
which seemed to derive their  i nfection from a closed case . He 
thinks that from the point of view of public heal th  and control of 
leprosy it is safer to consider all cases of leprosy which are active to 
be possible infecting agents, especially in these days when we possess 
an effective remedy and can arrest all types. 
Treatment of Dermatitis Herpetijormis with D DS, N. S. Smelov and 

V. A. Laptev, Vestnik Dermatologi i i Venerologi i ,  M oscow, 
1 958 No. 2, pp. 7 to 1 1 . 

The authors t reated 1 3  patients suffering from dermat i t i s  
herpetiformis wi th daily doses of 1 00-200 mgm. of DDS, i n  three to 
four courses of 6 days . They noted that the t reatment was effective 
in controlling the skin lesions and was particularly good in sooth ing 
i tch,  which is so prominent in th i s  d i sease . 
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R E PO RTS 

Rajah Sir Charles Brooke Memorial Settlement, Kuching, Sarawak, 

Annual Report for 1 957. 
This leprosari um has a vis i t ing medical officer, Dr. T. M .  

K raszewsk i ;  a superintendent, M r. H .  MacGregor, four  hospita l  
ass istants,  a dispensary attendant and a laboratory attendant ; five 
patients assist i n  the work. A laboratory techn ician was loaned from 
the Pathological Laboratory, Kuch ing. There were 393 pat ients at 
the end of the year. The Chi nese group i s  s t i l l  the largest s i ng le 
group, wi th the  Dayak second . There were 62 patients d ischarged 
th roughout  the year. The main t reatment is by mouth twice weekly 
and a few receive inject ions of DDS in oi l  or aqueous su lphetrone. 
There were 32 patients who req uired treatment of the compl icat ion 
of t uberculosis .  The leprosarium has received the  benefit of an 
e lectrical supply. 

The Annual Report of the Mission to Lepers, Hong Kong AuxiJiary, 

for 1957 i s  a booklet of 33 pages wi th 6 i l l ustrations.  
The large number of the dist inguished members of the com

mit tees and staff of this organ ization indicates solid in terest and 
support from the community as a whole. The leprosari um at H ay 
Ling Chau has been a centre of tra in ing of med ical students and 
doctors, health workers, and nu rses, and many other interested 
people v is i t  the cen tre. It has played its part on televis ion and rad io 
propaganda. There were 498 inpatients at the  beginn ing of 1 957 and 
1 33 were admitted during the year. The n umber discharged with 
negative certificates was 91  and deaths were 6.  Of the  lepromatous 
pat ients ,  over 50 % have shown marked improvement .  Dr.  Fraser 
t h inks  that the right dose of DDS is the smallest t hat leads to pro
gressive improvement, and he notes rapid response of Borderl ine  
pat ients .  Patients who are sensit ive to D DS have been t reated wi th  
th iacetazone and attempt at desensitization i s  carried out by admin is
tration by mouth  of a 1 % solution of sulphetrone in  very sl ight 
increase of doses. There has been an X-Ray survey of the bones of 
the hands and feet of all patients .  There has been active surgery, 
physiotherapy and rehabil i tat ion .  Train ing of dressers and nurses 
goes on. 

Report of the Leprosy Investigation and Treatment Centre, Zaheera

bad, Medak District, Andhra Pradesh, for the year 1957-58. 
Dr. Jaipal J. Christian (Hon .  Supt .  Resident) sends the report . 

