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ABSTRACTS OF CONGRESS PAPERS 
Abstracts of pa pers presented at the Congress, or read by title , are 

reproduced below ,by the offset printing method directly from the official 
book of "Abstracts" furni shed to all regi stra nts at the Congress. The 
collected abstrac ts were publi shed by the Organizing Committee in each 
of the official languages of the Congress, viz., English, French, and 
Spanish. Abstracts in English are reproduced here for conformity with 
other items in these Transactions. Attention is call ed to the fact that use of 
the offset method , which has been necessary in the interest of economy in 
publication , has prevented the correction of minor e rrors in the official 
book of "Abstracts" di stributed to registrants except in a very few in
stances where corrections were very small and could be made easil y by the 
printer. It will be recall ed that the same procedure was used in the interest 
of economy in the case of abstracts of papers di stributed at the Eighth 
International Congress of Leprology in Rio de Janeiro (THE JO URNAL 31 
[1963] 5 15) and at the Ninth International Leprosy Congress in London 
(THE JO URNAL 36 [1968] 571). In the present case , as in the other cases, it 
is believed that the inev itable incorporation of a few minor errors will not 
interfere significantl y with the value or use of the abst racts. 

Introductory Note 

The abstracts are arranged according to the serial numbers as li sted in 
the Final Program . Each abstract has two numbers above the title; the first 
refers to the number of the sess ion and the second to the serial number of 
the abstract. 

In order to save space, authors' full names are omitted and place of 
work of the senior author only is indicated in the abstracts of joint or 
mUltiple authorship. 
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. , Studies on the mechanism of action of dapsone 
W. T. Colwell, V. H. Brown, J. I . DeGraw, N. E. Morrison 
Stanford Research Institute, California, U.S.A. 

1973 

2/1 

Diaminodiphenyl sulfone (dapsone or DDS) has been the primary drug in 
the treatment of leprosy for the past 30 years, but the mechanism of action of 
this drug has not been investigated. In the work to be reported, studies have 
been conducted in enzyme isolates from M. sp. 607, whole cell M. sp. 607, and 
M. leprae in the mouse footpad. 

Initially, studies were conducted on the inhibition of growth of M. sp. 607 
organisms by dapsone and a series of synthetic analogies in order to determine 
the structural requirements for inhibition, and to enable certain conclusions 
to be drawn regarding the active site in the microorganism 'affected by the 
molecules. The results demonstrated the need for a diaryl sulphone with at 
least one para-amino group. Significant activity was found when the 4'-position 
was substituted by polar functions such as amino, hydroxy, or methoxy. Activity 
and cross-resistance of these compounds and certain sulphonamides suggested 
a sulphonamide type inhibition of dihydropteroate synthetase (p-aminobenzoic 
acid condensin anzy~e). Some supporting data from the M. lepra-mouse footpad 
bioassay will be presented. 

The degree of inhibition of incorporation of C14 p-aminobenzoic acid into 
dihydropteroic acid by a series of sulphones, utilizing a condensing enzyme 
isolate from M. sp. 607, will be shown. 

2/'2. 
Inhibition of mycobacterial dihydrofolic reductase 
I. DeGraw, V. H. BTOwn, W. T. Colwell, E. Morrison, L. Levy, J. Peters 
Stanford Research Institute, California, U.S.A. -

As part of a programme for developing new antileprotic agents, we have 
focussed attention upon disruption of the folate pathway in mycobacterial 
systems. An ultimate goal would be the combination of an effective dihydro
folic reductase inhibitor with a suI phone such as dapsone, or a sulphonamide 
drug. We have, accordingly, prepared a number of compounds of the 2, 4-
diamino-pteridine, 2,4-diamino-triazanaphthalene and 2,4-diominoquinazoline 
series. These compounds were evaluated as inhibitors of the dihydrofolic re
ductase obtained from M. sp. 607, a culturable organism possessing a drug 
profile similiar to that of M. leprae. 

Data will be presented that show the degree of enzyme inhibition, enzyme 
binding and whole cell growth inhibition. Compounds . of the pteridine and 
triazanaphthalene series were moderately effective inhibitors of the enzyme. 2,4-
diamino-quinazoline compounds, especially those containing a 5-methyl sub
stituent, were particularly good inhibitors in both isolated enzyme and whole 
cell studies. 

\' 

, 
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Sequential blockade of the mycobacterial de novo folate 
synthesizing pathway 
E. Morrison 
Johns Hopkins University-Leonard Wood Memorial Leprosy Research 
Laboratory, Baltimore, U.S.A. 

485 

2j 3 

It may be argued, a priori} that because the growth of M. leprae is inhibited 
by DDS in low concentrations or by sulfadimethoxine, sulphormethoxine and 
sulfamethoxypyridazine in high concentrations, the organism is capable of 
biosynthesizing folate coenzymes by the de novo pathway. For if this were not 
so, M. leprae would be capable if utilizing preformed folates present in human 
or mouse tissues and thus cicumvent growth inhibition by" sulfones or sulfona
mides antagonizing the PABA site of the de novo folate pathway. 

The two sites of sequential blockade are of potential chemotherapeutic 
significance since successful inhibition results in potentiative synergism with 
resultant bactericidal effects and nonemergence of drug resistant mutants. This 
report is oncerned with in vitro sequential blockade of mycobacterial growth 
involving combinations of inhibitors for the two sites (i) dihydropteroic synthe
tase and (ii) dihydrofolate reductase of the de novo folate pathway. 

It is now apparent that structure-activity data can identify antifolate struc
tures which readily penetrate and bind to sites (i) and (ii) in the mycobacteria. 
Chemical modification of such structures to maintain selectivity for the parasite 
and reduce host toxicity is now of prime importance in following a rational 
approach to successful drug design. 

2j4 
'v Effect of dietary dapsone on the multiplication of M . leprae in 

....... Lewis rats 
G. R. Gordon} J. H. Peters} ]. F. Murray jr.} A. H. Fieldsteel} L. Levy 
Stanford Research Institute, California, U.S.A. . 

From knowledge of the metabolic disposition of dapsone (DDS) in normal 
rats and from results of short-term feeding experiments, we designed DDS
containing diets (commercial rat chow) that yielded plasma levels of DDS 
bracketing the animal inhibitory concentration (MIC) of I to 10 ng DDS j ml for 
M. leprae in mice. 

Twenty ~ and 20 <? Lewis rats were inoculated with 5 x 103 M. leprae j hind 
footpad, and groups of 4 rats were immediately fed diets containing from 0 to 
15 X 10-5 g % DDS (<?) or from 0 to 50 X 10-5 g % DDS ( ~ ) . At 60 and 90 
days, levels of DDS and monoacetyldapsone (MADDS) in plasma were deter
mined. Counts of acid-fast bacilli in the footpads were made on day 120 in 
single control aniinals and on about day 140 in one rat on each diet. Plasma 
levels of DDS and MADDS were also determined. After day 140, all animals 
were fed drug-free diet for the rest of the experiment; bacillary counts were 
made on about days 200 and '240. Male rats required a dietary level of DDS 3 
times higher than <? rats to attain the ~ame plasma level of DDS. The MIC 
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of DDS for M . leprae was 1.5 to 4.0 ng DDS / ml in ~ rats (5.0 to 15.0 x 10-5 g % 
dietary DDS), and 1.8 to 3.0 ng DDS / ml in 9 rats (1.5 to 5.0 x 10-5 g % 
dietary DDS). These )\'lIe ranges are very similiar to the es timated MIC of 
DDS for M . leprae in mice. Increases in the number of acid-fast bacilli in all 
rats between days 140 and 240 suggest that DDS had exerted bacteriostatic 
rather than bactericidal action. 

Metabolism of DDS, MADDS, and DADDS by the nine-banded 
armadillo (Dasypus novemcinctus, Linn.) 
H . P. Burch fi eld, Eleanor E. S!:orrs, Linda L. Green 
Gulf South Research Institute, Louisiana, U .S.A. 

2/ 5 

In addition to developing a lepromatous form of infection following inocu
lation with M. leprrae, the nine-banded armadillo has also been shown to 
acetylate DDS and deacetylate MADDS and DADDS. This capability has been 
demonstra ted in man but in few other animals. The potentiality of the arma
dillo for metabolism and drug studies is therefore great. 

Data will be presented on the metabolism of su]£ones by the armadillo. 
Incuded will be acetylation rates, MADDS / DDS ratios and c1earence times 
after administration of DDS, MADDS and DADDS. Occurrence of differences 
in acetylation ratios between individu al animals will be reported as well as 
the similarities or differences in these ratios within monozygous quadruplet 
groups. These data will give indications as to whether fast and slow acetylators 
exist as in the human population ; and whether acetylation ratios' are genetically 
controlled. 

2/ 6 
Clinical assessment at 5 years in the acedapsone (DADDS) 
trial in The Karimui, New Guinea. Correlation with plasma sulphone levels 
D. A. Russell, ]. H. Peters, D. R. Vincin, G. C. Scott, C. C. Sh epard 

Since November, 1967, all the leprosy patients in the Karimui of Papua New 
Guinea have been treated with injections of acedapsone (DADDS), given intra
muscularly every 75 days. A total of 460 patients has been treated, 343 of them 
from 1967. The injections have been well received, and no local reactions 
have been observed. The incidence of ENL wa~ about that expected with stan
dard dapsone treatment; ENL severe enough to require corticosteroids was 
seen, briefly, in only one patient. The clinical response to therapy after 4 
years was satisfactory in all patients, with the possible exeption of one who 
is discussed in another communication. The patients are to be reassessed cli
nically in December, 1972, and an analysis of the results will provide an assess
ment of the response at 5 years. In July, 1972, nearly all the patients were bled 
for determination of the levels of dapsone, monoacetyl-DDS (MADDS), and 
DADDS. These values will be analysed in terms of the clinical responses of all 
the patients, and the bacteriological responses in the patients with lepromateous 
leprosy. 
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2/7 
Bacteriological results at 5 years in patients with lepromatous leprosy in 
the acedapshone (DADDS) trial in The Karimui, New Guinea 
D. H. M cRae, D. A. R ussel, D. R . Vincin, C. C. Scott, C. C. ShepaTd 

Of the more than 430 patients being treated with acedapsone (DADDS), 
28 had lepromatous leprosy previously untreated, and had enogh bacilli in their 
skin smears to allow monitoring of their responses with measurements of the 
solid ratio (MI). Bacterial Indexes decreased regularly, with 2 exceptions, and 
8 patients had negative skin smears after 4 years. The solid ratios dropped 
to baseline levels in the first year, and can now be determined in only a few 
patients beca use bacteria are so scanty. The two exceptional cases have been 
studied more completely. Their BI ceased to fall at 3 or 4 years, and some 
solid bacilli appeared. The absolute number of solid bacilli did not definitely 
increase. Plasma specimens contained normal levels of dapsone, MADDS, and 
DADDS. Clini cally these 2 patients have recently been stationary (one appears 
healed), and no new lesions have appeared. Isolation of M . lepme was possible 
from one patient ; the bacilli were found susceptible to dapsone (0.0001 %, or 
more, in the diet). Thus the presence of viable bacilli would appear to represent 
long- term survival of a few dapsone-sensitive bacilli in the presence of inhibitory 
concentrations of dapsone. Results of smears at 5 years will be available in 
J anuary, 1973. 

The relation of dapsone metabolism to the development of sui phone 
J resistant leprosy 

R. H. CelbeT, R. ] . W. R ees 
Leprosy Research Unit, Sungei Buloh, Malaysia 

2/ 8 

Although monotherapy with dapsone (DDS) remains standard treatment 
for leprosy, increasing numbers of suI phone resistant patients are being recog-
nized throughout the world. . 

It has recently been shown that the well-established genetic polymorphism 
in man for the acetylat ion ("rapid" or "slow") of isoniazid and sulphamethazirie 
(SMZ) also applies to dapsone, and that the half time of clearence of dapsone 
from the plasma, another independent variable, varied widely in different indi
viduals. As the efficacy of isoniazid in the chemotherapy of tuberculosis can 
be influenced by the acetylator phenotype, especially when suboptimal regimens 
are used, it seemed important to determine if the development of dapsone 
resistance should also be related to individual differences in drug metabolism. 

At the National Leprosy Control Centre, Malaysia, where more than 70 
clinically and exeperimentally proven dapsone resistant cases have been inden
tified, a series of drug sensitive and drug resistant patients were matched 
according to ethnic background and disease status. Plasma was obtained for 
phenotyping after test doses of dapsone and SMZ; clearence rates of dapsone 
were calculated from plasma. obtained 8, 24 and 48 hours after administration. 

The results obtained will be presented and their significance discussed. 
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J 2/9 
The metabolic disposition of dapsone in patients with dapsoneresistant 
leprosy 
]. H. Peters, C. R. Co'rdon, L. Levy, R. R . Jacobson, C. D. Enna, 
W. F. Kirchheimer 
Stanford Research' Institute, California, U.S.A. 

We have earlier shown that the well-established genetic polymorphism for 
the acetylation of drugs such as isoniazid and sulfamethazine (SMZ) also applies 
to dapsone (DDS) in American and Philippine subjects, and also in Indian 
and African subjects. 

Studies of the acetylation characteristics for SMZ and of the metabolic 
dispositio'n of dapsone hav now been completed in 21 patients harboring dap
sone-resistant M. leprae. Acetylation of SMZ and dapsone was directly related 
in these patients, and the group exhibited an unusual distribution of acetylator 
phenotypes - 15 (71 %) rapid, 5 (24 %) intermediate, and 1 (5 %) slow acetyl
ator(s) - in comparison with the distribution of these phenotypes in other 
populations previously studied. No relation was observed between the percen
tage of dapsone in individuals and the half-time of disappearance (TY2) from 
the plasma of dapsone itself or its major circulatory metabolite, monoacetyl
dapsone (MADDS), in the dapsone-resistant group or any other group studied 
earlier. However, the mean TY2 values for both dapsone and MADDS in the 
dapsone:resistant patients were significantly less than those of any other popu
lation group studied. 

These results suggest a causal relation between the occurrence of dapsone
resistance in leprosy patients and the rapid acetylator phenotype and an accelle
rated clearance of dapsone and MADDS from the plasma. 

Prolonged release of 4-41 - diaminodiphenyl sui phone (DDS) 
by incorporation in silicone rubber 
A preliminary report of in vitro and in vivo studies 

A . E. Bundeally, N. H . Antia 
The Tata Department of Plastic Surgery, Bombay, India 

2/ 10 

Medical grade silicone has been used as a carrier for prolonged release of 
drugs. Since prolonged therapy is necessarry in the treatment of leprosy, this 
study has attempted to achieve slow release of dapsone by incorporating it in 
RTV 382 silastic. This incorporation has been in various concentrations and 
varied shapes have been used (blocks, sheets and rolls). 

In vitro diffusion was done in plasma, and in vivo by implanting the dap
sone-silastic carriers subsutaneously and intraperitoneally in albino rabbits. The 
concentration of dapsone in the urine and blood was estimated by the Bratten 
and Marshall test. Prolonged release of significant amounts of dapsone has 
been demonstrated at the end of 150 days when rolled sheets were employed. 

• 
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Rapid bactericidal effect of rifampin on M. leprae in mice 
c. Shepard 
Center of Disease Control, Atlanta, U.S.A. 

489 

2/11 

The action of rifampin on M. leprae is being studied in mice and in man. 
The pharmacokinetics of the drug are similar in the two species; consequently, 
with the same dosage per kg, the bacillus is exposed to the same consentrations 
of drug over the same periods of time, and in fact, quantitatively the same 
antibacterial effects are observed. The chief feature is a rapid bactericidal effect. 
In mice, even single doses, given by gavage, are effective, and can produce 
as much effect as dapsone given over several months. The minimum single 
dose exerting a detectable bactericidal effect has varied from 10 to 30 mg/kg 
in different experiments. Doses in the range 25-50 mg/kg have usually sup
pressed the infection permanently, which consisted of 102 to 103 viable bacilli. 
In one experiment, the same total amount of drug was given as a single dose 
or in doses spread out over 3 weeks (either once daily, three times weekly, or 
once weekly); the antibacterial effect was roughly the same with the different 
schedules. The bactericidal effect of rifampin was not blocked by dapsone, 
even when dapsone was given beforehand to induce bacteriostasis or a slow
bactericidal effect before rifampin was given. 

2/12 
I Intermittent treatment of experimental leprosy with rifampicin 

S. R. Pattyn 
Institut voor Tropische Geneeskunde, Antwerp, Belgium 

Rifampicin has been regularly found to have a rapid killing effect on M. 
leprae infections in man. 

Widespread use of this drug is impossible because of its high cost. Intermit
tent administration could lower the cost of treatment considerably. 

As a first approach to the problem, rifampicin has been adm·inistered inter
mittently to mice infected in the footpad. 

In this model system, dosage can be reduced as far as 0.5 mg per mouse 
once every 2 weeks. 

Results of experiments will be presented in which the end-point in dosage 
reduction is reached. 

Death of M. leprae during treatment of leprosy patients with 600 mg 
rifampin daily 
P. Fasal, C. C. Shephard, L. Levy 
Public Health Service Hospital, San Francisco, U.S.A. 

2/13 

Seventeen patients with untreated active lepromatous leprosy were given 
daily doses of 600 mg rifampin. Skin biopsy specimens were obtained for mouse 
footpad inoculation before treatment was instituted, and then in 7 of them 
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(Group I) 3 or 4 days a fter treatment was started, and in 10 (Group II) 7 to 

14 days a fter treatment was started. In all pretreatment specimens, multipli 
cation of M . leprae was observed. So far, we have the results of mouse footpad 
inoculation in 3 patients of Group I and in all 10 of Group II. No evidence 
of multiplication of M. leprae was found in any of these specimen. The results 
of mouse footpad inoculation of the 4 remaining specimens of Group 1 will be 
completed by August, 1973. 

As in all of these patients no medication other than rifampin was adminis
tered, the rapid death of M . leprae can be attributed to this drug. 

\ Death of M. leprae following treatment of leprosy 
) rifampin in a single dose 

L. L evy, C. C. Shephard, P. Fasal 
Public Health Service Hospital, California, U.S.A. 

2/1 4 

patients with 1500 mg. 

Because the M. leprae recovered from skin biopsy specimens obtained as 
early as 3 or 4 days after beginning administration of rifampin in a daily dosage 
of 600 mg to patients with lepromatous leprosy have been uniformly non-in
fective for mice, we wondered if a single oral 1500 mg dose of rifampin might 
be as effective. Twelve patients with previously untreated active lepromatous 
leprosy were given a single 1500 mg dose of rifampin followed by 10 mg dapsone 
daily. Skin biopsy specimens were obtained for mouse footp.ad inoculation 
after 3 or 4 days, and again after L 2, and 4 weeks of treatment. The drug 
trial was terminated after four weeks, and the patients were placed on a daily . 
d apsone dosage of 50 mg. 

At this time, results of mouse footpad inoculation are complete for 3 of 
the 12 patients; no evidence of multiplication of M. leprae has resulted from 
any of the specimens from these 3 patients. Because dapsone is known to act 
more slowly, the rapid loss of viable M. leprae in these 3 patients appears to 
have resulted from the single dose of rifampin. Results from 5 of the remaining 
9 patients will be complete by August, 1973. 

2/ 15 
I J Studies on the tissue penetration of dapsQne and rifampicin 

A. G. M. Weddell, C. McDougall, R. C. King, G. A. Ellard, P. T. Gammon, .. 
R . J. W. Rees 

\ 

When patients are treated with dapsone, the leprosy bacilli in the skin are 
rapidly rendered non-viable. However, in the peripheral nerves, viable M . 
leprae appear to persist for much longer. Studies were therefore undertaken to 
inves tigate the penetration of dapsone and rifampicin into the peripheral nerves 
OC experimental animals. The results of these inves tigations will be described. 



41,4 Abstracts oj Congress Papers 491 

2/ 16 
J Studies of clofazimine (LampreneR) in mice and rats 

F. Zak, . A. Vischer 
Biological Research Laboratories, 
Limited, Basle, Switzerland 

Pharmaceutical Division of CIBA-GEIGY, 

The macroscopical and histopathological appearance following the oral ad
ministration of the riminophenazine compound cIofazimine (B 663) at dosages 
of 5, 10, 100 and 200 mg/ kg were studied in mice and rats for various periods 
up to 23 months. In some treated rats repeated liver biopsies, before, during 
and after treatment, were taken and examined histopathologically. For com
parison, the morphological changes following intraperitoneal administration 
in mice, and following intravenous injection of a suspension of cIofazimine 
in rats, were investigated. After oral administration, the drug is dissolved in 
the fat tissue and in the fat vacuoles of various cells. The orange-red coloration 
of the fat may persist for months. Amorphous and crystalline deposits of 
clofazimine occur early in the cytoplasm of various cells in the spleen, liver, 
lymph nodes, bone marrow and also in the alveolar cells. These deposits dis
appear slowly. One year after cessation of the treatment, minimal remains may 
be found, especially in the spleen and in the Kupffer cells o[ the liver. No 
death attributable to cIofazimine was encountered. 

In contrast to the chain of events after oral administration, small histi
ocytic granulomata around crystalline deposits of clofazimine persisted for 
one year after intraperitoneal injection of the drug. 

B. 1912 - A new analogue of B 663 (Clofazimine) 
V. C. Barry 
Trinity College, Dublin, Eire. 

2/ 17 

B 1912 (3-anilino-7-chlolO-2-cycIohexylimino-2, 10 dihydro-lO-phenylphena
zine) is a member of the riminophenazine group of compounds of which B 663 
(Clofazine) so far had shown the most striking anti mycobacterial activity in the 
treatment of lepromatous leprosy and M. ttlcerans infection. B 1912 represents 
the culmination of many further years of synthetical work carried out in the 
hope that a simpler analogue of B 663 could be found which would retain the 
high activity of B 663 against mycobacterial infection and yet be more acces
sible synthetically, and thus cheaper to make. 

On the whole, against a wide range of myobacteria, B 1912 has been shown 
to have the same order of activity as B 663, and against a number of strains of 
atypical mycobacteria it has been \hown to be more active. 

Therapeutic experiments in m1ce ~fected with M. bovis, M. tuberculosis, 
M. lepraemurium, and M. leprae, carried out by us and elsewhere, confirmed 
the comparable high activity of both derivatives. When administered in the 
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diet, both compounds are found in tli.e tissues of mice, B 663 being found at 
higher levels in the tissues, except in the blood, which contains a higher level 
of B ]912. B 663 s~ows a much greater tendency to occur in the tissues in crys
talline form than B ]9]2. The higher blood levels with B ]9]2 suggest that this 
agent might be helpful in treating those mycobacterial infections of humans 
where extracellular bacilli are a feature. 

We understand that B 19]2 would be much cheaper to make than B 663. 

2/ 18 
The bacteriostatic and bactericidal effects of intermittent regimens of 
treat!,"ent with riminophenazines (clofazimine and B 1912) on M. leprae in 
mouse footpad infections 
D . K. Banerjee) C. R. F. Hilson 
St. George's Hospital Medical School, London 

The growth of several strains of M. leprae in the mouse footpad is inhibited 
by continuous dietary administration of clofazimine of B] 9] 2 at very low 
dosage (0.0001 % and 0.0003 % respectively). 

In a trial of intermittent treatment regimens, the drugs were used in experi
ments, (a) to determine their effectiveness in growth·suppression and (b) to 
ascertain their bactericidal action on established infection. In (a) each drug 
was given for] day each month at 0.0003 % and 0.01 % for 5 doses, starting 
just after inoculation. With both drugs, dosage at 0.003 % pr.oduced more than 
100 days' delay in bacterial growth, while 0.01 % dosage completely prevented 
subseq uent appearance of growth (>325 days). In (b) a similar pattern of 
treatment was administered to mice with established M. leprae footpad infec
tions (5 x 105 AFB / pad) starting 173 days post-inoculation. Eight doses at 
0.01 % dosage were given. After a lag of 2 months, significant bactericidal action 
was produced by both drugs, as judged by falling "solid ratios"; total AFB 
counts changed little duri!lg the first 220 days' administration, after which 
time there was a significan~ fall in drug· treated animals. Loss of viability of 
M. leprae was produced by the drugs even when that due to host immunity 
was minimal. 

The results support the view that in the clinical field intermittent regimens 
of administration of riminophenazines should be successful in tfie treatment 
of leprosy. 

2/ 19 
Systemic tissue concentrations of B 663 in leprosy patients 
E. Mansfield ' 
Canton, Ill., U.S.A. 

B 663 has received considerable study in the experimental animal because 
of its value as an anti-mycobacterial and chemotherapeutic agent. This is the 
first known study of the systemic distribution of B 663 in humans. Three leprosy 

• 
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patien ts were studied at autopsy; a skin biopsy was studied in a fourth patient. 
Tissue concentrations were analysed by a modification of the chemical extraction 
method of Barry et al. 

Tissue coloration was observed in the internal organs, Initially, the sub
cutaneous tissues appeared gray to opaque, but within minutes of exposure to 
the air they began to turn a yellow-orange colour; after some ten minutes, 
tissues high in fat content were orange-red. 

The highest concentrations of B 663 were observed in tissues with high fat 
content, and in the bile. Tissues with reticulo-endoehelial function or high 
vascularity also showed relatively high concentrations. High levels were present 
in livers whose hepatocellular function and structure were intact. 

Tissues obtained should be analysed in the fresh or frozen state. The drug 
is leached from the tissues in the fixatives commonly employed. The extraction 
methods are simple, and may be performed by any laboratory possessing a 
functiona l photometer and sensitive balance. 

B 663 (Clofazimine, Lamprene). Electron microscope studies 
C. McDougall 
Department of Human Anatomy, University of Oxford, England 

2/ 20 

During the examination of various tissues from the amputated leg of a 
leprosy patient who had been on B 663 for over two years, it was noted that 
the peripheral nerves were white, suggesting that they had not been stained 
by the drug. The possibility that this might indicate a failure or reulctance 
of an anti-leprosy drug to penetrate into peripheral nerve gave rise ti bio
chemical, light-, fluorescence-, and electron-microscope studies in mice fed on 
B 663 at a concentration of 0.01 % in their diet. 

The present paper deals with eletron-microscope fi ndings only, and describes 
appearances in the cells of mouse spleen, with special reference to well-preser
ved crystal-spaces, representing the fully-formed adult crystal, and to osmio
philic 'rods' or 'bands', which showed linearity at high magnification on the 
electron microscope and a lattice spacing on optical diffraction in the range 
33 +2 to 41 + 2 A. Membranes were demonstrated round some of the crystal
spaces and 'rods'. The location of the anti-leprosy drug in these tissues and the 
possible significance of the elecron-dense, osmiophilic 'rods' are discussed. 

Controlled long-term therapy of leprosy with B 663 
, ]. C. Tolentino, J. N. Rodriguez, R. M. Abalos 

Leon ard Wood Memorial, Cebu City, Philippines 

2/ 21 

In the working conference on B 663 held in London in 1968, some investi
gators gave the opinion that the . drug was comparable to dapsone in effective
ness in the treatment of leprosy, but it was observed that their claim was not 
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supported by controlled studies. The re~ults of a controll ed 4R-week trial of 
B 663 were published by us in 1971, and that stud y was continued [or 4 years 
to enable us to report on long-term therapy with the drug. 

In the paper being submitted, the clinical improvement, reduction of the 
Bacterial Index, development of resistance, the incidence and severity of ENL, 
skin pigmentation, and toxicity produced by B 663 in 4 years are compared 
with those of dapsone as the control drug. With the<;e findings, the question 
of how B 663 compares with dapsone as an anti leprosy drug will be answered. 

Studies of the mechanism of the action of thalidomide in leprosy 
R. G. Hastings, M.]. Morales 
USPHS Hospital, Carville, U.S.A. 

2/ 22 

The remarkable efficacy of thalidomide in suppress ing the · clinical mani
festations of ery thema nodomm leprosum (ENL) was first described by Sheskin 
in 1965. The mechanism of this anti-ENL action is not yet clear. The clinical 
pattern of these actions has significant differences from the cytotoxic immuno
suppressants, the corticosteroids, and the various acidic non-steroidal anti-inflam
matory agents. Therefore, its fundamental mechanism of action is probably 
different from that of the above agents, and may well represent an entirely 
new class of immunosuppressant and /or anti-inflammatory drug. 

Determining the mechanism of the action of thalidomide may point the 
way to the development of non-teratogenic derivatives of great value in ENL 
as well as in a variety of other inflammatory conditions. 

A number of studies was performed in an attempt to determine th e site 
of action of thalidiomide in ENL. Thalidiomide was found to have no effect 
on an antigen-antibody interaction in vitro, and no effect on complement 
activity in vitro, or on complement' blood levels in vivo. The drug has limited 
activity in suppressing inflammation caused by carrageenan in rats and in 
stabilizing isolated lysosomes in vitro. Thalidomide inhibits various spasmogens 
in isolated tissue preparations, including acetylcholne, histamine, 5-hydroxy
tryptamine (serotonin), prostaglandin E2 and prostaglandin F2a. The signi
ficance of these findings will be discussed. 

Repeated administration of BeG in patients with ler~' l1latous leprosy 
H. Ruscher, I. Faye, H. Sarrat 
Faculte de Medicine, Dakar, Senegal 

2/ 23 

Thirteen patients with lepromatous lesions were ~ubmitted to repeated 
immunological stimulation by BCG given intradermally over periods of 14 to 
22 months. The vaccine was administered in increasing doses, starti ng with a 
dilution of I in 10, and doubling the concentration fortnightly. In 1 I patients, 
the BCG was combined with standard treatment, while in the other two it was 
given singly. 
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On the whole, the stimulans was well tolerated and the patients' general 
condition improved. Severe reactions were rare (BCG was stopped in one patient 
after 12 months), but some patients, 24 hours after the injection of BCG, had 
a transient pyrexia with moderately severe joint pains, relieved by small doses 
of steroids. 

Nine patients (including one treated only with BCG) showed regression, 
first to an interpolar form (Mitsuda doubtful or positvie, epithelioid and giant 
cells present), then to an undifferentiated form. 

Three patients continued to have lepromatous histological changes, but 
with marked reduction of bacilli and lymphocytic infiltration. One patient was 
unchanged. 

As these initial results seemed encouraging, similar immunotherapy has 
been given to a more diverse group of patients (90 with lepromatous or tuber
culoid leprosy). Thi s trial is proceeding. 

2/ 24 J The treatment of leprosy and accociated reactive states with clofazimine 
R . Trautman, R. R. Jacobson 
USPHS Hospital, Carville, U.S.A. 

Since 1965, a total of 94 patients with leprosy at Carville have received 
clofazimine for treatment of either sulphone-resistant leprosy or severe erythema 
nodusum leprosum and reversal reactions. The overall response has been good, 
both in terms of clearance of M. leprae from their skin and suppression of 
reactions. 

Side effects have included pigmentation of the skin by the drug, and various 
gastrointenstinal complaints. In spite of this, however, patient acceptance of 
clofazimine has generally been very good. 
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J Advances in experimental leprosy. 
J The armadillo in I,eprosy research. 

Eleanor E. Storrs 
Gulf South Research Institute, Louisiana, U. S. A. 

1973 

4/ 25 a 

The nine-banded armadillo (Dasypus novemcinctus Linn.) is an animal 
model of great potential in the study of leprosy, since unaltered animals in
oculated with M. leprae have developed infections more severe than in human 
lepromatous leprosy. The idea of using the armadillo for leprosy studies ori
ginated because the armidillo has a low body temperature (30 0 C to 35 0 C), and 
M. h:prae multiplies best at low temperatures. In addition, the armadillo is a 
primitive mammal which may have a poorly developed immune system. The 
armadillo is known to develop several other human diseases as well as leprosy. 
The Dasypus species are unique in that they regularly exhibit polyembryony, 
producing various numbers of monozygous young, the actual number depending 
upon the species. If successful breeding in captivity can be achieved on a large 
scale, this feature can be utilized for the rapid development of armadillo strains 
uniformly susceptible to M. leprae. 

J Incidence of M. leprae infection in inoculated armadillos' 
Eleanor E. Storrs, C. P. Walsh, W. E. Creer, H. P. Burchfield, S. L. Issar 
Gulf South Research Institute, Louisiana, U.S.A. 

4/25 b 

Statistics will be presented on the incidence of infection and the extent of 
infection in the armadillo colony at GuU South Research Institute. Data will 
be included on random-caught adult nine-banded armadillos (Dasypus novem
cinctus, Linn.) up to 31'2 years post-inoculation to give an indication of suscepti
bility of the nine-banded armadillo population as a whole. Data will also be 
presented on the incidence of infection in young armadillos from monozygous 
quadruplet groups to give an indication of similarities in susceptibility of 
young animals to M. leprae. In addition, information on M. leprae infections 
in 3 inoculated Chaetophractus villosus and 3 Dasypus hybridus will be pre
sented. 

Various routes of inoculation will be discussed and compared, including 
intredermal, subcutaneous, and intravenous. Comparisons will also be made 
on incidence and severi ty of infections from various inocula, including human, 
mouse footpad and armadillo. 
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},nfection of armadillo (Dasypus novemcinctus linn.) with M. leprae: 
General pathology 

4/26 

S. L. Issar, C. H. Binford 
Gulf South Research Institute, Louisiana, U.S.A. 

The histopathological observations made on tissues obtained at autopsy 
of an armadillo (No.8) that died 17 months after inoculation with M. lepme 
have already been reported. 

This paper will describe the histopathological findings in 2 other armad illos 
inoculated with M. leprae. 

l. Armadillo No. 5 had been inoculated intradermally some 30 months 
before autopsy with a part of the suspension of M. lepme obtained from a skin 
lesion of human lepromatous leprosy that had been used in inoculating arma
dillo No.8. 

2. Armadillo No. 18 had been inoculated intravenously with suspension of 
M. leprae from mouse footpad material provided by Dr. Louis Levy. This 
animal was autopsied about 26 months after inoculation. 

A decision to terminate the experiments in the animals was made because 
smears of nasal secretions from each contained many acid-fast bacilli, and 
smears of ulcerated inoculation sites from armadillo No. 5 were positive for 
acid-fast bacilli. 

Each animal showed severe disseminated lepromatoid leprosy that histo
logically was comparabler to lepromatous leprosy in man, but dissemination 
was more widespread. In the small dennal and the large peripheral nerves of 
the extremities, the presence of acid-fast bacilli intraneurally was similiar to 
that found in human lepromatous leprosy. 

Spinal nerves and the dura were infected, but spinal cord and brain appeared 
uninvolved. The liver and spleen were severely infected. The upper respiratory 
tract and eyes showed lesions. 

By use of lantern slides in color the significant gross and microscopic ob
servations will be presented. 

Histopathologically, the disease in the armadillo is similar to, but more 
severe than, human lepromatous leprosy. The armadillo thus gives promise 
of becoming a very important model for the experimental study of human 
leprosy. 

Experimental leprosy in the armadillo (Dasypus novemcinctus linn.) 
compared with human lepromatous leprosy 
S. L. Issar, C. H. Binford 
Armed Forces Institute of Pathology 

4/27 

The study of the lesions resulting from the inoculation of M . lepme in 3 
armadillos has shown that histopathologically the lesions are very simi liar to 
those seen in tissues of lepromatous patients. The disease in the armadillos. 
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especially when consideration is given to the short time required for its develop
ment (17, 26, and 30 months), appears to be more severe and more widespread 
than lepromatous leprosy in man. 

By the use of 'colour slides, the histopathological lesions of leprosy in the 
armadillo will be compared with those seen in lepromatous leprosy in man. 

From observations made in comparing the infection of M. leprae in the 
armadillo with that in man, it is concluded that studies of experimental leprosy 
in the nine-banded armadillo should yield information that will provide better 
understCinding of leprofatous leprosy in man. 

Cell-mediated imunity in armadillos (Dasypus novemcinctus Linn) 
infected with M. leprae 
D. T. Purtilo) G. P. Walsh) E. E. Storrs) I. S. Banks 
Armed Forces Institute of Pathology, Washington, U.S.A. 

4/28 

It is thought that depression of cell-mediated immunity (CMI) in some 
humans determines the development of lepromatous leprosy in persons suc
cumbing to infection. The susceptibility to M. leprae infections of thymecto
mized and irradiated mice supports this postulate. The natural susceptibility 
of the armadillo to M. leprae is probably due to depression of CMI. 

To test this hypothesis, we established the following profile of CMI in 
armadillos with and without M. leprae-infections: 

I. In vivo reactivity to lepromin. 
2. Lymphocyte transformation to lepromin and phytohemagglutinin. 
3. Peripheral blood lymphocyte and monocyte morphology. 
4. Leucocyte phagocytosis of M. leprae in peripheral blood; and 
5. Histological and cytological evaluation of thymolymphatic organs in 

necropsied armadillos. 

We will discuss our findings and compare the differences between infected 
and noninfected armadillos, and examine the possible significance of depres
sed CMI as related to the armadillo's natural susceptibility to infection with 
M. leprae. 

4/29 
Leprosy-susceptibility testing of armadillos 
I. Cellular responses to intradermally inoculated heat-killed leprosy bacilli 
W. F. Kirchheimer) R. M. Sanchez 
USPHS Hospital, Carville. U.S.A. 

Armadillos susceptible to developing the systemic leprosy (lepromatous) 
were assumed to respond with development of lepra cells and persistance ot 
the bacilli in cutaneous sites of deposition of lepromin. Resistant armadillos 
should mount an epithelioid cell response with relatively speedy disappearance 
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ot the bacilli. Twelve normal armadillos received lepromin mJections in two 
skin sites. In keeping with the predictions of the genetic hypothesis of suscepti
bility to leprosy, 10 armadillos had an epithelioid cell response 30 days later. 
After 3 to 6 months. no acidfast bacteria were seen in the epithelioid cell 
granulomas. Two armadillos had lepra-cell responses with many bacteria. One 
of these animals was biopsied again 5 months later. Well-staining leprosy bacilli 
persisted in the lepra cells. The armadillos have now been infected with 
viable leprosy bacilli to validate the assumption that the lepracell reactors are 
susceptible to systemic leprosy, and epithelioid cell reactors are not. 

Additional armadillos were inoculated in 7 skin sites with viable leprosy 
bacilli. The cell responses, which corresponded quantitatively and qualitatively 
to the ones evoked by lepromin, are being correlated with survival data of 
leprosy bacilli and spread to remote sites. 

Lepromin reactivity in normal and infected armadillos 
P. Walsh, Eleanor E. Storrs, H . P. Burchfield 
Gulf South Research Institute, Louisiana, U.S.A. 

4/ 30 

This report will present the results of a study . of lepromin reactIvIty in 
normal and infected armadillo$, using lepromins prepared from human and 
armadillo tissue. The first phase is concerned with a comparison of reactivity 
between normal and infected armadillos manifesting varying degrees of severity 
of infection using standard human lepromin. The second phase of the report 
will deal with a comparison of reactivity of human lepromin with lepromin 
p repared from armadillo tissue in normal and infected animals. 

In August, 1972, 2 out of 4 animals in each of 11 monozygous quadruplet 
sets were inoculated with M. leprae; the remaining two animals in each set 
were not infected (total of 22 normals and 22 infected animals), I addition 
to random-bred normal and infected animals, therefore, the lepromin reaction 
is studied in normal and infected monozygous groups. Possible interpretations 
of the results will be presented. 

4/31 

Infection of the Armadillo (Dapsypus novemcinctus linn.) with M. leprae: 
Ultrastructural study of skin and liver. 
S. C. Chang, ]. D. Balentine, S. L. Issar 
Leonard Wood Memorial Ultrastructure Laboratory, Washington, U.S.A. 

Recent stl}dies have shown that the armadillo could be infected with 
M. leprae, with the production of a systemic lepromatoid infection. 

In order to carry out ultn>.str.uctural studies of the lesions in armadillos 
infected by M. leprae, specimens were taken for electron microscopy from 2 
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animals sacrified that h ad been inoculated with M . leP1'Qe a t the Gulf So uth 
Research Institute, New Iberia, Louisiana, about 2 to 2Y2 years previously. 
Tissues were fixed and preserved in glutaraldehyde and post-fi xed in osmium 
tetroxide, and, after dehydration, were embedded in Epon 812 resin. U ltrathin 
sections, a fter being doubtly stained with uranyl acetate and lead citra te, were 
studied wit ha Siemens electron microscope. 

In the skin lesion, the following features were noted: (a) in(ection occurred 
in the dermis; (b) infiltra tes were composed o f macropbages and lymphocytes; 
(c) bacilli were found in the endothelial cell of blood vessels, monocytes in 
blood stream, macrophages, and cytoplasm of Schwann cells; (cI) the bac illi 
measured 0.3- 0.4 micron in diameter, were characterizied by a doubl e mem
brane wall and internal membraneous structure, and were conta ined singly or 
in groups within membrane-bound vacuoles. In the liver les ion, bac illi were 
found in parenchymal cells as well as in Kupffer's cells. The cy tological fea tures 
of the phagocytes and the bacilli were the same as those found in the skin. 

The ultrastructural findings in the tissues from armadillos infected with 
M. leprae are similar to those observed in human lepromatous lesions. 

Infection of Armadillo (Dasypus novemcinctus Linn.) with M. leprae: 
Ultrastr ctural studies of peripheral nerves. 
J. D . Baloulike, S. C. Chang, S. L. I ssar 
Medical University of South Carolina 

4/ 32 

Scia tic and cutaneous nerves from two armadillos that had been inoculated 
with M . leprae at the Gulf South Research Institute in New Iberia, Louisiana, 
were studied ultrastructurally 2 to 2 Y2 years after inoculations. Both animals 
had developed advanced, disseminated, lepromatoid leprosy before being killed. 
Small blocks of sciantic nerves and skin were fixed in glutaraldehyde, post
fixed in osmic acid, dehydrated in graded alcohols and embedded in Epon. 
Thick sections were stained with toluidine blue and / or hematoxylin and eosin, 
and new fuchsin and methylene blue for acid-fast bacilli (method of S. C. 
Chang). Thin sections were stained with lead citrate and uranyl acetate, and 
viewed with an Hitachi HU-12 electron microscope. 

The electron microscopic features of the infection of peripheral nerve tissue 
in the armadillo were similar to those seen in human lepromatous leprosy. 
Numerous bacilli were found in Schwann eels of myelinated and unmyelinated 
axons and in other phagocytic cells. Bacilli were also seen in perineural and 
endothelial cells. No bacteria were found in axoplasm or between the intraperiod 
or major dense lines of myelin lamellae. The bacilli were located within mem
brane-bound vacuoles (endocytic vacuoles, phagosomes) within the cytoplasm 
of the cells involved. Multivesicular bodies were prominent in cells containing 
n umerous bacilli. 
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«Lepramatoid » leprosy in C.B.A. mice without thermoregulation 
/ A. B. A. Karat, Invin Samuel, A. S. J. Kumar, A. Rajan 

Church of South India Hospital, Bangalore, India 

503 

4/ 33 

In this paper we present our experience with experimentally induced leprosy 
lesions in thymectomized irradiated mice following inoculation of 5000 M. leprae_ 
into their footpads. The bacilli multiplied profusely in the footpad with 
consequent development of a lesion similar 'to lepromatous lesions seen in 
human skin . Similar lesions also appeared in the nose and the ear lobes. The 
small nerves in the dermis showed inflammatory reaction and invasion by 
numerous bacilli. Similar changes were seen throughout the course of the 
sciatic nerve and its branches and also in a nerve seen in the diaphragm. Uni
formly stained, acid-fast bacilli, were present singly and in microcolonies in 
the nerve sheath, the cytoplasm of Schwann cells and the interstitial tissue of 
the nerve. 

Striated muscle from the footpad, calf, diaphragm and heart showed focal 
inflammation, and aggregates of proliferating well-stained acid-fast bacilli. 
Small microcolonies consisting of 4 to 5 bacilli were seen in the sarcoplasm 
of the muscle fibres, and much larger agrregates were seen in the interstitial 
connective tissue of the muscle. Acid-fast bacilli were present in the gastro
intestinal tract, kidney, lung, testes and the eye. 

There was extensive involvement of the reticulo-endothelial system. The 
liver, spleen and bone marrow showed well-circumscribed granulomata com
posed of a mixture of epithelioid-like cells and foamy macrophages. Numerous 
well-staining acid-fast bacilli were present within these granulomata. 

Axillary and inguinal lymph nodes showed preservation of the follicular 
architecture in the cortex, but in the paracortical areas there was a severe 
depletion of lymphocytes and extensive repdacement by foamy macrophages, 
which were loaded with acid-fast bacilli. 

The findings from this study provide new insights into the sites of multi
plication of M. leprae and the nature of leprosy lesions occurring in experi
mental animals. 

\ J Visceral leprous lesions in immunologically deficient mice 
K. V. Desikan, R. J. W. Rees 
Central Leprosy Teaching and Research Institute, Chingleput, India 

4/34 

Mice infected with M. leprae after thymectomy and total body irradiation 
have been found to show widespread dissemination of the infection, involving 
several organs of the body. Histologically, the lesions closely resemble those 
of human lepromatous leprosy. Lesions with varying number of acid-fast bacilli 
are found in the footpad, ear, nose, nerves, lymph nodes, liver, spleen, bone 
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marrow, adrenal, testis, ovary, lung, heart, kidney and intestine. Bac illi are 
a lso detected in divers locations like the heart muscle, intes tin al mu cosa, endo
theli al cells of the blood vessels, smooth muscle of the intestine etc. The 
occurrence of les ions simulat ing lepromatous leprosy reflects ti ssue response in 
immunologically suppressed mice. The role of cell medi ated immunity in the 
pathogenesis of the disease is di scussed, based on the findings of the experi
mental animals. 

Effect of higher temperatures on the multiplication of M. leprae 
in mouse footpads 
E. de la Cruz, G. P. Walsh , T . T. Fajardo .. JT., R . S. Guinto 
Leonard Wood Memoriai-Eversley Childs Sanatorium Leprosy 
R esearch Laboratory, Philippines 

4/35 

Mouse footpad inocula tion is a standardized and consistently reproducible 
procedure for screening drugs bactericidal to M. lepme at the Leonard Wood 
Memorial-Eversley Childs Sanatarium Laboratory, Cebu, Philippines. An op
timum temperature of 20° C (68 0 F) has been considered critical to successful 
multiplica tion of M. lepme in mice, requiring a ir-conditioned animal rooms 
and making the procedure impractical for man y laboratories. At Vellore, South 
India, however, Karat has reported favorable results in mice kept at room 
tempera ture without air-conditioning. 

To determine any advantage of 20° C over appreciably higher tropical 
room temperatures, infectious material was obtained fro~ (a) 14 untreated 
lepromatous patients and (b) 8 groups of mice infected by mouse- to-mouse 
passage. Material from each batch was inocula ted into 40 mice; 20 were kept 
at 20° C (control group) and 20 at ordinary room temperatures. The mice 
were monitored for "positive" sections by sacrificing one animal per group 
at 90 days and at subsequent 30-day intervals. Harvests were generally made 
in both groups of mice at the first sign of a positive section in the low tempe
rature or control group. 

R esults are summarized in two tables comparing the groups as to total 
bacilli harvested, "fold" increases, theoretical generation times, etc. In 21 out 
o f 22 instances, significantly greater multiplication of M. lepme was observed 
in the mice kept at room temperatures. 

4/36 

Further study of methods of experimental inoculation of mice with M. leprae 
Th e lale K. A. Kolesov, A. A. Juscenlw, R . A. Zajcer 
Department of Leprology, Central R esearch Institute on Skin and 
Veneral Diseases, Moscow, USSR 

In order to reduce the time necessary for multiplication of M . lepme in
ocu lated into the mouse footpad, attempts were made to lower the res istance 
of mice by means of: I) adrenalectomy, 2) the use of antibiotics-immunode-

• 
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pressants (bruneomycin and olivomycin), and 3) prolonged administration of 
anti-lymphocytic serum (0, 15-0, 25 ml intraperitoneally or subcutaneo.usly, 
twice a week for 9 weeks). The experiments were conducted on mi ce strains 
C57BI, CBA, BALB / c and on un inbred white mice_ 

The above-mentioned methods of the effect on macroorganism did not 
shorten the time of mycobacterial growth compared with the control animals_ 
The long-term administration of anti-lymphocytic serum, however, promotes 
more intensive multiplication of M. leprae in tissue of the mouse footpad 
within 8 or more months after inoculation. 

During the study 7 strains of mycobacteria were isolated; these have been 
preserved by passages in mice and do not grow on ordinary nutrient media. 

4/37 

Diminution of natural resistance in mice to the transmission of M. leprae 
Kiy o Sushida 
Tokyo Women's Medical College, Japan 

This investigation attempted to study diminished natural resistance in 
experimental animals to leprosy infection. Mice, of the dd-strain (which is 
resistant to human leprosy), were used and injected subcutaneously with 
Sodium iodide (1311, 25-300 uc per mouse). The thyroid tissue was destroyed 
in mice previously injected with 1311. This destruction caused the average body 
temperature of the mice to fall , and also lessened the function of the reticulo
endothelial system. The effects of 13]1 on the innate immunity of the mice 
were evidenced by clearence activity, and also proved by histopathological exa
mination. The leprosy bacilli (using 9 clinical strains) were injected into the 
testis of th e mice. Acid-fast bacilli in the stamp-smear samples taken from the 
testis were examined microscopically every month. About 10 months after the 
in jections, cells containing many acid-fast bacili were found (globi), often in 
the capsule of the testes on histological examination. Acid-fast bacilli in ]3] 1-
mice were seen in 17.7 %, as compared with 1.4 % in the non-treated mice. 

The resuts of the transmission into the next group of 131I-treated-mice were 
not so satisfactory, about 3 % being positive. 

4/ 38 
Pathological study of experimental human leprosy in 2 different strains of 

"') immunologically deficient mice. 
C. K. Job, R . Cherian, C. J. C. Chacko, R. Padam Singh 
Schieffelin Leprosy Research Sanatorium, Karigiri , India 

Immunological capacity of 6 groups of 6 to 12 Swiss albino mice (Rocke
feller strain) and 4 groups of 6 to 12 CBA mice, was depressed by thymectomy 
and total body irradi at ion. In each group M. leprae of a different strain num-
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bering 10.1 were injected into both hind footpads of all the mice. One or two 
animals from each group were sacrificed after 6, 8, 10 and 12 months, and 
the growth of the organisms was determined by processing one hind footpad. 
The animals were subsequently autopsied, and the histopathological appearances 
of the other hind footpad, ear lobes, nose and viscera were studied. 

Grossly, lesions resembling nodular lepromatous leprosy of the hind foot 
were observed. Microscopically, lepromatous granuloma was present in the skin, 
subcutaneous tissue, muscle and bone, and further disseminated lesions were 
seen in the liver and spleen. Enhanced bacterial growth and a significant in
crease in the incidence of reticulum cell sarcoma were seen in the immuno
logically deficient mice as compared with normal mie. 

'{he relation of the morphologial index of the injected organisms to the 
amount of bacterial growth obtained, and the variation in the behaviour of 
the organisms in the 2 different strains of mice, will be discussed. 
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Cellular response of the mouse footpad to M. leprae 
L. Levy) M. J. Evans 
Stanford Research Institute, California, U.S.A. 

1973 

6/ 39 

The purpose of this research was to study the cellular response of the 
mouse footpad to M. leprae from the time of inoculation, through the lag- and 
multiplication phases, the plateau, and the stationary phase. During the first 
days following inoculation, there was an influx of polymorphonuclear cells 
followed by mononuclear cells. M. leprae were present in the mononuclear 
cells, in phagosomes, and most of them appeared to be degenerating. After a 
lag phase of about 60 days, the number of organisms in ,the footpad began to 
increase. 

The organisms were present in mononuclear cells in the loose connective 
tissue. However, they are not contained in a phagosome, but are free in the 
cytoplasm. At the peak of the multiplication phase (plateau), changes occur 
in these cells; these changes have been shown to have an immunological basis. 
A membrane forms around the M . leprae) lysosomes appear in the cytoplasm, 
and the Qrganisms appear to begin to degenerate. These changes occur at the 
same time that multiplication of organisms decreases. The results of cellular 
changes occurring during the lag phase will be discussed. 

6/ 40 
M. leprae: Relation between loss of viability and change of morphology 

J I.R. Holmes) G. R. F. Hilson 
St. George's Hospital Medical School, London 

The powerful bactericidal action of rifampicin (RMP) on M. leprae was 
used to investigate the time relation of loss of viability to change in morphology 
("solid ratio") of this organism. 

By use of the kinetic technique of Shephard, the bactericidal action of RMP 
at 0.01 % in the diet (25 mg/kg) on 2 strains of M. leprae was found, after a 
short initial lag, to be exponential, with a survival half-life of 0.5-1.5 day. 
In another experiment with a third strain, 0.03 % (75 mg/kg) RMP was given 
to mice with an established footpad infection, and sub-inoculation from the 
treated mice to new groups of mice used to assess the loss of viability. A 
similar result was obtained: in the exponential phase the survival half-life 
was 0.7 day. 

In the second experiment the rate of decrease in the proportion of solidly
stained acid-fast-bacilli in the treated mice was also determined, and was 
found to have a half-life of 6-7 days. In a similar experiment in which RMP 

• 
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was given to mice immunosuppressed by treatment with anti-thymocyte globulin 
and steroid, the half-life of the solid-staining reaction was 12-13 days. 

These results show that rifampicin kills M .leprae with exstraordinary 
rapidity (the half-life of destruction being about 1/ 15th of the mean generation 
time), and that when a leprosy bacillus loses viability there is a lag in the change 
of its morphology from the solid to the non-solid form. In the presence of host 
immunity, the change in morphology is about twice as fast as in its absence 
(5-6 days vs. 11-12 days). 

I Enhancement of M.leprae infection in rats 
A. Howard Fields/eel 
Stanford Research Institute, California, U.S.A. 

6/41 

After intact Lewis rats were inoculated with 5 x 103 M. leprae in footpads 
and testes, maximum numbers averaged 2 x 106 and less than 105, respectively. 

Neonatal thymectomy resulted in a greatly increased susceptibility to 
M. leprae infection. By the 12th month after infection, acid-fast bacilli in 
footpads and testes averaged 1.76 x lOB and 3.42 x lOB, respectively. 

Various regiments of antithymocytic serum (ATS) given to neonatally thy
mectomized rats resulted in additional increases of up to 3.03 x lOB in the foot
pad and 4.94 x lOB in testis as well as speread of M. leprae to remote uninoculated 
sites. Neonatal thymectomy plus either various regiments of X-irradiation or 
combination of irradiation and ATS has resulted in levels up to 3.07 xlOB per 
footpad and 7.61 x lOS per testis. As little as 450 r given to neonatally thymecto
mized rats has resulted in 4.42 x lOB M. leprae per testis 10 months after infec
tion. These results will be updated and discussed together with the results 
attained in intravenously inoculated, neonatally thymectomized rats. 

. Experimental inoculation of leprosy in the Chimpanzee 
N. M. Turanov, A. A. Studnitsin, P. M. Zalkan, Y. A. Jevleva, 
G. M. Tsvetkova, V. G. Akimov. 
Central Research Institute on Skin and Veneral Diseases, Moscow. USSR. 

6/ 42 

The limited range of the immuno-allergic reactions in the experimental 
mouse inoculated with M. leprae has hindered progress in the investigation of 
the pathogenesis of leprosy. 

The aim of this work is to reproduce M. leprae in different animals, with 
particular regard to the immuno-allergic reactions, in an attempt to identify 
the course and prognosis of the disease. The total number of animals studied 
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was 343. Twelve were chimpanzees, 20 different kinds of monkeys, and the 
remaining 311 were other laboratory animals (rabbits, guinea pigs, wh ite rats, 
and white mice) . All animals were infec ted with a suspension of M. leprae 
derived from patieI,lts with untreated lepromatous leprosy. 

The infection was peTformed by three methods; intradermal inj ection, 
subcutaneous injection, or inoculation after scarification. This was made on 
different areas (forehead, eyebrow, lobule of ear, scapular reg ion, shoulder, 
axilla, forearm, antecubital fossa, thigh and leg). One chimpanzee, in addition, 
was injected fossa, thigh and leg) . One chimpanzee, in addition, was inj ected 
intravenously. These animals were observed over a period of 10 years. The 
process in chimpanzee was chronic and relapsing. Areas of infection were founrl 
to contain M. leprae singly or aggregated in clumps of 10-10 bacilli. These 
bacilli were either solidly stained or granular. The clinico-pathological pattern 
of the disease was that of progressive tubercu loid leprosy. 

This work proved that it is poss ible to infect chimpanzees by human M. 
leprae, and to produce a disease clinico-pathologically similar to that in man. 
Nevertheless, we failed to obtain such a clinico-pathological pattern in other 
animals. 

By comparing our results in the chimpanzee with that obtaining in leprosy, 
it may be said that leprosy is a reactional disease limited to the upper primates. 
This dynamic allergic reaction was confirmed by histopathological studies. 

Growth of M. leprae in Korean chipmunks (lamias asiaticus sibiricus, 
Gmelill) 
Joan Lew, Yang T. Yang 
Yonsein University College of Medicine, Seoul, Korea. 

6/43 

Evidence is presented that M. leprae multiplied in the footpads and ear 
lobes of Korean chipmunks. Preparations of M. leprae for the animal inocu
lation were obtained, either by conventional grinding or by trypsin diges tion 
from the biopsied nodules of untreated patients suffering from lepromatous 
leprosy. 

Significant increases in the total number of acid-fast bacilli per inoculated 
si te (footpad or ear lobe) were observed after 5 to 7 months' lag phase following 
the inoculation. Microscopic examinations of acid-fast bacilli observed at the 
time of active multiplication of M . leprae at the inoculated sites revealed an 
abundance of solid-staining organisms. 

In the footpads of the chipmunks inoculated with trypsinpurified M. leprae 
16 months previously, we observed diffuse pathological involment of the foot
pad tissues accompanied by a great number of acid-fast bacilli. 

The study indicated that the Korean chipmunks are susceptible animals to 
inoculation with M. leprae, and may provide a model for the study of human 
leprosy. 
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The nose in mice with experimental human leprosy 
A. C. McDougall, R.]. W. Rees, A. G. M. Weddell 
Department of Human Anatomy, University of Oxford, England. 
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Normal and immunologically deficient mice inoculated with M. leprae 
locally in the footpad or ear, or intravenously, or intraperitoneally, were killed 
1-2Y2 years later and their tissues examined bacteriologically and histologically. 

Quantitative bacterial assessments showed that by 1.5 year a high proportion 
of all animals had a countable number of bacilli (> 5 x 104) in uninoculated 
ears or footpads and nose. Of these sites, the nose on average was most fre· 
quently infected and gave significantly higher yields of bacilli. Moreover, 
nasal smears from a proportion of the mice showed acid-fact bacilli. 

Histological examination of the nose showed a variable number of bacilli 
within macrophages deep to the nasal mucosal epithelium, but bacilli were 
also present within the overlying ciliated columnar-epithelial cells. In con
trast, bacilli were very rarely seen in the overlying squamous epithelial cells 
of the skin in the nasal vestibule and elsewhere, however, heavily infected the 
underlying dermis might be. 

The predilection for the nose of M. leprae derived from a systemic infection, 
and the shedding of bacilli from the infected nose in mice, will be discussed 
in relation to the pathogenesis and transmission of leprosy in man. 

The nasal mucus in leprosy 
]. C. Pedley 
United Mission Hospital, Tansen, Nepal. 

6/45 

The nasal mucus was examined for the presence of M. leprae in 322 un
treated Nepali patients presenting with clinical signs of leprosy during a 
12-month period: III had lepromatous leprosy, and 211 borderline. In no 
fewer than 80 patients with lepromatous leprosy, M. leprae were found in 
the nasal mucus: a single examination was done on most patients, and in 
some patients examined in a second occasion, bacilli were found on the second, 
and not on the first. The Morphological Index of the bacilli seen was gene
rally high. 

Of the 211 patients with borderline leprosy, 41 were selected for examination 
of the nasal mucus because of the clinical activity of the lesions they presented. 

In only one instance - and that in a patient with ulceration of the nasal 
septum - were bacilli found in the nasal secretion. 

Morphologically normal bacilli were no longer to be found in the nasal 
secretion after 6 months of standard therapy. 

It is submitted that the mucoid discharge from the nose will provide a 
much more realistic indication of infectivity than the other and more usual 
examinations performed; secondly, that borderline leprosy should not ordi
narily be regarded as contagious. 
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The nasal discharge in leprosy 
T . F. Davey, R. J. W. R ees 
Victoria Hospital , Dichpalli, India. 

1973 

6/46 

A study of the prevalance and bacteriology of nasal di scharges from leprosy 
patients was based on 936 patients attending the Victoria Hospital DichpaJli 
for diagnosis. Of these, 407 (44 %) were able to profer a nose blow on arrival, 
of whom 363 (89 %) were shown to have acid-fast bacilli in the nasal discharge. 
An analysis of patients by type and act ivity of leprosy showed that the pro
portion of those excreting acid-fact-bacilli (AFB) in the nasal discharge in
creased greatly across the leprosy spectrum from Borderline (BB) to Lepro
matous (BL-LL), and coincided with clinical act ivity. Thus, of 295 patients 
with early lepromatous leprosy (BL-LL), 53 % were discharging many AFB 
from the nose. In 295 patients with longstanding lepromatous leprosy (BL-LL) 
the corresponding figure was 35 %, whereas in 114 patients with relapsing 
lepromatous leprosy, 80 % wpre discharging AFB. 

Detailed studies of nasal discharges from patients selected from the various 
clinical groups were carried out on specimens sent by air on wet ice to London. 
They showed, (a) Total counts of 106 to 109 acid fast bacilli in both single and 
24 hour specimens of nasal discharge; (b) the nasal bacilli were infectious to 
mice, and showed all the characteristics of M. leprae; (c) some patients with 
relapsing lepromatous leprosy were shown from tests In the mouse to be dis
charging dapsone-resistant bacilli from their noses. 

6/ 47 
Clinical and histological studies of the nose in early lepromatous leprosy 
R . P. E. Barton, T. F. Davey, A. C. M cDougall, R . J. W. R ees, A. C. M. W eddell 
Victoria Hospital, Dichpalli, India. 

Our studies at Victoria Hospital, Dichpalli, have shown that the most 
bacilliferous nasal di scharges are from patients with active lepromatous leprosy 
(BL-LL), either with early or relapsing disease. A study of the pathology of the 
nose in this type of leprosy was therefore undertaken, in order to identify 
the sites involved and investigate the process by which bacilli are shed. 

In patients selected for study, early lepromatous leprosy was identified by 
clinical, bacteriological and histological examination. Nose involvement was 
confirmed by anterior and posterior rhinoscopy, the bacteriological examination 
of the nasal discharge, and fi ve smears taken from each nostril, anterior and 
posterior sites from the septum and inferior tubinates, and one site from the 
middle turbinate. Following topical anaesthesia, biopsies were taken from a 
selection of these sites, modified if necessary when clinical abnormalities were 
seen. 

These studies show that the clinico-pathological changes in the nose are 
frequently greater than would be expected from the extent and degree of 111-

volvement of skin and nerves. The implications of these findings will be 
discussed in relation to the pathogenesis and epidemiology of leprosy. 
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M. lepraemurium infection in mice as a model for the study of 
resistance to mycobacterial infection 
o. Closs, C. Bjune, M. Harboe, o. A. Haugen 
Institute for Experimental Medical Research, Ulleva.l Hospital, Norway. 
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Normal outbred mice show a spectrum of disease after injection of M. 
lepraemurium (MLM) intravenously. Genetic factors are important in this 
variation in resistance, as is shown by varying susceptibility to infection in 
inbred strains of mice. 

The model is suitable for studies of the influence of genetic and other 
factors for development of the moderate general and the marked specific 
defect in cell-mediated-immunity characteristic of advanced disease. The course 
of the natural disease is such that the model is also useful for manipulation 
of the immune response of normal mice to induce increased resistance. It is 
shown that the route of injection has a marked influence on the outcome 
of infection; mice inoculated subcutaneousl~' with living MLM show increased 
resistance to a subsequent intravenous injection of MLM in doses sufficient 
to induce generalized infection in untreated mice. Further applications of 
the model will be discussed. 

/ Histological determination of the variation in host resistance 
in murine leprosy 
o. A. Haugen, o. Closs 
Department of Pathology, UlleviH Hospital, Norway. 

6/49 

Mice of one outbred and several inbred strains were infected w.ith M. leprae· 
murium. Macroscopically, definite signs of infection were regularly noted in 
the spleen and liver. Histologically, granulomata were always found in these 
organs, while the OCCUlTence of lesions in other sites depended on the stage 
of infection and the route of inoculation. As a rule, in the liver, granulomata 
were better defined than in other organs, and the degree and type of cellular 
reaction were more easily determined. To establish the strength of host resi· 
stance, the number and size of granulomata, their bacillary content, and the 
amount of lymphocytic infiltration were recorded. Marked variation in these 
parameters was observed in outbred mice; in some animals the lesions contained 
an enormous number of bacilli, with a complete absence of lymphocytes. In 
others, bacilli were less numerous and the lymphocytic infiltration was marked. 
In the majority of animals, both types of lesions were seen. In inbred strains, 
less variation ,was observed within each strain, while between strains the dif· 
ferences were pronounced. Thus, a spectrum of host resistance may be established 
from the histological appearance of the lesions. Detailed analysis of the various 
types of lesions will be presented. 
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Animal-to-animal variation in the growth of 
M. lepraemurium in mouse footpads 
Y. T. Chang) R. N. ·Andersen 
National Institutes of Health, Bethesda and Leonard Wood Memorial, 
Washington, U.S.A. 

1973 

6/ 50 

Animal-to-animal variations in the growth of M. lepraemurium in foot
pads were studied in a total of 16 strains of inbred mice. The average bacillary 
counts per pad (counts x 106) and the standard deviations are as follows: Swiss 
white, NIH strain, ]9.0 -+- ]8.4: AL/N, 37.0 +30 .lj C57BL/6N, 3.0 + 2.2; 
AKRjN, 27 -+- 18.7; CAFl, 23.4 + ]9.2; CDF!> 17.5 + 20.3; dd /s, 6.6 + ] 1.9; 
A/J, 16.8 + 13.9; CFW, 35.2 -+- 35.5; CaHfB/He, 51.1 + 44.9; BALB/c, 37. + 35.6; 
DBA, 43.4 + 15.]; BDF!> 11.2 + 8.0; CBA, 22.5 + 16.8; CaH / HeN, 3.7 + 5.0; 
and AALF l' 3.5 + 2.1. 

Marked variations in bacillary counts were observed not only among different 
strains of mice, but also among the individual animals within each strain. 
The difference between the highest and lowest counts in animals of each 
strain ranged from 26- to 320-fold, with the exception of the DBA mice which 
revealed only a 4-fold difference. However, when the experiment was repeated 
DBA mice showed a count of 15.0 + 22.7 x ]06 organisms and a difference of 

47 2 -fold between the highest and lowest counts. Thus, the growth pattern of 
M. lepraemurium in mouse footpads did not seem to produce a normal homo
geneous distribution. 

Quantitative bacteriology and qualitative histological findings 
in multiple biopsies of fifty leprosy patients 
N. H. Antia) N. J. Pandya) S. Bhasin) P. Bhatt) D. J. Harman 
Tata Department of Plastic Surgery, Bombay, India. 

6/51 

In a continuing study, skin smears, nasal scrapings, sternal bone marrow 
and skin, nasal mucosa, lymph gland, scrotum, muscle, and in some cases liver 
biopsies were taken from 30 patients undergoing reconstructive plastic surgery. 
A portion of the biopsy was homogenized and estimated for the number of 
organisms per gram of tissue. The remaining portion was processed for light 
microscopy. 

Only 10 % of skin smears, 11 % of nasal scrapings and 7.3 % of muscle 
biopsies were positive for M. leprae) while 41.5 % of nerves, 30.4 % of dartos 
muscle, 26.5 % of lymph node biopsies were positive. All sternal marrow biopsies 
were negative. Quantitative changes were most marked in the nerves. 

The ages of the patients varied from 11 years to 51 years; some were 
untreated, while some had been treated for 30 years; all kinds of leprosy were 
included. 

The findings of this study raise questions regarding diagnosis and degree 
of infectivity. as well as the possibility of using biopsy of nerve tissue, lymph 
node and scrotum as aids to diagnosis. 
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/ Inoculation of M. leprae in some wild animals 
M. C. de Andrade) C. Silva) A. Peracchi 
Instituto de Leprologia, Rio de Janeiro, Brazil. 
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6/52 

Snails (Thaumastus Taunay and Strophocheilus oblongos) bat (Carollia 
perspicillata) and field rat (Akodon arviculoides) were inoculated with M. leprae 
freshly obtained from lepromatous tissue. An inoculum of 2 x 106 washed 
bacilli was injected into the head of snails arid in the hind footpad of bats 
and field rats. The animals were kept at room temperature under careful 
control for more than a year. Histopathological examinations were performed 
on material collected at necropsies performed at intervals. In snails, the bacilli 
disappeared before the second month and were not found afterwards. In bats 
and field rats, the bacilli produced slight local tissue reaction, which disappeared 
after six months, when rare granulated bacilli could still be found. No evidence 
of bacillary multiplication of dissemination throughout the body was seen. 
Experiments will proceed under controlled temperature, around 20°C. 

Different susceptibility of mice to infection with M. lepraemurium 
O. Closs) O. A. Haugen 
Institute for Experimental Medical Research, Ulleval Hospital, Norway. 

6/53 

Female white mice of the NMRI strain (less than I % inbred) were infected 
intravenously with a suspension of M. lepraemurium (MLM). Pronounced 
differences were observed in the rate of progress of the infection. Histological 
examination was carried out on several organs. Based on the histological 
appearance of the liver, the following observations were made. Poor clinical 
condition was found to correlate with many granulomata, abundance of bacilli 
in the lesions and few or absent surrounding lymphocytes, indicating weak 
or absent cell-mediated-immunity (CMI). Good clinical condition correlated 
with the granulomata being fewer and smaller, and showing a pronounced 
lymphocytic infiltration, indicating strong CM!. The basis for the variation in 
CMI was further explored by infecting several inbred strains of mice with 
MLM. The liver lesions were more uniform within each inbred strain than 
in the outbred strain. However, a significant difference was found between 
the inbred strains. 

Experimental murine leprosy thus seems to present a spectrum similar to, 
but not as broad as, the spectrum seen in human leprosy. The present findings 
indicate that the spectrum is established by differences in CMI, and that these 
differences are genetically determined. 
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A study of pre-clinical nerve lesions in leprosy by nerve conduction 
velocity testing correlated with histology and ultrastructure 
L. Mehta, N. H. Antia, P. F. Irani, V. Shetty 
The Tata Department of Plastic Surgery, Bombay, India. 

1973 

6/54 

The index branch of the radial cutaneous nerve has been shown to be 
a suitable nerve for measuring nerve conduction velocity; it may then be 
subjected to biopsy. Five nerves of normal subjects and ten nerves of subjects 
suffering from leprosy, but showing minimal or no involvement of this nerve, 
have been studied. The clinical and electrical assessment has been correlated 
with qualitative and quantitative histological findings on araldite embedded 
semi-thin sections and by electron microscopy. Clinically normal nerves have 
shown both qualitative and quantitative changes, and these have been marked 
in those nerves showing early clinical involvement. 
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On the cultivation problem of M. leprae 
J S. R. Pattyn 

Institut voor Tropishe Genuskunde Prins Leopold, Antwerp, Belgium. 

1973 

8/ 55 

Papers on the successful cultivation of M . leprae continue to appear regularly 
in the literature. They can be divided into the following groups: 

1. Those claiming cultivation of non-acid-fast bacteria; 
2. those claiming demonstration of L fo rms; 
3. those concerning the rapidly-growing mycobacteria; 
4. th,ose concerning "limited" or "doubtful" multiplication of M. leprae; 
5. those concerning multiplication in tissue culture cells. 

General criteria can be applied to evaluate all this work, but each group 
has its special features. A survey will be given of the work published during 
the last decade, giving rise to the following comment. 

Electron microscopic studies showed definitively that M. leprae is a myco
bacterium and that it divides by transverse fission, ruling out both the non
acid-fast and L phase hypotheses. During tbe years, a number of cultivable 
strains of mycobacteria have been obtained, but they belong to different 
taxonomic species of mycobacteria, and therefore cannot be considered cultiv
able stages of M. leprae. In those cases where limited multiplication was claimed, 
this was either too low to be significant, or was not quantitated, or proof was 
not given that the bacilli were living during the whole observation period, 
nor that they were real M. leprae. 

All these "proofs" can now be tested by the classical mouse footpad techni
que. The application of tissue culture techniques has been equally disappointing. 
It has become clear by now that solution of the problem can only be expected 
through increase in our knowledge and understanding of the intracellular 
environment and the metabolic possibilities and activities of M. leprae as can 
be obtained in applying biochemical, histochemical and ultramicroscopic histo
chemical tehniques. 

Behavior of M. leprae in human macrophages in vitro 
D. R. Samuel, T . Godal, D. M yrvang, Y. K . Song 
Armauer Hansen' Research Institute, Addis Ababa, Ethiopia. 

8/ 56 

Macrophage cultures have been prepared in Leighton tubes from human 
peripheral blood. The cells were infected with freshly prepared suspensions of 
M . leprae from lepromatous tissue. Some cultures were harvested immediately 
ofter infection (baseline), and the rest cultivated for 40-100 days. 
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The following observations were made: 

1. Out of 70 cultures, 31 revealed a 2-11 fold increase (over baseline) in the 
number of acid-fast bacilli. 

2. No increase was observed in 10 cultures when heat-killed M. leprae were 
added to macrophage cultures. 

3. No increase took place if M. leprae were added to culture medium only. 

4. No acid-fast organism growing on artificial media, was detected from cul
tures in which increases were observed. 

5. Addition of dapsone and rifampicin inhibited the increase to a variable 
degree. 

It is concluded that M. lepme can multipJy to a limited extent in human 
macrophages in vilm. This multiplication took place over a wide temperature 
range (33 °-37°C), and was not dependent on the source of macrophages, that 
is, multiplication was observed in lepromatous and tuberculoid leprosy as well 
as in macrophages from normal individuals. 

Autotrophism of M. leprae 
Laszlo Kalo 
Institut de Microbiologie de Montreal, Canada. 

8/57 

Cell-free extracts of purified suspensions of M. leprae were prepared from 
lepromata. These contained a high concentration of Ribulose-diphosphate
carboxylase (RuDC). The activity of RuDC was suppressed by organic sub
stances. The enzyme catalyzes autotrophic carbon fixation as a sole source of 
carbon in microorganisms of the soil. Alphaketogluraric dehydrogenase was 
not detectable in the cellfree extract. NADH oxydase activity was extremely 
low. This finding suggests that the tricarboxylic acid cycle is deficient and 
serves biosynthetic purposes rather as a respiratory pathway. Results indicate 
that M. leprae utilizes inorganic matter as a source of carbon, and probably 
oxidization of inorganic sources to generate energy for growth and multipli
cation. It is suggested that M. leprae is an inert habitant of the host cell rather 
than an intracellular parasite. It is located intracellularly, because this is the 
function of the host cell per se. In the host it survives and multiplies by using 
probably only inorganic matter without depriving the host of any essential 
substrates or interfering with any heterotrophic respiratory pathways, energy 
generation, storage or utilization. Autotrophism exhibited by M. leprae led to 
cultivation trials in inorganic media u sed for the cultivation of soil micro
organisms. Limited but definite multiplication of acid-fast mycobacteria was 
obtained in Balsrud type inorganic media when inoculated with purified 
suspensions of M. leprae isolated from human lepromata. 
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Cultivation of M. leprae in cell-free, semisynthetic soft agar media 
T. Murohashi, K. Yoshida 
National Institute Of Health, Tokyo, Japan. 

1973 

8/ 58 

Repeated attempts to culture M. leprae in cell-free, semisynthetic softagar 
media since 1967 resulted in the multiplication of this organism to a limited 
extent. Since 1970, the basic composition of the medium was improved by 
removing glycerol and adding pyruvate, taking into account the metabolic 
pathway of this organism. After about 50 weeks' incubation at 37°C of the 
primary culture, using an improved medium (M-Y lId), growth of colonies 
became visible to the naked eye as tiny white particles floating in the softagar 
layer' accompanied by a yellow coloring of the medium. 

These colonies were of 100-200 flm or more in size, being composed of 
m<\ny smalJ round bacterial masses adhering to one another. A bacterial 
suspension prepared from the 2nd sub cultures of this strain elicited skin 
reactions in leprosy patients similar to , those obtained with Mitsuda's antigen. 
Thus, the organisms growing in culture were identified as M. leprae. 

Enrichment of the base composition of M-Y lId by adding Na glutamate, 
Tween 80 and Na pantothenate, alone or in combination, was so promlsmg 
that it resulted in the earlier appearance of colonies visible to the naked eye 
than when M-Y lId was used without these additions. 

Studies on the cultivation of M. leprae and M. lepraemurlum 
T. Nakayama 
National Institute for Leprosy Research, Tokyo, Japan. 

8/59 

At 9th Congress in London, the author reported the separation of growth
promoting factors for M. leprae from the cultures of KN-l, KN-2 and KN-3 
strains, which were isolated from leproma and hypothesized to be the variants 
of M. leprae. 

However, the growth of each strain was inadequate to a purpose of drawing 
the suHicient amounts of growth factor for practical u se. 

Newly employed strains, KN-7, KN-8 and KN-9, all acid-fast and giant, 
grew luxuriantly at 32°C, 20°C and 27°C, and showed the colonial colors of 
yellow, red and brown respectively. Their nutritional requirements were rather 
complex. Extraction and purification of KN-7, KN-8 and KN-9 factors gave 
the good yields. Three factors were a little different in character each other. 

In both M. leprae and M. lepraemurium, after inoculating the bacilli on 
synthetic medium together with added KN-7, KN-8 and KN-9 factors and 
incubating at 27°C, the acid-fast bacilJi disappeared and the matrix formation 
occurred at first, and then the number of acid-fast bacilli, morphologically 
indistinguishable from the wild type, gradually increased. The cultivated baci1li 
were transplantable on the special medium used, but not on conventional media. 

Identification studies are in progress. 
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The potential for application of differential light scattering 
measurements in investigations of the mycobacteria 
C. V. Reich 
Leonard Wood Memorial, Cebu City, Phillipines. 

521 

8/60 

A primary problem in the in vitm study of M. leprae is the fact that the 
few measurements that can be made are slow, tedious and usually yield data 
that has only marginal significance. 

This study has applied the relatively new concept of differential light 
scattering to detect, within a matter of minutes, extremely small physiological 
effects caused by drugs on mycobacterial suspensions. The technique consists 
of measuring the angular intensity variation of light scattered by such suspensions 
with reference to the direction of an incident collimated light beam. Using 
a differential light scattering photometer equipped with an argon-ion laser 
(:\ = 514.5 nm) to perform these measurements, we have been able to demon
strate drug effects against the NQ bacillus (a saprophyte), H37Ra and M. leprae. 
The effects of known active drugs, observed within 5-45 minutes after drug 
addition, have been qualitatively correlated with growth vs. drug trials with 
NQ and H37Ra. Addition of known non-reactive drugs and chemicals has pro
duced instrument responses identical to zero additive controls. 

Changes in the recorded differential light scattering patterns are a measure 
of minute changes in mean cell size, shape and structural characteristics caused 
by the addition of drugs. 

An inhibitor of o-diphenoloxidase: 
Effect on viability of M . leprae 
K. Prabhakaran, E. B. Harris, W. F. Kirchheimer 
USPHS Hospital, Carville, U.S.A. 

8/61 

M. leprae separated from lepromatous tissues oxidized 3,4-dihydroxyphenyla
lanine (dopa) and a variety of other phenolic compounds in vitro. M. leprae
murium obtained from infected mouse tissues and several species of cultivable 
mycobacteria did not oxidize phenolic substrates. In its properties, the 0-

diphenoloxidase of M. leprae was distinct from similar enzymes of mammalian 
and plant origin. It may be significant that the leprosy bacilli multiply in 
the human body at sites such as the skin and the peripheral nerves where dopa 
or its derivatives (e.g., norepinephrine) occur. 

Inhibitors of phenoloxidase of M. leprae suppressed its multiplication in 
footpads of mice. o-diphenoloxidase is a copper enzyme. A copper chelator, 
diethyldithiocarbamate (DDC) was found to be the most potent compound 
in inhibiting phenoloxidase of M. leprae and in suppressing its multiplication 
in mice. Another copper chelator:, penicillamine, showed no effect. The mole
cular structure of DDC is such that it can easily pass through lipid-predominant 
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pores, thus enabling it to overcome the penneability barrier of the bacterial 
cell wall. Administration of DDC to mice with established infection of M . leprae' 
in footpads resulted in complete loss of viability of the organisms. Suspensions 
of M. leprae to which DDC had been added failed to multiply in mouse fOOl

pads; pretreatment of the suspensions with diasone did not affect viability 
of the bacilli. 

Three-dimensional observation of human and murine leprosy 
lesions by freeze etching technique 
Nitsugu Nishiura 

8/ 62 

Leprosy Research Laboratory, Kyoto University School of Medicine, Japan. 

Three-dimensional ultra-structures of human and murine leprosy lesions 
are now being studied by freeze etching in our laboratory. 

Interesting findings which we could confinn in this study were as follows: 
Human leprosy bacilli are naked inside the foamy structures of human 

lepra cells. There are no membranous structures in immediate contact with 
the leprosy bacilli. This finding in human is different from that in murin e 
leprosy. Murine leprosy bacilli always have multi-layered membranous struc
ture of crystalline nature around individual bacillary cell walls. This mem
branous structure corresponds to the structure found by Rees by negative 
staining. 

Each droplet of intra-cytoplasmic foamy structure in the human lepra cell 
always shows a homogenous appearance and never has a lamellar structure 
like that of a neutral fa t droplet. Around each intra-cytoplasmic foamy struc
ture, there is a l imiting membrane which surrounds a group of small foamy 
droplets. 

In the cytoplasm of murine lepra cells, no foamy structures could be found. 
Instead, there are bundles of thin rectangularprism-shaped crystals inside the 
cytoplasm of the cells. 

8/ 63 
M. leprae and M. lepraemurium compared; an electron-microscope study 
of their intracellular situations in peritoneal macrophages 
P. Draper, R. ] . W. Rees 
National Institute for Medical R esearch, London, England. 

Mice with a severe experimental infection with M. lepraemw'ium, and 
thymectomised-irradiated mice with a longstanding experimental infection 
with M . leprae, often have a bacteraemia, and infected phagocytic cells also 
occur in the peritoneum. These peritoneal cells may easi ly be removed and 
processed for electron microscopy, and in them it is possible to study the two 
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intracellular species of mycobacteria and their intracellular situations in similar, 
fairly homogeneous populations of host cells. (The cells have been infected 
in vivo by a 'natural' process, rather than in vitro or by direct intraperitoneal 
injection). Di fferences in the appearance of the two species will be discussed, 
especially in relation to the 'electron transparent zone' surrounding the organisms. 

\ Scanning electron microscopy of M. leprae in patients with lepromatous 
leprosy 
M. Lospalluti, C. Angelini, E. Bonifazi, E. Benincasa, C. L. Meneghini 
Department of Dermatology, University of Bari, Italy. 

8/64 

Leprosy bacilli obtained from human lepromatous ti ssue, after eXCISIOn, 
scraping and suspension in drops of physiological saline, were examined by 
scanning electron microscopy. The various changes and the morphological 
patterns of bacilli from treated and untreated L L patients were compared. 

Ultrastructural analysis of the relation between intracellular 
location and viability of M. leprae in untreated and treated patients 
R. P. Edwards 
Department of Human Anatomy, University of Oxford, England. 

8/65 

M. lepme in the skin of patients are mainly phagocytosed by macrophages. 
In order to determine whether the intracellular position of the bacilli was 
related to their survival or destruction, infected macrophages were assessed for 
viability and intracellular location. To study these aspects, skin biopsies from 
a series of lepromatous patients, both before and after treatment by various 
anti-leprosy drugs, were examined by electron microscopy. 

Within the macrophages, bacilli were seen a) in phagosomes, b) phagosome
lysosome complexes, or c) free in the cytoplasm. The bacilli were · classified as 
i) intact, ii) intact and dividing, iii) degenerate, with or without residual cyto
plasm. 

The results of these analyses and the influence of anti-leprosy drugs will 
be presented and discussed. 

Comparative ultrastructural studies of M. lepraemurium and 
cultivable mycobacteria 
Kwang Shin Kim, L. Barksdale 
New York University Medical Centre, U.S.A. 

8/66 

Although M. leprae have been reported to possess such nonmycobacterial 
properties as the capacity to oxidize a variety of phenolic compounds, the pro
duction of a pyridine-extractable acid-fastness and a specific interaction pattern 
with particular mammalian macrophages not exhibited by mycobacteria, M. 
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leprae from active human lesions are found to have at least 2 anatomical pro
perties which seem essentially mycobacterial. Since to date there has been 
demonstrated no chemical affinity between M. leprae and mycobacteria, any 
demonstrated link .between M. leprae and mycobacteria seems worthy of exami
nation. Over a decade ago Takeya et a1. characterized ropelike structures in the 
alkaline-ethanol extractable portion of the cell walls of certain mycobacteria; 
later, Sato and Imi published pictures of ropelike structures on M. leprae freed 
of their "peripheral transparent zone". In addition to finding ropelike struc
tures on a number of M. leprae, we have noted another mycobacterial structure, 
a characteristic small granule in M. leprae and in such mycobacteria as M . 
aw"um, M. intracellulare, M. kansasii, M. lepraemurium, M. phlei, M. sps. 607, 
108], ]285, I.C.R.C., N.Q., M. tuberculosis H 37Rv, M. tuberculosis bovis BCG, 
M. lhermoresistible, and M. ulcerans. (Simi]ar structures have not been found 
in nocardia, corynebacteria or propionibacteria.) Electromicrographs showing 
characteristic ultrastructures of these bacteria will be presented, and certain 
problems in fixation and embedding will be discussed. 

" \ Electron microscope study of M. leprae and some other mycobacteria 
A . A. Juscenko 

8/67 

Central Research Institute on Skin and Veneral Diseases, Moscow, USSR. 