H e  is assisted by the fol lowing staff:-Dr. Vijjender J. Christ ian 
(Hon. Leprosy Organizing Officer, Resident) ; Dr. E .  B .  Ch ristian 
( Hon . Principal Leprologist, Visi t i ng) ; Dr. A. Sham Rao ( Hon. 
Leprologist, Visit ing) ; Dr. N. M. Jaisoorya ( Hon.  Director of 
Research, Vis i t i ng). 
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Believi ng that  mass t reatment  would be the most effect i ve way 
of contro l l ing such a widespread di sease as leprosy, the Centre at 
Zaheerabad was started on the pri nci ples of volun tary segregat ion ,  
modest expenditure and,  at least, partial self-support .  Thus ,  twenty
one years ago, without  support from the usual channels and d is
sati sfied with the accepted methods of deal i ng  with leprosy, we 
launched this rural cli n ic in an attempt to bri ng aid to leprosy 
pat ients in their own environment .  We are proud to report that 
the work has prospered and that we have remained self-support i ng  
and  i n  the  year u nder rev iew, have worked on a budget of  over 
30,000 rupees (£2,750). 

The Work of the Clinic 

Duri ng the year, 248 i n pat ients  were t reated in th i s  Centre and 
of these, 1 09 were d ischarged for observat ion or to attend as out
pat ients .  There were 60 supported pat ients ,  30 sel f-supported and 
50 private pat ients .  There was a high proport ion of the i nfect ious 
type and 5 % of cases were children ,  who are admitted even i f  non
lepromatous .  Admissions were a lso given for u lcers and react ions .  
W e  adopted the practice of short  term stay of six to n ine  months 
even for lepromatous cases and obtai ned thereby a more rapid 
turnover of the patients,  and the avoidance of too long a separat ion 
of the pat ient  from his  home and fami ly .  In  th i s  way, we were able 
to double the capacity of our Cent re .  We did not lose sight of such 
discharged patients as they attended our other control cl i n ics or 
the nearest Govern ment Outpatient Department for leprosy. Pay ing 
pat ients were reta i ned un t i l  the stage of defini te cl in ical improvement  
(the charge for such pat ients being 27 rupees-39s. 6d .-per month) .  

The outpatient sect ion of our  Centre dealt with 425 outpatients 
of whom 275 were d ischarged . This appl ies to outpatients who pay 
1 2  rupees ( 1 8s .  Od . )  per month for their t reatment .  

Subcentre at Zaheerabad for Propaganda, Survey, and Outpatient 

Treatment. 

This subcentre deals wi th all pat ients who cannot afford to 
pay for their treatment but who pay a nominal sum of 12  N p  (2d . )  
a week .  Al l  l i ving more than 5 miles (8 k i lom.)  from the cen t re 
are st rictly excluded. Our leprosy survey of the populat ion of the 
twenty villages wi th in  the 5 m i les radius produced the fol lowi ng 
results :-

Total population 28,480 
Population examined . . .  26,202 
Leprosy cases detected 589 
Lepromatous cases 1 96 
Non-lepromatous cases 402 
Total cases t reated 368 
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Duri ng the year,  1 66 pat ients  were t reated at the subcentre 
a nd 50 were d i scharged . 

A second subcentre was established th is  year at Ch iragpa l l i ,  
wh ich is 9 mi les ( 1 4. 5  k i lom. )  from our  main Centre , and occupies 
l Ot acres (4 sq. k i lom. ) and contains one thatched hu t  as a t reat
ment bui lding and three more h uts for t he workers. Each subcentre 
has three menials and one caretaker who also acts as a propaganda 
agen t .  The Chiragpall i  Subcentre was i naugurated on 1 7th Novem
ber, 1 957 ,  by the Col lector of Medak District, Sri K.  B .  La! . In 
the  5 mi le (8 k i lom.)  radius of th i s  subcentre, there are 1 5  v i l lages 
and a total populat ion of 1 3 ,832.  The leprosy survey of 1 3 ,602 
people revealed 22 1 cases of leprosy, of whom 62 were lepromatous 
and 1 53 non-lepromatous ; 1 04 attend for treatment. The Di rector 
of the whole Centre v is i ts  the vi l lages and makes con tact wi th al l  
the patients, and pat ients  who are holding back can be persuaded 
to come for their treatment. Al l  cases who suffer from react ions 
are given temporary admission unt i l  the emergency is  over and sent 
again to attend as outpatients. 