Since ]965 we have been conducting a comparative study of ultrastructure 
of the following species of mycobacteria: M. leprae, M. lepraemurium, M. 
Kedrowsky, culture of mycobacteria N7, isolated by K. A. ~olesov (1956) from 
rats inoculated with M. lepraemurium but not pathogenic for rats, M. tubercu
losis H 37Rv, H 37Ra, BCG, as well as mycobacteria multiplying in the mouse 
foot pad when the mice are inoculated with M . leprae according to the method 
proposed by C. Shepard. 

On the cellular surface of all studied species of mycobacteria there is an 
even 50-150 A thick osmiophobic layer, which is followed by two adjacent 
osmiophylic layers with the total thickness from 30 A to ]00 A. Adjacent to 
the cellular wall is the three layer 75-90 A thick plasma membrane (Robert
son's unit membrane). A detailed description of mesosomes, granular component 
of cytoplasma, nucleoid, inclusions of cytoplasma (volutin, lipoids, "homogenic 
bodies") as well as of the morphological aspects of mycobacteria division is 
given. 

Some differences in cellular wall thickness of various species of mycobacteria 
and in quantitative contents of cytoplasm a inclusions (mainly "homogenic 
bodies") were determined. In M. leprae, obtained from sulfone-resistant patients 
were found spore-like formations - the surrounded by three layer membrane 
spheric areas of plasma material which is well preserved under the conditions 
of lys is of the remaining part of cytoplasma. 

The results of electron-cytochemical study of location of dehydrogenases 
(using Tetranitro blue tetrasolium) and polysaccharides (using Ruthenium 
I ed) in the cells of mycobacteria are also given. 
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J The characteristics of leprosy bacteriemia 
D. ]. Drutz, L. Levy 

1973 

10/68 

Division of Infectious Diseases, University of California School of M edicine, 
U.S.A. 

The presence of leprosy bacilli in smears of peripheral blood and throughout 
the reticuloendothelial tissues in patients with advanced leprosy supports the 
concept that leprosy is a bacteriemic disease. However, the non-cultivabi lity of 
M. lepme has retarded investigation of this phenomenon. Using a quantitative 
serial buffy coat smear technique, studies were conducted to characterize leprosy 
bacteriemia. 

Forty of 48 leprosy patients who had high concentrations of acid-fast bacilli 
(AFB) in the skin, had bacteriemia of a high magnitude that permitted identi
fication of M. lepme in smears of peripheral blood. AFB were found extra
cellularly and within polymorphonuclear leukocytes, monocytes, and large 
circulating histiocytes. The concentration of AFB in the blood was directly 
proportional to their concentration in the skin, and inversely proportional to 
the duration of chemotherapy. In 16 patients with untreated LL, AFB were 
continuously present at a concentration of 103 to 105 per ml of blood. Concen
trated buffy coat preparations from 7 such patients tested were infective for 
the mouse footpad. Within 4 weeks of the institution of rifampin therapy and 
within 8 weeks of initiation of dapsone therapy, the blood was no longer capable 
of in fecting mice. However, declining bacteriemia was demonstrable by buffy 
coat smear over approximately a 4-month period. 

Study comparing bacteria obtained from human leprosy lesions and 
\ bacteria obtained from lesions produced in the armadillo by the 

inoculation of M. leprae 
J. Convit, M. E. Pinardi 
Instituto Nacional de Dermatologia, Caracas, Venezuela. 

The following methods are being used: 

10/69 

A. Study of the effects produced by treatment with pyridine on the capacity 
of the bacteria to stain with the following methods: Baker's acid-hematein 
stain, Ziehl-Neelsen's stain for mycobacteria and Truant's fluorescen t stain 
for mycobacteria. 

This study was made in : 

a) cryostat sections and paraffin sections from human leprosy lesions and 
armadillo lesions produced by the inoculation of M. leprae. 

b) smears from the same type of lesions. 

The slides were read blind, identified only with a number. 
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R. Response o[ leproma tous and tuberculoid patients to the injection of the 
following antigens : 

a) Suspension in phenolized saline of a macerate of nodules obtained from 
patients with lepromatous leprosy and standardized to a concentration of 
640 x 106 bacteria per ml (Concentrated Mitsuda). 

b) A suspension in phenolized saline of material obtained from lesions 
produced in the armadillo by the inoculation of M. leprae, with a con
centration of acid-fast bacteria of 640 x ] O~ per m1. 

c) Mitsuda antigen prepared with material obtained from lepromatous pa
tients and standardized to a concentration of 160 x 106 bacteria per ml 
(Standard Mitsuda). 

d) An antigen with the same concentration as c) prepared from lesions 
produced in the armadillo by the injection of M. leprae. 

e) An antigen prepared with Standard Mitsuda and an homogenate of skin 
obtained from normal armadillos. 

These tests will be read blind. 
This work is in progress. 

10/70 
Cytochemical reactions of M. leprae and mycobacteria 
c. A. Fisher, Lane Barksdale 
New York Medical College, New York, U.S.A. 

M. leprae harvested from freshly biopsied tissues from cases of lepromatous, 
borderline and histoid leprosy, as well as M. lepraemurium and representative 
species of mycobacteria, were examined cytochemically with and without their 
pyridine extracted acid-fastness. Unlike the mycobacteria, unextracted M. leprae 
failed to take up Sudan black B, toluidine blue 0, alkaline methylene blue or 
sa tranin O. Once their acid-fastness was removed with pyridine, M. leprae were 

\ 

sta"ined by all of the foregoing dyes except Sudan black B. They remained Gram 
positive. While permanent loss of acid-fastness from M. leprae always resulted 
in a loss of acid hematein-fixing material (Smith-Dietrich-Baker Tests), the 
reverse was not true. Mild aqueous saponification, bromination, or sequential 
treatment with lipase and phospholipase D, resulted in loss of acid hematein
positivity, but not loss of acid-fastness. After pyridine extraction, bromination 
or aqueous saponification, true mycobacteria lost neither their acid hematein
positivity nor their acid-fastness. The acid-fastness of both M. leprae and other 
mycobacteria was lost after treatment with alkaline ethano1. These cytochemical 
findings will be discussed in the light of what is known of the ultrastructure of 
M. leprae and other mycobacteria, and of the occurrence of a DOPA oxidase in 
M. leprae but not in other mycobacteria. An attempt will be made to explain 
the unique cytochemical properties of M. leprae and to relate these properties 
to the "activities" of these bacteria. 
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J Relation between M. leprae and «diphtheroids» 
isolated from 13 leprosy patients 

_ ]. Delville 
Universite Catholique de Louvain, Brussels, Belg ium. 

1973 

10/ 71 

Diphtheroid organisms have been isolated from leprosy patients by many 
investiga tors. They were generally considered as contaminants or commensa l 
organisms, and insufficient evidence was advanced to prove their relation to 
M . leprae. vVe have isolated strains of diphtheroid organisms from 13 lepromata, 
5 strains originating from Zaire and 2 from Ethiopia. 

These strains are being mainta ined in continuous culture on Dubos and 
Lowenstein-Jensen medium. The organisms are Gram positive, but are acid
fast only with the Nyka modification of the Ziehl-Neelsen straining technique. 

They differ from true Corynebacteria and are comparable with M. leprne 
by their fate in human macrophages and tissue cultures and their antigenic 
structure as shown by immunofluorescence. 

Sera from leprosy patients absorbed by C. xemse, and anti-leprosy serum 
prepared in mice, are fully active against these strains. Sera from rabbits im
munized with 4 of these strains are cross-reacting with all our strains and with 
M. leprae, but are without effect on C. xerose, diphth eriae and hofmanni. 
Mouse footpads were inoculated with a leproma from which a diphtheroid 
strain was isolated. After 6 months, both M. leprae and diphtheroid organisms 
were observed. A diphtheroid strain was also isolated. 

In tuberculoid lesions, only the Nyke technique enabled us to detect acid
fast diphtheroid and spheroplast-like organisms. These reacted with imm\mo
fluorescent sera prepared against our diphtheroid strains. 

Bacilli which stain acid-fast with the classical Ziehl-Neelsen technique are 
detected in mice inoculated with a diphtheroid strain. 

On these grounds we consider that M. leprae and diphtheroids could both 
be developmental forms of the same organism. 

Studies on the biological cycle of M. leprae 
Y. PaTes 
University of Dakar, Senegal. 

10/ 72 

A vegetative cycle has been demonstrated in M. leprae. Cultivable elements 
are produced by the transformation of acid-fast bacilli. This transformation 
corresponds to a cellular redifferentiation. 

The cultivable elements have been obtained from bacilli obtained from 
biopsies of lepromatous patients, and following incubation in an appropriate 
liquid medium. They have also been isolated from lesions of borderline, tuber
culoid or indeterminate leprosy. 
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Their morphological, physiological, biochemical and immunological pro
perties, as well as their sensitivity to antibiotics and to drugs used in leprosy 
have been studied. They are pathogenic for mice. 

They induce the appearance of non-specific infiltrates in various organs 
within a relatively short time of inoculation. It has been possible to re-isolate 
those elements from affected organs by the use of appropriate media. 

On the basis of the above-mentioned results, various practical applications 
should be investigated: 

studies on new products which are presumed to have antileprotic activity, 
by the "antibiogramm method". 
studies on med icinal plant extracts, which are used in traditional pharma
copoeia. 
studies on the transmission of leprosy. 
immunological studies, which may eventually lead to the preparation of a 
vaccine. 

Conservation of M. leprae strains in liquid nitrogen 
S. R. Pattyn, G. Verdoolaege-Van Loo 
Institut voor Tropische Geneeskunde Prins Leopold, Antwerp, Belgium. 

10/ 73 

The in vitro conservation for stockage of M. leprae strains has been a pro
blem up to now: neither conservation at 25° in electric deep-freezers, nor lyo
philisation has given satisfactory results. 

Adaptation of the concentration of dimethylsulphoxide and of the cooling 
procedure has resulted in the successful conservation of M. leprae strains. This 
facilitates both mouse footpad work and chemotherapeutic investigations, where 
identical inocula are to be given at different moments in time. 

10/ 74 
Determination of the cooling rate giving optimal survival in liquid nitrogen 
of M. lepraemurium bacilli suspended in 10 % dimethylsulphoxide 
I. N. Brown, H.-N. Krenzien, J. Farrant 
National Institute for Meclical Research, London, England. 

The aim of this study was twofold: I) to provide a bank of standard cell
free M. leprae1nw'iu1n suspension to be used over a long period for immunologi
cal studies; and 2) to obtain information of possible relevance of the method 
employed, to the preservation of M. leprae bacilli. Our studies so far have been 
restricted to free bacillary suspensions. 

Aliquots of an M. lepraenwl'iu1n suspension in 10 % dimethylsulphoxide 
were cooled at six different rates, (between O.I °C per minute and 200°C per 
minute as judged by thermocouple measurements over the range -15°C to 
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-60 °C, and stored overnight at - 196°C. The viabi lity of these suspensiom was 
assayed in vivo according to the method outlined by Browll and Krellzien. The 
rate oE growth of the treated bacill i in the liver; spleen alld bone-marrow of 
recipient mice was- compared with that of untreated bacilli injected into mice 
after the same exposure to DMSO at room temperature. 

Results so far indicate that M. leprae1l11lrium bacilli in 10 % DMSO will 
survive a wide range of cooling rates. The effect on viability of long-term storage 
in l iquid nitrogen is under investigation. Simi lar techniques are being used in 
attempts to preserve M. leprae. 

Multiplication of M . lepraemurium in a cell-free medium 
Masahiro Nakamura 

10/75 

Department oE Microbiology, Kurume University School of Medicine, Japan. 

In the course of experiments of in vitro elongation of M. lepraemurium, 
an extraordinary elongation phenomenon of the bacilli was discovered. The 
definite condition for this phenomenon is that the baci ll i are cultivated at 
30°C in Kirchner medium, containing pyruvate 0.25 %, glucose 0.25 %, goat 
serum 10 %, and a-ketoglutaric acid 0.1 %, at the final concentration (NC 
medium). 

Following the discovery of this phenomenon, it was found that the bacill i 
elongated and did multiply in the NC medium to which cytochrome C was 
added at the final concentration of 0.01 % (NC medium): When the baci ll i 
were cultivated in the NC medium at 30°C for 60 days, the number of baci ll i 
increased approximately 8-10 times as compared with that of the initial ino
culum. 

In addition, it was recognized that the multiplication of M. lepraernuriwl1 
was stimulated by the addition of hemin and I-cysteine or I-cysteine HCl to 
the NC medium (NC-5 medium). The results obtained indicated that the 
number of bacilli increased about 60-100 fold over that of the start ing ma
terial, and that the pathogenicity of the bacilly to suscept ible animals was 
maintained. 

Systemic M. lepraemurium infection in mice: 
differences in doubling time of bacilli in liver, spleen and bone marrow 
I. N. Brown, H.-N. Krenzien 
National Institute for Medical Research, London, England. 

10/ 76 

Inured CBA mice infected intravenously with the Douglas strain of M. 
lepraemurium were used. Counts of acid-fast bacilli present in the liver, spleen 
and bone marrow of infected mice showed that the doubling time of bacilli 
in the bone marrow and spleen was much shorter than that of bacill i in the 



41,4 Abstracts of Congress Papers 531 

liver. Comparison of the growth of trea ted bacilli with that of untreated bacilli 
in these two tissues enables an accurate estimate of viability of bacterial suspen
sions to be made in a matter of weeks. (This in vivo viability assay has been 
used, e.g., to determine the cooling rate for optimal survival of M. lepme
murium bacilli in liquid nitrogen and also to assess the viability of bacilli in 
a cell-free culture system). The more rapid generation time in the bone marrow 
and spleen also permits of rapid detection of small numbers of organisms 
released from local sites, such as the footpad. 

We do not know why the generation time.of bacilli differs in these ti ssues. 
W'e have used lethally irradiated bacilli as a marker to show that no gross redistri
bution occurs within months of intravenous injection. The results of pre
liminary experiments with irradiated, bone-marrow-reconstituted mice suggest 
that it is the macrophage population in a particular tissue that determines 
the generation time. 

J Production of M. lepraemurium for biochemical investigations 
]. H . Hanks, A. M. Dhople 
Johns Hopkins University - Leonard Wood Memorial, Leprosy Research 
Laboratory, School of Hygiene and Public Health, Baltimore, U.S.A. 

10/77 

Maximum concentrations of bacilli per gram of lepromatous ti ssue are a prime 
consideration for the purificat ion of M. lepraemuri71m to be used in biochem i
cal investigations. 

Challenge 
method 

A 
B 
C 
D 

Nos of Bac 
Iv I p 

0.3 0.9 
0.3 2.7 

2.7 
8.1 

CFW mice were infected systemically by the 4 challenge methods. Analyses 
and distribution charts demonstrated 2 inevitable shortcomings in systemic 
infections, which were circumvented as follows. The unpredictable onset of 
illness was accomodated by weekly groups weighings after 7 weeks and (during 
terminal illness) by harvesting without delay all sluggish mice with roughened 
hair. The variable numbers of mice per harvest week were compensated by 
stock piling lesion homogenates in 10 % bovine albumin and Bacto Yeas t 
Supplement, pH 7.5, to preserve infectiousness and reliable supplies of bacilli 
for scheduled investigations. 

Methods B & D caused the greatest weight increases in livers, spleens and 
omental fatty pads, and C the least. Incubation periods and harvest rates were 
similar in males and females. Because of larger lepromas in omental fatty pads, 
female mice out-produced males by 16 %. 

The average weights of infected organs did not predict the concentrations 
of Bac/ g or Bac/ mouse. Maximal yields were favoured by highly infectious 
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inocula, and occurred in mice that survived the longest. Taking challenge me-. 
thod A as the 100 % baseline, methods Band D excelled by approx imately 
40 % during all harvest periods; method C was infer ior. The concentrat ions 
of Bac/ g in male mice exceeded those in females during all harvest weeks. 
Thus, although male mice received a smaller inoculum per kilo body weight, 
they out-produced females by 17 % after challenge method Band 55 % after 
challenge D, probably due to heavier infections in the liver. 

The energetics CATP) of M. lepraemurium in diffusion 
chambers incubated in vitro and in vivo 
A. M. Dhople) J. H. Hanks 

1Of78 

Johns Hopkins University - Leonard Wood Memorial, Leprosy Research 
Laboratory, School of Hygiene and Public Health, Baltimore, U.S.A. 

ATP is the source of biologic energy and is now assayable in picogram 
amounts by techniques developed in this laboratory. This criterion of growth 
potential has been used to evaluate two claims of limited microscopic growth 
of M. lepraemurium in diffusion chambers. 

For in vitro experiments, the chambers were incubated at 37° in 15 x 100 mm 
test tubes containing 2 ml of Oiwa medium. A second system consisted of 
10 mm tubes containing I ml medium and the bacteria centrifuged against 
the bottom of the tubes. Each part of the experiment included 5 series of 
cultures for renewal of media 3 times/week and 2 series wit~out renewal. 

Irrespective of incubation system or frequency of renewals, the bacterial 
counts after 17 days were 72 % of the original, while the A TP / cell dropped 
to 9 % of the original, i.e., below the levels required for cell maintenance. 

The chambers supplied by Dr. Rightsel had been maintained in mouse 
peritoneal cavities for 50 days. After correcting for the decreased length of 
incubated bacilli, the bacterial biomass had increased 2.7 fold and the A TP 
levels 2.5 fold. Since the ATP / cell was 93 % of the original, the organisms 
were capable of further growth outside of host cells. Insofar as it is known, 
this represents the first validation of the extracellular growth of an "intra
cellular" parasite. 

1Of79 
Enzymatic evidence for an aerobic metabolism in M. Lepraemurium 

-J R. L. Broman) B. B. Keele) Jr. ) B . S. T epper 
Johns Hopkins - Leonard Wood Memorial Leprosy Research Labora tory, 
School of Hygiene and Public Health, Baltimore, U .S.A. 

A major problem in the cultivation of M. lepmemurium and M. leprae has 
been to determine whether these organisms are aerobic or anaerobic. The 
probability ot an aerobic metabolism for M. lepraemllrium was supported by 
the reports of Mori et al. that cell-free extracts contain Bl and A2-type cyto
chromes and enzymes related to the tricarboxylic acid cycle. In our studies of 

• 
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M. lepraemll1'ium extracts, we have found pyruvate dehydrogenase and a-keto
glutarate activity (not found by Mori et al.), which provides evidence of carbon 
flow from glycolytic pathways through acetyl-eoA into a complete tricar
boxylic acid cycle. Further evidence of an aerobic metabolism in M. leprae
murium is provided by our demonstration of superoxide dismutase activity. 
This enzyme appears to be vital to microorganisms that metabolize oxygen and, 
with catalase, has been found in all organisms that contain cytochrome systems. 
The primary physiological function of superoxide dismutase has been postulated 
to be the protection of oxygen metabolizing organisms against the detrimental 
effects of the biologically produced superoxide free radical. Superoxide di s
mutase activity in M . lepraemurium is at least four times greater than the 
activities of the aerobic organisms that have been tested and twelve times the 
activity found in M. phlei. 

J In vitro metabolic activity of M. lepraemurium 
isolated from different tissue lesions 
B. S. Tepper 

10/ 80 

Johns Hopkins - Leonard Wood Memorial Leprosy Research Laboratory, 
School of Hygiene and Public Health, Baltimore, U .S.A. 

Metabolic studies employing isotope tracer techniques have demonstrated 
the oxidation and assimilation of a variety of substrates by purified suspensions 
of M. lepraemurium. These studies have also revealed variations in metabolic 
activity in M. lepraemurium which can be related to the tissue lesions from 
which the bacteria were isolated. Differences in the yield of bacteria per gram 
of tissue and the average length of the bacteria were observed in the liver, 
spleen, and mesenteric lesions of mice during the entire course of the infection. 
The metabolic activities of bacteria isolated from these tissues were compared. 
Bacteria harvested from livers consistently oxidized acetate and a-ketoglutarate 
at higher rates than did bacteria from mesenteric lesions; while the bacteria 
from spleens had little or no activity. Bacteria isolated at early stages of the 
infection showed less a€tivity than bacteria from advanced infections. These 
results may afford new insight into physiological states of the bacteria in vivo 
and may suggest optimal sources of M. lepraemurium. 

Immunochemical investigation of water-soluble antiges 
of human and rat leprosy 
M. N. Dyachina, V. S. R yhkin 
Scientific Research Institute on Leprosy, Astrakhan, USSR 

10 / 81 

Results are given of a comparative immunochemical analysis of water
soluble antigens of M . leprae and M . lepraemurium by the double diffusion 
method in helium an dimmunoelectrophoresis. The results of the investigations 
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confirmed the antigenic affinity o[ M . lepra e and M . iclJrll clIIlIrilll1l and showed 
that the mycobacteria of human and rat leprosy have up to 4 CO l1lmOI1 antigenic 
components. Two of them have been given an electrophorelic characleristi c: 
one is situated in the gamma-globu l in zone, the other wass equal in mobility 
to alpha2-globulin o[ blood serum. The obtained results show the usefulness 
of using antibodies to M. lcpraemurium to study the antigenic structure of 
M. lepme. 

An immunodiffusion analysis of M. lepraemurium Marchoux and Sorel 
J. L. Stanford 
Middlesex Hospital Medical School, London, England . 

10/ 82 

Six strains of M. lepraemliTium, including the well known "Douglas" and 
"Hawaii" strains, have been subjected to ant igenic analysis. Organisms extracted 
from heavily infected animal ti ssues have been broken ultrasonically and used 
to produce antisera in rabbits. The ultrasonicates were then tested by im
munodiffusion with their specific antisera and with sera produced to other 
mycobacteria. By this method, M. lepraemurium has been shown to possess 12 
demonstrable antigens, 5 of which are shared by all species of mycobacteria, 
2 are shared only with slow-growing species, 3 are shared with M. aviwl1 alone, 
and 2 are specific to M. lepraemurium. Thus M. lepmemuriwlI is a slow
growing mycobacterium with very close relation to M. aVill111 . The antigenic 
difference between these 2 species is no more than that acceptable as intra
specific variation within M. avium itself or within a number of other myco
bacterial species. Thus, serologically at least, M. lepraemurium might be 
regarded as a subspecies or variant of M. avium. If this is the case, methods 
already employed in the author's laboratory for the investigation of the me· 
chanism of intraspecific variation in other mycobacterial species should make 
the selective derivation of M. lepraemurium from M. avillm or vice vena 
a real possibi lity. 

j The relation of pleomorphism to the cultivation of freely growing 
cultures of M. leprae in cell-free media 
E. Alexander-Jackson 
New York, N.Y. 

10/ 83 

Freely growing pure cultures of M. leprae in cell-free med ia have been 
obtained from isolates from the blood and lesions of leprosy patients over the 
past 25 years. 

Strains of these bacill i inoculated into weanling mice and n ewborn rats 
produced after 8 to 12 months lesions involving sk in, peripheral nerves, testis, 
ear, and cornea. Koch's postulates have been fulfi lled repeatedly with these 
organisms. The pathology of the peripheral nerves included the presence of 
acid-fast organisms within perineural and Schwann cells. 
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Kodachrome slid es will show various forms of 111. lepme in cultures, including 
the cell wall deficient L phase, globi, and sequential development of more 
rapidly grow ing forms. 

v Multiplication of M. lepraemurium in mouse footpad culture 
Yoshiynsu Malsuo 
Hiroshima University School of Medicine, Hiros.hima, Japan 

10/ 84 

One of the most important problems in cell cu lture of 111. lepmemw'iu11I is 
to adjust th e relation between the rate of multiplication of the organism and 
that of the cell. The cells u sually multiply faster than the bacteria, and the 
number of bacteria per cell, therefore, decreases on every occasion of cell 
division. Furthermore, before multiplication of the bacteria has occurred to a 
suff icient degree, cells break down. This leads to diluting of the bacteria from 
the culture. 

Special attention has been given to maintaining the infected mouse foot
pad cells for longer periods. The cells are incubated at 30 C rather than at 
37 C. As soon as a monolayer growth of the cells is obtained, concentration 
of serum in the culture medium is reduced. At the appropriate time of in· 
cubation, the cells are transferred to a new culture flask. 

Serial increase in the number of ac id-fast bacilli with successful subcultures 
has been maintained over 2 years so far. All attempts to grow the acid-fast 
bacilli in the cells on arti fi cia l culture media have failed. The ability of the 
orgallism to produce typical lesions in mice has been well maintained. 

10/ 85 
Comparative study and connected lesions of eyes and nose that present 
in leprosy 
T. Apm'isi-Jijon, P. Chovel°-Madmmnny, J. S. BlIf'naventurn 
Oftalmologo y Otonino del Sanatorio-Leproseria de Fontilles, Alicante. 

In this work, the authors investigate th e occurrence of lesions of the eyes 
and the nose, to determine if they arise at the same time or not, and if there 
is any common factor that determines their occurrence. The bacterial flora 
of nose and the conjunctivae are described, their differences and similarities. 

10/ 86 
Shift of tricarboxylic acid cycle enzymes in induced respiratory-impaired 
mutants of M. smegmatis 
lchiji Mifuchi, Kyoko Saito 
Shizuoka College of Pharmacy, Shizuoka, Japan. 

The origin of the noncultivable state of leprosy bacilli seems to depend 
on minimal capacity of respiration, since leprosy bacilli have genetically lost 
adaptive production of the respiratory system. A real understanding of the 
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biochemical characteristics of the defect of the respiratory system of myco
bacteria may point to the solution of the puzzling problem of the cultivating 
leprosy bacilli. . 

From this point of view, we are studying an alteration of the energy transfer 
system, using induced respiratory-impaired mutants of M. smegmatis which show 
low capacity of respiration and reduction of respiratory enzyme activities, such 
as menadione reductase, and NADH-cytochrome c reductase. At the initiation of 
TCA cycle of the mutants, activities of citrate synthetase and aconitase were 
reduced, and isocitrate dehydrogenase at the first step of dehydrogenation 
showed a remarkable reduction. On the contrary, a-ketoglutarate dehydrogenase, 
succinate dehydrogenase, fumarase and malate dehydrogenase activities had 
shown increasing tendency. The results indicate th at a shift of TCA cycle 
occurs in mycobacteria following respiratory impairment; and in more intensive 
respiratory-impairment, a break of TCA cycle occurs at the initiation of cycle. 
The fact is of interest considering the observation that M . lepraemurium does 
not exhibit a complete TCA cycle. 
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The nature of the immunological defect in lepromatous leprosy 
T. Codal 

rmauer H ansen Research Institute, Addis Ababa, Ethiopia. 

1973 

12/ 87 

A review will be g iven of results obtained during recent years concern ing 
the characteristi cs of the immunological defect in lepromatous leprosy. Emphasis 
will be put on in vitro studies. T he following conclusions will be made: 

1. The defect is specifi c to M. leprae. 
2. It is localized to the lymphocyte cell population, whi ch fail s to respond to 

M. leprae. 
3. Humoral fac tors appear to play no significant role in the specific defect. 
4. The defect is not reversed by chemotherapy agai nst M. leprae. 
5. There is a partial non-specific depress ion of cell-mediated immune processes 

in untreated lepromatous leprosy. Th is depress ion is reversed by treatment. 

The results will be discussed in the ligh t o f present concepts of immunolog i
cal non-responsiveness. 

J The immunological spectrum of leprosy 
B. Myrvang, T. Codal, D. S. R idley, S. S. Fr¢land, Y. K. Song 
Armauer Hansen R esearch Institute, Addis Ababa, Ethiopia. 

12/ 88 

Immunological responsiveness has been studied through<:lUt the clinical and 
hi stopathological spectrum of leprosy (Ridley-Jopling scale) by the methods of 
lymphocyte transformation, leucocyte migration inhibition and delayed skin 
hypersensitivity. 

The response to M. leprae showed by all methods a continuous decrease 
from strong responses in the polar tuberculoid (TT) to virtually negative 
responses in the polar lepromatous (LL) group. There was a good agreement 
between the in vitro methods and the lepromin skin test, giv ing support to 
the la tter as a useful tool in the evaluation of immune responsiveness to M. 
leprae in leprosy patients. 

The high degree of speci ficity of the immune defect in lepromatous leprosy 
was confirmed as the immune response to BCG and PPD decreased only 
slightly towards the lepromatous end of the spectrum. Patients grouped histo
logically as subpolar tuberculoid (TT / BT) reacted particularly strongly to 
BCC and PPD. 

As it is likely that the methods used mainly measured T-lymphocyte fun c
tion, the clinico-pathological manifestations of leprosy appear to reflect the 
strength of the cellular immune response the patients mount aga inst M. leprae. 
Thus the findings give strong support to the concept of a host-determined, 
immunological disease spectrum as expressed in the Ridley-Jopling classifica
tion. 
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\ M echanism of " Reactions» in borderline-tuberculoid (BT) leprosy 
D. R. Samuel, T. Codal, B. M"yrvang, TV. F. Ross, M. L¢fgren 
Armauer Hansen Research Institute, Addis Ababa, Ethiopia. 

539 

12/ 89 

Patients with borderline-tuberculoid leprosy undergoing reactional phases 
have been studied. 

A characteristic immunological feature of these patients was their strong 
response to M. lepme. Their average response by the lymphocyte transformation 
test initially was 16.88 per cent and the average maximal response 27.43 per cent. 
The average migration index by the leukocyte migration inhibition test was 0.74. 

Some patients remained stable or increased in their immune responsiveness 
to M. leprae during the period of observation (usually several months), while 
ill others a definite decrease in immunological reaction was observed. In one 
patient, a shift in histological and clinical classification from indetei"minate 
to reactional borderline-tuberculoid leprosy coincided with a shift in lymphocyte 
transformation to M. leprae from 0.5 % to 21.25 %. 

It is oncluded that the reaction in these patients was precipitated by a rapid 
increase in cell-mediated immune responsiveness to /11. leprae. 

The findings will be discussed in the light of present concepts of reactional 
pha~cs in leprosy. 

12 / 90 
Factors contributing to impairment of the mixed Iymphoctyte reaction 
in tuberculoid and lepromatous leprosy 
S. H. Han, R. S. Weiser, K. H. Hsu 
Kohlberg Medical Research Laboratory, Taiwan, Republic of China: 

In experiments using the cells of patients with the same type of leprosy, 
mixed lymphocyte reactions were found to be impaired, especially in the case 
of cells from patients with lepromatous leprosy. The impairment in one-way 
reactions could be partially reversed by substituting mitomycin C-treated normal 
cells for similarly treated leprous cells. Conversely, the mixed lymphocyte 
response of normal allogeneic lymphocytes could be depressed by substituting 
mitomycin C-treated leprous lymphocytes as the stimulator cells. Lepromatous 
plasma depressed mixed lymphocyte responses of both leprous and normal 
lymphocytes. 

The above results indicate that the leprous lymphocyte is defective, both 
as a stimulator cell and as a responder cell, or alternatively that the proportions 
of T cells in the circulating lymphocyte populations of leprous patients are 
subnormal. The validity of these alternatives is being explored by studies on 
circulating populations of T and. B cells in pat ients with tuberculoid or lepro
matous leprosy. 
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~he behaviour of leprous lymphocytes and macro phages in the 
macrophage migration-inhibition test 
R. S. Weiser, S. H. Han,].]. Wang, L. C. Tsai, P. P. Lin 
University of Washington School of Medicine, Washington, U.S.A. 

1973 

12 /91 

The capacity of lymphocytes from patients with tuberculoid and lepromatous 
leprosy to produce MIF and of leprous macrophages to respond to MIF was 
studied by a macrophage-inhibition test, using leprolin and either nonnal or 
leprous human monocytes or normal guineapig peritoneal macrophages. 

In the presence of leprolin, the migration of normal gu ineapig macrophages 
was inhibited in mixtures containing tuberculoid lymphocytes, but not in 
mixtures containing lepromatous or normal lymphocytes. ]n the presence of 
leprolin and tuberculoid lymphocytes, the migration of tuberculoid, lepro
matous and normal macrophages was inhibited to a similar degree. These 
results indicate that whereas tuberculoid lymphocytes produce substantial 
amounts of MIF, the ability of lepromatous lymphocytes to produce MIF is 
severely if not completely impaired; they also indicate that the capacity of 
macro phages to respond to M]F remains unaltered in leprosy. 

The possibility that the immunological defect in lepromatous leprosy may 
reside in an inability of the macrophage to release and process antigens of 
M. leprae is currently being explored. 

Effect of mycobacterial antigens on lymphocyte cultures 
from lepromatous leprosy patients 

. BoniJazi, C. L. Meneghini, C. Angelini, M. Lospalluli, C. Nicassio, 
C. Trirnigliozzi 
University of Bari, Italy. 

12 /92 

Blood lymphocytes from the leucocyte plasma of LL patients were cu ltured 
together with: a) different mycobacterial antigens; b) PHA Difco; c) antigen 
prepared from a homogenate of human lepromata: its supernatant containing 
bacilli was used after sonication; d) antigen from human healthy skin, prepared 
as described in c, was used as control. The different evidence of cellular hyper
sensitivity responses was obtained by the following methods: a)\ estimation 
of the percentage of lymphocytes transformed to lymphoblasts, in 45 cases; b) 
uptake of H 3 thymidine in the lymphocyte cultures, in 15 of 45 cases. The 
culturing of lymphocytes with PHA resulted in slightly subnonnal blast sti
mulation in half of the cases both of silent and active LL. The non-specific 
mycobacterial antigens induced blast stimulation in variable percentages, often 
higher than in the controls, specially in cases of active LL. The highest blast 
stimulation was obtained with specific M. leprae antigen. 
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12/93 
In vitro studies of cellular immunity in leprosy 
M. Uhich, ]. Convil 
Instituto Nacional de Dermatologia, Caracas, Venezuela. 

Lymphocyte activity in lepromatous and tuberculoid leprosy has been studied 
in vitro by the methods of specific lymphocyte transformation and inhibition 
of macrophage migration. Antigens included integral lepromin and soluble and 
bacillary antigens of M. tuberculosis. Lymphocytes specifically sensitized to 
lepromin could not be demonstrated in lepromatous leprosy by either of the 
methods lIsed, though they were readily demonstrable in tuberculoid leprosy 
and in healthy Mitsuda-positive individuals. In lepromatous leprosy, specific 
lymphocyte transformation in response to M. tuberculosis was often present, 
which emphasizes the functional lack of cross- reaction between these organisms 
in the lepromatous patient. 

Lymphocyte-macrophage interaction is undoubtedly required in the elici
tation of these in vitro reactions as well as in the in vivo reaction of bacillary 
lysis. A defect in either of these cell types might determine the lack of activity 
which is evident in lepromatous leprosy. The results of preliminary experiments 
to clarify which of these cell types is functionally defective will be presented; 
these experiments include the study of the possible lysis of M . leprae by macro
phages from lepromatous leprosy which have been" activated non-speci fi ca lly 
by another immunological system. 

~ 12 /94 
Depressive effect of sera from patients with leprosy on the transformation 
of human lymphocytes in mixed leucocyte cultures 
D. S. Nelson, J. M. Pem"ose, M. F. R. Walers,]. M. Pearson 
The University of Sydney, Australia. 

Serum or plasma from leprosy patients has been reported to depress the 
transformation of human peripheral b lood lymphocytes cultured with phyto
haemagglutinin, or with specific ant igens, the effect being greater in leproma
tous than in tuberculoid leprosy. 

We have studied the effect of leprous sera on mixed lymphocyte reactions, 
which are in vitro counterparts of cell-mediated immune responses to trans
plantation antigens. Leucocytes were separated from blood of two healthy 
donors with multiple histocompatibility differences, and cultured for 7 days 
in medium containing 20 % serum of one of the following types: a) pooled 
normal human AB serum; b) individual control sera; c) sera, in paired samples, 
from lepromatous patients before treatment, and after 6 weeks to 6 months of 
treatment; d) tuberculo id sera, similarly paired. The degree of transformation 
was estimated using a liquid scintillation counter. 
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The results, which will be presented and discussed in deta il , indi cate that 
th e serum (actors depressing transformation may playa part in the generali zed 
depress ion of cell-mediated immunity in patients with leprosy, but th at the 
production of such factors is a consequence of infection, rather than a pre
disposing factor in the development of the lepromatous form of the disease. 

The lymphocyte transformation test, with tuberculin and lepromin in 
leprosy patients and in those with no contact with leprosy -
a comparative study 
E. R eid, C. Robez, A . Basset 
University of Strasbourg, France. 

W e have studied two series o f patients: 

12 / 94a 

I. About a dozen with leprosy, most of them having the tuberculoid form ; 

2. Patients with no leprosy whose tuberculin and Mitsuda skin tests were po
sitive. These patients were either healthy, or affected by skin tuberculosis 
or tuberculids. 

For the intradermal skin tes ts, we used tuberculin (Institut Pasteur) and 
lepromin, the latter having been prepared according to Chauss inand's method 
from lepromatous ti ssue obtained from Senegalese patients. For the lymphocyte 
transformation test (L TT), we used the isotopic method with H 3 thymidin. 

We obtained the following results: 

I. In tuberculoid leprosy: the skin tests with tuberculin, lepromin and the 
L TT - positive; 

2. In lepromatous leprosy: the lepromin test was negative, and the tuberculin 
test was variable. No necessary correlation was found between the skin tests 
and the LTT. 

3. Investigations are not yet complete in those subjects who have had no con
tact with leprosy. 

12/ 95 
I The reaction to PPD, BeG and lepromin in a population in which leprosy 
~ ~s. non-endemic 

o. Closs 
Institute for Experimental medical Research, Ulleval Hospital, Norway. 

The relation between the reaction to BCG and lepromin has recently been 
studied in an area where leprosy is endemic, using the lymphocyte transforma
tion test. Because individuals reacting strongly to BCG may also have been 
exposed to M. leprae, the degree of cross-reactivity is difficult to establish under 
endemic conditions. Therefore a study has been carried out in a non-endemic 
population in Norway to compare the reaction to PPD, BCG and lepromin on 
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the basis of the lymphocyte transfonnation test. BeG vaccinated individuals, 
shown to be strongly tuberculin positive by skin testing, were compared with 
similarly vaccinated persons who where tuberculin negative. A significant diE
ferance was found between the two groups regarding the reaction to lepromin. 
The present results indicate that there is cross-reactivity between BCG and 
M. leprae. The lower response among the patients who are tuberculin negative 
may be explained by a deficiency 111 their ability to mount a CMI response to 
rertain mycobacterial antigens. 

12/96 
Cell-mediated immunological status of leprosy-free members of families 
with a history of lepromatous leprosy 
D. A. Russell M. A. PTice, R. F. Anden, E. M. Anden 
Department of PublIc Health, Konedobu, Papua New Guinea. 

In this investigation. leprosy· free persons have been studied with the object 
of identifying any immunological deficiency which may precede, and presumably 
predispose to, the subsequent development of lepromatous leprosy. 

The inhabitants of a coastal Papuan village near Port Moresby, Papua New 
Guinea, were clinically examined, and persons with leprosy identified . Unaffec
ted members of families with lepromatous leprosy, and unaffected members 
of families without any leprosy, have been studied by in vitro assays of lympho
cyte responsiveness and in vivo assays of delayed hypersensitivity. The in vitro 
assays employed a micro-method in which lymphocyte responsiveness to PHA, 
PPD and lepromin was determined by measuring tritiated thymidine incorpo
ration . Delayed hypersensitivity to candida, PPD and lepromin was tested. The 
results of this study will be discussed. 

Results of a preliminary immunological study in leprosy patients 
B. Perez PeTez, M. KTeislel-, A. Amatz, E. Femandez-Cruz, A. Bootello 
National Leprologic Institute of Trillo, Guadalajara, Spain. 

12/ 97 

The recent investigations in the field of immunology of leprosy patients 
have encouraged us to make an immunological study summarized as follows: 

l. Determination of "B cells" of peripheral blood. 

2. Study of the ' frequency of antigens of membrane HL-A on a sample of the 
lepromatous population . 

3. Screening of autoantibodies, lymphocytotoxin and autocytotoxins. 

4. Quantification of the serum level of immunoglobulins IgG, IgM, and 
complement C3. 
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I. Lymphocytes and Immunoglobulins 

We observe a fall of the cells having immunoglobulin IgG on the surface 
in all the cases studied. 

In pure tuberculoid leprosy, we find a significant elevation of lymphocytes 
carrying IgA on their surface. 

The total of "B cells" is slightly diminished in all the cases studied. 
Those facts are independent of the levels of immunoglobulins in the serum. 

2. Quantification of Immunoglobulins 

The serum levels of immunoglobulin IgA are raised in all cases. However, 
the ~erum levels of immunoglobulins IgM and IgG are normal. 

3. Antigens of Membrane HL-A 

The frequency of antigens of transplant HL-A compared with the normal 
population, denotes a significant increase of individuals HL-A 7 and W- 14 
between leprosy patients. 

4. Lymphocytotoxins 

40 % of the patients, lepromatous or tuberculoid, presented lymphocytotoxins 
in their serum, 20 % of the group had autocytotoxin. 

5. Autoantibodies 

We did not detect antinuclear antibodies. With rat liver and a low dilution 
of serum, we have found a new pattern that may correspond to other described 
antibodies, antibodies to Kupffer cells. 

The antimitochondrial antibodies, 'anti smooth muscle and antithyroglo
bulins were positive but in low titres. 

Cellular immunity in leprosy 
Study of «8 ,. and «T,. lymphocytes 
A. Gonzalez, ]. M. Sanchez-Cuenca, J. del Hieno, J. Terencio 
Tefe del Servicio de lmmunologia, Valencia, Spain. 

12/ 98 

Global immunity, and especially its cellular aspect, has been evaluated in a 
group of 50 patients suffering from tuberculoid or lepromatous leprosy, and 
in 20 healthy subjects. 

The following investigations were made: 

I. Immunoelectrophoresis (Scheidegger) 

2. Quantification of serum Immunoglobulins (Mancini's R.I.D.) 

3. Skin testing of cellular hypersensitivity 

4. Skin testing of hypersensitivity to specific antigens (Mitsuda) 
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5. Study of the "B" and "T" Lymphocytes in the peripheral blood with: 

a) Identification of membranebound immunoglobulins (IF staining) 
b) Complement receptors (Rosette forming cells) 

The results are discussed. The authors compare them with those in the 
literature. The usefulness of this type of studies is emphasized in the differention 
of the 2 main types of leprosy. 

J Passive t~an~fer of hypersensitivity to murine lepromin 
J. E. Tryltnskl, P. C. Wong 
Univers ity of Alberta, Canada. 

12 / 99 

The passive transfer of sensitivity to murine lepromin was investigated in 
guineapigs. The Hong Kong stra in of M. lejJmemurium was used to infect 
strain 2 and stra in 13 guineapigs. Isologous unsensitized animals were given 
intravenous injections of M. lepmemurium-sell sitized, live spleen cell suspensions. 
Control groups were given no cells, heat killed cells (60°C for 30 minutes), or 
frozen-thawed cells. The animals were then skin-tested with murine lepromin 
with and without phenol and tissue suspensions. No difference was noted in 
the response to murine lepromin with or without. phenol. It was found that 
both live and heat killed spleen cell suspensions but not frozen-thawed cells 
transferred the ability to form a granulomatous response to murine lepromin. 
On the basis of this evidence, the response appeared to be a delayed type of 
h ypersensi ti vi ty. 

isturbance of T-Iymphocyte circulation kinetics by infection with 
M . lepraemurium 
W. E. Bullock 
University of Kentucky School of Medicine, Kentucky, U.S.A. 

12 / 100 

The circulation of thoracic duct lymphocytes (TDL) from normal Lewis 
rats was traced through lymphoid tissues of rats infected with M. lepraemurium; 
results suggest impairment of TDL recirculation. A mean of 1.3 x 106 uridine-
3H-labelled TDL/ g body weight was given intravenously to 4 matched pairs of 
infected and normal rats. Lymphocytes were collected from thoracic duct 
fistulas (TDF) every 8 hours for 3 days. The mean peak (16-24 hr) lympho
cyte output (LO) of infected rats was decreased (17.7 x 106/ hr) as compared 
with normals (22.0 x 106 / hr), and was below normal at all other intervals. 
Four pairs of rats were lymphocytedepleted by TDF 3 days before intravenous 
injection of labelled TDL. Mean LO of normals was 5.4 x 106/ hr at 0 hr 
with a peak of 17.4 x 106/ hr at 16. hr. LO of infected rats at 0 hr was 4.4 x 106/hr, 
and increased only to 7.1 x 106 / hr at 16 hr. By radioautography, the ratio 
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of labelled LO from infected vs. normal rats at 16 hr was 0.41. Additional 
lymphocyte-depleted rats were sacrificed 12 and 24 hours after injection of 
5lchromium-labelled TDL. Mean radioactivityfIOO mg of infected vs. normal 
spleen at 12 and 24 hours was 28.8 and 38.6 % respectively; radioactivity of 
infected lymph nodes was 41.1 and 35.4 % of normal. Recent work suggests 
entrapment within infected lymphoid tissues of normal T-Iymphocytes without 
significant decrease in survival time. 

Mulitiplication of Be G in the T-cell deficient mouse 
N. E.Mo1Tison, C. C. Congdon, F. M. Collins 
Johns Hopkins University-Leonard Wood Memorial Leprosy Research 
Laboratory, Baltimore, U.S.A. 

12 / 101 

In contrast to the normal mouse ,the thymectomized, irradiated and bone 
marrow reconstituted animal shows impaired cell-mediated immunity due to 
deficiency of thymus-derived small lymphocytes or T-cells. This report is con
cerned with the multiplication of BeG, an attenuated organism for the ;Iormal 
mouse, which undergoes excessive multiplication in the T-cell deficient mouse 
with resultant death of the animal. 

Normal and T-cell deficient animals were inoculated intravenously, and 
the multiplication of BeG in lungs, liver, spleen and nodes was followed by 
plate counting. Measurement of cellular proliferation by pulse labelling and 
quantitation of footpad tuberculin responses or lung granuloma formation was 
carried out. 

It was found that the initial multiplication of BeG in the T-cell deficient 
animal was similar to the normal. However, the controlling impact of the 
immune response was aberrant, so that the numbers of viable BeG continued 
to increase whereas in the normal animal the viable counts decreased. The 
increasing BeG multiplication in the lungs leads to chronic loss of pulmonary 
function, which is reflected in body weight loss and death from pulmonary 
consolidation. 

These events are consistent with absence of an adequate number of speci
fically committed small lymphocytes necessary for the mediation of an activated 
macrophage population essential to anti mycobacterial infection immunity. 
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«T· and ·6· cells in leprosy 
N. K. M ehra} M. C. Vaidya} A. DasGupta 
A.I.I .M.S., New Delhi, India. 

t973 

14/ 102 

Synergic interaction of thymus processed ("T" cells) and bone marrow 
derived ("B" cells) lymphocytes has now been widely accepted both during 
antibody production as well as the delayed type hypersensitivity reactions. In 
infectious diseases like leprosy, where the defence mechanisms are mainly go
verned by cell-mediated immunity, the actual role played by these cells has 
not been well documented. Though the "T" cell function in cellular immunity 
cannot be denied, ignorance still prevails as to which of the 2 ("T" and "B") 
is the "killer" cell. 

In the present study, inbred CBA mice were first immunologically crippled 
by thymectomy at 4-6 weeks of age and exposure to total body lethal irradiation. 
Their hind footpads were injected with M. leprae obtained from human pa
tients suffering from lepromatous leprosy. Animals with fully developed in
fection were given intravenously syngeneic "B" and "T" cells in various com
binations obtained from different lymphoid organs. Tissues were then taken 
at different time intervals from the specific sites of infection and processed 
for microscopic examination. 

The details of the study will be presented and discussed. 

Fatal strongyloidiasis in leprosy patients 
W . M. Meyers} D. T. Purtilo 
Institut Medical Evangelique Kimpese, Republic of Zaire 

14/ 103 

Strongyloidiasis contributed significantly to the death of at least 6 patients 
mit lepromatous leprosy at Kivuvu during ]965-1972. Autopsies of 3 of these 
patients revealed hyperinfection by Strongyloides steTcoralis} characterized by 
extensive colonic ulceration with larvae penetrating the muscularis and invading 
other organs. Gram-negative septicemia was established in one patient. 

We reviewed the records of 850 leprosy patients at Kivuvu and found S. 
stercoralis reported in the stools of 27 % of the lepromatous and ] 3 % of the 
non-lepromatous patients. All 6 of the fatalities had received long-term predni
solone therapy. 

Host defenses against S. stercoralis hyperinfection are inadequately under
stood. Our review of ] 8 au topsied cases of hyperinfection of S. steTcoralis from 
the Armed Forces Institute of Pathology supports the concept that fatal strongy
loidiasis is associated with human diseases involving impaired cell-mediated 
immunity (e.g. leprosy, malignancy, and protein·calorie malnutrition), or im-
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munosuppressive therapy. Hyperinfection by S. stercoralis in lepromatous 
leprosy patients may be related to an impaired cell-mediated immunity further 
intensified by steroid therapy. Monitoring for S. stercoralis and prompt treat
ment of infected individuals shou ld prevent needless deaths in leprosy patients. 

Anti-M. leprae antibodies in leprosy patien.ts 
as demonstrated by indirect immunofluorescence 
Masahide Abe 
National Institute for Leprosy Research, T okyo, J apan. 

14/ 104 

I n order to find out the antibody combining specifically with M . leprae, 
an indirect immunofluorescence test was attempted, using anti-human globuli n 
fluorescent antibody and leprosy patient's serum which had previously been 
absorbed with cardiolipin, lecithin and the polysaccharide of tubercle bacilli. 
This test was positive in 77 patients (88 %) out of 87 with lepromatous leprosy, 
and in 7 (33 %) of 21 patien ts with tuberculoid leprosy, but entirely negative 
in 50 specimens of serum from healthy persons. Some sera from lepromatous 
patients showed positive reactions with M. lepraemurium, M . tuberculosis and 
BCG, although the titre of such cross-reaction was far lower than that against 
M. leprae. On the other hand, a protein antigen causing Fernandez' reaction 
in tuberculoid patients was isolated from the water-soluble extract of leprosy 
nodules. Rabbit fluorescent antibodies against this antigen stained M. leprae 
specificially. This reaction was inhibited by the serum from lepromatous pa
tients. Accordingly, it is considered that the protein antigen specific to M . leprae 
causes both delayed cutaneous hypersensitivity in tuberculoid leprosy and Im
moral antibody response in lepromatous leprosy. 

14/ 105 
Immunologic studies on leprosy - separation and evaluation of the antigens 
of M. leprae 
R . C. N avalkar, P. J. Patel, R . R. Dalv i, M . E . L evitch 
:VIeharry Medical College, N ashville, U.S.A. 

Previous studies on antigenic mosaic of j\1. leprae had established the various 
antigens this organism possesses. Chromatographic separation of M . leprae cell
extract gave several fractions, some of which were antigen-positive when tes ted 
by immuno-diffusion methods against the homologous sys tem. H ypersensitivity 
studies conducted on the antigen-positive fractions showed strong positive skin 
reactions in guineapigs sensitized with the M . leprae cell-extract, but minimally 
positive or negative reactions in animals sensit ized with other m ycobac teria. 
M. lejJrae-sensitized animals showed no skin reactions to either lepromin or 
PPD. 
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Passive cutaneous anaphylactic studies, using immune serum (rom M. leprac
sensitized animals paralleled the skin reactions in respect of positivity to chal
lenge with homologous cell-extract and the antigen positive fractions, but not 
to challenge with either lepromin or PPD_ These observations tend to indicate 
a correlation that may possibly be antigen-specific in regard to sensitization with 
M. leprae, since animals challenged with other mycobacteria did not show po
sitive peA reactions. 

Antibody titre in immune sera from the sensitized animals were carried out 
by haemagglutination and precipitation methods prior to peA studies. Individual 
fractions obtained by acrylamide gel electrophoresis showed both skin and peA 
reactions identical to those observed in fractions obtained by chromatographic 
sepafiHion. 

14fl 06 
Immunological cross-reactivity between M. leprae and other mycobacteria 
T. Codal 
Armauer Hansen Research I nstitute, Addis Ababa, Ethiopia. 

The establishment of in vitro methods in the study of immune responsiveness 
to M. leprae has provided new opportunities to study the immunological cross
reactivity between M. leprae and other mycobacteria. 

The following studies based on the lymphocyte transformation test will be 
reported: 

1. Immune responses of tuberculoid patients to BeG and other mycobacteria. 
2. I mmune responses to M. leprae of human volunteers vaccinated with the 

vole bacillus (M. microti) and BeG. 
3. The immune response to M. leprae in rabbits immunized with BeG as 

compared with various other mycobacteria. 

The results obtained will be discussed in relation to the problem of finding 
a better immunizer than BeG against leprosy. 

14/107 
Adherence of M. leprae to tuberculoid as compared with lepromatous 
peripheral blood lymphocytes 
K. Kvernebo, T. Codal 
Armauer Hansen Research I nstitute, Addis Ababa, Ethiopia. 

The attachment of M. leprae to the surface of peripheral blood lymphocytes 
have been studied. Four groups of persons were studied: 

1. Patients with tuberculoid leprosy. 
2. Patien ts with lepromatous leprosy. 
3. Healthy contacts of leprosy patients. 
4. Healthy individuals not exposed to leprosy. 



41,4 Abstracts of Cot/Kress Papers 55 1 

The results indicate that tuberculoid patients an I healthy contacts of 
leprosy patients have a larger proportion of lymphocytes with the capacity to 
make NT. leprae adhere to their surface th an lepromatous patients and individuals 
not exposed to leprosy. The influence of temperature and antisera against 
human immunoglobulin (anti F(abh) on the adherence of M. leprae to the 
lymphocytes will also be reported. 

Immunohistological alteration of skin and ultr.astructural 
changes of glomerl!lar basement membranes in leprosy 
W. E. Bulloch, M. L. Callerame, B. ]. Panner 
University of Kentucky School of Medicine, Kentucky, U.S.A. 

14/ 108 

"\Ve report a new (orm of immunofluorescent "banding" in th e dermo
epidermal basement membrane of skin from 3 of 7 patients with l~promatous 
leprosy, as shown by direct immunofluorescence microscopy. Using appropriate 
controls, frozen sections of lepromatous skin were examined for the presence of 
IgG, IgA, IgM, IgE, complement (P-I-c), fibrinogen and albumin. In cases 
showing immunofluorescent "banding", there was an intense, continuous linear 
staini ng pattern that appeared finely granular at high magnification. Unlike 
pemphigoid, immunofluorescent staining was posit ive specifically for Igl\f : it 
was negative for complement and other proteins. The IgM deposited in base
ment membranes of lepromatous skin was not an autoantibody, as is shown by 
negative results with indirect immunofluorescence microscopy using nOlmal 
human and monkey skin. 

Renal biopsy tissue from one case with concomitant glomerulonephritis 
showed extensive abnormalities of glomerular basement membranes by electron 
microscopy (EM), although immunofluorescent studies were negative. EM ab
nonnalities included thickening of basement membranes with foci of redupli
cation and sub-endothelial deposition of amorphous material similar to those 
described in the glomerulonephritis of quarten malaria. 

We conclude ' that lepromatous leprosy may be associated with immunologi
cal disturbances of both the skin and glomerular basement membranes. 

~ :fmmunopatholOgiCal studies in Hansen's disease 
J. M. Sanchez-Cuenca, A. Gonzalez, J. M. Cruz,]. C. 'Chacon, 
M. 'Olmos, A. 'Perez, J. del Hierro, J. T erencio 
Tefe del Servicio de Inmunologia, Valencia, Spain. 

14jl09 

An immunological study has been made in a group of 15 patients suffering 
from the lepromatous leprosy and from nephropathy. 

The following parameter has been evaluated: 

I . Determination of complement serum levels (C3). 
2. Study of the selectivity of the proteinuria. 
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3. Immunofluorescent study of renal biopsies: 
a) Localization of antigen related to M. leprae. 
b) The presence of Ig and complement deposits. 
c) Type and distribution of the deposits. 

4. Determination of circulating auto-antibodies (ANA, SMA, AMA, AThA). 
5. Detection of possible antibodies to glomerular basement membrane. 

The resul ts are discussed. The authors compare them with those in the lite
rature. The usefulness of this type of studies is emphasized. 

Immunoglobulin and complement levals in lepromatous leprosy. 
in special relation to ENL and to resistance 
G. P. Walsh} T. T . Fajardo} Jr.} R. S. Guinto 
Leonard Wood Memorial-Eversley Chi lds Sanitarium Leprosy Research 
Laboratory, Cebu, Philippines. 

14/ 11 0 

It is now eviden t that in lepromatous leprosy, cell ular "immunity" is impaired 
but humoral or an tibody-mediated immuni ty is normal and even hyperreactive. 
Recent reports also strongly suggest that ENL is caused by antigen-an tibody
complement interaction, that is, Arthus-type sensi tivi ty. This study, still going 
on at the Leonard Wood Memorial-Eversley Childs Sanitarium laboratory, first 
compares groups of approximately 100 lepromatous patients and controls with 
respect to serum levels of IgG, IgM, IgA and C3 . An attemFt will be made to 

show some correlation between immunoglobulin levels and the degrees of 
clinical and bacteriological severity of lepromatous leprosy in the patien ts. 
Finally, serial immunoglobulin and C3 determinations are being made in lep ro
matous patien ts (a) before attacks of ENL, (b) at the height of ENL episodes, 
and (c) after ENL has subsided. The implication of the fi nd ings to resistance 
will be d iscussed, particularly because humoral rather than cellu lar immune 
mechanisms are involved. 

The determination of immune complexes and antibodies in 
patients with leprosy 
S. Estmda-Parm} O. Rojas-Espinosa, I . Mendez 
Escuela Nacional de Ciencias Biol6gicas, Mexico. 

14/ 1I1 

We have succeeded in isolating a well-defined antigen present in M. leprae. 
This antigen is a polysaccharide, previously isolated by us from Nocardia 

and other mycobacteria. This polymer consists of D-galactopyranose and D
arabofuanose units in a I : 3 molar ratio. We have also obtained several 
extracts from M. lepmemuTium infected tissues as well as from sonicated puri
fied bacilli which cross-react with M. leprae. These antigens were tested by 
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immunodiffusion analysis with sera from healthy people and sera from pa
tients with tuberculoid and lepromatous leprosy. The best antigen was the 
sonicated purified M. lepmemurium. This antigen gave a positive reaction with 
30 % of the sera from patients with tuberculoid leprosy and with 36 % of the 
lepromatous leprosy. 

The same sera were tested for the presence of immune complexes using the 
Clq subcomponent of complement. A positive reaction was obtained with 75-
80 % of the sera from lepromatous leprosy patients and 25 % of the sera from 
tuberculoid leprosy. All sera from patients with leprosy reaction, as well as 
untreated lepromatous leprosy, always gave a positive reaction. We conclude 
that there is a high incidence of immune complexes in lepromatous leprosy. 
The nature of the antigenic material in this complex seems to consist of soluble 
products of M. lepme. 

Demonstration of Circulating immune complexes in 
leprosy by C1 q precipitation 
C.]. Momn, J. L. Tmh, G. Ryder, M. F. R. Wat ers 
Royal College of Surgeons, London, England. 

14 / 112 

With the high titre of precipitating antibody present in lepromatous leprosy, 
and the large number of leprosy bacilli in the skin, circulating immune com
plexes would be expected. The Clq component of human complement has been 
isolated and used to demonstrate circulating immune complexes by precipita
tion in gel. Those patients with active ENL showed a higher incidence of 
reaction with Clq than lepromatous patients without ENL. 

Various controls were applied to exclude other causes of positive reactions, 
such as free mycobacterial material. 

The results support the view that immune complexes are involved 1I1 the 
ENL lesion, and also provide a means of isolating the antigen present in the 
complexes. 

( Erythema nodosum leprosum: An immune complex disease 
R. H. Gelber, V. Epstein, P. Fasal, D. J. Drutz 

14/ 113 

University of California School of Medicine, 
San Francisco, California, U.S.A. 

The syndrome of erythema nodosum leprosum (ENL) may involve many 
organ sys tems; histopathologically it consists of a vasculitis with precipitation 
of immunoglobulin and complement. Therefore, ENL has been compared with 
the auto-immune diseases, particuiarly systemic lupus erythematosus (SLE). 
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Recently a simple gel-diffusion technique utilizing the Clq component of 
complement has been shown to form precipitates with immune complexes. 
"Clq precipitates" were produced by the majority of sera from patients with 
active lupus nephpitis, a well-known "immune complex disease", but not with 
sera from patients with inactive" SLE or various other disease entities. There
fore, the Clq test was applied to leprosy: a precipitin line with Clq was obtained 
in 10 of IS sera from 6 of II patients, with ENL whereas only I Ollt of 15 
serum specimens from 14 patients uncomplicated with lepromatous leprosy was 
positive. In borderline and tuberculoid leprosy "Clq precipitins" were generally 
absent. In the few instances when sera were examined before, during and a fter 
ENL, Clq precipitins were temporally related to the ENL reaction. 

Through cryoglobulins, the C3 component of complement, antinuclear anti 
body' and rheumatoid factor were also studied, only serum cryoglobulins which 
are felt to be another indication of circulating immune complex activity, bore 
any relationship to ENL. Cryoglobulins, however, were not as indicative of 
imminent ENL reactions as were Clq precipitins. 

These findings suggest that ENL is associated with circulating immune com
plexes. 

Platelet aggregation and cryoglobulin IgM in the study 
of circulating complexes in leprosy 
o. Wager) ]. O. Almeida) T. Codal) D. V. A. Opromolla) K. Penttinen 
The Municipal Bacteriological Laboratory, Helsinki, Finland. 

14/ 114 

Sera from patients with leprosy, classified according to the Ridley-Joplin 
scale, were studied for immunological aberrations suggestive of circulating 
immune complexes and for other immunological parameters. Direct human 
platelet aggregating activity (Pl.A) was exhibited by sera representing the 
lepromatous end of the leprosy spectrum. The Pl.A-activity was inhibitab le 
by antiglobulin-active cryoglobulin IgM components, a pattern shown in previ
ous model experiments to be typical of IgC complex-induced Pl.A. In sucrose 
gradient centrifugation analyses, the Pl.A-activity sedimented in the heavy 
(> I9S) fractions. Mycobacterial antigens were applied for further characteri
zation of the Pl.A-active complexes. The results given by Pl.A were compared 
with other parameters, with particular reference to aberrations indicative of the 
presence of or secondary effects to circulating complexes (precipitation by Clq 
and cryoglobulin IgM in gel diffusion, titration of anti-IgG factors and im
munoconglutinins, assay of C3 and C4, cryoprecipitation etc.). The profiles given 
by leprosy sera were compared with those given by control series. 

The Pl.A phenomenon seems to be a highly sensitive indicator also of 
circulating complexes characteristic of lepromatous leprosy. 
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14/ 11 5 
The functional status of macrophages in leprosy 
L. K. Bhulani, M. Parameshwaran, D. C. Deo, K. C. Kandhari 
All India Institute of Medical Science, Ansari Nagar, New Delhi, India. 

The macrophage function in patients with leprosy was assessed by estimating 
histochemiclly the acid phosphatase activity in skin biopsies and by assessment 
of phagocytic and lytic capability of in vitro cultured macrophages derived from 
peripheral blood monocytes, challenged with live M. leprae. 

Acid phosphatase was demonstrated in skin biopsies of different groups of 
leprosy patients class ified according to the Ridley and Jopling scale. The degree 
of acid phosphatase positivity was correlated with the clinical spectrum, bacterial 
and morphological indices and treatment status. 

Peripheral blood monocytes from patients with leprosy, either tuberculoid 
or lepromatous, were cultured in monolayers and challenged with live M. lepme. 
The phagocytosis of mycobacteria b y macrophages was observed at different time 
intervals from the 1st to the 28th day. The morphology of the macrophages in 
different types of leprosy was also studied. 

The results sugges t that macrophages from patients with either tuberculoid 
or lepromatous leprosy are not by themselves capable of lysing live M. leprae. 

A study of impairment of immune response in leprosy using killed 
mycobacteria 
C. K. Job, R. Vergh ese, C.]. C. Chacko, R. J. W. R ees 
Schieffelin Leprosy Research Sanatorium, Karig iri , India. 

14 / 116 

The ti ssue response and bacillary content in biopsies from the forearm o[ 
6 TT, 8 BT, 5 BL, and 9 LL, leprosy patients 21 days after injeCt ion with 80 
million killed M. leprae were initially studied. Later, 4 tuberculin negative 
tuberculoid patients and 4 tuberculin nega tive lepromatous pati ents were in
jected with 80 million killed BCG, and the ti ssue reaction and bacilla ry content 
at the end of 48 hours, 7, 12 and 14 days were studied. 

In the study in which killed M. leprae was used, it was found that TT had 
none of the injected bacilli , and in LL large clumps of bacilli remained, and 
in BT and BL varying numbers were present. Increase in lymphocytic response 
was associated with decrease in the number of bacilli. In LL patients, the ti ssue 
reaction consisted of only a few foam cell s. In the study lIsing killed BCG in 
tuberculin negative leprosy patients, the ti ssue response in all was similar, pro· 
ducing tuberculoid granuloma. 

It is suggested that there is a marked depression in tissue response to killed 
M . leprae in lepromatous leprosy, and it is due to an acquired or inherent 
defect in lymphocytes. The immunological defect in lepromatous leprosy is 
specific to M. leprae. 
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14 / 117 

Light and electron microscopic study of dermal hypersensitivity in leprosy 
\J H.-Y_ Yang, O. K. ~kinsnes 

University of Hawaii, School of Medicine, Honolulu, Hawaii. 

Skin hypersensitivity tests of 42 leprosy patients (16 lepromatous and 26 
tuberculoid) were studied with both light and electron microscopy. Four dif
ferent antigens were used and a total of 63 skin biopsies (Table) were examined. 

Tuberculoid Lepromatous 

Dharmendra lepromin 20 6 
Mitsuda lepromin 8 1 
Tuberculin (PPD) 7 8 
BCG 6 7 
Total 41 22 

Biopsies were taken at intervals from 24 hours to four weeks after the 
challenge. Results revealed the following changes: 

A. Lepromin tests - (Dharmendra and Mitsuda). 

1. Early reactions to lepromin in both tuberculoid and lepromatous patients 
are perivascular fibrin deposit; lysis of basement membrane of venules 
and capillaries; hypertrophy of endothelial cells; infiltration by poly
morphonuclear leukocytes; and increase of interstitial mast cells and 
degranulating mast cells. 

2. Moderate and prolonged vasculitis occures only in tuberculoid patients. 

3. Late reaction (after 2 weeks) is seen only in tuberculoid patients. It 
consists primarily of a dense infiltration of lymphocytes and an increase 
in mast cell degranulation and disruption of collagen tissue. Macropha
ges are infrequently .:;een but those present are characterized by enlarge
ment of the Golgi apparatus and hyperplasia of endoplasmic reticulum. 

4. Cellular infiltrates in the lepromin reaction regress rapidly in leproma
tous patients, leaving scanty discernible small clusters of vacuolated ma
crophages and swollen fibroblasts at perivascular areas. 

B. PPD tests and BCG inoculation. 
Skin reactions to PPD and BCG were not consistent in relation to the lepro
min tests in either the lepromatous or the tuberculoid patients. Reactive 
cases in tuberculoid patients showed a predominant lymphocytic response 
to PPD tests and a predominant epithelioid cell response to BCG ino
culations. 
Two lepromatous patients reacted with an unusual nodular accumulation 
of vacuolated and foamy reticuloendothelial cells at second and third weeks 
after BCG inoculation. These vacuolated cells contained intracytoplasmic 
lipid droplets, myelin-figures and degenerated bacillary debris. 
The immunopathologic relation of these results will be discussed. 

• 
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A study of tuberculous granuloma in lepromatous lymph 
an in vivo demonstration of cell mediated immunity 
C. J. Chacko, C. K. Job 
S.L.R. Sanatorium, Karigiri, India. 

557 

14 / l IS 
nodes -

Study of resected lymph nodes from patients with lepromatous leprosy 
showing enlargement of cervical, axillary or inguinal glands, revealed 16 cases 
of tuberculous granuloma. All showed macrophages filled with large groups of 
acid-fast bacilli morphologically resembling M. leprae as well as caseating epi
thelioid cell granulomata character istic of tuberculous lymphadenitis. Culture 
of the lymph nodes for M. tube1·cu losis was done in 9 patients, it was positive 
in 6. 

The extent of replacement of lymph node structure by lepromatous and 
tuberculous granulomata showed considerable variation. The population of 
paracortical lymphocytes varied a great deal, but some cortical lymphocytes 
were preserved in all lymph nodes. In 2, there were small uninvolved lymph 
nodes with normal architecture seen among the involved lymph nodes. Thus, 
in this study, it has been demonstrated that the extent of paracortical lympho
cyte replacement is variable in lepromatous lymph nodes, and that a specific 
cell mediated immunity exists aga inst M. tuberculosis with failure of such 
immunity against M. leprae in lepromatous leprosy. 

j Attempts to convert lepromatous into tuberculoid type 
leprosy with blood lymphocyte extracts from healthy donors 
C. Silva, A . O.Lima, L. M. C. 'Andrade, O. Mattos 

14/119 

Instituto de Leprologia, Rio de Janeiro, Brazil. 

Two groups of patients with lepromatous leprosy were injected intramus
cularly with Lawrence's transfer factor (LTF) or a ribonucleic acid (RNA) 
extracted from viable blood lymphocytes of healthy donors hypersensitive to 
lepromin (4S-72 hours and 20-30 days), tuberculin (PPD), toxoplasmin and 
histoplasmin. Each patient received a single dose of L TF or RNA obtained 
from 109 lymphocytes, and was carefully observed (or a period of 4 months. 
Histopathological examination of skin lesions and of lymph nodes was made 
regularly. The resu lts of intradermal tests with antigens were read at different 
times up to 120 days after the injection of L TF and RNA. Delayed cutaneous 
reaction to some antigens was induced in 3 patients injected with L TF and 
in 2 others injected with RNA. The lepromin reaction read at the end of 
4S-72 hours and after 20-30 days remained negative in all pat ients during 
120 days of observation. No clinical and histopathological signs of transfor
mation into tuberculoid leprosy wet'e observed in the S patients tested. 
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J 14 / 120 
Development of the theory "Factor N-anergic margin» in Hanseniasis 
A. Rotberg 
Division H ansenol'ogia, Instituto de Sande, Sao Paulo, Brazil. 

Observi ng 2110 Mitsuda-tested persons, bearers or not of hanseniasis, and 
~tudying the previous works by Bargehr, Mitsuda and Hayashi, the author 
hypothes ized (1934-1939): newborns are all Mitsuda-negative, but 70-80 % 
- those possessing a "natural" factor (N), supposedly genetic - become Mitsuda
positive after stimulation by M. lcprae. Tuberculoid lesions may develop in a 
few. The minority remains Mitsuda-negative ("anergic margin") and Virchowian 
(Iep~'omatous) lesions may appear. Studies with Mitsuda's antigen, BCG and 
tuberculin have included M. tUbC1'Cttlosis, perhaps other acid-fast bacteria, among 
stimuli, but the "anergic margin" remained. Therefore, BCG is doubtful for 
control, but could help in identifying the "margin" and in accelerating the 
reactivity tied to Factor N. "Slow" and / or "weak" reactors would account for 
the wide range of dimorphous and reactional aspects. 

Under the name "Factor N" or equivalents ("reactive capacity", "constitu
tional defense", etc.), the hypothesis seems to have gained favor and participated 
in establishing the present classification of types. However, its genetic foundation 
still lacks proof. 

The author stresses that the "anergic margin", specific for Mitsuda's test, 
is usually reactive (or may become so) to tuberculin and other allergens. It 
must be destinguished from the rarer polyvalent anergy of lymphoma and 
related condi tions. . 

Inherited individual differences in the lepromin reaction 
S. Innami, O. R. L cguizamon, A. E. Alvm-cnga 
Leprocomio Colonia Santa Isabel, Paraguay. 

14/1 21 

The mechanism of causation of leprosy is not completely clear. Some hypo
theses state that the occurrence of leprosy can be determined by inherited pre
disposition. 

It is well known that the lepromin reaction is related to individual resistance 
to M. leprac. 

We have carried out a study of lepromin and tuberculin reactions in groups 
of individuals, taking particularly into account family vaccinations. These 
groups included Indians of the Paraguayan Chaco who live under very pri
mitive conditions, and who are without a known family history of leprosy, and 
other, non-indigenous groups, with a history of lepromatous and tuberculoid 
leprosy. 

In both groups, the tuberculin- and lepromin-negative patients were given 
BCG intradermally. 
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There are individual differences in the type of reactivity to lepromin, 
especially in lepromin-negative reactions. 

The facts found it this study are readily explained by hereditary predispo
sition. 

Theioe is no correlation between tuberculin and lepromin reactions. BCG 
vaccination produces a positive lepromin reaction. 

lseCOndary depression of cellular immunity denoted by changes 
of lepromin reactivity in leprosy patients 
R. S. Guinto, T. T . Fajardo.J Jr. 
Leonard \Vood Memorial, Cebu City, Phi lippines. 

14/ 122 

Both delayed-type hypersensitivity and tuberculoid granuloma formation are 
now recognized as expressions of competent cellular immune response. Impair
ment of cellular immunity is thus simply shown in lepromatous patients by 
a partial suppression of tuberculin-type sensitivity reactions, even to nonmyco
bacterial antigens, including chemicals and, of course, by the negative late lepro
min or Mitsuda reaction, a tuberculoid granuloma by nature. Certain findings 
suggest a primary, genetically determined cellular immune deficiency in persi
stently lepromin-negative ind ividuals who are believed subject to lepromatous 
leprosy upon infection. Without excluding this poss ibility, however, some 
findings in Cebu also indicate that part or much of the above immune defi
ciency is of secondary nature, that is, a result of the lepromatous disease itself. 

This paper gives an account of numerous observed changes in lepromin 
(Mitsuda) reactivity of leprosy patients tested at almost yearly intervals during 
treatment. Some observations are also included of persons who were lepromin 
tested before and after developing various forms of leprosy. Changes in Mitsuda 
reactions from positive to negative, negative to positive, and from positive to 
negative and back to positive have been observed, which relate to corresponding 
changes in the clinical and bacteriological status of the patients. The secondary 
nature of these changes in reactivity to lepromin is discussed. 
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J ellular immunity in leprosy 
L. M. Balifia, J. E. ~ardama, J. C. Gatti, E. L. Fliess, A . Bachmann 
Buenos Aires, Argentina. 

1973 

16/ 123 

In vitro cultures of lymphocytes in lepromatous and in tuberculoid cases. 
Healthy lepromin-negative and lepromin-positive chi ldren and healthy subjects 
as controls. Skin tests with dinitrochlorobenzeme in 101 patients, healthy con
tacts and control. We studied immunologically 15 patients with lepromatous 
lesions, 10 with tuberculoid les ions, 20 healthy chi ldren, living with their lepro
matous parents or not, and 25 healthy controls. 

As methods of study, we used in vitro lymphocyte cultures, intradermal 
lepromin test and dinitrochlorobenzene test. There was depression of cellular 
immunity in patients with lepromatous leprosy and in healthy lepromin-negat ive 
children. On the other hand, healthy controls, whether lepromin-negative or 
lepromin-positive; the lepromin-positive children of patients with lepromatous 
lesions, and those which tuberculoid leprosy had normal immune responses. 

While there is no strict relation betwen delayed hypersensitivity (DNCB) 
and blastic de-differentiation in vitro, in patients with lepromatous lesions the 
defective blastic de-differntiation was accompanied by a high percentage of 
negativity in skin tests with dinitrochlorobenzene. On the basis of a rise in G 
and M immunoglobulins in patients with lepromatous leprosy, we studied the 
presence of serum blocking antibodies which aggravate intrinsic lymphocytic 
abnormality, by means of the re-suspension of lepromato.us lymphocytes in 
healthy contro't serum and vice versa. 

Study of tuberculin-type delayed allergy to living bodies 
P. Saint -Andre, Anne-Marie Bueno 
Institut Marchoux, Bamako, Mali. 

16 / 124 

Immunoglobulins, which are abundant in patients with lepromatous leprosy 
produce a cutaneous panvascuIitis, through delayed allergic phenomena of the 
Arthus type. The lymphocytes of the paracortical zone of the lymph node are 
replaced by histiocytes which are incapable of destroying the phagocytosed 
bacilli. 

Their immunological deficiency is specific to M. leprae. 
The same specific deficit occurs in diffuse cutaneous leishmaniasis of the 

lepromatous type. 
These patients have positive reations to lepromin. 
If leishmaniae are injected into patients with lepromatous leprosy, they 

develop a "tuberculoid" cutaneous leishmaniasis which recovers spontaneously. 
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The Spanish workers at FontilIes have recently carried out a complete 
allergic study: they found no difference in positivity as between the various 
types of leprosy and the controls, with the exception of lepromin, which was 
negative. 

We have studied 6 patients, and have reached the same conclusion. 
Late tuberculin-type allergy is not defective in lepromatous leprosy, except 

in the case of M. leprae. 
What then is the Mitsuda reaction, positive at 20 days like the Kveim test 

and, like that test, obtained from crushed tissue? . 

! Histocompatibility antigens (HL-A) in leprosy 
16/125 

A. Dasgupta, N. K. Mehra, S. K. Ghei, M. C. Vaidya 
All India Institute of Medical Sciences, New Delhi, India. 

The immune deficiency state in patients with leprosy may be due either 
to functional deficiency of T-Iymphocytes or genetic susceptibility, which may 
be associated with HL-A leukoyte antigens. Such association between HL-A 
antigens and certain diseases has already been reported. In addition to the 
analysis of various genetic markers and chromosomal studies made in leprosy 
patients, we thought it would be logical to seek a similar association between 
leukocyte HL-A antigens and lepromatous leprosy. Our observations on the 
prevalence of HL-A antigens in patients with leprosy will be discussed. 

J Significance of the lepromin test in tuberculin-negative volunteers 
permanently resident in a leprosy-free area 
M . F. R. Waters 
National Institute for Medical Research, Mill Hill, London, England 

16/126 

Although several studies have been carried out of the lepromin status of 
non-leprosy patients in temperate climates, the majority have either failed to 
compare the Fernandez with the Mitsuda reaction, or they have included 
volunteers from areas of admittedly low, but definite, leprosy prevalence. 

We have therefore studied the lepromin reaction, using standardized lepro
min, in students and staff of London University, selecting especially a group 
whose tuberculin test was negative and who had never received BeG. All who 
had been resident at any time in leprosy endemic areas (including areas of low 
endemicity such as Southern Europe or certain states in the United States) were 
rigidly excluded. 

Only one of 65 such volunteers was Fernandez positive (area of induration 
II mm or more at 72 hours) whereas 28 of the 65 were Mitsuda positive (area 
of induration 5 mm or more at 21 days). The significance of these results will 
be discussed, and compared with ,results from volunteers who were tuberculin 
positive and/or had lived in leprosy endemic areas. 
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Lepromin test as in inducing factor of lepromin positivation 
R . D. Azulay 
Rio de Janeiro, Brazil 

1973 

16/ 127' 

Opinions have varied regarding the nature of the lepromin reaction and 
also the possibility of inducing positivation by previous contact with myco
bacteria. This investigation has shown that the lepromin reaction becomes po
sitive on repeated lepromin testing. 

Material and technique: 25 guineapigs, 3-4 months old, were inoculated, 
with 0.1 ml of lepromin (160.000.000 bacilli per ml), once monthly for 7 months. 
The .readings of the reactions were made at 2, 7, 14 and 21 days after each 
inoculation. During the 7 months, 3 animals died. 

Results: The reactions were measured in mm. Two criteria - quantitative 
and qualitative - were used to judge the development of sensitivation of the 
lepromin inoculations. 

Conclusions: I. Repeated lepromin testing in guineapigs ind~ces a sensiti
zation as shown by a progressive increase in the size of the subsequent reactions. 

2. The maximum degree of lepromin reactivity in the guineapig is seen 
between 2 and 7 days, different from that in man (maximum at 21-30 days). 

3. The duration of the lepromin reaction in guineapigs is reduced. 
4. The decrease in size of the lepromin reaction in guineapigs at 14-21 

days is due to an intensive antigen-antibody reaction in the first week in such 
a way that the necrotic material is eliminated in the resulting f~brosis . 

Skin response to heat suspensions of autotropich soil 
microorganisms in Mitsuda positive and negative subjects 
L. Kato, ]. Languillon 
Institut de Microbiologie de Montreal, Canada. 

16/128 

It has been shown that M. leprae has autotrophic characteristics. The Mitsuda 
reaction, therefore, can be considered as a late response to a microorganism of 
chemolytotrophic nature, similar to the autotrophs of the soil. The question 
thus arises as to whether the lepromin reaction is an immunological response 
to one specific microoganism, or a non-specific response to one or several auto
trophs. 

Cultivable soil microorganisms were harvested from prototype cultures 
grown in fully inorganic media. Standardized suspensions were autocIaved at 
20 lb. pressure for 30 minutes, Standardized lepromin was prepared from le
protic granulomata. In a double blind study, the antigens were inj ected intra
dermally into volonteers of known or unknown response to lepromin. Subjects 
were either healthy or suffering from lepromatous or tuberculoid leprosy. Re
actions were estimated at different time intervals. Results will be presented. 
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Hepatitis-associated antigen in leprosy 
I. Samuel, D. R. Samuel, T. Codal 
Haile Sellasie I University, Addis Ababa, Ethiopia. 
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16/ 129 

Sera from 140 leprosy patients were tested for hepatitis-associated antigen, 
using single radial immunodiffusion and countercurrent immunoelectrophore
sis. As a control, 455 Ethiopian blood donors from the Red Cross blood bank 
at Addis Ababa were also tested for this antigen: 

The leprosy patients were selected from the outpatient department of the 
All-Africa Leprosy and Rehabilitation Training Centre at Addis Ababa. None 
of the patients had been hospitalized for long. A skin biopsy was taken [rom 
each of the patients, and a histological diagnosis was established. Half the 
patients were in the lepromatous group (LL and LI), and the other half in the 
tuberculoid group (TT and BT). 

In the lepromatous group, 7.1 % of the patients were positive for HAA 
and in the tuberculoid group 8.6 % were positive. The control group of blood 
donors showed antigenaemia in 6.2 % of the cases. The difference observed 
in the prevalence of HAA in the two types of leprosy is not statistically signi. 
ficant (p> 0.05); neither is the incidence of HAA in leprosy patients signifi
cantly higher than in the control group of blood donors. 

The results of our study indicate that there is 'no direct relation between 
the carrier rate of hepatitis-associated antigen and the type of leprosy. The 
immunological defect of lepromatous leprosy does not seem to enhance the 
incidence of HAA in this form of the disease in Ethiopia. 

J Transaminase and Australia antigen in leprosy 
]. Terencio de Las Aguas, ]. del Hierro Ruiz 
Sanatorio de Fontilles, Alicante, Spain. 

16/130 

We studied the transaminase glutamate oxalacetate (TSGO) and glutamate 
piruvate (TSGP) in a group from 150 leprosy patients of different clinical 
types, observing that the first is increased in 36 % and the second in 14 %. 
These observations are correlated with lepromatous patients who suffer from 
leprosy reactions and liver pathology. The Australia antigen positivity occurred 
mainly in the patients with liver lesions. The higher incidence of the Australia 
antigen in leprosy patients may be the result of a "larger prolongation persi
stence", which is conditioned by a deficit in cellular immunology in leproma
tous leprosy. In 24 positive cases of Australia antigen, only 2 showed clinical 
virus hepatitis. We suggest that protection may be possible from the humoral 
immunity type, in a way analogous to the prophylaxis of virus hepatitis which 
occurs with non-spe,cific human g~mmaglobulin. It may related to the chronic 
hypergammaglobulinemia seen in leprosy patients. 
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16/131 
Hepatitis associated antigen (HAA) in Korean leprosy patients 

Shi RyongVChoi, Whan Kook 'Chung 
Catholic Medical School, Korea. 

The close association of the hepatitis associated antigen (HAA) with vira l 
hepatitis has been well established. Its increased frequency in lepromatous 
leprosy and in other chronic diseases characterized by impairment of the immune 
mechanism, has been reported. It is suggested that lepromatous leprosy patients 
with HAA may have chronic anicteric hepatitis, since the patients appear to 
have slightly elevated SCOT levels. 

In Korea, HAA, chronic anicteric hepatitis and leprosy are relatively com
mon, so that appropriate epidemiological study can be designed. We have 
therefore studied the distribution of HAA as well as serum transaminase activity 
in various groups of leprosy patients in order to investigate its possible relation 
to the various characteristics of these patients. 

The results of this study are here presented. 

Detection of antinuclear antibodies as part of the humoral response 
\ developed in leprosy 

C. M. Riera, A. Vazques, C. Yantorno 
Catedra de Immunologia, COrdoba, Argentina. 

16/132 

The study group comprised 60 leprosy patients and 30 controls. Anti-nuclear 
antibodies were investigated by indirect fluorescent antibody test using smears 
of mouse hepatocytes. A high proportion of positive results was found in serum 
samples from lepromatous leprosy. Peripheral patterns, which has been currently 
interpreted as indicative of anti-DNA antibodies, were observed in patients 
showing more severe and dystrophic lesions. 

A good correlation between anti-nuclear antibodies and the clinical status 
of the disease was apparent, since the L3 group showed the strongest reactions, 
whereas in the L2 group weak positive and negative results predominated. All 
serum samples were investigated for the presence of rheumatoid-like factor 
heterophile antibodies, and antibodies against cardiolipiu (VDRL and Wasser
man tests). All these antibodies were detected at different levels, though the 
proportion was lower than that of anti-nuclear antibodies. A lack of correlation 
among the different antibodies detected was evident. 

The significance of the high incidence of hetero- and auto-antibodies in 
patients with lepromatous leprosy associated with an impairment of the cellular 
immunity is discussed. 
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I Circulating antibodies in leprosy their variations during 
evolutive bouts and reactional states 
F. Cottenot, F.·P. M erk len 
Paris, France. 
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16/133 

In 1963, circulating antibodies were detected in leprosy sera by indirect 
t1uorescent staining of M. leprae. But, unlike Moriss Aulisio et al., we were able 
to show their existence in all types of leprosy. 

The scarceness of the particulate antigen (in freshly collected bacilli from 
untreated cases) obliged us to seek a substitute; is was M. lepraemurium which 
gives perfect cross·reactions with M. leprae. Thus was evolved a method of 
titration for serum antibodies. Their level is estimated by the lowest serum 
dilution giving a positive indirect fluorescent staining on smears of M. leprae
munum. 