We plan to establ ish yet a th ird subcentre at Koheer Road, 
wh ich is 10 m i les ( 1 6  ki lom.) from our main Centre. We tender 
special thanks to Sri K. B .  Lal, who took an active interest and 
secured a grant of the land at Chlragpalli and Koheer Road . We 
also thank the D . P.O. Sri M athur ,  the Deputy Col lector, Sri Gopal 
K i shen Rao and the B . D.O. Sri  Badrinarayan for their help and 
co-operat i on .  

Treatment 

(a) Inpatients. The rou t ine was oral DDS i n  dosage of 300-
450 mgm. weekly, supplemented with i njections once a week of 
aqueous sul phetrone 20 %. Those who could not tolerate D DS were 
given thiosemicarbazone and hydnosulphone in daily doses of 50 to  
75  mgm. For  al l  neura l  and tuberculoid cases intradermal inject ions 
of iodized hydnocarpus o i l  were given.  For lepra reactions, intraven
ous injections every second day were given of potassium antimony 
tartrate, calci u m  gluconate , and vitamin C; cortisone and chlorpro
mazine were used in a few cases . 

(b) Outpatients. As a routine, all patients were given 300 mgm. 
of DDS along with aqueous sulphetrone and intradermal injections 
of iodized hydnocarpus oi l ,  and for al l  reactions chlorpromazine 
was used in daily doses of 50 mgm. for seven days in  combination 
with in t ramuscular i nject ions of st ibinol 1 00 (sodium antimony 
gluconate ) .  

Laboratory:  the rout ine laboratory tests were carried out  
th roughout the year on 1 ,758 specimens. Research : we ontinued 
the study of the transmission of leprosy in families both in the 
inpatients and in the outpat ients of our subcentres. Our findings 
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tend to show that a non- lepromatous case does not  i n fect any 
healthy i ndividual ,  whether chi ld or adul t ,  and that a lepromatous 
case often infects a chi ld but  rarely i n fects an  ad ul t .  We have also 
studied the effective act ion or not of indigenous and homoeopathic 
drugs . Some had promising results and we wish to cont i nue and 
expand this study. Farm ing : by using modern methods of cultiva
tion ,  we have been able to raise the productivity of our farming 
land and i ncrease the l i vestock .  Diet: diet  as supplied to our  pat ients 
is based on jawar and rice or wheat with addit ions of fru i t  and 
vegetables, mi lk  powder, and' cheese. A l l  pat ients are expected to 
cook thei r own food except the s ick. Clothing and bedding are given 
to a l l  the  patients, thanks to the generosity of Ran i  Kumudin i  Dev i 
Ramdeo Rao. Children : more chi ld pat ients are applying for 
admission and we are considering founding a separate un i t  for them. 
Future plans : we i ntend to carry leprosy rel ief wider in  the region 
not only by i ncreas ing the i npatient accommodation but by opening 
up  many more subcentres for outpatient t reatment .  We also intend 
to conduct an i n tensive house-to-house survey of a l l  the v i l lages 
wi th in  20 mi les rad ius  (32 ki lom.) .  

A Short History of the Leprosy Investigation and Treatment Centre, 

Zaheerabad, Medak District, Andhra Pradesh from 1 935-1 958. 
Dr. E. B. Christ ian, Honorary Principal Leprologist .  