Serum antibodies exist in all cases of leprosy. The highest levels are attained 
in untreated lepromatous cases (1/ 1024), ,and in tuberculoid cases (1 / 512). 
It decreases during treatment, returning to normal 2 years or more after cli
nical clearing (ljl6, 1/8). 

In clinical relapses, the titre rises rapidly. 
During reactional bouts, the antibodies level fall s abruptly, returning to its 

previous level 3 or 4 weeks after the end of these episodes. 
We believe this technique might help in the difficult differentiation of 

evolutive and reactional bouts. 

l6fl34 
j Serum immunologlobulins and C3 in leprosy 

A. Th eodoridis, A. Varelzidis, ]. Stratigos, N. Parisis, J. Kyriakos, J. Capetanaki$ 
University of Athens, Department of Dermatology, Greece. 

The concentration of immunoglobulins IgG, IgA, IgM and IgD and the 
component C3 of complement in the serum of 58 patients with various types 
of leprosy, were estimated by means of immunoelectrophoresis and immuno
diffusion on agar plates. The results were compared with those from 50 health} 
controls of similar age, racial and geographic derivation. 

16/135 
I Study of the immunological-stimulating action of levamisole in leprosy 

]. E. Cardama, ]. C. Galli, L. M. Balina, H . N. Cabrera, E. L. Fliess 
Buenos Aires, Argentina. 

Levamisole is known to have an immuno-stimulant action in human and 
veterinary medicine, converting tuberculin-negative reactions to positive. It 
increases reaction to various infections and infestations, and produces a specific 
rise in the primary immuno-humoral response to antigens administered. It leads 
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to a significant increase in the pontaneous transformation of lymphocytes, as 
compared to controls. It has a beneficial effect upon the loss of energy produced 
by viral diseases, such as measles. It is capable of raising the number of im
munologicaIly competent cells in the spleen of rats, etc. 

In view of these facts, we decided to study the drug in leprosy, with parti
cular reference to lepromatous leprosy, probably due to an immunological sup
pression which is likely to be hereditary. We selected patients with lepromatous 
lesions, living together and immunologically negative; as controls, we had a 
population apparently normal, not living together and lepromin-negative. Be
fore and after the administration of Levamisole, we carried out the dinitro
chlorobenzene reaction and we cultured lymphocytes st imulated with phyto
haemagglutinin and with lepromin. In addit ion, we cultured lymphocytes with 
the addition of 12564 (pure drug) in order to assess poss ible in vitro activity. 

J Thalidomide in experimental autoimmune diseases of the rat 
M. Goihman-Yahr, M. A . R equena, Ed. Vallecalle-Suegart,]. Convit 
Instituto Nacional de Dermatologia, Caracas, Venezuela. 

16/136 

Experimental aIIergic encephalomyel itis (EAE), experimental alIergic neuri
ti s (EAN), adjuvant disease (AD]) and non-specific granu lomata were induced 
in \Vistar and Lewis/Mai rats. Experimental animals received thalidomide in
tragastrically. Controls received vehicle alone or no treatment. EAE was evaluated 
by clinical features, survival time and histopathology. EAN\ by the same --para
meters plus in vivo determinations of peripheral nerve velocity of conduction. 
AD] was evaluated by counting inflammatory lesions of joints, ears and eyes, 
and histopathology. Thickness of injected sites and weight variations were of less 
value. 

Wistar rats showed milder AD] than Lewis / Mai rats. Thalidomide had 
sedative effects. Treated Wistar rats had significantly milder AD] than controls. 
On the other hand, thalidomide did not inhibit granuloma formation, and was 
of no value in EAE or EAN. AD] of Lewis/ Mai rats was not significantly 
improved. 

-J Thalidomide in experimental autoimmune diseases of the guinea pig 
M. Goihman-Yahr, M. A. R equena, E . Vallecalle-Suegart, ]. Convit 
I nstituto Nacional de Dermatologia, Caracas, Venezuela. 

16/ 137 

Experimental allergic encephalomyeli tis (EAE), experimental allergic neuri
tis (EAN) and non-specific granulomata were induced in guineapigs. 

Experimental animals received thalidomide intramuscularly or intragastri
cally. Controls received olive oil intramuscularl y, carboxymethylcellulose intra
gastricaIIy or no treatment. EAE was evaluated by clinical features, histopatho
logy and survival time; NAE by the same parameters, plus in vivo determinations 
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of peripheral nerve velocity of conduction. Diameters of induration and histo
pathology were studied in granulomata. 

Thalidomide had little sedative effect, and no significant value in inhibiting 
granuloma formation or in preventing or treating EAE or EAN. 

This work is part of a more extensive study on autoimmune diseases and 
thalidomide. 

J Reactional nephropathies in lepromatous lep.rosy 
\ J. M asanti, J. Bernard, Mendez Jr.. 

Buenos Aires, Argentina. 

16/138 

We studied the renal lesions found in necropsies of patients with leproma
tous leprosy dying during reactional episodes. 

We consider these lesions and suggest the aetiology. 

j Observations on the cellular immune deficiency in leprosy 
R. S. Guinto 
Leonard Wood Memorial, Cebu Skin Clinic, Philippines. 

16/139 

Two separate immune systems are now known to be involved in resistance 
to infection: (a) humoral immunity, dependent on serum antibodies (immuno
globulins) and (b) cellular immunity( dependent on the effector activities of 
cells (lymphocytes and macrophages). Resistance to leprosy has furthermore been 
shown to depend specifically on the cellular immune response. In effect, cellular 
immunity is impaired in lepromatous leprosy, while humoral immunity is nor
mal and even hyperreactive. It is also accepted that (a) delayed or tuberculin
type sensitivity reactions and (b) tuberculoid granuloma formation are both 
manifestations of competent cellular immunity and therefore of some relative 
resistance. 

Several tables are presented which review the findings of past Cebu studies 
in the above context. These indicate the following: (a) the cellular immune 
deficiency in lepromatous leprosy is specific with respect to M. leprae in part, 
but is also non-specific (generalized) to an appreciable extent; and (b) without 
excluding a possible primary or genetically determined element, much of the 
impairment of cellular immunity in lepromatous leprosy is secondary, i.e., 
resulting from the disease itself. The findings are discussed. 

J 16/140 
An attempt at transfer of cell mediated immunity in leprosy by transfer 
of lymph node cells 
N. H . Antia, S. R. Khanolkar 
Tata Department of Plastic Surgery, Bombay, India. 

Seven lepromin negative lepromatous leprosy patients were given 120 x 106 

lymph node cells from a lepromin positive donor suffering from tuberculoid 
leprosy. 
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The CMI of the recipients was studied by cutaneous testing with lepromin 
and in vitro blast transformation of their lymphocytes to a non-specific mitogen 
PHA and specific antigen lepromin, both before cell transfer and at 48 hours 
and 21 days following it. This was compared with controls. 

Both lepromatous and tuberculoid patients showed a depression in response 
to PHA as compared with controls. The blast transformation after transfer of 
the lymph node cells from a tuberculoid donor to lepromatous recipient was 
increased with both PHA and lepromin. The increase was greater with lepromin 
and persisted for a longer duration than with PHA. 

The possibility of transfer of CMI in this disease has been demonstrated. 

J Phagocytic activity of neutrophil. in lepromatous leprosy 
A. Baccaredda-Boy, R . Bertamino, E. Nunzi 
Skin Department, University of Genoa, Italy. 

16/ 141 

The phagocytic action of neutrophils against a suspension Qf heat-killed 
Saccharomyces cerevisiae was studied in healthy subjects and in patients with 
lepromatous leprosy. 

The phagocytic index is slightly reduced in the latter group. 

16/142 
\ J Phagocytic study in lepromatous leprosy by experiment with tetrazolium . 

dinitroblue (DNET) 
]. Te1'encio de las Aguas, F. Contreras R.,]. del Hierro 
Sanatorio Fontilles, Alicante, Spain. 

Phagocytic capacity has been studied in a group of 10 patients with lepro
matous leprosy in its 2 phases (cellular embodiment and lysosome enzymatic 
action) by the trial in vitro with DNBT and its reduction to phormazan. 

The results are correlated with the findings from biopsies taken at the same 
time from the cutaneous lesions, and the study by histochemical methods of 
lysosomic enzymatic potential. 

It is clear that in lepromatous leprosy there is a failure of the second phase 
of phagocytosis, which can be shown by incapacity to lyse M. leprae present in 
histiocytes. 

The present study discusses the possibility of a systemic failure of the intact 
cells to phagocytose the bacilli and perhaps of cells that contain the bacilli. 
We consider whether the failure is attributable to the chemical composition of 
the bacillus (which would be a failure of the action of oxidizing enzymes that 
prepare for the phagocytosing of the lipids structures of the bacillus), or to the 
lysosomes, in which case it would be associated with some genetic predisposition. 
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"v Rheumatoid factors in leprosy patients 
]. del Hierro, J. Terencio de las Aguas, A. M. Alemany 
Sanatorio de Fontilles, Alicante, Spain. 
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16 / 143 

This is a study of the rheumatoid factor in 100 leprosy patients, representing 
different clinical types, by the Waaler-Rose and latex techniques. 

Both trials were positive in more than 50 % of the cases, mainly in lepro
matous patients undergoing reaction. It was alsq a study of the anti-streptolysine 
titre and the C-reactive protein, and the results were in accord with those 
previously reported. 

Consideration is given to the increase of this antibody, contained in the 
gammaglobulin fraction, and its relation to tissue damage in the quiescent and 
reactive phases, and its possible pathological role in the lesions of skin nerves, 
joints and kidney. The mechanism may be hypersensitization or autoimmunity, 
whose effects are added to the specific pathology of leprosy. 

J Delayed hypersensitivity in leprosy. Study by skin testing with 
histopathological correlation . 
F. Contreras R., J. Terencio de las Aguas, J. del Hierro 
Sanatorio de Fontilles, Alicante, Spain. 

16/144 

A clinical study is reported of 20 patients with lepromatous leprosy and 5 
with the tuberculoid type, by skin testing with microsporine and trichophitine 
and Mitsuda antigen, and a histopathological study of the trial sites and cutane
ous lesions. 

The authors try to see objectively, by microscopical evaluation of the skin 
tests, the intensity of these, to correlate the findings with the histological struc
ture of the lesions, and to assess the degree of infiltration of round cells. With 
this methodology, we discuss and evaluate the specificity of the information 
that the skin tests bring to a knowledge of the hypersensitivity to M. leprae, 
even in cases where this hypersensitivity is not shown by the Mitsuda reaction. 

J Cutaneous responses to irritant and microbial antigens in 
a group of lepromatous leprosy patients 

16/145 

C. L. Meneghini, M. Lospalluti, G. Angelini, G. Trimigliozzi, E. Boni/azi 
Dept. of Dermatology, University of Bari, Italy. 

The phenomenon of depressed cutaneous immune reaction of delayed hyper
sensitivity type, experimentally induced by chemicals in LL patients, is well 
known. Delayed responses to common microbial agents are depressed in LL, 
according to our personal observations. A study was undertaken to assess whether 
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the inflammatory mechanism is intact or depressed too, in LL. R esearch on the 
inflammatory cutaneous responses to 2 irritants, benzalkonium chloride 2.5 % 
and potash soap 30 %, in a series of 80 LL patients and controls was carried 
out. In a group of the same patients, cutaneous hypersensitivity reactions to 
microbial antigens were also considered. The inflammatory responses to benzal
konium chloride and potash soap were found depressed in a significant group 
of patients; in many of these, a concomitant negative or mild hypersensitivity 
reaction to microbial antigens was observed. 

16 / 146 
) Serum globulin fractions in a group of lepromatous leprosy patients 

G. Arlgelini) E. Bonifazi) M . Lospalluti) C. L. Meneghini ) M. P. Quero 
University of Bari, Italy. 

The serum globulin (IgA, IgG, IgM and IgD) levels and C3 were deter
mined in a group of LL patients by the simple radioal diffusion technique. In 
clinically active LL, the IgA, IgM and IgD values were slightly raised and the 
IgG was found to be increased. The titres were not significantly different in 
treated and untreated cases. In patients with quiescent LL, the levels of the 
various globulin fractions were normal or sligthly raised. The C3 level was 
below normal in a few cases. 

The importance of serial electrophoretic and immunoglobulin studies 
of the serum of patients with leprosy having complications 

16/ 147 

L. Doglioni) V. Ortali) G. Tarabini-Castellani) G. L. Tarabini-Castellani 
Sanatorio-Villaggio Smom Isola Alessandra, Gelib, Somalia. 

On the basis of previous studies, ~~mcerned with the electrophoresis of serum 
proteins, the authors have thought it useful to carry out serial electrophoresis 
in order to detect in time those patients whose specific treatment should be 
altered or stopped at once. 

For the same reason serum studies of the immunoglobulins should be under
taken, in order to bring out the prognostic value of any abnormalities in diffi
cult cases, and institute in time the appropriate change of therapy. 

We shall discuss serum immunoglobulin values obtained over periods of 
up to 3 years. 

,j An evaluation of the immune state in leprosy 
A. Dasgupta) N. K. Mehra) M. C. Vaidya 
All India Institute of Medical Sciences, New Delhi, India. 

16/ 148 

In an experiment on graft-versus-host reaction, it has been demonstrated 
that normal lymphocytes from the rat undergo blast transformation under the 
impact of mouse antigens. Our observations on the pattern of changes in lym-
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phocytes obtained from patients with infection by M. leprae provide further 
evidence of cell-mediated immune state in the spectrum of leprosy. 

Further corroborative evidence is obtained by the production of a clone of 
cells and the formation of haemolysin to SRBC by its interaction with lym
phocytes from patients with leprosy. The details will be presented and discussed. 

16/149 
Mast cells in leprosy 
Rani Manshani, M. C. Vaidya 
All India Institute of Medical Sciences, New Delhi, India. 

The dynamic function of mast cells in many diseases is now well recognized . 
An increase in number of mast cells in the dermis of leprosy patients has also 
been documented. However, the exact correlation of this phenomenon with 
the immunological course of the disease is not yet understood. The present work 
therefore details the attempt we have made to discover the role of mast cells 
in leprosy. 

Skin biopsies from leprosy patients were obtained and processed for light 
and electron microscopic studies. The morphology of mast cells was correlated 
with the pathology of the skin and the course of the d isease. 

To substantiate these observations, serum obtained from patients with lepro
matous leprosy was inoculated into the footpads of inbred mice of 'A' strain. 
The dermal mast cells of the footpads from these animals were studied, employ
ing microscopic (both light and electron-microscopic) and histochemical tehni
ques. 

The findi ng in the two cases analysed, are presen ted and d iscussed. 

Lymphoblastic transformation in lymphocytes from leprosy patients 
F.-P. Merk len, J. Cl. Potier 
Paris, France. 

16/150 

The study of lymphoblastic transformation in lymphocytes obtained from 
patients wi th leprosy has given variable resul ts, following non-specific PHA 
stimulation as well as a specific stimulation with an antigen derived from murine 
leprosy. These results have been studied in the different types of leprosy. 

Lepromatous leprosy: Attempts at a new approach 
A. C. Pereira 

I nstituto de Leprologia, Rio de Janeiro, Brazil. 

16/ 151 

The author demonstrates the clinical and immunological affinities between 
the auto-immune diseases and the reactional phenomena occurring in the lepro
matous form of leprosy. He suggests that autoimmune mechanisms determine 
the pathogenesis of the reaction. 
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The author's observations are based on clinical and immunological data, 
such as: Waaler-Rose and Latex tests, C Reactive protein, anti strepto lys in 0, 
immunoglobu1in levels, LE cells and a review of collagen diseases and the lepro
matous leprosy reaction. 

Due to the depress ion of the blast transformation of the peripheral blood 
lymphocytes in patients suffering from lepromatous leprosy, which are also 
Mitsuda negative (T lymphocytes), the author believes that these mechanisms 
are produced by soluble antigen/antibody /complement complex. 

16 / 152 
) Immunoglobulins in the different types of Leprosy 

A. Garcia-Perez, ]. Silva, B . Perez, A. Rios, F. Campeto, M. A. Garcia Marcos 
Salamanca, Spain. 

We have studied immunoglobulins IgG, IgA and IgM in a group of 200 
patients with leprosy, treated at Sanatorio Nacional de Trillo (Guadalajara, 
Spain). The method used was that of immunodiffusion (Partigen Hoechst 
Laboratories), and it was quantitative. The results were compared with those 
in 100 controls. 

In certain forms and stages of leprosy, interesting data were obtained, espe
cially in patients with lepromatous leprosy in reaction. 

I 16/ 153 
) Correlation between lymph-node histopathology and immunology in leprosy 

I. Bastazini, O. P. da Silva, R . N. Fleury, M. M. Tolentino, D. V. A. Oprorriolla 
Hospital Aimores, Bauru, Brazil. 

I 

Biopsies of lymph-nodes from lepromatous and tuberculoid patients were 
obtained. The histolopathological findings were correlated with the immunolo
gical changes in the plasma, which were demonstrated by electrophoresis, im
munoeletrophoresis and estimations of blood proteins. 

16/154 
Correlation between hepatic involvement and immunochemical changes 

l in leprosy 
M. M . Tolentino, O. P. da Silva, R. N. Fleury, D. V. A. Opromolla, C. Tonello, 
M. C. Leite-Ribeiro 
Hospital Aimores, Bauru, Brazil. 

20 hepatic biopsies of patients with leprosy, who presented immunochemical 
alterations (IgG, IgA, IgM, anti-thyroglobulin, rheumatoid factor and eletro
phoretic changes) were studied, and these changes were correlated with the 
histopathological findings (inflammatory infiltration and amyloidosis). 
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J The prob!em of indeterminate leprosy 
]. H. S. Pettit . 

18 / 155 

Kuala Lumpur, Malaysia. 

Conversation with leprologists in various countries reveals that the term 
'indeterminate leprosy' has varying definitions in different places. 

Many people seem prepared to use the name for a condition in whych M. 
leprae have not been found and where there is no diagnostic histology. It is 
submitted that these criteria would be unacceptable as a basis of a diagnosis 
in any other field of medicine, and that leprologists should re-assess their appro
ach tp this condition. It is suggested that the diagnosis can only be made retro
spectively when a non-diagnostic lesion has become definitely leprous. 

A warning is made against claims of "cure" being made simply because of 
the disappearance, under specific therapy, of a non-specific hypopigmented 
macule. 

~ Indeterminate leprosy - A five-year study, clinical observations 
T. T. Fajardo 
Leonard Wood Memorial, Philippine Division. 

18 jl5li 

At the Cebu Skin Clinic, a total of 81 patients, diagnosed as having indeter
minate leprosy, were seen during the period 1965-1968. All presented flat, 
faintly hypopigmented macules with minimal surface changes and presenting 
varying degrees of sensory loss. In no instance was there a history of the lesions 
having been previously elevated. All were treated with dapsone as outpatients. 
Annual clinical, bacteriological and histopathological examinations, as well as 
lepromin testing, were done as far as possible. 

Of the 69 patients who had initial biopsies, 3 were histologically early tu
herculoid, I early lepromatous, and 64 were histologically indeterminate. In 
52 the diagnosis of indeterminate leprosy was confirmed by the presence of 
acid-fast bacilli in the nerves and/or infiltrate . . 

This report is an account of the course of the disease among the histologi
cally confirmed indeterminate cases who have completed at least five years of 
observation, in relation to initial clinical findings, lepromin reactivity, bac
teriological status and amount of dapsone received. 

J Field diagnosis of macular leprosy (I and T) by sweat test rl p,onse 
A . H. Klokke, L. M . Hogerzeil 
University Hospital, Groningen, Holland. 

l8jl57 

A number of patients with indeterminate and macular tuberculoid leprosy 
were tested by applying to the skin a solution of o-phthalaldehyde. The easy 

l 

• 
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reading of the test even by paramedical personnell under field circumstances, 
stresses its importance for the early diagnosis of leprosy. 

Besides, the authors point to the importance of the presence or absence of 
prickly heat, as a natural sweat test phenomenon. 

J Peripheral nerve damage in lepromatous leprosy 
M. A. Furness, C. K. Job 
East Arm Leprosy Hospital, Darwin, Australia. 

18/158 

This study of peripheral nerves on 90 patients with lepromatous leprosy 
was undertaken at the Schieffelin Leprosy Research Sanatorium, Karigiri, India, 
and covers a period of five years. The neurological status of the patients was 
assessed at regular intervals, using strength duration curves, manual muscle 
tests and sensory tests. The patients were divided into three groups: 30 were 
having regular anti-leprosy treatment; 30 were irregular with their treatment; 
and 30 experienced several episodes of lepra reaction. The ulnar, median and 
lateral popliteal nerves were studied in each case. The neurological findings in 
each of the three groups are presented and discussed. 

Prevalence of disabilities in children affected with leprosy 
S. Sunder Raa, S. Karat, A. B. A. Karat, V. G. Kaliaperumal 
C.S.I. Hospital, Bangalore, India. . 

18/159 

All leprosy patients under 15 years of age (approximately 1500) residing in 
geographically defined areas of Gudiyatham tal uk in South India, were screened 
for disabilities. Specific criteria and standardized techniques of assessment were 
employed to detect the presence of motor nerve dysfunction and peripheral 
anaesthesia. The extent and pattern of disabilities among these children are 
described and compared with those observed among all adult patients in the 
same area (approximately 4500), in each type of leprosy and by sex. Those 
affected with bacilliferous types of leprosy (lepromatous and borderline) showed 
a higher frequency and different pattern of disabilities when compared with 
patients affected with abacilliferous types (tuberculoid and indeterminate) among 
both children and adults. In each type of leprosy, the extent of disability among 
children was significantly less than that observed among adults. Significantly 
higher disabilities among males as compared with females were noted in adults, 
but not in children. The occurrence of disability is further studied in relation 
to specific epidemiological factors and familial aggregation. The implications 
of these various findings are indicated in terms of lepi'osy control and rehabili
tation programmes, and recommendations made. 
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Inapparent lepromatous leprosy in the scalp 
R. N. Fleury, M. M. Tolentino, D. V. A. Opromolla, C. Tonello 
Hospital Aimores, ' Bauru, Brazil. 

1973 

18/164 

Because of the continuing controversies concerning the affection of the scalp 
in leprosy, 30 newly-admitted patients with lepromatous leprosy, presenting ac
tive skin lesions with positive smears, were studied. 

Clinical examinations were made before and after shaving of the scalp, in 
order to evaluate the type and frequency of specific alopecia. 

Biopsies were obtained from 4 different sites of the scalp, and a correlation 
was made between the clinical and the histopathological findings. 

Histopathological evidence of leprosy was found in all the patients. 
The shaving of the scalp revealed the presence of the lesions (before shaving: 

13 %; after shaving: 83 %). 
One-third of the patients had alopecia, which was considered to be due 

to leprosy. 

, JTaste sensation in leprosy 
]. Sheskin,]. Hermel,]. Even-Tov 
Jerusalem, Israel. 

18/165 

Taste sensation was examined in 59 patients, suffering· from all forms of 
leprosy, and in a control group of 57 subjects. 

The test procedure was the "Greco-Latin square design drop test". The main 
results were: 

Patients with leprosy showed significantly less sensitivity to sweet, salty and 
bitter tastes, as compared with control subjects; no significant difference was 
found in sensitivity to sour taste. An attempt is made to explain the difference. 

There was no significant difference in taste sensitivity between the following 
groups: 

1. Patients with lepromatous leprosy and patients with other forms of the 
disease. 

2. Between smokers and non-smokers. 
3. Between adults of various age groups. 

18/166 
Reduced resistance to M. lepr~e as a result of treatment with steroids 
A. Basset, E. Grosshans, E. Heid, I. Faye,]. Maleville 
Clinique Dematologique, Strasbourg, France. 

Changes in the immunity of 3 patients with leprosy were found after pro
longed steroid therapy. 
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The first two patients had minor tuberculoid leprosy whose nature had 
been overlooked. After 3 months on steroids, the patients developed lepromatous 
leprosy, with a negative Mitsuda lepromin test. After stopping the steroids and 
starting treatment with sulphones, the patients once more showed tuberculoid 
leprosy and a positive Mitsuda reaction. 

The third case was of a patient with reactive lepromatous leprosy, treated 
for 5 years with steroids and a thiourea. Clinically, the patient had Lucio's 
leprosy, with necrotic ulcers of Lucio; the histology confirmed this. When the 
steroids were stopped and replaced by thalidomide and sulphones, the picture 
returned to an ordinary lepromatous leprosy which was improving. 

In patients with an unstable immunological status and not receiving ef
fective specific treatment, steroid therapy may aggravate the leprosy: for example, 
It may transform minor tuberculoid leprosy into borderline leprosy, and lepro
matous leprosy into Lucio's leprosy. The initial state may again be achieved if 
steroids are stopped and effective specific treatment given. 

18/167 
The middle lobe syndrome 
Vicki Kunogoshi 
National Leprosarum of Kryurakusen-en, Gunma Prefecture, Japan. 

The concept of the middle lobe syndrome was introduced into medicine 
by Graham et al. in the year of 1948. The middle syndrome looks like tuber
culosis, but is not. In his opinion, the pathogenesis is characterized by a con
traction of the middle lobe of the lung as a result of long-continued extrinsic 
pressure upon its bronchus by enlarged lymph nodes. In describing the clinical 
symptoms, pathological changes, diagnosis and therapy of this condition, the 
author would like to propose a new definition: the middle lobe syndrome is 
situated in the middle lobe, where tuberculosis is not common. 

Significance of changes in conduction velocity in ulnar and 
median nerves in leprosy 
S. Karat, N. Pichandy 
St. John's Medical College, Bangalore, India. 

18/168 

The conduction velocity of sensory and motor fibres of ulnar and median 
nerves with normal and abnormal function in leprosy was studied. The results 
are compared with the readings obtained from 60 normal subjects. 

43 ulnar nerves with clinically normal function and 38 ulnar nerves with 
clinically abnormal function were studied. 60 clinically normal median nerves 
and 32 clinically abnormal median nerves were studied. 

The conduction velocity readings obtained in these nerves were analysed. 
It was found that normal conduction velocity is compatible with an abnormally 
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functioning nerve, as found in other peripheral neuropathies. However, it was 
also found that abnormal conduction celocities were present in a large number 
of normally functioning nerves. The possible significance of these findings and 
the usefulness of co'nduction velocity studies in leprosy are discussed. 

j Liver function of patients with leprosy undergoing treatment 
V. K. Loginov, Z. A. Sluvko 
Scientific Research Institute on Leprosy, Astrakhan, USSR 

18/169 

The functional and morphological disorders of the liver in patients suffering 
from lepromatous leprosy occur frequently. 

The administrations of modern anti-leprotic treatment together with non
specific preparations (which stimulate the liver function) and a good diet, not 
only cause regression of the clinical manifestations of the disease, but improve 
the function of the liver. 

Acute parenchymatous hepatitis in leprosy patients is frequently associated 
with the irrational use of sulfone drugs; in their differentiation from viral 
hepatitis, the punch biopsy is of decisive help. 

During intensive anti-leprotic treatment the use of non-specific means 
"which protect" the liver, is of great importance. They should be used, even 
when functional disorders of the liver are mild or are not present. In patients 
who receive such combined and strictly individual treatment. the clinical mani
festations of leprosy disappear more rapidly than in those given a simple drug, 
espeially without sufficient "protection" of the liver. 

,J Lesions of the teeth and mouth seen in leprosy patients 
'" 

18/170 

G. Drouet, J. Languillon, G. Grappin 
Faculte de Medecine of Dakar, Senegal. 

This study constitutes an initial exploration of the pathology of dental and 
oral lesions among leprosy patients in Senegal. It concerns 40 patinets with 
lepromatous leprosy under treatment in the M'bour Leprosarium. 

The clinical examination included the following: the teeth, the parodontal 
region (with systematic radioscopy), and the soft parts (buccal mucosa, tongue, 
lips, soft palate, and uvula)_ 

The following observations were recorded: 

1. The teeth of leprosy patients do not appear to be affected in any special 
way. It is possible that abrasions are more common and more serious than 
among normal people. 

2. The paroqontal tissue, on the contrary, is affected earlier by a lytic process. 
Further study is necessary to elucidate its characteristics. 
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3. A certain number of lesions were seen in the soft parts - lepromata of the 
palate and the lingual mucosa; fissures of the lips; ulceration of the uvula; 
cicatricial contraction of the vestibules. 

These observations should be supplemented by other studies before their 
precise meaning can be appraised. 

I 
Nascular involvement in lepromatous leprosy 
B. Silveira-Filho} D. V. A. Opromolla} R. N. Fleury} C. Tonello 
Hospital Aimores, Bauru, Brazil 

18/ 171 

The material for study was obtained from biopsies, and from autopsies of 
patients who had had lepromatous leprosy. 

The clinical, dermatological and vascular aspects were studied. 
For the observation of vascular affections, venographies arteriographies were 

performed. 
A higher incidence of vasculitis was demonstrated to occur in the peripheral 

veins. 

'/ From Virchow to Maller-Christensen: An analysis of 125 years of 
leprosy historiography 
P. A. Kalisch 
University of Southern Mississippi, Mississippi, U.S.A. 

18 / 172 

Public concern with the disease of leprosy and its social implications is 
almost as old as man. Like beauty, however, conceptions exist in the eye of the 
beholder; they reveal more about the nature of the observer, perhaps, than 
about the object observed. Thus, after more than a century and a quarter of 
serious investigation, it is surprising how little we really know about the extra
ordinary history of leprosy. Be that as it may, 125 years of leprosy historio
graphy has produced an extensive bibliography, a variety of interpretations 
about leprosy's past, much argument, and numerous questions yet unanswered. 

Well over a century ago, the eminent German physician and leprologist, 
Rudolf Virchow, strongly encouraged research on the history of leprosy. Among 
professor Virchow's disciples were Gustav Fritsch, Adolph Wachsmuth, Friedrich 
Oldekop, Carl Wolff, and G. N. Munch who afterward made the study of 
leprosy history a part of their lifework. Today, V. M~ller-Christensen, utilizing 
a vastly different methodology, has stimulated a similar intellectual journey 
into the dark mist surrounding the elusive history of medieval leprosy. 

In this paper, I attempt to analyse and evaluate in specific terms, the major 
contributions to leprosy history over the past century and a quarter. As Vir
chow himself, reminded leprologists and historians in an appeal in 1860, "a 
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malady which once pervaded the whole world, which even now attacks thousands 
in every quarter of the globe, and to the ravages of which the most ancient 
historical records bear witness, is certainly worthy of the most zealous study". 
Such a challenge suggests now an assessment of past work, a synthesis of present 
study, and a derivation of poss ible directions for future research in leprosy 
history. 

\\ Leprosy In medieval Europe - epidemiologic misconceptions 
D. L. Weiss 
Universi ty of Kentucky, Lexington, U .S.A. 

18/ 173 

The development of leprosy in Europe during the Middle Ages (900-1500 
A.D.) has been the subject of extensive research because of its impact upon the 
social structure of the times and the evolution of concepts of public health, 
epidemiology of infectious disease and hospitalization. 

It is now becoming possible to make critical evaluations of the real prevalence 
of leprosy relative to the total population at risk. By studies of the bone changes 
in putative cases gathered from excavations of both leprosy institutions and 
those not historically identified with leprosy, some tentative conclusions may 
be drawn: 

1. The prevalence of leprosy in medieval Europe was far lower than the num-
bers so diagnosed; . 

2. The proliferation of social actions in response to the disease were out ot 
proportion to the prevalence, but were probably advantageous in the gene
ral control of infectious diseases; 

3. The concept of a "wild-fire" spread of leprosy in Europe, with its impli
cations regarding the virulence of the infection, must be reconsidered. The 
contribution of other infectious diseases to the apparent epidemic must be 
seriously considered; 

4. Advantages as well as disadvantages accrued to a diagnosis of leprosy, espe
cially in those . areas in which a "leper" was provided with a relatively safe, 
comfortable, though segregated existence. 

Hansen's classification of leprosy 
C. L. Crawford 
London, England. 

18/174 

Hansen's contribution to the understanding of leprosy is not limited to the 
discovery of the leprosy bacillus. 

Together with Looft, he provides the most reliable account of the natural 
history of the disease. They described two groups: one with nodules and in-
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filtration of the skin, accompanied by abundant bacilli. The disease was slowly 
progressive and rarely arrested, but nerve damage was late in appearance and 
slight. In the other, cutaneous patches appeared followed shortly by serious 
nerve damage. The patches then faded or disappeared leaving the patient ir
reversibly crippled. Bacilli were only present initially and in small numbers. 
Arrest occurred early and relapse was uncommon. This group was called maculo
anaesthetic, the anaesthesia referring to the sensory loss in the limb extremities. 
There was a sharp distinction between the two groups. Other groups may need 
to be defined but the two are the most impor.tant in terms of disability and 
reservoir of infection. 

Hansen's classification would provide a basis for the rational management 
of the disease. They way in which the leprosy patient becomes crippled and 
the pathogenesis of nerve damage could be elucidated. Nerve damage due to 
the disease could be distinguished from that caused by thalidomide or dapsone. 

Norwegian (crusted) scabies 
J. H. S. Pettit 
Kuala Lampur, Malaysia. 

18/175 

The Tenth International Congress of Leprosy, being held to celebrate the 
centenary of Hansen's pioneer work, serves as an occassion to commemorate the 
other Norwegian doctors who have published original work in leprosy. 

It is not always remembered nowadays that crusted scabies was first recognised 
by Danielssen and reported by Boeck about 130 years ago and that the original 
cases occured in patients with leprosy. 

A recent case is used as a basis for a brief account of the early descriptions 
of this interesting combination of infectious diseases. 
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J Evolution view on the social aspects of the leprosy problem 
M. da C. Costa Neves} L. Puccinelli 

1973 

20/ 176 

Associacao Paulista 'de Assistencia ao Doente de Lepra, Sao Paulo, Brazil. 

With 28 years experience of work on leprosy, the authors compare some of 
the cases that the Associacao Paulista de Assistencia ao Doente de Lepra had 
in 1947 with those it had in 1972, showing the huge differences registered 
between the problems that sufferers had in the past and those they have now
adays. 

In 1947, serious problems were common, such as separation of married 
couples, and family disintegration. These problems led to other social problems 
such as robbery and prostitution. 

In 1972, the main difficulties are economic, which are perfectly soluble. 
It is important to record an inversion of factors ; once indiscriminate segre

gation was abolished, the leprosy problem did not lead to other social problems, 
as it did in 1947. Now those with leprosy suffer because of other problems, 
generally of an economic nature. 

The authors think that public enlightenment concerning the disease and the 
passing of laws to protect leprosy patients are the main factors making for the 
favourable solution of the social problem of leprosy. Above all measures, stands 
the abolition of compulsory and indiscriminate segregation of leprosy sufferers. 

J Human aspects in the treatment of leprosy 
M. Farine 
Emmaus-Suisse, Berne, Switzerland. 

20/ 177 

The scientific and medical world concentrates all the time on the purely 
medical aspects of leprosy and its tn;atment. On the other hand, the psycholo
gical and social problems of those suffering from leprosy, and the ways and 
means of overcoming those problems, receive relatively little attention. An yet, 
these two aspects are complementary. 

The critical points in the application of these principles concerning the 
human factor are these: the first contacts at the time of diagnosis; then, recep
tion at a treatment centre; and during social reintegration. The relation with 
the medical and paramedical personnel, physiotherapy, occupational therapy and 
vocational training represent various possible forms of practical application. 
Each centre and each project ought to include, at least in an embryonic form, 
an appropriate social service unit, not only conscious of the prejudice and the 
shame that the disease attracts, but also capable of remedying their effects by 
application of educative psychology guided as much internally (personnel ot 
other services) as externally (surroundings of the patients, authorities and 
public). 
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Despite the vastness of the mass campaigns and the inclusion of leprosy 
control in the national health efforts, it is still necessary that more careful stu
dies be carried out and conferences on a national and international level on 
the human aspects of the treatment of leprosy sufferers, be organized. A booklet 
on this subject could be issued and made available to all coming into touch 
with the leprosy patients. 

Voluntary agencies and leprosy 

A. D. Askew 
The Leprosy Mission, London, England. 

20/ 178 

After pointing out the part played by voluntary groups in establishing con
cern and help for leprosy sufferers, the author discusses some of the strengths 
and weaknesses of the work of voluntary societies. 

Voluntary, i.e. non-governmental, agencies usually possess a speed and flexi
bility in decision-making and operation which enables them to respond rapidly 
to local needs. They are often freer to evolve and test different approaches to 
problems of leprosy and, unlike governmental bodies, have more freedom to 
define and limit their area of activity to a point .where effectiveness can be 
assessed. 

An important role for voluntary agencies is to continue to act as a voice to 
arouse the conscience of the world to underprivilege and need. They can stress 
the value of the human personality of the individual patient within the pattern 
of large-scale public health activities, and help maintain the right of the leprosy 
sufferer to adequate and equal treatment within developing integrated health 
services. A "control" scheme will not succeed unless the confidence of the pa
tient is strengthened by attending to his fears and anxieties as well as the 
physical signs of disease. 

Voluntary agencies in Europe alone raise and distribute approximately £21/2 
million sterling per annum for leprosy work, and are able to gain support from 
sources not available to governments. 

Dangers to be guarded against are the submerging of voluntary effort in 
wide, and possibly ineffective, national campaigns, although all voluntary acti
vities must fit into national planning; the danger that fund-raising on an emo
tional level may encourage the perpetuation amongst donors of unjustified 
attitudes of paternalism and patronage; and that the field policy of the voluntary 
agency may be controlled or influenced by donor opinion in unacceptable ways. 

It is sometimes suggested that the continuation of voluntary agencies con
centrating on leprosy alone may perpetuate the 'isolation' of leprosy; that this 
is unjustified is seen in the fact that voluntary agencies were begun in response 
to this isolation and their workers are doing their utmost to fight the stigma 
and isolation, and to bring leprosy treatment into the mainstream of general 
medical services. 
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\ / Beliefs and classification of leprosy in popular Somali medicine, 
Their importance in planning control! measures 
G. L. Tarabini-Castellani, G. Tarabini·Castellani 
Sanatorio-Villaggio Smom Isola Alessandra, Gelib, Somalia. 

1973 

20/179 

There are interesting beliefs in Somalia regarding leprosy: they were intro
duced a long time ago by persons coming from Tang~nyika (now Tanzania). 

The various clinical forms recognised in the Somali classification are in 
some ways comparable with the classical forms of indeterminate, tuberculoid. 
and lepromatous leprosy, and they share some common features. The form 
equivalent to the indeterminate variety may recover spontaneously, but this 
is less 'true of the other forms. 

Spread is thought to be direct or indirect (by means of insects), by the 
alimentary tract or as a result of divine retribution. There is a distinct clinical 
form for each cause. 

Of all the forms of leprosy, only that equivalent to the tuberculoid type can 
be transmitted hereditarily; for some forms of leprosy there is a predisposition 
of the family group when faced with the determining cause, but such predis
position does not exist for other forms. 

J Using society in anti-leprosy out-patient clinic program 
M. I . Ely 
Taiwan. 

20/ 180 

Following a superficial survey, in February 1955, of general community at
titudes, steps were taken to establish an anti-leprosy out-patient clinic in the 
Pescadores archipelago. The focal unit was located within the complex of the 
general State-County Hospital. The avai lability of staff and facilities permits 
extented care for leprosy patients, who are examined and receive treatment 
at the clinic. In 1959, the National Public Health county centre was transferred 
into the same plant. As citizens, patients benefit from island-wide disease
prevention measures (vaccination BCG, polio, smallpox). They can also receive 
defined assistance from locally established health-insurance and social-welfare 
programs. 

Home-visitation has been of prime emphasis, allowing staff to become ac
quainted with patient and environmental factors that influence his opinions, 
activities, fears. His economic condition, vocation, religious pattern, level of 
literacy and education, status in the community all contribute to the total pic
ture of each patient, as do other facets of health. 

Effectiveness of progress is relative to modernization of living conditions; 
though bound-minds of society continue to challenge. 

Accompanying graphs and charts show wide range of ages, vocations, causes 
of death; and indicate the trend of annual admissions of previously untreated 
cases and general rise of age strata. 
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J An epidemiometric model of leprosy 
M. F. Lechat, J. Y. Misson, C. M. '/Vellut, C. B. Misson 
Ecole de Sante Publ'ique, Bruxelles, Belgium. 

1973 

3/181 

Present leprosy control measures are based on early detection and mass· 
scale treatment of the human reservoir. After more than 20 years of activities, 
current strategy needs be evaluated. Indices of effectiveness include assessing 
the reduction both in prevalence and incidence of the disease. Methods for pre· 
dicting the trends of these rates should be designed. 

An epidemiometric (deterministic) model of leprosy has been built. Expected 
values derived from this model were fitted to epidemiological data collected 
from the Polambakkam area control scheme in South India. Prediction values 
for prevalence and incidence, over the next forty years (1972-2012), for both 
lepromatous and tuberculoid leprosy, were computed. Simulation was carried 
on by changing various control parameters, such as increasing detection rate, 
reducing number of treatment absentees, or discovering a new rapidly acting 
drug. 

Possible use of this model for cost-effectiveness analysis, and generalisation 
to other populations in different epidemiological conditions, are discussed. 

Mathematical model building in leprosy. Structure, detemination of 
parameters and epidemiological pay-off. 
/. Y. Misson, C. B. Misson, M. F. Lechat 
Ecole de Sante Publique, Bruxelles, Belgi_um. 

3/]82 

An epidemiometric model of leprosy has been developed, with the object 
of providing a tool for evaluating both current and hypothetical leprosy control 
strategies. 

The structure of the model consists of a set of states, corresponding to an 
epidemiological classification of the members of a population, and of transitions 
between these states. 

The model is composed of a set of time dependent equations which express 
these transitions. 

Estimates of the numerical values of the parameters present in these equations 
have been obtained by subjecting to statistical analysis a set of epidemiological 
data collected from the Polambakkam control scheme in South India. 

The main parameters for which estimates have been obtained, are infection 
rates, probabilities of duration of stay in a given state, and probabilities of 
transition from one state to another state. Of particular epidemiological interest 
are the estimates of the parameters expressing the variations of the power of 
infection as related to the form of the disease, i.e., the lepromatous or the 
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tuberculoid types and to the treatment status of the contagious individuals. 
Of equal interest are the distributions of latency times, for which estimates 
have been obtained for both main types of the disease. 

Comparison with similar results obtained in previous studies, and conse
quenses of these results for the orientation of leprosy control strategies, are 
discussed. 

Genetic markers in leprosy patients 
]. del Hierro, J. Terencio de las Aguas, A. M. Alemany 
Sanatorio Fontilles, Alicante, Spain. 

3/183 

Since inborn characteristics determine the serotype, (Gc I-I, Gc 1-2, Gc 2-2), 
this genetic marker is investigated in 100 patients with lepromatous leprosy 
by immunoelectrophoresis. 

The results are related to the investigation of other genetic markers, such 
as haptoglobin, transferrin, G6PD, and blood groups. 

The phenotype of these patients was studied; also hair colour and structure, 
iris colour and dermatography of finger tips, relating the frequency of these 
characters with Gc. 

The results are compared with genetic markers and the Mediterranean distri
bution of phenotype population. 

''''e investigated the incidence of leprosy in sons of patients who have been 
.ospitalized in "Sanatorio de Fontilles". The results indicate the possible pre
' isposition, or a genetic susceptibility to M. leprae. 

3f! 84 

Recent studies on the epidemiology of the non-lepromatous forms of leprosy 
]. N. R odriguez 
Cebu Skin Clinic, Philippines. 

It is often stated that some cases of leprosy heal spontaneously but dat~ a!) 
to the frequency and other circumstances regarding its occurrence is scanty. 
Such information is obviously important in undertaking drug evaluation studies 
particularly in the non-lepromatous forms of the disease among which self-cure 
is known to occur frequently. 

In connection with a continuing intensive field epidemiological survey of 
leprosy in the Province of Cebu, Republic of the Philippines, conducted con
jointly by the Leonard Wood Memorial and the Philippine Government over 
a period of 33 years, a clinical study is being undertaken which consists of a 
follow-up of the natural course of the non-lepromatous forms of the disease 
over a period of a third of a century. 

A summary of the results of the clinical phase of this epidemiological study, 
including data on the occurrence and frequency of spontaneous cure in the 
different types of leprosy, will be presented. 
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J Evolution of tuberculoid leprosy in a community 
S. K. N oordeen 
Central Leprosy Teaching and Research Institute, Chingleput, India. 

1973 

3/185 

The paper is based on a longitudinal study of a geographically limited rural 
community in which leprosy is highly endemic. The whole population of about 
8000 was intensively followed for over 6 years. This included examination of 
nearly everybody at least once a year. The incidence of tuberculoid leprosy 
showing minimal lesions was found to be very high throughout the period, with 
variations from year to year. Intensive follow-up of newly detected cases revealed 
that ~egression of early tuberculoid leprosy was very common. A significant 
finding in the study was the absence of any relation between regression of lesions 
and treatment. Such spontaneous regression of tuberculoid leprosy was observed 

, not only among children but also among adults. In a small proportion of pa
tients who showed regression, the disease relapsed subsequently. The relation 
between the incidence of tuberculoid leprosy and the rate of regression showed 
certain interesting features. The occurrence of this type in relation to the oc
currence of other types of leprosy is discussed. The epidemiological significance 
of the findings with regard to leprosy ontrol is reviewed. 

J Immune response to M. leprae in healthy contacts of leprosy patients 
M. Myrvang, K. Negassi, M. L¢fgren 
Armauer Hansen Research Institute, Addis Ababa, Ethiopia. 

3/186 

The method of lymphocyte transformation appears to be sufficiently specific 
to M. leprae to be utilized in the study of sub·clinical infection in leprosy. 

The results obtained in the following 3 groups of contacts wi! be reported: 

a) Medical attendants grouped according to time worked with leprosy and the 
nature of the work. 

b) Household contacts of patients with lepromatous leprosy. 

c) Househqld contacts of patients with tuberculoid leprosy. 

j Lepromin sensitivity and leprosy in Uganda 
M. M. Stone, C. Howland, the late J. A. Kinnear Brown 
Medical Research Council, London, England. 

3/187 

Lepromin tests (Heaf multi-puncture with 1: 100 depot lepromin) were 
made in twenty areas during the initial stages of the trial of BCG against leprosy 
in Uganda. The Mitsuda-type reactions were read at three weeks. 
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Consequently, both tuberculin and lepromin reactions were recorded in 
2,369 healthy children and also in 181 children with leprosy lesions (including 
6 with lepromatous leprosy) tested during the same period. A comparison be· 
tween these two groups showed that, allowing for differences in age distribution, 
the children with leprosy lesions had (a) more lepromin positivity and (b) less 
tuberculin positivity than the healthy children. 

In the group of healthy children, 107 showed strong positive tuberculin 
reactions (Heaf Grade III or IV) and were not vaccinated; the others by alter
nation received BGG (1,127 children) or remai~ed unvaccinated (1,135 children). 
During the subsequent follow-up of these healthy children, the incidence of 
leprosy was slightly, but not significantly, lower in those initially lepromin po
sitive than in those initially lepromin negative; and so was the protection con
ferred by BGG. 

These findings suggest that lepromin sensitivity is enhanced when leprosy 
lesions devolp, and that lepromin positivity may indicate a lesser degree of 
protection against subsequent leprosy infection than tuberculin positivity. 

I Child leprosy 

M. el Zawahry 
Faculty of Medicine, Cairo University 

3/188 

Leprosy is known to affect certain families, and to extend to more than 
one member of such families. In some of the Middle East countries, and in 
particular in Egypt, child leprosy has been seen. Leprosy has been diagnosed 
in children even of one year of age. The desease is more common among older 
children up to the age of 12 years. 

These young children were noted to have a high proportion of the lepro
matous type of leprosy. 

Usually, the taking of a history in such chidren leads to a source of infection 
in their family, most commonly one of the parents-usually the mother. A 
father, a brother or other members of the family may be the source. 

When such children are discovered with early disease, they respond well 
to treatment, but when the disease is more advanced, they may not respond 
favouraby. Many of these children grow to adulthood while still harbouring 
leprosy; in them, lepra reactions, often with acute exacerbations, are not rare. 

The possible explanation for the existence of child leprosy is the close 
contact with one parent who has the disease. The infection was commoner 
among the poorer classes living in the country. ' 

The existence of child leprosy indicates, first, that leprosy is endemic, 
or at least is becoming endemic in that part of the world, and, secondly that 
the source of infection is often to be found within the family. 
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J Follow-up study of child contacts in leprosy 
Sukumar Ghosh 
School of Tropical Medicine, Calcutta, India 

1973 

3/189 

To throw light on the evolution of leprosy, 535 child contacts under the 
age of 15 were followed clinically, bacteriologically, immunologically and 
histopathologically. These included 249 contacts of patients with lepromatous 
leprosy, 240 contacts of patients with non-lepromatous leprosy, and 46 contacts 
of healthy persons. Of these, only 200 could be followed for a period of five 
years. 

On the first examination, the contacts of the first group revealed histological 
changes in the dermis, including changes in the dermal nerves, together with 
acid-fast bacilli in 34 cases (24 with skin lesions, and 10 with no visible skin 
lesion): it would not have been possible to diagnose these patients by routine 
clinical methods. Contacts in the second group showed similar histologic 
findings in two subjects who had no skin lesions. Contacts of healthy persons 
revealed no abnormal findings. 

Follow-up observations after repeated examinations of the 200 contacts 
showed that 13 eventually developed clinically diagnosable leprosy, and II 
other contacts (7 with skin lesions and 4 with no visible skin lesions) had the 
above histological changes in the skin with no clinical manifestations of 
leprosy. 

The importance of histological examination of contacts will be discussed. 

J The epidemiology of leprosy at Karimui 
G. C. Scott 

3/190 

The Karimui Leprosy Research Group and University of Sydney, Australia 

This paper provides a summary of the dynamic behaviour of the disease 
as observed over a period of 10 years in a population in which leprosy is 
endemic in the Territory of Papua-New Guinea. The total population has 
been surveyed on 9 occasions between 1962 and 1972, and an analytical approach 
will be adopted to the epidemiological features as observed in the 288 cases 
initially d iagnosed in 1962 and the 235 cases detected since then in a popu
ation which has increased from 5000 in 1962 to almost 6000 during the decade. 
Since treatment with acedapsone (DADDS) began in 1967, it is possible that 
there has been a decline in incidence, but the results of the 1972 survey are 
required before this decline can be considered significant, and the extent to 
which such decline may be attributable to BCG vaccination or to reduction in 
sources of infection following therapy. 

During the decade this study has been in progress, the demographic features 
of the population (internal migration, marriage, births and deaths, household/ 
clan/village groups) have been recorded in detail, and this material forms the 
basis of investigations into sources of infection for the "new" cases. A preli-
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minary study has begun on the construction of a simplified mathematical 
model of the epidemiological situation at Karimui, since alle the epidemiologic 
indices listed by Lechat are obtainable from the Karimui data. 

Relapse in patients with lepromatous leprosy treated by sui phones 
I. D. Hirschy, J. C. Hathaway, A. P. Sackett 
Hale Mohalu Hospital, Pearl City, Hawaii 

3/191 

A relapse rate of 27 % has occurred in Hawaii among patients with lepro
matous leprosy diagnosed during the 15-year period, 1946-1960, whose leprosy 
had become inactive under sulphone treatment. 

We try to discover the most likely causes of relapse and hov relapse might 
be presented. 

3/192 

Epidemiology of leprosy in Norway: The control of a public health problem 
L. M . Irgens 
University of Bergen, Norway 

In the last century leprosy was a major health problem in Norway. The 
disease was particularly prevalent in the western and northern parts of the 
country. In some areas prevalence rates rose to 30 per 1000, and annual in
cidence rates to 3 per 1000. The prevalence of the disease declined rapidly 
in the last part of the 19th century, leaving a total of 4 patients today. 

Among the practical measures taken to control the disease, the establishment 
of The Nationa Leprosy Registry was perhaps the most important. This central 
patient registry was founded in 1856 and holds information on every leprosy 
patient registered from that year and until today, a total of 8231 over a period 
of 116 years. 

T he detailed material of The National Leprosy R egistry, and information 
from population censuses conducted almost every tenth year in the period 
concerned, form the basis of a longitudinal study of the disease. The present 
paper focuses in particular on differences in the rate of decline of the d isease 
from one area to another, such differences being viewed in relation to social 
and environmental factors. 

3/193 

Epidemiology of leprosy in Norway: Changes in age distribution of new 
cases during a period of decreasing incidence 
T. Bjerkedal, L. M. lrgens 
University of Bergen, Norway 

T he material of The National Leprosy Registry of Norway, consisting 
of detailed information on cases of leprosy over more than 100 years, has 
been utilized in a study of the age at which clinical manifestations of the 
disease were first recognized. 
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For a proper comparison of the age distribution of new cases during the 
period covered, adjustments have been made for differences in the age com
position of the general population. 

The study showed that the mean age of new cases increased markedly as 
the incidence declined, revealing that the relation known to exist in pulmonary 
tuberculosis also obtained in the case of leprosy. The extent to which the 
relation between the age distribution of new cases and incidence is a general 
characteristic of leprosy, mean age may be used as an epidemiological index. 
This index may be especially useful in areas where reliable incidence rates 
are difficult to obtain. An increase in the mean age at which clinical mani
festations of leprosy are first recognized would suggest that the incidence of 
the disease is declining, and thus that measures taken to control the disease are 
proviRg effective. 

\ Leprosy surveillance in United States 1949-1970 

R. A. Feldman 
Centre for Disease Control, Atlanta, U.S.A. 

3/194 

Leprosy is not a rare disease in the United States: 2053 new cases of leprosy 
were reported in the United States, including Puerto Rico, in the 21 years 
from 1949 to 1970; 89 % of them (1,812) came from California, Florida, Hawaii, 
Louisiana, New York City, Texas, and Puerto Rico. The .majority of these 
patients were born in the Philippines, Mexico, Samoa, or the Caribbean, while 
slightly fewer than half were born in the United States or Puerto Rico. In 
the analysis of data from Hawaii in the period 1866-1927, the decreasing 
incidence of leprosy was more closely associated with the decreasing numbers 
of persons of Hawaiian birth of Hawaiian parents, rather than efforts at 
control by isolation of patients. Using the occurrence of leprosy in veterans 
of the Second World War as a basis, the period from exposure to infection and 
the onset of tuberculoid leprosy was 2.9 years, and of lepromatous leprosy, 
9.3 years. 

J 100 years of leprosy in Louisiana: An epidemiologic analysis 

R. A. Feldman, M. Sturdivant 
Centre for Disease Control, Atlanta, U.S.A. 

3/ 195 

Data concerning patients with leprosy with onset in Louisiana from 1855 
to 1970 were used to study the geographic and temporal distribution of cases 
of leprosy in blacks and whites in Louisiana, an endemic area for leprosy in 
the United States. Cohort analysis for blacks and whites shows a continually 
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earlier peak of age of onset in persons born from 1840 to 1920, while the highest 
attack rates for all decades of report were in persons over 50 years of age. 

The rates for blacks were significantly lower than those for whites for all 
decades, with no indication that leprosy was introduced into Louisiana in asso
ciation with the slave trade. The highest attack rates for blacks and whites 
were in "French Louisiana", in confirmation of the historic observation that 
French-speaking immigrants from Canada had a history of indigenous leprosy, 
and settled in "French Louisiana". 

The progressive disappearance of leprosy . from the State of Louisiana in 
recent years is probably related both to the use of effective chemotherapy and 
to social changes which have reduced the frequency of transmission. 

Epidemiology and control of leprosy in the USSR 

v. F. Shubin 
Sientific Research Institute on Leprosy, Astrakhan, USSR 

3/196 

Congenital and partly acquired resistance to leprosy in the population is 
an important factor, characterizing the epidemiological course of the disease. 
Even under maximum risk conditions, clinically expressed morbidity was not 
higher than 35 %. 

The occurrence of multifarious clinical manifestations of the disease-from 
grave malignant forms, which result in the death of the patient. to the mild 
abortive forms. which heal spontaneously-indicates that there is a wide range 
of resistance to leprosy. 

There is no ' reason to suppose a special susceptibility of males (as compared 
with females), children (as compared with adults). immigrants (as compared 
with the indigenous population). Primary morbidity of these groups can be 
explained by some special features of life, or the manner of life, the customs 
of the population of one or other telTitory. which determine the timing and 
duration of the infective contact. 

Leprosy control must be comprehensive, and aimed at a) the source of 
infection (by hospitalization and treatment): b) preventing the dissemination 
of the causal agent (control over the family members of the patient and the 
population in the leprosy focus. improving living conditions, raising the cul
tural level, health education); and c) raising the level of resistance to leprosy 
among the population (vaccination and preventive treatment). For the orien
tation of successful control of leprosy, the factor of great importance is the 
integration of the leprosy control programme into the dermato-venereological 
and general medical network. 

In contemporary conditions, the main factor that helps in reducing the 
level of leprosy incidence among the population. is the treatment of the patients 
so that the reservoir of active infections is reduced progressively. 
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Epidemiology and anti-leprosy campaign in Cape Verde 
(Oversea Portuguese Territory) 

A. Salazar Leite} F. da Cruz Sabral 
Institute of Hygiene and Tropical Medicine, Lisbon, Portugal 

1973 

3/ 197 

The endemic nature of leprosy in Cape Verde goes back to the peopling of 
the islands 500 years ago by Portuguese from Europe and Africa. The preva
lence of leprosy was thus the same as in other tropical regions. 

The anti-leprosy campaign, conducted for some years under the auspices of 
the Lisbon Institute of Hygiene and Tropical Medicine, has led to a progressive 
reduqion of the prevalence which is now under 1.5 %. 

At the present time, the campaign is carried out essentially by mobile 
teams (out-patient treatment) and complemented by a small leprosy hospital 
(admission to which is volontary), and by social workers. 

It is thought that almost all patients and their contacts are under treatment 
and medical supervision. 

A recent inspection carried out by the Departement of Dermatology of the 
Institute of Hygiene and Tropical Medicine of Lisbon showed that the preva
lence of leprosy in Cape Verde was 0.7 per lOOO and that soon 90 % of the 
patients will be under treatment for periods internationally agreed to be 
adequate. 

We discuss the possibi lity of eradicating leprosy in Cape Verde, or at least 
of reducing the prevalence to rates obtaining in most Eu.ropean countries, 
which are much below those in African countries. 

Epidemiology of leprosy in Yemen 

A. U. Lavrik} M . A . Miftah 
Health Center, Yemen, Yemen Arab Republic. 

3/ 198 

Leprosy has been known in the Yemen for centuries, but up to the present 
no data exist concerning either the time of its appearance or the degree of 
its prevalence. It is possible that leprosy was brought to the Yemen from 
Ethiopia about 3000 years ago. 

There are reports about the prevalence of leprosy in Yemen, but only the 
WHO documents give the number of cases-about 75. At the hospitals of 
Sana'a, Taiz and Hodeida (1967-71) examination of more than 30.000 villagers, 
students and factory workers, 824 cases of leprosy were discovered. The esti
mated number would be about 10.000. 

This disease affects males predominantly; most cases are over 30; 55-60 % 
of the patients are thought to be within categories 4-5 of severity. 

Cases of leprosy have been registered in 93 towns and villages of Yemen, 
particuarly among the inhabitants of Tihama, uplands and mountain pro-
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vinces of Hodeida, Beit Al-Fakih, Mansouria, Mourave, Zabid, Abs, Sordut, 
Muhaba, Mahwik, Zouhra, Reina, Hodgouria etc. 

Among school-boys in the provinces of Hodeida, Ibb and Taiz, the leprosy 
prevalence is 1.4-2/ 1000, among factory workers in Tihama 3-3.5/1000, and 
among the rural population up to 5/1000. 

A high proportion of lepromatous leprosy especially in children and young 
men, a high prevalence rate, and a considerable disability rate all lead us to 
conclude that the problem of leprosy in the Yemen is urgent and important. 

The endemicity of leprosy in Cordoba Province (R. Argentine) 

C. A. Consigli) E. Chappuis) C. A. Vasquez 

3/199 

Departmento de Lepra - Ministerio de Salud Publica, Cordoba, Argentina 

Cordoba Province is situated in the central region of the country, and has 
an area of 168.808 sq.Kms. The present population is 2.060.065. 

The earliest account about leprosy dates to the time of colonial rule (end 
of the XVI century), but it was only in 1897 that the first scientific publications 
on this subject appeared. 

At the National Leprosy Conference, 1906, the first official figures were 
given of prevalence rates, which were later completed after the promulgation 
of the National Law of Leprosy in 1928. 

Since 1939, one of the authors has been associated with the prophylaxis 
programme, and we have been able to follow closely the evolution of the 
leprosy endemic in a complete study. 

The card-index contains 2691 clinical histories of patients, 1364 of whom 
are still living, with a prevalence rate of 0.66 %. 

Consideration is paid to the geographical distribution of the endemic, the 
change in the annual incidence, the proportions of the different clinical forms, 
the means employed in the prophylaxis campaign and criticism of their effec
tiveness. 

3/200 

An epidemiological study of leprosy in Greece between the years 1962-1971 

N. Parisis) K. Kouzoutzakoglou) N. Gianopoulos) J. Stratigos) A. Varelzidis) 
]. Capetanakis 
Department of Dermatology, University of Athens, Greece. 

Statistics on leprosy in any country can be at best only an estimate of the 
true prevalence of the disease. 

In the view of this, an attempt has been made to provide baseline figures 
on leprosy in Greece calculated .on the routine registrations at the control 
government leprosarium in Athens, Greece, for the decade 1962-1971. 
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In this study data are provided regarding age of onset, occupation, place 
of birth or domicile, clinical classification, concomitant diseases and occurrence 
of the disease in other members of the family. Furthermore, laboratory findings, 
duration of hospitalization and therapeutic schemes used are discussed. 

Transmission of leprosy within households 

P. S. S. Sunder Rao) A . B. A. Karat ) S. Karat 
C. S. I. Hospital, Bangalore - 51, India 

3/201 

Though leprosy may be acquired through extra-familial contacts, household 
transmission is probably of greater importance. A major activity in leprosy 
control programme therefore consists of close supervision of families of leprosy 
patients. Secondary attack rates within a family and their relation to specific 
characteristics of the index case need further documentation. During 1962 to 
]970, nearly 25.000 contacts of 5.256 leprosy patients were closely followed 
up at Gudiyatham taluk in North Arcot District, South India. Trained para
medical workers visited the families of patients periodically and made a 
thorough examination of all household contacts. Suspects were referred to 
peripheral clinics and/or seen at home by qualified physicians. Among the 
household contacts, 700 new cases were discovered (2.9 %) during this period 
and 492 suspects (2.0 %). In 4189 families there was no secondary case. In 812 
families one secondary case, and in 254 families more than one secondary 
case were seen. The discovery rates among the contacts classified by age, sex 
and period of follow-up were calculated and studied in relation to the type · of 
leprosy, date of registration at leprosy clinic, and age and sex of the index 
case. The findings are presented and discussed. 

j Role of genetics in leprosy 

S. K. Ghei) M. C. Vaidya 
All India Institute of Medical Sciences, New Delhi, India 

3/202 

From field studies conducted in areas where leprosy is endemic, it is apparent 
that heredity may play an important role in the aetio-pathogenesis of the 
disease. Available data on the genetic factors in leprosy are still conflicting and 
inconclusive. Investigation of blood groups ABO, MN and Rh, salivary secretion, 
incidence of colour blindness and taste deficiency for phenylthiocarbamide, 
were undertaken in patients suffering from lepromatous leprosy and in suitable 
"control" subjects. In a few patients in addition to the above-mentioned tests, 
chromosomal studies were also conducted. The results will be presented, and 
their significance discussed. 
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Research on association between genetic factors and leprosy in Africa 

J. Languillon, ]. Linhard 
Institut de Leprologie, Dakar, Senegal 

In the search for an association between genetic factors and leprosy, the 
authors present a study concerning 480 leprosy patients (235 lepromatous, and 
245 tuberculoid) compared with 238 healthy subjects; they note a high incidence 
of blood-group A group in the lepromatous foim, and an increase of Band AB 
groups in tuberculoid form. 

There is no relation between form of leprosy and Rh factor, or between 
abnormal hemoglobins and leprosy. 

Leprosy has no relation with G6PD deficiency. which is a congenital defect. 
When both affections occur in a patient, enzymatic deficiency has no effect 
upon the severity of leprosy or the effect of treatment. 

The authors report their findings regarding Australia antigen in 117 
patients with lepromatous leprosy, 77 with the tuberculoid form, and in 42 
healthy persons. 

The results are identical with those of Blumberg, and show a frequency of 
Australia antigen significantly higher in patients with lepromatous leprosy, 
than in those with tuberculoid leprosy, and in healthy persons. 
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The iris in leprosy 
H. E. Hobbs 
London, England 

International lournal of Leprosy 1973 

5/204 

Pathological changes in the iris due to leprotic infection have been re
cognized from the earliest times, as the classical description by Bull and Hansen 
in 1873 demonstrates. There is not much doubt that they regarded their ob
servations as important in relation to the blindness that affects so many patients 
afflicted with the disease; but it was not until the invention of the slitlamp 
microscope in the twentieth century that the stages of ocular change that lead 
to blindness could be identified with certainty. Now the predominant role 
of iritis in the production of blindness is generally recognized, as is the need for 
its early diagnosis and treatment in prevention of this severe disability. 

Signs of iris damage which are visible to the naked eye are few, although 
important. Nevertheless, it is by slit-lamp microscopy that the condition is 
usually detectable at a stage when simple treatment can prevent the compli
cations that lead to blindness. 

Experimental evidence of the role that immunological processes play in the 
genesis of iritis in leprosy may well lead to an elucidation of the pathogenesis 
of iritis in other conditions. 

/ Ocular Leprosy: An -increasing problem 
D. P. Choyce 
Hospital for Tropical Diseases, London, England 

5/205 

The principal ocular complications of leprosy are identified as irido-cyclitis, 
mainly confined to the lepromatous end of the immunological spectrum, and 
exposure and neuro-paralytic keratitis, occurring in tuberculoid and lepro
matous leprosy. 

The very serious threat to vision posed by the chronic insidious irido
cyclitis (which often arises in so-called "quiescent" cases) is discussed. The 
number of such cases at risk throughout the world ould be at least 500.000. 
Methods of combatting this menace are discussed, including: 

a) better instruction of leprologists, and possibly training of paramedical 
personnel in the detection and management of chronic iridocyclitis and exposure 
keratitis; 

b) alteration of the immunological status of susceptible populations, especi
ally children, from potential lepromatous to possible tuberculoid type, perhaps 
by the use of BeG vaccine, which would reduce the incidence of the irido
cyclitis should leprosy be incubating; 
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c) the creation of a "flying squad" of opthalmologists with experience in 
this field, who would be available for the main leprosy centres at regular 
intervals. 

) Surgical procedures for lagophthalmos other than temporalis transfer 
W. J. Holmes 
Honolulu, Hawaii 

5/206 

Paralytic lagophtalmos with ectropion is a common disfiguring and serious 
accompaniment of tuberculoid leprosy. Incomplete closure of the eyelids pre
disposes the eye to corneal ulceration, scar formation, perforation, descemetocele, 
hypopion and endophtalmitis. The treatment is surgical. 

On the basis of twenty-five years' experience, the author finds that resection 
of a full thickness triangular section of the lower lid to be the procedure of 
choice. In severe forms of ectropion, this operation may have to be supple
mented with lateral and medial canthoplasty. 

5/207 
Sensory substitution and its possible application for patients with leprosy 
P. Fasal 
Public Health Service Hospital, California, U.S.A. 

Drs Paul Bach-y-Rita and Carter C. Collins, of the Smith-Kettlewell Insti
tute of Visual Sciences, have developed for the blind a substitute sight system. 
A minute television camera picks up images which are converted to electric 
signals. They activate stimulators placed on the skin, which translate the 
images into tactile sensations. The blind person then learns to translate the 
skin impulses into simple images. 

Dr. Bach-y-Rita and his staff, in cooperation with Dr. John J. Niebauer, 
Department of Hand Surgery, University of the Pacific, are working on a 
sensory substitution system for some of our patients with leprosy who have 
lost finger sensation. A glove with artifical sensors will transmit the infor
mation from the fingers to a skin area with intact sensation, in the form of 
vibrating points. The patient will be taught to interpret these impulses, which 
will be tactile in nature, as touch, pressure, and temperature sensations. The 
first such glove is being constructed. The first patient who will be equipped 
with such a glove, has sensory loss of his entire skin surface, except for a small 
area on his forhead. The glove will transmit the impulses from his fingers to 
tactors placed on his forehead. 

By August 1973, it should be possible to give a preliminary report on 
this sensory substitution system. 
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The role of WHO in leprosy 
H. Sansarricq) ]. Walter 
Division of Comm~nicable Diseases, World Health Organization, 
Geneva, Switzerland 

1973 

5/ 208 

The role of WHO against any disease which represents a public health 
problem is determined by the World Health Assembly, which formulates the 
overall requests of Member States. Within this framework, WHO acts accord
ingly on requests of individual governments, subject to budgetary limitations. 
The multiplicity of serious public health problems in the world requ ires a 
certain priority grouping inside which leprosy is one of the communicable 
diseases that are receiving WHO attention. The technical policy of WHO in 
the field of leprosy, as well as in other diseases, is laid down in WHO Expert 
Committee recommendations. The role of WHO shou ld not be seen as that of 
an international police for health matters. 

Within WHO, the responsibilities of headquarters and the regional offices 
are indicated as far as leprosy is concerned. 

In the field of leprosy control, an overall picture of WHO activities is 
given, as well as the trend of these activi ties in the future. 

WHO activities in the field of leprosy research are reviewed, the number 
of co-operating centres and their (geographical) distribution is stated. The 
different fie lds of research are listed and the future development of the WHO 
programme is indicated. 

J Data-collection system in leprosy. Use for operational assessment 
and evaluation 
C. M. Vel/ut) M. F. L echat ) C. Lanthier) L. Alex 
Hemerijckx Leprosy Center, Polambakkam, India 

5/ 209 

Follow-up data are presented for 35.262 patients (28.075 non-lepromatous 
and 7.187 lepromatous) having been detected a t the Hemerijckx Leprosy 
Center, Polambakkam, I ndia, from 1955 to 1970. T hese data include case
finding, prevalence, relapse, drop-out from treatment, immigration and emi
gration, cure and death-rates. 

The validity and credibility of these data are discussed. Stress is laid on 
continuity of records, standardization of criteria and mainten ance of clinical 
and bacteriological surveillance. 

Data-collection systems in leprosy should be designed according to well
defined objectives. The use of statistical and epidemiological chlta both for 
operational and long- term evaluation purposes is rev iewed. Simplicity and 
efficiency of data collection being a major requirement, data should be selec ted 
according to the in formation th ey provide for speci fic action. They should 
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also be collected in such a way as to be of use for prediction (prognosis of 
individual patients and long-term epidemiological trends). 

A list of useful parameters is suggested. Standard pre-coded forms which 
can be used for computer analysis are proposed. 

The usefulness of this data-collection system is illustrated by results obtained 
in Polambakkam for assessing operational activities and evaluating the effec
tiveness of leprosy control measures. 

\J Random sample surveys in leprosy control programmes -
are they a nuisance? 

J. Walter, V. Engler, H. Sansarricq, K. S. Seal 
Division of Communicable Diseases, World Health Organization, 
Geneva, Schwitzerland 

An attempt is made to demonstrate the adv3.lltages and possibilities of 

5/210 

random sample surveys in the assessment of leprosy control. The need ' for 
reliable random sample surveys is emphasized. Methods are recalled by which 
an estimation or the prediction of the natural course of d'isease over periods 
of 5 to 15 years is feasible, and which permit comparison of the survey results 
with the predicted development of the disease. 

The final effect of dapsone (or other drugs) on the individual patient is 
still a subject for investigation. The epidemiological results of control measures, 
reflecting the treatment results of individuals, are generally labelled either 
"good" or "bad". Such judgements appear to be superficial and premature: 
quantitative determination and clarifying the limitation of programmes will be 
feasible when findings of several random sample surveys, planned and carried 
out for evaluation purposes, become available. 

J School surveys in leprosy control 
K. F. Schaller 
Coblenz, Hamburg, Germany 

5/211 

School surveys as a useful public health measure are generally accepted. 
Their value, however, as a practicable method in leprosy control is doubtful. 
Only in areas with high leprosy rates are school surveys for case finding purpose 
to be recommended. The value of multipurpose school surveys is demonstrated 
by the examples of 3 countries with varying degrees of leprosy prevalence, 
ranging from 0.1, over 1.0, to 10.0 in 1000, the respective countries being 
Tunisia, Yemen and Ethiopia. 

Cost-effectiveness justifies the application of scool surveys under the pro
vision that the surveys are directed to multiple diagnoses of public health 
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interest. Since leprosy case-finding requires a comprehensive inspection of the 
skin, the catalogue of noteworthy conditions is mainly in the field of derma
tology, nutrition and hygiene. It is essential to plan the surveys in cooperation 
with public health and school health authorities in order to assure optimal 
utilisation of the findings. 

The leprosy campaign in north Mali 
. l 

H. Felix, J. Depinay, C. Hardy, M. Ferne, B. Fo/ana 
Dire Medical Sector, Mali 

5/212 

From 1968 to 1970, in the sub-Sahara zone situated with the great bend 
of the River Niger and comprising some 200.000 inhabitants, a vast campaign 
of case-finding and self-treatment has been undertaken. 

In this paper the following aspects will be presented: 
Organization of the medical itinerations and the details of the actual 

working; 
The cooperation of the people visited, their regularity at taking treatment 

and the cause of absenteeism; 
Clinical aspects; 
The results of treatment, comprIsmg a double-blind study comparing 

dapsone and sulphadoxine given to 1200 patients; 
The place of early surgical intervention in the case of neuritis-studied in 

the light of more than 200 operations. 

Defaulters and non-defaulters 

A. R. Hertroijs 
Mwanza Regional Leprosy ~cheme, Tanzania, Africa 

5/213 

About 5.000 non-defaulters and 2.000 defaulters have been compared on the 
basis of the following data: 

I. age and sex 
2. tribal origin 
3. matrimonial status 
4. place of origin 
5. length of residence 
6. education 
7. occupation 
8. classification of leprosy 
9. presence of deformities 

10. reactions 
II. activity of the disease and its stage 
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12. distance between home and clinic 
13. length of treatment before defaulting 
14. history of onset 
15. month of stopping treatment 
16. geographical spread 
17. kind of clinic 

Unfortunately, significant difference (chi-square test) could only be cal
culated in I, 3, 8, 9,10,13,15, and 17. 

Defaulters occur more in lower age-groups, in unmarried patients, in those 
with tuberculoid leprosy, in non-deformed and non-reactive patients, in pat ients 
with a short history. Defaulters are found mostly within the first year of treat
ment, in the period from September until December, and if treated in Mango
tree Stations. For the other data, only tendencies can be shown because of 
inadequate information. Besides this, the reasons for defaulting have been 
compiled from 362 interviewed defaulters. The main reason for defaulting 
proved to be the mobility of the population, the second the lack of confidence 
in modern leprosy treatment. Guidelines for defaulter-tracing and health 
education will be given. 

New concepts of hospitalization of Hanseniasis patients 
and their practical application in S. Paulo, Brazil 
A. P. Cavalcanti, L. Fontana, A. Rotberg 
Depart. Hospitais Dermatologia Sanitaria, Brazil 

5/2 14 

Five large specialized "asilo-colonias" were founded in the early 'thirties 
in S. Paulo with two main objectives-asylum for the physically and/or socially 
handicapped "lepers", and compulsory isolation for infectious patients. The 
former degenerated by abuse and institutionalism; the second failed in its 
purpose of control, and kept the social atmosphere tense. With their resources 
jammed, these establishments were not able to offer a reasonable degree ot 
comfort and medico-social assistance to their increasing number of inmates. 
About Y3 of the 5.000 hanseniasis patients have been transferred to dispensaries 
in 1967, and one of the "colonias" was converted into a psychiatric insti
tution. Applications for asylum care are now carefully scrutinized by social 
workers, and prophylactic isolation is infrequent. Physical rehabilitation, inter
current illness and scientific research are now the chief reasons for hospitali
zation, and facilities for such purposes are increasing. The establishments were 
renamed "Hospitais de Dermatologia Sanitaria", after having been dissociated 
from the extinct "Leprosy Department" and integrated with other public 
health hospitals. They are frequented by medical students in their curricular 
activities, and are often the site of dermatological meetings and extra-curri
cular courses. In one of the hospitals, an infirmary, is receiving various derma
tological cases. The image of the old dreadful "asilo-colonais" is fading slowly 
but steadily. 
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) Bacterial positivity ( << Point prevalence,.) of a group of lepromatous 
outpatients under sulphone treatment 

1973 

5/215 

R. Quagliato} L. M. Bechelli} ]. Oliveira Almeida} M. A. Araujo Arantes 
World Health Organization, Geneva, Schwitzerland 

A study in lepromatous outpatients under sulphone treatment has been 
previously reported to determine the time required to obtain bacterial nega
tivity (inactivity) and to find out the cumulative coeffecient of bacterial re
activation (relapses) after achievement of inactivity. Other related aspects had 
also been investigated. 

Ill' the present study the authors try to determine the bacterial positivity 
of over 500 lepromatous outpatients a t a stated moment. Nasal and skin smears 
are stained by the .Ziehl-Neelsen and the Nyka methods. The degree of posi
tivity and the morphology of bacilli are studied with both methods, and the 
bacterial findings are related to the clinical sta tus of the patients, duration 
and regularity of treatment and, in the majority of them, to histopathological 
examination. 

J Evaluation of (Chemical isolation,. of 1.000 leprosy patients homes 
E. Rasi) Z. Castellazzi} L. Garcia} L. Q. Segnini . 

5/216 

Instituto Nacional de Dermatologia, Caracas, Venezuela 

The authors try to evaluate the "Chemical isolation" (treatment of open 
cases as a control measure of the transmission between contacts) comparing 
prevalence in household contacts of LL of BL cases born before and after the 
treatment of. the case has started, with prevalence in T and I household 
contacts in the same condition ("before and after") . Between contacts of T and I 
before and after there must be a difference in prevalence only due to the 
lower average, that is, to the shorter period of exposure in the after and shorter 
period to develop the disease. Contrarily, between contacts of Land B before 
and after besides the difference due to age average, there must be, if isolation 
IS effective} an additional difference because before have been exposed to in
fectious case, while after to "isolated" case. 

If "isolation" is not effective, the prevalence after will approach the pre
valence before. 

Preliminary data on 410 families (2.621 contacts) 

B efore 
Land B contacts 
T and I contacts 

12.52 % 
2,79 % 

After 
Land B contacts ....... . 
T and I contacts 

1.08 % 
0.00 % 

• 
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Some obse1"Vations: 

a) To ascertain if 1.008 is the prevalence corresponding to age and sex of 
that group, or lower, we are studying a random group of individuals from 
before group which will statistically equal to the after group in age and sex; 

b) in T and I contacts would indicate the importance of sporadic contact 
with open cases outside of their home; c) before and after on the same group 
are not directly comparable due to different age average. 

Simplified method of lepromin testing 
R. E. Pfaltzgraff 
Garkida, Nigeria 

The lepromin test is the only means of determining the potential host 

5/2 17 

response on contact with M. leprae. For fieid use, the test is complicated by the 
need for sterile syringes and needles, and staff capable of giving intradermal 
in jections. 

Over a period of 5 years, we have had ancillary staff administer lepromin 
with the Dermo-J et, and have found the results satisfactory. The hand-operated 
jet injector is available in both Europe and America and costs about $ 125. 
It has been used for painless injection in many situations, including vaccination 
and tuberculin testing. It provides a uniform dose of 0.1 ml, which is deposited 
0.4-0.6 mm beneath the skin. 

After sterilizing the injector, the reservoir is filled up to 4.5 ml of lepromin. 
It can then be used intermittently for weeks or months until empty, when it 
should be resterilized before being recharged. 
z This study will report the results of this use, comparing them with the 
standard method of giving lepromin in a group of normal subjects, and in 
pati ents having a wide variety of leprosy lesions. 

V Prevention and eradication of leprosy 
C. L. Crawford 
London, England 

5/218 

Enough evidence has now been accumulated to show that there has been 
a decline in the incidence of leprocy since the introduction of suI phones, 
although more information could readily be collected. 

The most accurate figures come from control groups in the BeG and 
chemoprophylactic trials because they are based on population surveys after 
initial excl usion of known cases. In Uganda, there has been a decline in annual 
incidence from 5.5 / 1000 to 1.5 / 1000, and in India from 11 / 1000 to 4/1000 in 
the years 1964 to 1968. In Hongkong and again in India there has al 0 been 
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a striking decline in incidence among contacts of lepromatous patients who have 
not been protected with BCG or suI phones. In all these areas, chemotherapy has 
been available. In contrast, in the BCG trial in New Guinea, the incidence 
rate remained conStant at 6/1000 from 1962 to 1967, and here no chemotherapy 
was available. Chemotherapy is thus the most likely explanation for declining 
incidence rates. 

Evidence of decline in prevalence and incidence in leprosy control areas 
will be discussed. In many of these areas the reservoir of infection has been 
removed. 

Prevention and eradication of leprosy is best achieved by chemotherapy. 



T U E S DAY 1 4 AUG U S T, 1 973 

SESSION7 

AUDITORIUM B 

14.00-18.00 

CONTROL(B) 

Co-chairmen : Dr. L. M. BECHELLI, Dr. D. A. RUSSEL 

615 



616 Int ernational jOllrnal of Leprosy 

The trial of BCG vaccination against leprosy in Uganda 
M . M. Stone, the late J. A . Kinnear Bmwn 
Medical Research Council, London, England. 

1973 

7/ 219 

The trial began in September 1960, and the fourth and last round of follow
up examinations was completed in September 1970. The participants were all 
child contact or relatives of known 'index cases' of leprosy. All the children were 
examined on entry and gi ven a Heaf tuberculin test. Those with leprosy on 
admiss ion, or with strong positive reactions (Heaf Grade III or IV), were observed 
without vaccination; the others were allocated alternately to an unvaccinated 
group (8.065 children) and a BCG vaccinated group (8.085 children). 

By the end of the fourth fo!low-up examination, 201 cases of leprosy (all 
non-lepromatous) had been diagnosed in the unvaccinated children, and 41 cases 
(including 1 lepromatous leprosy) in the BCG-vaccinated children. This repre
sents a reduction in incidence of 80 %, attributable (because of the random 
allocation and the 'blind' assessments) to the BCG vaccination. 

The efficacy of BCG in this trial does not appear to be associated with the 
initial tuberculin reaction (i .e. negative, Grade I , or Grade II), the sex or age 
of the child, or the type of leprosy (lepromatous or non-lepromatous) in the 
index case. However, there appears to be a slight falling-off in efficacy in the 
third and fourth follow-up periods. 

7/220 
J BCG vaccination of children against leprosy (III) 

Findings after nine years' operation of the WHO-controlled trial in Burma 
L. M. Bechelli, Kyaw Lwin, P. Gallego Garbajosa, Mg Mg Gyi, K. Uemura, 
T. Sudaresari, C. Tamondong, M. Mat ejka, H. Sansarricq, J. Walter 
World Health Organisation, Geneva, Switzerland. 

The preliminary findings of the WHO trial after 4 years' operation were 
presented at the IX International Congress of Leprology (1968). A second report, 
now in the press, covers 7 years' activities, and at the Bergen Congress it is 
expected to present the findings after 9 years' operation. So far, the incidence 
rates in vaccinated and unvaccinated children 5-9 and 10-14 years old are 
similar. BCG-vaccinated children 0-4 years at intake had an incidence rate 
lower than that of children in the control group. BCG vaccination has not 
protected household contacts, nor children 5-14 years old not exposed in the 
household. BCG vaccination did not influence the distribution of forms of 
leprosy in the cases detected. When lepromin reactivity is related to age at 
intake, the reaction was consistently stronger in the vaccinated children than 
in those of the control group; the younger the age-group the more pronounced 
the difference, which was only slight in age-group 10-14 years at intake. When 
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results of the late lepromin reaction are rela ted to age a t onset, since children 
are older than at intake, the differences between the BeG and the control groups 
tended to decrease. 

It does not seem that BeG-vaccinated children suffer from a less serious 
form of leprosy than the non-vaccinated children (most of them non-reactors 
to tuberculin); since the duration of the follow-up is still short, only in the 
future may a definite conclusion be drawn in this particular and important 
aspect of the tri al, especially concerning the appearance of lepromatous leprosy. 

j BeG vaccination in the prophylaxis of leprosy 
Th e Karimui leprosy research group 

D. A. Russel 
Public H ealth Department, Konedobu, New Guinea. 

7/22 1 

This trial of BeG at K:'.rimui began in 1962, and is continuing. The Karimui 
population is leprosy-endemic, tuberculosis- free and situated in an isolated por
tion of the Eastern Highlands in the Territory of Papua-New Guinea. The total 
population (all ages) was randomly allocated to two groups - BeG vaccinated 
and sa line receptors, and until 1967, remained untreated. The incidence of the 
disease was measured by serial surveys of the total population in 1964 and at 
annual intervals between 1966 and 1972. All except 2 of the 235 "new" cases 
for inclusion in the trial have been confirmed by biopsy; 87 cases occurred in 
the vaccinated group and 148 cases in the unvaccinated. 

Under the age of 5 years, vaccination does not confer protection, but between 
the ages of 5 and 24 years, vaccination confers a significant degree of protection; 
after 25 years of age, no appreciable difference was noted in the incidence of 
the disease in the two groups. The results appear similar for males and females. 

However, the protection conferred exhibits marked type specificity, as jud
ged by histopathological criteria, with a highly significant degree of protection 
occurr ing in the BT group (Ridley's classification). 

The pattern of age and type specific protection has remained constant 
throughout the trial. Tests of a sample of the population with standardized 
human and avian tuberculins indicate that (with the possible exception of 
males over the age of 25 years) infections with anonymous mycobacteria have 
not influenced the results, and it can be demonstrated that .the vaccinated and 
unvaccinated groups are similar with respect to exposure to infection. 

Ii Acedapsone in the preventive treatment of leprosy 
R. M. Worth, D. A. Russel, B. l ana 
University of Hawaii School of Public H eal th, Honolulu. 