Introduction 

From 1 927 to 1 935 the author was medical officer of a large 
M ission leprosarium i n  Hyderabad State and found that about 
1 , 500 patients came from Bider, Gulberga, and Osmanabad districts, 
and that these patients could have contr ibuted to their cost of 
maintenance. From 1 935, the author was a partner in the Gopal  
C l in ic run by the late  M ajor M.  G.  Naidu and met h i s  son,  Dr .  
N. M.  Jaisoorya, who placed strong emphasis on the economics 
of medical and public health problems in I ndia.  This led to a jo in t  
determination to st udy and attack the leprosy problem from the 
v i l lage level, and they began work at Zaheerabad . They were st imu
lated to do th is  by the i r  dissatisfaction wi th the accepted methods 
of therapeutic attack , by thei r wish to contribute someth ing to the 
solut ion of the vast leprosy problem and by their bel ief that economic 
factors lay beh ind any public health problem and any attack on  
leprosy in  particular must be  as  i nexpensive and as  self-sufficient 
as possible by means of ful l  co-operation from the patients t hem
selves. They also believed that the patients were best treated in 
their  own environment .  
The Foundation Phase 

They opened outpatient c l in ics at Zaheerabad, Bider, and 
Chiragpalli, construct i ng  thatched huts for use as cl i n ic bui ldings 
and much aided by the vi l lage officers of nearby vi l lages .  Very soon 
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there were at tendances of 1 00 pat ients  once a week in each c l in ic 
and 75 per cent of these paid a fee of I Rupee ( I  s .  6d.) a month .  
To provide resident ia l  accommodat ion for infectious patients and 
those i n  lepra react ion ,  an area of 36 acres (242.8 sq. decam.)  of 
land was obtai ned by donat ion of Major Naidu ,  and on  this land, 
patients who appl ied for admiss ion bu i l t  their own h uts accord ing 
to a prescribed model .  The first patients paid a fee of 2 Rupees 
(3s.) per month for their t reatment and were self-support ing : at 
the end of the first year, there were 20 i n pat ients and 30 outpatients. 
Thereafter, there was an annual i ncrease in admiss ions and dis
charges . Up to 1 942 there was a reti red Engl ish nurse who provided 
her own cot tage and gave her services. 

Later Phase 

More huts, wells, a t reatment  bui ld ing became possible due 
to aid from many sources, includ ing local authorit ies, and farm 
work was started . By 1 942 the i ncome had risen to Rupees 2, 1 00  
(£ 1 07 l Os .  Od .) from the patients .  From 1 942- 1 950 there was the 
d ifficulty of rise i n  cost of l iv ing and the fees from pat ients were 
i ncreased to 4 Rupees (6s . )  per month i npatient and 3 Rupees 
(4s . 6d .)  outpat ient .  By 1 950 the annual i ncome was Rupees 7,220 
(£54 1 ) . During the years 1 950-58 ,  the outstanding social workers, 
M rs .  Vel lod i  and M rs .  Boga, became i nterested and the I ndian 
Conference of Social Workers donated 40 cottages, some money, 
and help in developing farms and l ivestock.  They also gave a 
maintenance grant  to help deal with a rat her sudden influx of 
i npatients,  which then reached 1 20. Then the Government gave a 
grant  of Rupees 6,429 (£482) per annum and a further single grant  
for one year of Rupees 3,500 (£26 1 ) . The Ministry of Health gave 
a grant of Rupees J 5,000 (£ 1 , 1 25) for a jeep and laboratory and 
surgical eq ui pment . In th is  last period of J 950-58,  the total number 
of pat ients t reated was J ,4 1 2  i npatient's and 2,430 outpatients, and 
the total expendi ture for t he same period was Rupees 1 87,5 1 1 
( £ 1 4,063). Towards this ,  the sale of farm products produced Rupees 
23,3 1 5  (£ 1 ,748) and fees from patients Rupees 92,288 (£6,92 1 ). I n  
the last year, i t  has been possible to  open two new subcentres, and 
two more are planned. To ensure a more rapid tu rnover of patients ,  
residential patients are not kept more than six to n ine months. This 
measure inspires morale and avoids the stagnant air of the con
vent ional leprosarium.  They consider that s uch centres should not 
be too large, not more than 1 25 beds, to avoid complexity and top
heaviness and the danger of becoming uneconomic. 
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