7/222 

Trials of preventive treatment using oral dapsone in children with house
hold exposure to lepromatous leprosy have shown only partial success in re
ducing the subsequent a ttack rate; perhaps because of the difficulty of maintain. 
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ing consistent dosage over a long period of time. During three years (autumn 
1967-autumn 1970), the entire population of about 1500 Pingelapese people 
(Ponape, Micronesia) with a high prevalence of leprosy (about 8 %) was offered 
ace dapsone injections every 2Y2 months (15 injections in three years). Annual 
examination of the entire population for leprosy have been carefully done since 
1967. Six new cases were diagnosed in 1968, since then, no new cases have oc
curred until 1971. 

Of the three new cases developin5 in 1971, one is the daughter of a patient 
with sulphone-resistant M . leprae) and two are children who had taken only 
8-10 injections of acedapsone during the period of mass treatment. So far, we 
have found no new cases among the 827 people who received all 15 injections. 

Chemotherapy in children living in leprosy institutions 
Tran Quy Nhu) Trinh Kim Mong Don 
Vietnam. 

7/ 223 

In the leprosy hospital of Hanmactu, Province of Baxuyen, Vietnam, there 
are 271 patients and 91 healthy children under the age of 15 years: the 

children live with their parents and share their beds; the patients follow treat
ment assiduously, and their children receive dapsone prophylactically. 

Because of the war, a group of patients with leprosy and their families have 
emigrated to Hanmactu, into the leprosy hospital where they have been living. 
This group were not having regular treatment, and their children were not 
given prophylactic medication. After arrival of the refugees, the authors exami
ned all old and new children. They found only one child with leprosy among 
the 91 children at the Hanmactu leprosy hospital; on the other hand, there 
w~re 47 % children affected among the refugees. Comparison of the trans
mission of leprosy among children in Hanmactu receiving prophylactic medi
cation and the contacts of patients living outside the leprosarium and not 
receiving prophylactic medication, showed that the spread of the disease was 
much lower in Hanmactu. 

On the basis of these results, the authors stress the importance and need 
for dapsone prophylaxis in children exposed to leprosy. 

J Leprosy in the Americas 
7/224 

M. L. Brubaker) C. de Paulo Motta 
Pan American Health OrgamzatlOn, Washmgton D .C., USA. 

The origins of leprosy in the world are obscure. In the Americas, however, 
the disease was brought by explorers and settlers of the New World. Thus the 
epidemiology of the disease is observed to follow the flow of people with leprosy 
and the susceptible population, producing pockets of endemic disease throughout 
the hemisphere. 



41,4 Abstracts of Congress Plipns 619 

Virtually no cases have been observed in the indigenous people. Approxi
mately 220,000 cases are registered in the Arr.ericas, but the WHO estimate is 
358,000. 87 % of all registered cases are reported from five countries, 65 % 
from one country alone. Lepromatous patients represent approximately 50 %. 
An average of 72 % are reportedly under control. Programmes of control in 
the Americas vary from minimal to very good, with resulting reported data 
depending on the effectiveness of the control programme. 

A hemisphere-wide approach to control is being implemented by the esta
blishment of the Pan American Health OrgaIl:ization, International Centre for 
Training and Research in Leprosy and Related Diseases in Caracas, Venezuela. 
Collaborating Centres throughout the hemisphere, through exchange of con
sultants and training of personnel, are expected to establish uniformity of con
trol programmes and data thus obtained. 

J Leprosy in Mexico - Methods of control {1529-1972} 
F. Latapi 
Mexico. 

7/225 

Leprosy was brought to Mexico by Spanish cQnquerors in 1519. Hernan 
Cortes founded the first San Lazaro Hospital in 1529, which was very soon 
destroyed by Nuno de Guzman. Don Pedro Lopez established the second San 
Lazaro Hospital in 1572. It was closed three centuries after, and patients were 
kept · in several hospitals. The number of cases in the whole country was un
known and the problem itself was disregarded by authorities and most doctors 

. for sixty years. It was not until 1927 that the first national survey was done 
by the Department of Health, thanks to the efforts of Gonzalez Uruena, a der
matologist, who three years later founded the Federal Service for the Prophylaxis 
of Leprosy. Twenty small dispensaries (from 1930) and a leprosarium (1939) 
were opened, but this organization (1930-1960) has been considered as old
fashioned, static and ineffective, and for many years the work was done almost 
entirely by two skin clinics and one private institution (Souza Lima, 1959): 
Centro Dermatologico Pascua (1937), Instituto Dermatologico de Guadalajara 
(1947) and Asociacion Mexicana de Accion contra la Lepra, A. C. (1948). In 
1960, a new and dynami programme was placed in the hands of leprologists 
(Latapi, Barba-Rubio, Saul, Perez-Suarez). A number of doctors and nurses 
were trained, and 39 mobile units (doctor, nurse and jeep) were sent to many 
of the rural districts where leprosy is more prevalent, under the Mexican slogan: 
"Fight leprosy through dermatology". Over 50 % of the new cases were found by 
dermatological consultation, and contacts were also examined to discover early 
new cases. During the 30 static years, fewer than 13,000 cases were discovered. 
In the first years of the new programme the annual average was four times 
higher, and up to date more than 15,00 cases have been discovered by this 
approach. 
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) Leprosy control in the republic of Mexico 

C. E. Silos 
Universidad Nacional Autonoma de Mexico, Mexico. 

1973 

7/226 

After a brief summary of the origin and course of leprosy in the Republic of 
Mexico, including the measures of control applied, the author discusses the 
state of the endemic ,the methods of control adopted and their results. Recom
mendations are made for better control of leprosy, the author emphasizing that 
the fight against leprosy should be undertaken by mobile teams, hand in hand 
with campaigns against other skin diseases. There must be more public health 
education at all levels, continuing training of staff, a gradual but progressive 
integration of anti-leprosy measures into the public health services, with parti
cipation of specialized and non-specialized staff. The co-operation of private 
physicians and hospital and social security agencies should be enlisted, and all 
services should be effectively coordinated, in order that the best use may be 
made of available human and material resources. 

J Self-evaluation of the work of the ELEP leprosy control project 
V. Ekambaram 
Dharmapuri, India. 

7/ 227 

Since some leprologists have stated that the prevalence of leprosy is not 
decreasing despite the fact that the Domicilliary Control Programme has been 
in operation for more than a decade, an analysis is made in this paper how 
far the implementation of the programme has been satisfactory, and also how 
far it is capable of being achieved in a field unit. The data for this paper are 
gathered from the work of this Project from its establishment in 1968 til May 
1972. This Project, managed by the Damien Foundation of Belgium, is located 
in Dharmapuri in South India, which has an overall prevalance of 31/ 1000. 

This project works on the principles of continuous case detection (by gene
ral survey, contact survey, etc.), domiciliary therapy and health education about 
leprosy. 

The findings of random sample survey findings in the various parts of the 
district are presented, according to which the prevalence is found to vary from 
16 to 52 / 1000 with an average of 31flOOO for the whole district. The total cases 
in the district are estimated from this and compared with the actual number 
of cases detected annually and expected to be detected as per norms sugges ted 
by Dr. Noussi tou. 

To assess the relative importance of various methods of case detection, the 
same is analysed with the number of cases detected by various sources, total 
population survey, voluntary reporting for treatment and healthy contacts 
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developing leprosy. The attack rate among healthy contacts of the various 
types of source cases is also presented. 

The number of patients who never came for treatment and the evolution 
of the disease in them is analysed according to the type of leprosy. 

The number of patients registered for treatment, the results of therapy in 
them according to their regularity is also discussed. 

Drop-outs from treatment: The number of drop-outs from treatment, and 
the various periods of treatment during which such drop-outs occur, are also 
presented. 

Effects of hea lth education: The effects of health education in inducing 
patients to come for treatment in the earlier stages of disease is also discussed. 

Conclusion: A complete assessment of the various aspects of the implemen
tation of the work of a nomlally staffed, equipped and functioning control Pro
ject is presented so as to make it possible to fix well-defined quantitative objec
tives for the various activities of a control unit. 

7/ 228 
Leprosy in Pakistan 

R. Pfau, Zarina Fazelbhoy 
Marie Adelaide Leprosy Centre, Karachi, Pakistan. 

The paper deals with the development of a National Leprosy Control Pro
gramme in Pakistan against the background of the history of the country. It 
gives for the first time, prevalence rates of the different provinces, and describes 
the methods adopted to control leprosy in low incidence areas with mostly 
scattered population and extremely poor communications. 

Leprosy control in an urban area (Greater Karachi) is described in detail 
and the results of an inquiry into the attitude of the medical praCtitioners to
wards leprosy are reported which show the great need for health education of 
even the medical profession. 

The salient features of leprosy in Pakistan are as follows: 

1. Apart fro ma few indigenous foci, leprosy is found chiefly among migrants 
of Indian origin, and refugees from BangIa Desh. 

2. The problem of regular treatment of diagnosed cases has largely remained 
unsolved. 

3. The need for multipurpose workers in the areas of low incidence is stressed 
and possible co-ordinated programmes discussed (Tuberculosis, Goitre Con
trol). 

4. As doctors are in great shortage, especially in rural areas, leprosy techni cians 
with a thorough training have been used with success for independent work 
with little supervision. 
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j Case-detection rates for Central Burma (1962-1971) 

U. Kyaw L win, B. Zuiderhoek 
Department of Health, Burma. 

1973 

7/ 229 

The Leprosy Control Project, Burma, with assistance of WHO, which began 
in 1958 in 2 project areas, has been extended gradually till, in 1969, the whole 
country has been covered by 39 project areas. 

The 12 project areas of Central Burma have, in comparison with the remain
der of Burma, been longer in operation, since the areas are within easy reach . 
Central Burma has developed into the most important area for evaluation pur
poses.. At the end of 1971, 131,690 patients were registered in these areas, which 
is 61 % of the total number of registered cases in all project areas in the whole 
of Burma. Of this number, 97.2 % are under treatment. 

For the years 1962-1971, the case-detection ra tes (number of all new cases 
detected per 100,000 population) show clearly a steady decrease from 515 in 
1962 to 98 in 1971. The case-detection rates for lepromatous cases shows an 
even greater decline from 131.9 in 1962 to 11.0 in 1971, in spite of increased 
case-finding activities, by means of contact-examination, school surveys and 
health education. 

The decrease is observable in all age-groups. The age-group (0-9) shows the 
greatest decrease, followed by the age-group (10-14). 

Graphs and tables will be shown, as well as the results of random surveys 
to support the findings. 

J 7/230 
Preliminary report on the pilot project of early total integration of leprosy 
control into local health services at Phuket Island, Thailand 

Chaisiri Kettariurak, T eera Ramasoota, Kanchana Kongseubchat, 
Surasak Sampatavanich 
Raj-Pracha-Samasai Institute, Phrapradaeng, Thailand. 

An attempt at total integration of leprosy control, from the beginning of 
the extension of the programme into a non-operational province, Phuket, of 
Southern Thailand, was made in 1972. Phuket is an island, 700 kilometres from 
Bangkok, 801 square kilometres in extent, and with a population density of 133 
people per square kilometre: 106, 986 live in 15,398 households, 85 villages, 17 
communes, 3 districts and one municipality. Phuket is the most prosperous 
province of the South, with good communications, full coverage by radio and 
television, and good infra-health structures. A preliminary survey was carried 
out for 15 days, during which field orientation instruction was given to nearby 
health staffs. A 3-day orientation course was given to all local health staffs, 
including I physician, 9 Public Health nurses, 22 sanitarians, 18 midwives, and 
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4 other workers from 1 hospital, 15 health centres and 3 midwifery centres. 
Overall percentage of knowledge, attitude, skill and understanding in relation 
to leprosy were increased from 60.2 % to 74.6 % after training. 87 leprosy cases 
detected were transferred completely to the health centres. Epidemiological 
pattern, integrated control methodology and activities are reported and discussed. 
Where there is readiness and good health structures, total integration of leprosy 
control might succeed. 

J 15 years of anti leprosy mass-campaign in Thailand 
Chaisiri Kettanurak, Teera Ramasoota 
Raj-Pracha-Samasai Institute, Phrapradaeng, Thailand. 

7/ 23 1 

Leprosy is one of the public health and socio- economic problems of Thai
land. WHO random sampling survey in ] 953 revealed that there were ] 50,000 
leprosy patients in the country, representing a prevalence of about 5 per mille. 
A pilot control project, based on a domiciliary approach, with assistance from 
WHO and UNICEF, was started in 1955, followed by progressive expansion of 
the programme into other 42 endemic provinces within ]5 years. To overcome 
the great shortage of physicians, nurses and senior sanitarians, His Majesty, 
King Phumipol Aduldej, kindly donated 61,800 dollars to establish the "Raj
Pracha-Samasai" training and resarch institute in leprosy, which produced 519 
auxiliary leprosy workers, 83 junior sanitarians and 97 junior leprosy super
visors to serve the need for a gradual expansion of the campaign. 

Methods and activities of leprosy control are reported and discussed. It is 
concluded that, so far, the campaign has covered 68 % of the total population 
in 42 provinces (59 % of whole areas). A total of 99,595 cases were detected and 
51,996 are already released from control. Overall prevalence was reduced 73 % 
from 5 per mille in ] 957 to 1.34 per mille in 1972. Prevalence at K,honkaen has 
declined from 12.4 per mille in 1962 to 3.7 per mille in 1973. Details of epide
miological and operational assessment are discussed. 

7/232 
J Two years' experience of partial integration of leprosy control into local 

health services in Thailand 
Teem Ramasoota, Chaisiri Kettanurak, Kanchana Kongseubchat, 
Surasak Sampatvanich 
Raj-Pracha-Samasai Institute, Phrapradaeng, Thailand. 

From 1971 to 1972, leprosy control into local health services was introduced 
into 20 low endemic provinces of Thailand, where the prevalence and incidence 
of leprosy had declined from 1.07 and 0.19 per mille to 0.78 and 0.03 per mille 
respectively, after an average of 8 ·years of attack and consolidation phases of the 
mass-campaign. 5906 leprosy patients out of a total 6834 (85 %) were trans-
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ferred from the anti-leprosy campaign into provincial health services where their 
infra-health structures covered 45 % of total population. These included 772 
(65 %) out of total 1,111 health and midwifery centres. The needs, prerequisites, 
criteria and methods of integration of leprosy control are discussed. Three days' 
orientation courses were given to all 2,293 members of health staffs, including 
50 physicians, 166 nurses, 911 sanitarians, 1313 midwives, 27 nurse-aids and others. 
Testing questionnaires were filled by each trainee prior to and after the courses, 
and it was found that the percentage of overall knowledge, attitude, skills and 
understanding in relation to leprosy was increased from 52.3 % to 66.4 % 
after training. Overall achievement of the main targets of control activities in 
1971 and 1972 were about 47 and 49 % respectively. Attempts to improve the 
attainment of control targets are discussed. 

J A study of the results ,of sixteen years of leprosy control work in 
the Khon Kaen Province of N. E. Thailand 

7/ 233 

\ 

~ 

Anan Charoenpakdi, Chaiyan K. Saenyakern, Kenneth S. Seal 

A study has been made of the changes in the epidemiological situation in 
the province of Khon Kaen, N.E. Thailand, the pilot area of the national 
leprosy control programme, after 16 years of operation. The data are derived 
mainly from the results of two comparable stratified sample surveys conducted 
in this province in 1962 and 1972. With a present population of one million, 
there has been a decline in the overall prevalence rate from 12.37 fo 3.75 per 
thousand. 

The decline is reflected in each of the districts of the province, but with 
considerable variation in the degree. Possible reasons are advanced for these 
variations. 

As an indicator of the trend in the incidence rate, it is suggested that the 
lepromatous annual detection rate is more accurate than the overall annual 
detection rate. 

Almost 50 % of the registered patients receiving treatment were graded as 
'inactive' and were therefore of relatively little epidemiological importance. 

It is considered that a continued reduction in the transmission of the disease 
could be achieved by operational measures directed to the supervision of pa· 
tients released from control, and those out of control; and the hospital investi· 
gation of patients who are persistently positive bacteriologically. 

Points in a campaign against leprosy 
N guyen-van-U t 
Dermatological Clinic, Saigon, Vietnam. 

7/234 

The importance of health education is never sufficiently stressed in pro
grammes against leprosy. In the author's opinion, in under-developed countries 
it constitutes a fundamental anti-leprosy measure, indispensable and necessary, 
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as it would be difficult to eradicate this social menace without it. In essence, 
it has two aims - prophylactic and curative. As regards prophylaxis, it involves 
the education of the population and of the general practitioners, together with 
the training of specialists in leprosy and of laboratory technicians, so as to 
improve detection. In treatment, the technique of administration of each speci
fic drug must be in accordance with precise norms. 

Education of the population must not be neglected. It is of capital impor
tance and involves the teaching of essential points regarding the prodromata, 
the manifestations, the course of the various types of leprosy, the difficulty of 
contagion, the almost complete absence of hereditary transmission and the need 
for early and prolonged treatment. 

The campaign must persuade the patients of the importance of admission 
to hospital where there is a high infectivity, as isolation is necessary in order 
to avoid contamination. The population must understand that the disease is 
fully curable and that there are no complications where treatment has been 
given early, appropriately and in a prolonged course. 

Public health education on cutaneous leprosy in Mexico 
C. A. Uribe 
Mexico. 

7/ 235 

After a brief discussion of the nature of public health education and of 
its importance in the success or failure of programmes of disease control, and 
of conceptions and attitudes held of cutaneous leprosy, the report describes 
certain measures carried out in this field in Mexico with: medical students, 
medical and paramedical personnel, patients and their families, key persons in 
the community and with the general population. It is clear that such mesaures 
must be extended at all levels and by all means. 

Chemoprophylaxis with dapsone mainly in children 
R. Brecher 
Bospital de Caluqnembe, Angola. 

7/ 236 

In 1965 we published results of a trial in chemoprophylaxis, begun in 1960. 
Now the experience has 13 years and the number of persons benefited by it is 
noarly 2500, mainly children, contacts of leprosy patients in 4 leprosy insti
tutions. 

The results are beyond expectation, as not a single case of proven leprosy 
appeared in these contacts through all this period. They were several apparentl} 
doubtful cases, which are discussed in the paper. With more thorough inquiry, 
they could be proved not to be leprosy contracted during chemoprophylaxis. 

Abandonning of prophylaxis after a short period, left patients exposed to 
leprosy which they did, indeed, contract. 
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The simple observation of facts confirms the hopes expressed in 1965 and 
enables us to begin chemoprophylaxis in domiciliary treatment scheme. The 
results solve not only medical problems, but psychological ones, and relieve 
parents and children of a permanent threat. 

o On the peripheral campaign against leprosy in Somalia 
7/237 

1 - Distribution of endemic leprosy in Somalia, spread and 
C. Tarabini-Castellani, C. L. Tarabini-Castellani 
Sanatorio-Villaggio Smom Isola Alessandra, Gelib, Somalia. 

initial results 

We shall show the regional maps of leprosy in Somalia, drawn from the 
areas of origin of all patients diagnosed up till now. From these, we can deduce 
the epicentres of the endemic: these are along the middle and upper reaches 
of the Scebeli and Giuba rivers. 

We shall describe the programme and method of the campaign, which aims 
to establish contact with as large a segment of the population as possible. For 
this purpose, we have used BCG vaccination for children up to age 15 years, 
capitalizing upon the implicit trust the population has in any kind of vacci
nation. The team also deal with skin conditions, peripheral neuropathies and 
other diseases, giving the appropriate medication wherever possible. In reality, 
this is a general public health campaign which encompasses and conceals the 
fight against leprosy. 

We describe the initial results of detection and of the q.omiciliary specific 
treatment of leprosy. 

J Change from isolation to non-isolation in leprosy control in Hawaii 
J. C. Hathaway, A. P. Sackett, I. D. Hirschy 
Hale Mohalu Hospital, Pearl City, Hawaii. 

7/238 

Leprosy began in Hawaii before 1850. By 1860 it had become epidemic, 
largely affecting the highly susceptible Hawaiians. The Board of Health decided 
on a policy of isolation, the only method then known, or believed to control 
this disease. Isolation was effected in 1866 by establishing the Kalihi Leprosarium 
in Honolulu for the milder cases, and Kalawao (Kalaupapa), an isolated pen
insula on the island of Molokai, for the severe cases. Strict segregation was 
followed until 1902, when the decision to isolate was based on the presence of 
leprosy bacteria on microscopic examination. 

By 1929, it had been established that the tuberculoid type was not conta
gious, and these cases have not been routinely isolated since that time. Until 
1965, patients were isolated until their skin was free of bacteria on microscopic 
examination. In 1965 cases under treatment that showed a low morpho'logic 
index were released from isolation. 

I 1968 the State Department of Health appointed a committee to make a 
thorough ' study of the problem. This committee consisted of six doctors and 
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nine laymen. After long and careful study, recommendations were made to the 
legislature resulting in discontinuing compulsory isolation, except in unusual 
circumstances. The details of these regulations should be use ful worldwide in
formation . • 

Problems of leprosy control in Bangkok Metropolis 
Kanchana Kongseubchat, Chaisiri Ketlantlra, Teera Ramasoota, 
Surasak Sampatavanich 
Leprosy Control Division, Phrapradaeng, Thailand. 

7/ 239 

Leprosy is endemic in Thailand. A society in flux creates many problems 
because of the migration of leprosy patients. Leprosy control was started in 
Bangkok Metropolis in 1960, with one travelling skin team operating 9 clinics 
once a week. In 1963, a special skin clinic was established in Bangkok proper 
aimed at leprosy screening. A short orientation course was given to physicians 
and nurses prior to the establishment of integrated services in the Bangkok 
Municipality. In 1971 , the expansion of integration was carried into 3 provincial 
health services around Bangkok. Methods and activities of integrated work are 
now reported. 

So far, the area coverage is 2, I 72 square kilometers, 3.9 millions population. 
81 out of total 148 health centers (54 %) served as leprosy treatment centers. 

In 1971 , the leprosy control in Metropolis is jointly organized by the Leprosy 
Control Division, 3 provincial health services and Bangkok Municipality. 2,876 
leprosy patients are registered and treated. The average annual regularity rate 
is 62 %. Follow-up of absentees is made by letter, with 53 % success. 26 % of 
registered household contact were examined, which yielded a detection rate of 
1 ° per mille. 

The results of epidemiological and operational assessment of leprosy control 
in the Metropolis are reported and discussed. 

7/240 
Leprosy in Turkey 
T. Say lan, M. Baykent 
Istanbul Tip Fakiiltesi, Istanbul, Turkey. 

I have noticed that Turkey does not appear in most of the maps showing 
the world distribution of leprosy. 

Leprosy does exist endemically in some parts of Turkey, and sporadically 
in certain cities. 

This investigation will give some account to leprologists about the situation 
of leprosy in Turkey. The paper includes explanations of the following subjects: 
The number of the recorded leprosy cases; the estimated number of leprosy 
cases; the geographical distribution of the disease; how leprosy is diagnosed; 
free treatment; special institutions for leprosy sufferers; and the poss ibilities 
facing a patjent who has been treated for leprosy. 
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J Long-term care in the control of leprosy 
G. Herrera 

1973 

1/241 

Sanatorio Colonia Ntra. Sra. de las Mercedes, San Crist6bal, Dominican Republic 

There are no advantages in closing leprosaria and transferring their services 
to general State hospitals, where such (exceptionally) have beds available. Both 
types of service are expensive. Conceivably, annexes could be built alongside 
such hospitals for short-term admissions, in order to avoid the problems of 
social stigma; long-term admissions, however, would not be suitable for such 
annexes. 

Outpatient treatment will not by itself eradicate endemic leprosy without 
the addition of economic assistance for patients who are poor, so that there 
can be improvements in diet, clothing and bad housing which helps the spread 
of disease in patients with leprosy whose bacterial status has become negative 
only late, or not at all. Similar problems exist in patients with leprosy who 
have cardiac, renal or liver disease, or who are demented, and who thus cannot 
follow consistently the treatment prescribed. The 40 % of patients who are 
uncontrolled or lost in our statistics are mostly poor. Care in leprosaria is 
advisable for such patients as well as for the elderly, the blind and the crippled. 

The occurrence of resistance to sulphones makes it necessary to reassess the 
value of this drug, and to be cautious when speaking of cure. 

Care in leprosaria is more social than medical. This regime is not anta
gonistic, but complementary to outpatient care. It leads to better control of 
the leprosy endemic. 

J Difficulties in integrating anti-leprosy activities in the general public 
health services 
,. C. S. Carvalho, , . C. Sampa"io 
National Leprosy Division, S. Paulo, Brazil. 

7/242 

Since the Seminar on Leprosy Control - Belo Horizonte, Brazil, July, 1958 
and the VIII International Congress of Leprolygy - Rio de Janeiro, September, 
1963, it has been recommended to integrate anu-Ieprosy activities in the general 
public health services. 

However, those meetings did not refer to difficulties and how to remove 
them, in order to accomplish the desirable integration. 

The main difficulties are: 
a) Fear of the disease and dread of the word "leprosy" itself and its derivatives. 
b) Lack of qualified personnel in the general health service units. 
c) General public health services units still lacking material resources. 
d) Need to gratify the physicians and paramedical personnel with additional 

salary because they are working in a service of special condition, those 
involved in the activities of leprosy control. 

e) Priority must be given to activities of leprosy control, since there is no indi
cation that prevalence and incidence are decreasing in the State of S. Paulo. 
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Mechanisms of nerve damage in tuberculoid and lepromatous leprosy 

J 

A. C. M. Weddell,]: M. H. Pearson,]. H. Morris ' 
Department of Human Anatomy, University of Oxford, England. 

In tuberculoid leprosy, the patient has the capacity to mount a cell-mediated 
immune response against M. leprae. When bacilli multiply within peripheral 
nerves, the inflammatory response they elicit destroys both bacilli and the 
Schwann cells that contain them. 

In lepromatous leprosy, bacilli multiply freely in both Schwann and peri
neuri~l cells. Their presence in the perineurial cells impairs their functional 
efficiency, allows leakage of extracellular fluid constituents into the endoneurium, 
and thus causes impairment of nerve function which is probably reversible. In 
an attempt to repair the perineurium, Schwann cells take on the form and 
function of perineurial cells, and form multiple layers of "pseudoperineurium", 
giving a characteristic multilayered appearance. This slow loss of Schwann cells 
is the major cause of irreversible nerve damage in lepromatous leprosy. 

9/244 

Mechanisms of nerve damage in borderline leprosy and in reactions 

J. M. H. Pearson, A. C. M. Weddell 
Leprosy Research Unit, Sungei Buloh, Malaysia. 

In borderline (dimorphous) leprosy, tbe patient has a limited capacity ' to 
attack and destroy M. leprae, and thus a high concentration of antigen is re
quired to elicit a cell-mediated immune response. When M. leprae invade 
peripheral nerves, they are irregularly distributed, with zones of greater and 
less concentrations. Thus, when such nerves are subjected to immune attack 
they are partially destroyed, and there is a characteristic appearance of foci of 
epithelioid cells interspersed with strands of normal looking but bacillated 
Schwann cells. 

The surviving axons in such nerves are vulnerable to compression and sub
sequent loss of function: this is liable to occur when, in reversal reaction, the 
granuloma becomes oedematous. Such damage, however, may be readily reversed 
if the pressure is relieved promptly, as by treatment with corticosteroids. The 
nerve damage in reversal reaction may, however, be permanent if the surviving 
leprosy bacilli and the Schwann cells in which they lie are destroyed by the 
increased immune response associated with reversal reactions. 

In erythema nodosum leprosum (ENL), immune complexes formed in nerves 
cause foci of inflammation, oedema, and sometimes necrosis: these can lead to 
acute or slowly developing nerve damage. 
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Leprosy neuropathy in men and mice: A comparative electron 
microscopical study 
]. Boddingius, A. C. M. W eddell, R.]. W. Rees 
Department of Human Anatomy, University of Oxford, Great Britain. 

63 1 

9/245 

Normal mice injected in both footpads or intravenously with M. leprae show 
2-2Y2 years after the date of infection clinical signs of sciatic nerve involvement 
("footdrop"). The histopathology of the affected nerves was found to be very 
similar to that of nerves in patients with borderline or lepromatous leprosy. 
Tuberculoid features, on the other hand, were present in a few mice only. 

The occurrence of bacilli in Schwann cells, endoneurial and perineurial 
macrophages, perineurial cells and, occasionally, within axons, was identical 
in men and mice. Similarities were also found with respect to structural changes, 
e.g., in the endothelium of endoneurial b lood vessels. 

However, lepromatous mouse nerves and nerves of early, untreated, cases of 
human lepromatous leprosy differed in the bacillary counts in various nerve 
tissue components, the involvement of the perineurium, and the location of 
baci llated macrophages. 

Mice with leprosy have recently been used for histo-physiological experiments 
(which cannot be carried out in men) on the integrity of the blood-nerve batTier 
and on the perineurial barrier. These barriers, .which are essential for the 
maintainance of proper environmental conditions for nerve impulse conduc
tion, were shown to be defective in advanced cases of neuropathy in leprosy. 

Pathogenesis of immunological damage to tuberculoid nerves 
An electronmicroscopic study 
C. K. Job, R. Verghese 
Schieffelin Leprosy Research Sanatorium, Karigiri, India. 

9/ 246 

Radial cutaneous nerve biopsies from 16 patients with tuberculoid leprosy 
(TT, & BT), were processed for electron microscopic examination and studied. 

In 4 patients, almost all the nerve parenchyma was replaced by mononuclear 
cells. Most of the macrophages had matured into epithelioid cells, and only 
very few with phagosomes containing M. leprae were present. There were also 
lymphocytes and giant cells. The Schwann cells in the lesions showed a variety 
of changes. There was hypertrophy of the cells with numerous, long, itTegular 
processes and increase in mitochondria and endoplasmic reticulum. Occasionally 
small clumps of M. leprae were present in their cytoplasm. Some Schwann cells 
with myelinated fibres were surrounded by mononuclear phagocytes, and a few 
were invaded by macrophages and lymphocytes. There was also evidence of 
demyelination and remyelination. 

It is reasonable to suggest that the damage to the nerves in tuberculoid 
leprosy is produced by a hypersensitive reaction against the antigen - containing 
Schwann cells which were invaded by mononuclear phagocytes and destroyed. 

The presentation is accompanied by 20 electron-microscope slides. 
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\)A contribution from the study of the ultrastructure of nerves and lesions 

to the pathogenesis of leprosy 
D. K. Dastur, Y. Ramamohan 
Neuropathology Unit, Grant Medial College, Bombay, India. 

From electronmicroscopic observations on nerves from lepromatous and 
tuberculoid patients, especially the former, three modes of dissemination of the 
infection become evident: - (I) a spread along the long axis of the nerve through 
Schwann cells, especially of nonmyelinated fibres; (2) a spread across the nerve, 
possibly from bundle to bundle, through perineurial cells; (3) and a dissemination 
throughout the body by the blood stream, the Schwann, the perineurial and 
the endothelial cell being consistently heavily bacillated. The destruction of all 
the normal Schwann cell constituents, including the axons, explained the greater 
frequency of Wallerian degeneration, even in lepromatous leprosy. 

Heavy bacillation of ·these 3 intraneural cells, with presence of many degene
rative M. leprae, the formation of large vacuoles around them, and the occur
rence of ?-lysosomal granu les, suggested marked similarities between these and 
the characteristic lepra cells in the skin lesions of lepromatous leprosy. 

In tuberculoid nerves, the pathogenetic chain of events is more difficult to 
follow and to interpret, but the general absence of M. lepme and the presence 
of epithelioid cells, the former possibly the result of the latter, and the various 
stages of degeneration of nerve fibres, confirm the light-microscopic impression 
of cellular reaction and fibrosis inflicting the parenchymal injury. 

J The significance of acid phosphatase in the neuritis and skin less ions 
of leprosy 
D. K. Dastur, A. S. Dabhollwr, A. C. Parikh 
Neuropathology Unit, Grant Medical College, Bombay, India. 

9/ 248 

The detection of acid phosphatase in the Schwann cells of tuberculoid nerves 
provided an insight into the functional efficiency of these cells during various 
stages of degeneration. In the normal control nerve, activity of this enzyme 
could not be detected. In the early degenerative phase, paired paranodal spots 
of granular activity, suggesting the presence of enzymes at the end of Schwann 
cells, were seen. With advancing degeneration, these spots tended to disappear, 
until no activity was encountered in a tuberculoid nerve ·in a state of advanced 
degeneration. 

In lepromatous nerves, the activity appeared to be confined to (a) Schwann 
cells harbouring M. leprae, and (b) macrophages filled with M. leprae infiltra
ting the nerve bundles, both confirmed by Fite Faraco staining on the same 
frozen section later. 

The cytoplasm of lepra cells in lepromatous lesions presented an identical 
appearance, and was full of acid phosphatase granules, a central clear space 
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usually representing the non-active nucleus. Tuberculoid lesions also showed 
enzyme activity in the cytoplasm of all the reactive cells, especially the large 
mono-nuclears, in the inner aspect of cells of sweat glands and in fibroblasts. 

d Study of the tropism of M. leprae in relation to nevus cells 
R. Garrido Neves, M.]. M. Almeida 
Rio de Janeiro, Brazil. 

9/249 

The authors studied the affinity of M. leprae for affinity to different kinds 
of nevus cells from each of the clinical forms of leprosy patients. 

The admitted neural origin of nevus cells and the recognized affinity of 
M . lepme for nerve endings were the reasons the present work was undertaken 

There are few references in the world literature to this matter. 
Our study was made on 50 cases and the histological stains used were hema

toxylin-eosin, Sudan III, Ziehl-Made-Klingmuller. 

'/ Internodal length in the sural nerve in leprous neuropathy 
M. Gourie Devi, M. C. Vaidya 
Safdarjang Hospital, New Delhi, India. 

9/250 

Examination of single nerve fibres with determination of the internodal 
length is an accepted and satisfactory method of demonstrating segmental de
myelination. 

In the present study, sural nerve biopsy was obtained from 2 control subjects 
and 10 patients suffering from M. lepme infection. The nerve was fixed in 
formol saline. The fixed nerve was washed in distilled water, and fixed in 
1 % osmium tetroxide for 24 hours. After washing in distilled water, it was 
macerated in a 2 : 1 mixture of glycerol and water. Single fibres were then teased 
in pure glycerol under Carl Zeiss stereoscope III with the help of fine mounted 
needles. Single fibres were then transferred to a microslide on which creosote 
was placed. About 20 fibres covering the whole range of fibre diameter were 
separated. These fibres were then arranged, the creosote was drained off, and 
the slide blotted. Permanent mounts were made in Entallan. The internodal 
lengths were measured, employing eye-piece micrometer at a magnification of 
100 and the fibre diameter at 1000. Along each internode, five measurements 
were made, and mean of their values was taken. The results of the relation 
between the internodal length and diameter in the controls and the subjects 
under study are presented. Light and electron-microscopic study of a piece of 
the same nerve was also made to substantiate and confirm the observations. 
The significance of these findings will be discussed in relation to the type of 
pa thological lesion. 
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J Peripheral nerve homografts in leprosy 
J. C. Hargrave, R. S. Gye, J. G. McLeod, G. C. Booth 
East Arm Leprosy Hospital, Darwin, Australia. 

1973 

9/251 

Sensory loss is the most important disability a leprosy patient can experience. 
In 1970 and 1971, 23 peripheral nerve grafts were performed on 15 leprosy 
patients. The nerves selected for grafting were the median, ulnar and posterior 
tibial nerves as these afford most protection from noxious stimuli. All patients, 
except one, had total sensory loss in all modalities, and prior to operation the 
level of the defect was isolated by electrophysiological studies. A technique 
using freeze-dried, irradiated cadaver grafts was employed, and immunosuppres
sives were administered before operation and for a variable period up to 12 
months afterwards. In 5, there was sensory return over most of the area in
nervated; in one, there was return of sensation to part of the area: in 13, there 
was subjective sensory return that could not be adequately assessed 12 months 
postoperatively, and in 4 there was no sensory return. There was no evidence 
of muscle re-innervation in any. At operation, all nerves were found to be 
much more extensively damaged than expected and grafts ranging from 10-31 
cm in length were necessary. The technique, although simple, is in a develop
mental stage and the results do not warrant its widespread use at present. 

/ Innervation of muscle in leprosy - with particular reference to the 
muscle spindle 
S. S. Pandya, R. G. Chulawala 
Acworth Leprosy Hospital, Bombay, India. 

9/ 252 

One of the features of the peripheral neuropathy of leprosy is the predilec
tive neurogenic involvement of some (generally distal) muscles with sparing of 
others (usually proximal). It is a common observation that tendon reflexes are 
retained even in the advanced stages of the neuropathy. This presumably 
reflects the sparing of the stretch reflex peripheral pathway in the latter group 
of muscles. 

Theoretically, however, in the disseminated (bacteriologically positive) type 
of disease, there is no reason to expect a restricted bacillary presence and neural 
damage. 

This study attempts to detect and compare histological evidence of abnorm
ality of muscle innervation with the help of routine stains and a special si lver 
impregnation technique. 

Biopsy specimens of commonly (flexor carpi ulnaris) and infrequently (bra
chioradialis and others) involved muscles from early, moderately advanced and 
lepromatous leprosy have been used. The si lver technique demonstrated both 
extrafusal and intrafusal innervation. 



41 , 4 Abstracts of Congress Papers 635 

Qualitative pathological changes detected in the extrafusal nerves were com
pared and correlated with those in the fusimotor and sensory innervation. 

The gradation of abnormalities demonstrated indicates that neural involve
ment (in this type of leprosy at least) is of a wider distribution than is obvious 
on clinical examination. 

J The significance of muscle infection in leprosy 

] . M. H. Pearson, A. G. M. Weddell, R.]. W. Rees 
Leprosy Research Unit, Sungei Buloh, Malaysia. 

9/253 

The apparent predilection of M. leprae for striated muscle in the early 
stages of the mouse footpad infection has stimulated investigation of the oc
currence of leprosy bacilli in both smooth and striated muscle in patients with 
all types of leprosy before and during treatment. Healthy contacts of patients 
with infectious leprosy have also been biopsied, and striated muscle examined 
histologically for the presence of M. leprae. In this paper the results of invest
igations, including inoculation of muscle suspensions into the footpads of mice, 
will be summarized, and the significance of muscle involvement in the patho
genesis and management of leprosy assessed. 
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J Scanning electron microscopy of articular cartilage from patients 
with flexion contractu res of digits 

J 

C. D. Enna, M. L. Zimmy 
U.S. Public Health Service Hospital, Carville, U.S.A. 

Flexion contracture of the interphalangeal (IP) Jomts of the fingers is not 
an uncommon sequela of neglected paralytic deformities of the hand in leprosy. 
Contracture of the skin, soft tissue, and of ligamentous and capsular structures 
are evident; yet the gross appearance of the articular carti lage is smooth, a 
finding which provokes controversy as to whether there might or might not be 
pathological changes in view of the existing situation in which the joint func
tions of lubrication and movement are lost. 

Articular cartilage samples from IP joints were obtained at operation from 
patients with leprosy who had flexion contractures. The specimens were specially 
treated for light microscopy study and scanning electron microscopic study. 

Changes were observed by both methods of examination of the cartilage, 
which appear to indicate a process of calcification involving the articular car
ti lages that were studied. 

11 /255 
Fluorochome staining of M. leprae in tissue smears 
R. E. Mansfield 

Fluorohrome stammg techniques for mycobacteria have been hampered in 
the past by many artifacts. These methods have previously been little used in 
leprosy work. I mproved staining methods and modern fluorescent microscopes 
make these methods a useful tool in the study of leprosy. 

Methods are presented including important modifications in deparaffiniza
tion, decolorization and cover-slipping techniques. Mycobacteria are thus stained 
so intensely that they may be examined in a lighted room. 

Utilizing these improved fluorochrome methods, comparable results in iden
tifying bacterial numbers (B.I.) and morphology (M.I.) of M. leprae have been 
obtained with the fluorochrome method and carbol-fuchsin stains. Modified 
bright field microscopic techniques are possible with this fluorochrome method. 
The fluorochrome stain has a definite advantage in the ease and speed in identi
fication of small numbers of mycobacteria under lowpower magnification. 
Fluorochrome-stained material may be restained with carbol-fuchsin methods, 
but carbol-fuchsin-stained material cannot be effectively declorized and restained 
by fluorochrome methods. Fluorochrome screening is recommended whenever 
mycobacterial disease is suspected, and especially in those instances in which 
small numbers of myobacteria are to be found in the specimen. 
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/ The evaluation by the bacteriological and morphological indicies of the 
bacteriological results during clinical trials in patients with leprosy 

M. T. Hirsal, P. C. de C. Gama 
Instituto de Leprologia, Rio de Janeiro, Brazil. 

In 3 therapeutic trials involving approximately 3000 readings, we determined 
the morphological index, as described by Ridley, together with the bacteriologi
cal index, expressed by I to 4 crosses, according to the degree of globi formation. 

The morphological index had the following advantages over the bacteriologi· 
cal index: 

1. Earlier evidence of therapeutic action. 

2. Greater uniformity of results in the various lesions studied . 

.3. Greater accuracy in the expression of drug action upon the bacilli rather 
than upon the lesions. 

The main conclusions of this study are as follows : 

1. In general, the morphological index reveals -improvement after 5 or 6 
months of treatment. 

2. We did not detect cases with Ridley index values of 0, 1, 2 and 3, even In 

patients not previously treated. 

3. The smallest index figure found was 4. Changes of 4 to 5 were found after 
5 or 6 months; of 4 to 6 at 13 months, with a mean of 9 months; from 4 to 
7 after 25 months. 

4. At the index value of 7, the nasal mucus was in general negative, and there 
were intense granulation in the lymph of the lobe of the ear. 

l> . Comparison of the bacteriological and the clinical results shows that the 
former were very slightly improved only, which suggests that the anti- leprosy 
drugs act more upon the lesions than upon the bacilli. 

The present study also suggests that the morphological index of Ridley should 
be altered for the following reasons: 

1. In practice, index 0, 1,2 and 3 do not occur. 

2. The large number of indices (II) reduces the clarity which each of these 
represents. 

3. The lack of a numerical value for nega tive results, so that it is not possible 
to determine the mean index for various lesions where one or more of these 
is bacteriologically negative. 

For these reasons, the authors sugges t a new index which would overcome 
the disadvantages d escribed. 
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V Scanning electron microscopy of articular cartilage from patients 
with flexion contractu res of digits 

c. D. Enna, M. L. Zimmy 
u.s. Public Health Service Hospital, Carville, U.S.A. 
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Flexion contracture of the interphalangeal (IP) Jomts of the fingers is not 
an uncommon sequela of neglected paralytic deformities of the hand in leprosy. 
Contracture of the skin, soft tissue, and of ligamentous and capsular structures 
are evident; yet the gross appearance of the articular carti lage is smooth, a 
finding which provokes controversy as to whether there might or might not be 
pathological changes in view of the existing situation in which the joint func
tions of lubrication and movement are lost. 

Articular cartilage samples from IP joints were obtained at operation from 
patients with leprosy who had flexion contractures. The specimens were specially 
treated for light microscopy study and scanning electron microscopic study. 

Changes were observed by both methods of examination of the cartilage, 
which appear to indicate a process of calcification involving the articular car
tilages that were studied. 

Fluorochome staining of M. leprae in tissue smears 
R . E. Mansfield 

11 / 255 

Fluorohrome stammg techniques for mycobacteria have been hampered in 
the past by many artifacts. These methods have previously been little used in 
leprosy work. Improved staining methods and modern fluorescent microscopes 
make these methods a useful tool in the study of leprosy. 

Methods are presented including important modifications in deparaffiniza
tion, decolorization and cover-slipping techniques. Mycobacteria are thus stained 
so intensely that they may be examined in a lighted room. 

Utilizing these improved fluorochrome methods, comparable results in iden
tifying bacterial numbers (B.l.) and morphology (M.l.) of M. leprae have been 
obtained with the fluorochrome method and carbol-fuchsin stains. Modified 
brightfield microscopic techniques are possible with this fluorochrome method. 
The fluorochrome stain has a definite advantage in the ease and speed in identi
fication of small numbers of mycobacteria under lowpower magnification. 
Fluorochrome-stained material may be restained with carbol-fuchsin methods, 
but carbol-fuchsin-stained material cannot be effectively declorized and restained 
by fluorochrome methods. Fluorochrome screening is recommended whenever 
mycobacterial disease is suspected, and especially in those instances in which 
small numbers of myobacteria are to be found in the specimen. 
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The evaluation by the bacteriological and morphological indicies of the 
bacteriological results during clinical trials in patients with leprosy 

M. T . Hirsat P. C. de C. Gama 
Instituto de Leprologia, Rio de Janeiro, Brazil. 

In 3 therapeutic trials involving approximately 3000 readings, we determined 
the morphological index, as described by Ridll':!Y, together with the bacteriologi
cal index, expressed by 1 to 4 crosses, according to the degree of globi formation. 

The morphological index had the following advantages over the bacteriologi. 
cal index: 

1. Earlier evidence of therapeutic action. 

2. Greater uniformity of results in the various lesions studied. 

3. Greater accuracy in the expression of drug action upon the bacilli rather 
than upon the lesions. 

The main conclusions of this study are as follows: 

I . In general, the morphological index reveals -improvement after 5 or 6 
months of treatment. 

2. We did not detect cases with Ridley index values of 0, I, 2 and 3, even in 
patients not previously treated. 

3. The smallest index figure found was 4. Changes of 4 to 5 were found after 
5 or 6 months; of 4 to 6 at 13 months, with a mean of 9 months; from 4 to 
7 after 25 months. 

4. At the index value of 7, the nasal mucus was in general negative, and there 
were intense granulation in the lymph of the lobe of the ear. 

5 . Comparison of the bacteriological and the clinical results shows that the 
former were very slightly improved only, which suggests that the anti- leprosy 
drugs act more upon the lesions than upon the bacilli . 

The present study also suggests that the morphological index of Ridley should 
be altered for the following reasons: 

l. In practice, index 0, 1,2 and 3 do not occur. 

2. The large number of indices (II) reduces the clarity which each of these 
represents. 

3. The lack of a numerical value for negative results, so that it is no t possible 
to determine the mean index for various lesions where one or more of these 
is bacteriologically negative. 

For these reasons, the au thors suggest a new index which would overcome 
the disadvantages described. 
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A study of circadian rhythms of various parameters of the blood and urine 
on patients with leprosy 
C. D. Enna, L. E. Scheving, F. Halberg, R. Jacobson 
USPHS Hospital, Carville, U .S.A. 

Many body functions demonstrate a circadian rhythm of endogenous origin 
and show a peak level of activity at a certain time during a 24-hour period. As 
the prevention or treatment of disease requires evaluating the normal as a 
reference standard for abnormality, it is esential to analyze periodicity directly 
to resQlve the temporal aspect of normalcy; otherwise it would be evaluated 
indirectly on the basis of gross deviation induced from a norm which is un 
qualified as to time. This approach to analysis is significant, since changes in 
phase relations among circadian rhythms will show physiological functional 
changes as well as pathological impairment due to disease. 

Such studies are not previously reported in leprosy; this fact has prompted 
the present undertaking to determine if circadian rhythms are exhibited by 
patients with leprosy, and, if so, what is the extent of change in the amplitude 
and timing of these rhythms. 

Variables of blood and urine studied included: 
Blood: SGOT, direct bilirubin, triglycerides, urea, potassium, calcium, al

kaline phosphatase, protein, glucose, cholesterol, phosphate, and sodium. 
Urine: 17 KG steroids, epinephrine, norepinephrine, sodium, potassium, and 

chloride. 
This study has demonstrated a rhythm of the biochemical functions in pa

tients with leprosy. This information provides a data base for leprosy which 
serves as a quantification of one's normalcy and may be included in the patient's 
record as a reference standard for the disease. 

11/258 

Indeterminate leprosy - A five-year study - Histological observations 
R. M. Abalos 

Histopathologic studies were made on biopsy materials taken from 69 pa
tients who presented at the Cebu Skin Clinic, Cebu City, between the years. 
1965-1968 and whose lesions were clinically diagnosed as indeterminate leprosy. 
The clinical diagnosis of indeterminate leprosy was confirmed in 52 patients 
by demonstrating acid-fast organisms in their tissue sections; 12 failed to show 
acid-fast bacilli on serial sections; 4 had tuberculoid histology, and one had 
lepromatous leprosy. 

The histopathologic changes seen in the 52 cases consisted mainly of round 
cell infiltration around blood vessels, nerves and dermal appendages; small 
foci of epithelioid cells were also seen in 16 cases. Nerve involvement was in-
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" variably perineural; 14 cases also showed endoneural involvement, and in 2 
cases hyaline change was noted. 

Acid-fast bacilli were "demonstrated after careful search in nerves in all 52 
cases; in 33 cases bacilli were also seen in infiltrate, and in 8 cases bacilli were 
noted the arrectores pilorum muscles. 

These cases were followed up histopathologically for five years. The histo
logical changes observed will be presented and their significance discussed. 

The pathogenesis of relapse in leprosy 

D. S. Ridley 
Ho pital for Tropical Disea e , London, England. 

11/259 

Of 14 skin biopsies of very early relapsed lesions, 11 showed relapse in situ 
in an old granuloma and 3 were new disseminated lesions. The latter ~ll be
longed to patients from whom other biopsies had shown advanced relapsed 
lesions, and va cular dissemination was assumed to have taken place from other 
skin ites. 

Of the II relap e in situ Ie ions, olid- taining bacilli were found in nerve 
bundle in 9, in the granuloma in 7, in capillaries in 2, and in muscle in I. 
Where more than one ite was affected, the as ociation was between nerve and 
granuloma, or between nerve and capillary. Association between granuloma 
and capillary was not found except in the disseminated lesions. It was concluded 
that in most cases relapse was initiated in dermal nerves associated with an 
old lesion, and spread thence to the old granuloma before being disseminated. 
Relapse often appeared to be multifocal. In one case new solid staining bacilli 
were found in an old encapsulated globus. 

Immunological and histomorphological features of responsiveness of 
the organism in patients with leprosy at different stages of treatment 

A. I. StrukovJ R. S. BabayantsJ I. Ya. Shachtmeister, T. I. KopyovaJ 

N. M. GoloschapovJ A. V. Metelsky 
Moscow Medical Institute and Zagorsk leprosy clinic, U.S.S.R. 

11/260 

Morphologic changes in the skin developing under the influen e of treat
ment were studied in 24 patients with lepromatous leprosy by histochemical 
methods. 

The active form of lepromatous leprosy, early in treatment, presents a spe
cific granulomatous process in all layers of the dermis. Granulomata consist 
mainly of swollen histiocytes and leprous cells, the cytoplasm of which contains 
mycobacteria. A considerable activity of acid phosphatase in a portion of these 
cell may possibly indicate an increa ed phagocytic capacity of macrophages. 
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Marked regression of the di ease after several ourse of treatment is charac
terized by infiltrates with lymphoid elements showing high activity of acid 
phosphatase which ,drive out degenerating leprous cells. Lymphoid cells exert 
a cytotoxic effect on macrophages, and constitute morphological reflection .of 
reaction of hypersensitivity of a delayed type. Plasma cells in the infiltrates 
should apparently be regarded as a nonspecific response to products of resorption 
of degenerating specific structures. 

istological changes in erythema nodo urn in the form of oedema, activation 
of endothelium, fibrinoid changes of the ve seI-waIls superiomposed on lepro
matous granulomata, 0 respond to hyperergic re ponse of immediate type and 
are asso iated with a humoral immune mechanism. 

y 

Content of acid phosphotase in the macrophages of the skin of 
leprotic patients 

L. M. Chernysheva 
Scientific Research Institute on Leprosy, Astrakhan, U.S.S.R. 

11/261 

The lepromatous process is characterized by incomplete phagocytosis with 
the transformation of the macrophages into lepra cells. The reason for the func
tional insufficiency of the macrophages in leprosy is apparently the lack of 
capacity to fonn lyzosome and their enzymatic incompleteness. 

The capacity of the macrophages of the skin of leprosy patients to synthesize 
acid phosphatase (which is a lysosome-marker) was studied. The skin window 
method was used. 

The cells obtained 48 hours after the exposure of sterile tegmental glass on 
scarified skin, were monolayer imprints, consisting mainly of macrophages. The 
activity of acid phosphatasf: in them was demonstrated by the Comori method, 
and was characterized quantitatively according to the four-point system with 
statistical processing according to the Fisher-Student method. 

34 patients with lepromatous leprosy were investigated (17 with active disease, 
and 17 in the stage of obvious regression), and 9 patients with tuberculoid 
leprosy. 

There was a noticeable fluctuation in all the groups of the activity of acid 
phosphatase (from 0.3 to 1.9). Patients ' in the active stage of lepromatous leprosy 
had a mean index of the content of enzyme of 1.8, in the stage of regression 
it was 0.85, 'and in active tuberculoid leprosy it was 0.63. 

Thus the capacity of the macrophages of the skin of patients with lepro
matous leprosy to form lysosome and synthesize acid phosphatase is not reduced, 
as compared with the macrophages of patients with tuberculoid leprosy. This 
gives good grounds for postulating that the reason for the functional insuffi
ciency of the macrophages in regard to the mycobacteria ~f leprosy in lepro
matous leprosy is not a disorder of the synthesis of the given enzyme. 
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J Studies on a lipid fraction characteristic of lepromatous lesions 
J. L. Avila, R. Rangel-Aldao, J. Convit 
Instituto Nacional de Dermatologia, Caracas, Venezuela. 
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, 11/262 

Skin biopsies were taken from 26 patients studied clinically and histologi
cally: 20 with lepromatous leprosy, 2 with dimorphous lepro y, and 4 with 
tuberculoid leprosy. 5 histologically normal. kin specimens were also studied. 
Lipids were extracted by the method of Folch et al., and fractionated by' thin 
layer chromatography u ing benzenejn-hexane (95 : 5 v /v) as developing olvent. 
A specific lipid fraction was separated from all the lepromatous lesions (from 
lepromatous leprosy and from dimorphou leprosy). It was lso found in 
b. .Ii-rich lepromatou spleen, suggesting an a ociation with M. leprae. hi 
lipid fraction was not found in normal skin, tuberculoid leprosy or in tuber
culoid lesions of dimorphous leprosy. We have not been able to find this lipid 
fraction in other cultivable mycobacteria, murine leprosy or in several genera 
of nocardia and corynebacteria. Regarding its chemical characteristic, it seem 
to be highly saturated, to have a Rf of 0.90 in benzenejn-hexane and to be non
saponifiable. We were not able to identify this lipid fraction, but have eviden e 
suggesting that it has a polar group and perhaps a long aliphatic chain. 

Adrenocortical function in patients with leprosy 
R. R. Jacobson, C. D. Enna 
USPHS Hospital, Carville, U.S.A. 

11/263 

Several reports in the literature suggest that adrenocortical function i redu
ced in patients with leprosy. The reasons for this are not apparent, and at 
Carville, at least, none of our patients clinically demonstrate any eviden e of 
adrenocortical insufficiency. Recently we measured steroid excretion in a num
ber of our patients as part of a study of circadian rhythm in patients with 
leprosy. In general, the results were normal, with no decrea e in adr nal func
tion being evident. Later the study was expanded to evaluate the adrenal-pituitary 
axis by measuring responsiveness to ACTH and the effec s of metyrapone. The 
results to date are also within normal limits. It would thus appear that among 
leprosy patients seen in the U'nited States adrenocortical function is normaL 

J M. leprae in keratinocytes of hair-roots 
G. Klingmuller 
Bonn, West Germany 

11/26 

M. leprae can be found in t~le epidermi . We found M. leprae in the kera
tinocytes of hair-roots. The bacteria seem structurally inta t. h Y r n
centrated around the nucleus. The finding of ba teria in the lower epithelium 
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of the hair follicle of an anagenous hair is in principle important. This part 
of the hair-bulb is kinetically quie cent for long periods. One can assume that 
here bacteria can remain and retain their virulence. I t is open to discussion 
whether present chemotherapy leaves these bacteria more or less untouched 
while a certain "cleansing" is taking place in the corium. These observations 
may provide a clue to the recurrence of leprosy after treatment. The M. leprae, 
preserved in a "kinetic deep freeze", resume their activity when, for example, 
there is a change in the activity of the keratinocytes. 

Visceral involvement in erythema nodosum leprosum 

R. N. Fleury, D. V. A. Opromolla, M. M. Tolentino, C. Tonello 
Hospital Aimores, Brazil. 

11/265 

From 50 autopsies of leprous patients, 25 were of active lepromatous type. 
Among these, 6 died during erythema nodosum leprosum. 

I t is well known that these lesions are not restricted to the cu tis and su b
cutis, but can be observed in all sites affected by the lepromatou infiltration. 
This fact was ob .erved in our material, which indicates the in tensi ty of the 
changes and their direct or indirect influence on the fatal outcome. 

The changes at the different sites were examined, and their Fole in the pro
duction of the final picture was investigated within an anatomo-clinical context. 

The presence of extensive superficial skin lesions, as well as hepatic and . 
pharyngo-Iaryngeal lesions, was considered to be particularly important. 

Also, the role of post-erythema nodosum cicatricial lesions was investigated, 
and their part in aggravating the anatomical and functional picture of visceral 
leprosy. 

Hepatic amyloidosis in leprosy 
M. C. Leite-Ribeiro, C. Tonello, M. M. Tolentino, R. N. Fleury, 
D. V. A. Opromolla 
School of Dentistry of Bauru, University of Sao Paulo, Brazil. 

11/26G 

One hundred livers, obtained from autop ies of leprous patients, were studied 
by several techniques for the demonstration of amyloid. 

A comparative analysis was made of the efficiency of the various techniques 
for the precise diagnosis of amylpid in tis ue. 

The inten ity of amyloid infiltration was orrelated with the different cli
nical form of the disease. 



41,4 Abstracts of Cong ress Papers 645 

J 11 / 267 

Changes in the anterior nasal spine (ANS) and the alveolar process of the 
maxillary bone (APM) in leprosy. A clinical examination 

V. M ¢ller-Christensen 
Roskilde, Danmark. 

The author reports the preliminary results of a clinical examination of the 
anterior nasal spine (ANS) and the alveolar process of the maxillary bone (APM) 
in 333 in-patients from Phrapradaeng Leprosarium, Bangkok, Thailand, in 
February-March, 1972. 

The patients are divided into three groups: 

Group I: Lepromatous - 258 patients (male: 128; female: 120); 
Group II: Borderline - 19 patients (male: 7; female: 12); 
Group III: Tuberculoid - 56 patients (male: 37; female: 19). 

The results from group I: 

62 % show changes in the ANS, 16 % changes in the APM. 
22 % with changes in ANS show changes in APM. 
85 % with changes in APM show changes in ANS. 
The rate for male is higher than the rate for female. 

The figures are different from the examinations of the Danish medieaval 
leprosy-material, where 76,2 % chow changes in the ANS, and 66 % changes 
in the APM. 

11/268 
Maxillary and dental changes in young leprosy patients in Thailand 

K. Danielsen 
Copenhagen, Denmark. 

Maxillary changes (including atrophy of the anterior nasal spine and of the 
premaxillary region of the alveolar process) have been found by M\611er-Christen
sen, and dental changes (including malformation of the roots of the upper 
incisors, and crowding of the upper anterior teeth) by the author in Danish 
mediaeval skeletons of children who had had lepromatous leprosy. 

In order to search for similar changes in living patients, the author has studied 
the children in Phe-Pra-Daeng, Bangkok (55 patients) and in McKean Leprosy 
Hospital, Chiang-Mai (32 patients), representing 52 lepromatous, 26 tuberculoid 
and 9 borderline or indeterminate cases. 

Lateral skull X-ray pictures were taken for evaluation of the condition of 
the anterior nasal spince. Full mouth intraoral dental X-ray examination showed 
the shapes of the roots and 'the level of the alveolar osseous margins. Plaster 
casts were prepared from the upper and lower dentitions. A full clinical, oral 
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and dental, examination was performed, and relevant anamnestic alld patho
genetic information was obtained. 

Atrophy of the anterior nasal spine was found in a few patients with lepro
matous or tuberculoid leprosy. Crowding of the upper anterior teeth in a num
ber of lepromatous and tuberculoid patients was not as marked as the findings 
in the mediaeval skulls. Characteristic atrophy of the premaxillary alveolar 
margins and typical root malformation of the incisors could not be demon
strated. 

Thus, the dental and maxi llary lepromatous changes seem to be less pronoun
ced in a modern tropical population than in the mediaeval Danish material. 
Some factors possibly contributing to this discrepancy are discussed. 

Pathological adrenal changes in lepromatous leprosy 

\ C. A. ]. Vazquez,]. Bernard 
Buenos Aires, Argentine. 

11 / 269 

We studied the adrenal gland in 60 patients suffering from leprosy, and 
describe the pathological changes and the interesting relations between them, 
and some clinical aspects. 

\ 
11 / 270 

Gastroenterological changes in patients with reactional lepromatous leprosy 
]. Bernard, A. Bensadon, M. Guaraz 
Buenos Aires, Argentina. 

We have studied the gastroenterological lesions found in necropsies of 
tients who had had reactional lepromatous leprosy, and who had preser," 
clinical manifestations of intestinal disease during life. 

Visceral bacilloscopic study in quiescent lepromatous leprosy 

J. Bernm'd, I. Simonovich, J. Ganopol 
Buenos Aires, Argentina. 

11 / 271 

We have studied the bacilloscopic findings in liver, spleen, testes, lymph 
nodes, pancreas and other viscera in necropsies of patients who, before death, 
had quiescent lepromatous leprosy. We found that M. leprae wert' present in 
large numbers in many tissues. We consider it very important that these lesions 
exist, despite treatment. 
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J Hepatic changes in reactional lepromatous leprosy 

J. Bernard, J. Pacin 
Buenos Aires, Argentina. 

647 

11 / 272 

We observed hepatic changes in leprosy patients with reactional lesions. 
These changes were non-specific hepatitis, serum hepatitis, and necrotizing he
patitis. We think that these lesions were produced by leprosy reaction, but we 
do not know if they were a pharmacological side-effect of antireactional treat
ment. 

J 11 /273 
Immunopathologic dynamics in the evolution of polar forms of leprosy 

A. Serial, R. Chim-a, A. Laterza, R. A1·curi 
Hospital Carrasco, R osario, Argentina. 

General Gonsiderations: As time goes by, we are becoming convinced that 
the initial stage of leprosy is the indeterm inate form, clinically often undetected 
unless it changes towards the polar forms. 

Very distinctive features have attracted our attention as suggesting the devel
opment of polar features. The object of this paper is to renew the histiophysio
pathological dynamics on an immuno-allergic basis. 

Indeterminate to tuberculoid: The transformation is rapid, and it takes 
place in a few days or weeks. The histopathological findings in the cutaneous 
lesions are: -

a) Increase in number of lymphocytes, round cells, plasmocytes and plasma 
cells. 

b) Extension and diffusion of the infiltrate to the re ticular connective tissue, 
hing the deep dermis and hypodermis. 

L, o,e histiocy tes become epithelioid in appearance, and eventually form tu-

berculoid follicles. 

d) Destruction of the collagen tissue - an allergic phenomenon (it occurs in the 
subepidemal collagen, epineurium and endoneurium). 

e) Lymphocytic depletion, as well as of plasma cells and round cells, with 
predominance of tuberculoid follicles. 

Indeterminate to lepromatous: This is a slow process, and it takes many 
months or years. 

a) Small increase of lymphocytes, plasmocytes and round cells; 

b) There is no destruction of the collagen fibres; 

c) Some histiocytes become vacuolated; 

d) Little or non-existent depletion of lymphocytes, plasma cells and round cells. 
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Histopathological study of leprosy and malignant tumours 
Katsunari Fukushi, Nori uke Sasaki 
Nihon Medical School, okyo, Japan. 

1973 

11/274 

In the days of treatment with chaulmoogra oil, malignant tumours were 
rarely seen in Japanese patients suffering from leprosy. With the advent of chemo
therapy, all kinds of carcinomata appeared more in patient with leprosy ((22 % 
or 46 out of 210 patient oming to autopsy in ama Leprosarium) than in 
other (13 %). hi i thought to be due not only to the prolongation of the 
aver ge life pan (60 year ), but I 0 Fromme' "mesenchymetheroie". 

kin c r inomata induced by methyl holanthrene in .mice are believed to be 
due ' to hypofun tion of the reti ulo-endothelial ystem, while arcomata are 
a 0 iated with hyperfun tion of the y tern. In patients in whom the reti ulo
endothelial system i normal, carcinomat and sarcomata occur with equal fre
quency. 

11/275 
Histopathological study of the cutaneous reticular membrane of mice 
after infection with M . leprae and M. lepraemurium 
Katsunari Fukushi, Norisuke Sasaki, Kiyo Sushida 
Nihon Medical School, Tokyo, Japan. 

In the skin of mice, rats and guinea pigs, there is, adjacent to the tunica 
muscularis cutis, the cutaneous reticular membrane (Fukushi's membr~ne), 

which represents the reticulo-endothelial system of the skin. 

1. ,After infection by M. lepraemurium, this membrane phagocytoses the myco
bacteria, thus producing the globus; hyperfunction of the reticulo-endothelial 
system results in a histological finding analagous to T-type leprosy. 

2. In the case of inoculati n with M. leprae, we obtained the same type of 
histological finding as is found in L-type, ,. -type and acute infiltration. 

3. This membrane plays the principal role 
in skin reactions, such as the tuber

culin and lepromin reactions. 

4. his membrane furnishes the starting-point of sarcomata. 

Hair-root changes in 
leprosy patients 

N. ParisisJ J. Stratigos, A. Varelzidis, A. Theodoridis, J. Capetanakis 
University of Athens, Greece. 

11 /276 

Alopecia is one of the clinical features of leprosy. Hair-root changes in 36 
patients uffering from lepromatou lepro y were ob erved by the method of 
trichograms. The findings of these changes are di cus ed. -
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The importance of constriction of nerve channels and of trunk compression 
of nerves in leprosy (vascular, metabolic and bacteriological consequences). 

A. Carayon Lequellec, Huet, Ratti 
Institut de Pathologie Exotique, Marseilles, France. 

Constriction of nerve channels has been convincingly demonstrated at ope
ration, by nerve biopsies and, more simply, by neurography. It appears after 
ossification of the epitrochlea (after the age of 16 years) . It is caused not by 
anatomical or positional nalTowing of the channel, but by a progressive in
crease in the size of the nerve. 

Vascular effects: after a study of classical anatomy and of arteriography, 
experimental studies of haemodynamics in the dog and in the rat have been 
compared with a series of angiographic and lymphographic studies. In addition, 
there were histological studies. 

M etabolic changes: the ischaemia produced by the raised pressure in the 
nerve trunks leads to a disintegration of the lipid part of myelin into phospholi
pid, glycolipid, then into fatty acids (personal experimental study in the dog), 
and also of the P2 antigenic protein fraction. 

Effect on M. leprae: M. leprae lives as a saprohyte in a predominantly phos
pholipid environment, as it has a chemical affinity there. In the first place, 
there is an hypoxia, which stimulates bacterial multiplication (microaerophilic 
organism); then the increasing anoxia and the stimulation of the reticuloendo
thelial system by the fatty acids (focal Freund phenomenon) leads to death of 
the organisms, with liberation of mycobacterial antigens, no doubt influenced 
by P2. 

~ Fundamentals of peripheral nerve surgery in leprosy 

A. Carayon 
Institut de Pathologie Exotique, Marseilles, France. 

II / 278 

Pathological physiology is summarized on the basis of Starling's law: focal 
arteriolar hypertension above the constriction (in relation to the limb root), 
initial impairment of venous return, increase of permeability of the vascular
nervous balTier, progressive oedema in the nerve trunk. 

Morbid anatomy: in cases of lepromatous leprosy, after one year, progres
sion to hypertrophic sclerosis with inflammatory foci blocking oedema in small 
but multiple compartments. 

In tuberculoid and borderline leprosy, the increased cellular activity, as a 
result of the metabolic conditions, may lead to severe focal destruction. 

In addition, there may be non-specific microangiopathic auto-immune 
neuritis (erythema nodosum leprosum and other reactions) at unusual sites (ra
dial, high median, anterior tibial), 'or at the usual sites. 
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Electrical physiological tes ts: in the acute forms, poor results have no prog
nost ic significance. In long-standing neuritides, the global G.F. test has a nega
tive value (contra-indication to operation). EMG is of great value and is more 
helpful than the measurement of velocity of conduction, which is too sensitive 
a test. 

Early decompression (prophylactic rehabilitation), in cases in which steroids 
and thalidomide prove to be unsuccessful, involves widening the channels, with 
or without associated endoneurolysis, depending upon the duration of involve
ment (ahout 3 months). 

\ Central nervous system in ~uman leprosy 
\J M. C. Vaidya, M. Gourie Devi 

All India Institute of Medical Sciences, New Delhi, India. 

]) / 279 

Despite the teeming parasitization of skin, nerve trunks and dorsal root 
ganglia which characterizes M. leprae infection in human beings, there is an 
absence of documented reports concerning the involvement of the central ner
cous system. Since a recent report describes M. leprae in the brain of a mouse. 
it was proposed to investigate the possible infection of the central nervous 
system in human beings. 

Cerebrospinal fluid (CSF) obtained aseptically from patients suffering from 
lepromatous leprosy and fluid from suitable controls. was inoculated into the 
footpads of Strain 'A' inbred mice. In course of time. swelli~g of the footpad
footdrop, etc., were observed. The animals were subsequently killed at varying 
intervals. Various ti ssues were processed for light and electron-microscopic exa
mination, and the lesions in these animals were compared with those in con
trols. On transplantation of skin to the experimental animals. delayed homo
graft rejection was found in the former group. 

The observations were also made by clinical and electro-diagnostic exami
nation of the nervous system in the CSF donor leprosy patients. The CSF from 
these patients was processed by microscopic. biochemical and culture techniques 
to define the routine as well as its antigenic properties. The conclusions open 
up new avenues for further work, and call for further investigations to deter
mine the status of the central nervous system in human leprosy infections. 

Aberrant spermatogenesis in human leprosy 
J K. Walia, M. C. Vaidya 

All India Institute of Medical Sciences, New Delhi, India. 

11 / 280 

The present investigation was undertaken to reveal if errors are produced 
in spermatogenesis leading to formation of abnormal sperms and zygotes in 
humans as a sequelae to M. leprae infection. 
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Testicular biopsies from five leprosy patients were obtained for this study. 
Histological sections and air-dried chromosome preparations were made. Tubule 
abnormalities and presence of an early meiotic arrest were analysed. The findings 
are presented and discussed. 

\ v Electron-microscopical investigation of tuberculoid leprosy 

C. Jansen, G. Klingmiiller 
Bonn, Germany. 

Il / 28 1 

A review of the epitheloid cells granulomata in tuberculoid leprosy discloses 
a certain cell variation. Microscopically shows either compact or loose granulo
mas. One type can be regarded as a young productive process. More often one 
finds loose proliferations arround vessels and nerves, but sometimes without 
visible dependence on these. It is possible to distinguish between a fibroblastic 
and a histiocytic-macrophagic type of cells. On the basis of these findings it 
appears that the epitheloid cell is not a homogenous cell either in origin or 
function, it may be deducted to perform in wiew of its cytoplasmic organi
zation. We also believe to be able to observe similar cell changes in the endo
theles of vessels and in the Schwann-cells. It is evident that a more or less 
large number of cells is involved in tuberculoid leprosy. 

11/ 282 
J Electron microscopic study of hepatic amyloid infiltration in leprosy 

M. C. Leite-Ribeiro, R. Taga, M. M. Tolentino, R. N. Fleury, C. Tonello, 
D. V. A. Opromolla 
School of Dentistry of Bauru, University of Sao Paulo, Brazil. 

The distribution of amyloid infiltration was studied in hepatic biopsies of 
5 different patients. 

These presence of amyloidosis was first confirmed by its refracitibi1ity in the 
Congo red test. 

Correlations were made between optical and electron microscopical findings. 
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-J Case selection and results of direct surgery in 586 cases of leprous 
neuritis involving t.he large nerve trunks 
A. Carayon J P. Giraudeau 
Institut de Pathologie Exotique, Marseilles, France. 

1973 

13/283 

The persisting scepticism as to the effectiveness of nerve surgery is due to 
the absence of selection. The selection of cases involves: 

resistant painful neuritis (242 cases); 
neuritis detected in less than 3 to 6 months; 
I ~9 cases (88 with pain) with weakness, and 63 without weakness; 
neuritis affecting the posterior tibial nerve with refractory or recurrent 
trophic disorders (164 cases); 
neuritis with partial deficit after a fairly long course (27 cases); 
secondary auto-immune neuritis (23 cases); 
long-standing painless neuritis with total deficit (69 cases), constituting in 
general (56 cases) a contra-indication. 

R esults 

There was constant relief of pain, clinical recovery in 65 % of cases of neuri
lis with defect treated within the first 6 months, and in 79 % of cases treated 
within the first 3 months. Carefully selected trophic abnormalities (without 
active bone lesions) healed in 94 % of cases. Partial neuritides recovered in 
30 % of cases, and secondary auto-immune neuritides generally in all cases, 
provided treatment was given early. 

j The surgical management of ulnar leprous neuritis at Carville 
(observations made over a 12-year period) 

C. D. Enna 
USPS Hospital, Carville, U.S.A. 

13/284 

All cases with leprous neuritis subjecled to a surgical method requmng 
neurolysis during the period 1960 to 1972 at the U.S. Public Health Service 
Hospital, Carville, Louisiana, were reviewed. 

This study was done to ascertain the indications for and the frequency of 
the procedure as noted during this period. The observed long-term results and 
current status of this procedure at Carville will be discussed. 
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j 13/285 

Microsurgery of peripheral nerves - its application to leprosy patients 

J. Oliete Benimeli 
Sanatorio de Fontilles, Alicante, Spain. 

Several cases are described of micro-endoneurolysis of peripheral nerves af
fected by leprosy. Recent advances m technique are indica ted, including nerve 
gra fting in leprosy patients. 

J Incidence and management of injuries and trophic ulceration of 
hands in leprosy 

S. Karat , A. B. A. Karat 
St. John's Medical College, Bangalore, India. 

13 /286 

The paper is based on a study of patients with upper-limb injuries and 
ulcerations. Out of a total of 5677 leprosy patients treated in domiciliary leprosy 
control and treatment programme, 261 patients presented with 372 hand in
fect ions or injuries over a period of 22 months. These were studied in relation 
to their age, sex and classification and compared with the total patient popu
lation. Their occupational patterns were studied and compared with those of 
the general population. 

An ef£ective pattern of management of upper-limb injuries as part of the 
domiciliary treatment programme which had been evolved over the previous 
years was carried out during the study period. This programme of treatment 
is described in detail in terms of its organization, personnel, equipment, and 
principles, and methods of treatment. 

The results of treatment of 372 hands were analysed in terms of method! 
of treatment, duration of treatment, percentage of patients needing in-patient 
care, and the feasibility and effectiveness of the methodology used. 

The classification of those who had hand injuries had a direct relation with 
the distribution of classification among patients with upper-limb anaesthesia 
rather than to the pattern of classification of the total patient population. 
There was no significant difference in the occupational pattern when compared 
to tbat of the general population. 

Protective rigid immobil ization was tbe most ef£ective form of treatment; 
a detailed description of tbe metbods used and found effective for the various 
types of ulcerations is given. 52 % of all ulcerations healed within 2 weeks; 
26 % needed more than 4 weeks; II % needed inpatient care. 
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The effectiveness of reconstructive surgery of the hands in leprosy 
A critical study 

A. J. Selvapandian 
Christian Medical Col1ege and Hospita l, Vellore, India. 

1973 

13/ 287 

During the pas t 22 years, m any methods have been devi sed and used for 
the surgical correction of deformity in leprosy patients. Return to useful life 
and fun ction al use of the hands were made possible. However, because of the 
anaesthesia, a large number of patients develop in course of time trophic changes 
or secondary deformities. 

This paper presents the long-term follow-up of patients whose hands were 
operated on during the past 18 years and W I.l0 live within a radius of some 25 
miles of Vellore; in these circumstances, house visits could be made to inves tigate 
whether the home or the occupational setting contributes to injury production. 
The post-operative hands were examined and records made of the measurement 
of the finger tips, the outli ne of the hand, and photographic appearance after 
3 months and 9 months. This procedure was repeated during the follow-up 
visits every year. 

A tota l of 283 patients were chosen for this study, 78 % males and 28 % 
females. The following reconstructive operations had been performed: 

Fowler's operation 
Extensor to Extensor Many-Tailed 
Extensor to Flexor Many-Tailed 
Sublimis 
Opponens 

-4 % 
- J2 % 
-35 % 
-20 % 
-29 % 

The follow-up-period ranged [rom 5 to 18 years. The patients belonged to 
12 different occupational groups. 

The long-term study regarding the cause of the occurrence of deformity and 
progressive absorption of the fingers is made for the different groups according 
to class ification of disease, various types of operations, the different intervals 
and occupations. 

Combined opponens replacement of thumb and digit. min. 

A. Beine 
Leprosy Relief Rural Centre, Chettipatty, I ndia. 

13) 288 

A new procedure is described that allows reconstruction of the metacarpal 
arch by replacement of opponens V in combination with opponens replacement 
of the thumb. The same motor tendon (usually sublimis IV) is used for suffi
cient opponens replacement of thumb and little finger. 

During opposition, the head of metacarpal V moves about half the distance 
taken by the head of metacarpal 1. Therefore the tendon slip (\1.1 of sub limis 
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IV) to replace the function of opponens V runs from the icision 1 cm distal 
the pisiforme through a pulley fixed at the joint capsule of metacarpal-phal
angeal joint V back to the the pisiforme where it is inserted. Thus it is achieved 
that metacarpal V and pulley move half the distance taken by the motor tendon 
supplying thumb and digit. min. 

The results of the first 6 cases after a follow-up of 6 months were cosmetically 
and function aIly so encouraging that opponens replacement of thumb and digit. 
min. is becoming a routine procedure in our operation programme. 

Extensor diversion graft operation for correction of claw fingers 

H. Srinivasan 
Central Leprosy Teaching and Research Institute, Chingleput, India. 

]3/289 

Paralysis of the intrinsic muscles of the hand is quite common in leprosy. 
The mechanics of the resulting deformity, claw-fingers, and the disability ot 
the "intrinsic-minus" fingers, are described. 

A new operation devised to overcome the disadvantages presented by the 
standard procedures is described. By this procedure, the finger is provided with 
a revised system of forces which corrects the claw-finger deformity and also 
considerably relieves the disability of the "intrinsic-minus" finger, by partly 
restoring the independence of the movements of the metacarpa-phalangeal and 
interphalangeal joints. 

This procedure has been caIled 'ex tensor diversion graft operation' and it 
achieves its objectives by diverting part of the excessive force on the extensor 
side of the metacarpo-phalangeal joint to its flexor side, thus stabilizing this 
joint. This is obtained by the insertion of a free tendon graft which spans the 
metacarpo-phalangeal joint on its volar aspect and is attached proximally to 
the long extensor tendon of the digit over the dorsum of the hand· and distally 
to the extensor expansion of the same digit. 

The operative procedure is described and a review of about 200 fingers 
operated on by this method is presented. 

13/290 

Reactivation of the interossei by palmaris longus extended by four grafts 
of fascia lata - personal technique 

P. Giraudeau, A. Carayon 
Institut Marchoux, Bamako. 

This operation, developed in 1968, is of great importance in the treatment of 
flexible claw-hand in patients with leprosy. It involves the grafting of four 
small strips of fascia lata on the palmaris longus, taken first from the level of 
the wrist, then from the forearm. 
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The whole is then joined by a surrounding graft. 
A tunnel is then fashioned in the forearm and a fragment of the roof of the 

carpal canal i resected, allowing easy passage to the whole. A small palmar in
cision in the hand makes access to the grafts easy. 

Four incisions at the sides of the fingers uncover the interossei. 
The four strips of fascia lata are then passed through the lumbrical canals 

and sutured to the corresponding bands. The results are excellent and no parti
cular exercises are required. 

J Modifications of the Zancolli operation in the treatment of ulnar 
clawing of the fingers in leprosy 

P. Bourrel, J. F. Blanc, P. Giraudeau 
Marseilles, France. 

13/291 

In 1957, ZancoJli suggested shortening of the capsule of the metacarpo
phalangeal joint to correct ulnar clawing of the fingers, and this operation is 
currently described as a "capsulorraphy". Actually, the operation includes 2 
steps - shortening of the metacarpo-phalangeal capsule, which passively stabi
lizes the joint, correc ts its hypertension, an allows the common extensor ten
don by itself to extend the interphalangeal joints. The correction of the clawing 
is thus achieved, together with restricted extension of the fingers - which is a 
considerable aesthetic success. Second, the advancing of the pulleys of the flexors, 
which Bunnell suggested and which is a step just as important as the first. In 
fact, thi; procedure allows the flexor tendons actively to flex the proximal 
phalanx on the metacarpal, and to ensure the shutter-like flexion of the fingers 
- a "physiological" result that is much more useful, for it prepares the hand 
for pinch or for grasp and equalizes the movement of hypertension of the 
metacarpo-phalangeal joint by the common extensor tendons - which undoubt
edly makes for the long-term success of the Zancolli operation. This operation 
is intended for fingers in which the metacarpo-phalangeal stabilization test 
shows that an active interphalangeal extension of 160-180° is possible. 

The actual shortening of the capsule may present some technical difficulty 
when the incision into the capsule is made rather too proximally, and thus 
does not allow a slip of capsule of adequate size to permit of suturing. A simpli
fied technique is suggested: an H -incision into the capsule is made, which 
allows an exact portion of capsule to be retained and thus ensures good suturing 
(Bourrel). This step in the operation may be further simplified by plication of 
the capsule (Giradeau). 

Zancolli's operation is simple, it does not entail the removal of any tendon, 
and may even be repeated in case of failure; it is the operation of choice -
even for a general surgeon - for the· treatment of ulnar clawing of the hands 
in Africa. 

• 
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J Intrinsic muscle replacement in leprosy: - A new concept 

A. C. Boonzaier 
Johannesburg, South Africa. 

659 

13/292 

Surgery of the intrinsic minus hand plays an important part in the treatment 
of leprosy as the paralysed insensitive hand is a major di sabling feature of 
leprous neuropathy. 

Loss of ini1·insic muscle fun ction results in: -

a) Di sturbed and weak power pinch and preci sion prehension. 
b) Asynchronous flexion of the fixed digits. 
c) Loss of inter-phalangeal extension. 

The above is complicated by progressive deformity, wrist flexion to increase 
finger extension, and increasing strain and pressure on the imbalanced hand. 

Surgery of the intrinsic minus hand previously only concerned with finger 
extension and thumb opposition obtained by stati c and dynamic means. 

A new concept based on the motorization of the rad ial interossei, index, 
middle and thumb adductors to re-establ ish the precision and power pinch grip. 

Motorization of the intrinsics of the fixed digits must thus be proximal to 
include the bony and aponeurotic insertions of the interossei to allow powerful 
metaconpho-phalangeal joint flexion and radial abduction if there is a small 
measure of inter-phalangeal stiffness. A more distal attachment can be done in 
the small and ring fingers. 

The thumb intrinsic replacement varies with the type of paralysis, median 
and ulnar or combined. In all cases the transplant extends di stally to the Exten
sor Pollicis Longus. The extrinsic motors utilized vary wit h those avai lable but 
the powerful Flexor Superficiali s is preferred. 

13/ 293 
The use of palmaris longus and flexor carpi ulnaris in treatment of claw 
hand in leprosy 

M . Narayanan 
Hopital Gowernemental de Rayapdhah, Bombay, Inde. 

The treatment of claw hand was standardized my Brand. However, expert 
physioth erapy is required to teach patients to use the Extensor Carpi Radialis 
Brevis as a flexor of the metacarpo-phal angeal joint. 

The aim of treatment has been to restore the function of flexion of the me
tacarpo-phalangeal joint, and extension of interphalangeal joint. The extension 
of interphalangeal joint and prevention of hyperextension were achieved by 
tenodesis and ca psulotomy. 
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However, anatomically, lumbricals pay rope to the long flexors and long 
extensors which have their origin from a distant place. During flexion below 
180°, the lumbricals should relax, having taken origin from the profundus 
tendon. It is not so simple. It pays rope between long extensors and long flexors 
during movements, and once an object is gripped all the three act together. 

This action of paying rope being absent when the lumbricals are paralysed, 
tenodesis will not restore complete function. This has to be supplemented by 
another muscle. Brand's methods aimed at flexion of the metacarpo-phalangeal 
joint and extension of the interphalangeal joint. For smooth paying rope action 
by using the palmaris longus and flexor carpi ulnaris, has proved effective. 
Patients are able to hold fingers in a smooth cupped position which is not pos
sible ' in Brand's operation. 

J Correction of thumb in leprosy 

D. D. Palande 
Sacred Heart Hospital, Sakkottai, India. 

13/294 

This paper reports the author's experience with surgical restoration of thumb 
function in leprosy at the Sacred Heart Hospital, Sakkottai, South India. 

54 tendon transfer operations have been performed in 1970-71, for restoring 
function in 54 paralysed thumbs in patients suffering from leprosy. 51 of these 
patients have been followed up for 1-2 years, and are reviewed: 

The pre-operative data are submitted in brief. In 49 cases a flexor super
ficialis transfer with 'yo insertion was done, based on Brand's procedure as mo
dified by Fritschi. The salient features of the operation, as followed by the 
author, are stated and discussed. In 3 cases, another muscle was used as the mo
tor, while in 2 other a supplementary procedure was added to the superficialis 
transfer. 

An assessment of the results based on qualitative criteria is submitted and 
discussed. The causes of failure are also analysed. An adequate restoration of 
thumb function was achieved in 43 out 51 cases (87%) " and most of these pa
tients are back at work. It is stressed that while selecting the operative procedure, 
the functional needs of the patient must be carefully considered. 

J Deformity of the thumb in leprosy and its surgical correction 
R. H. Thangaraj 
Philadelphia Leprosy Hospital, Salur, South India. 

13/295 

A review of 326 operations performed on paralysed deformed thumbs has 
brought out the relevant merits of various surgical procedures in rehabilitating 
the leprosy patient to enable him to carry out the activities of daily living and 
light skilled work. The result always does not present the best cosmetic effect, 

• 
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and the patient may not be able to do heavy manual work with the reconstructed 
hand . The resultant deformity of the thumb due to medi al nerve paralysis is 
corrected by transferring either ring finger or middle finger sublimus to the 
thumb as described by Brand. The other reconstructive procedures used in a 
grossly deformed thumb were as follows: -

Skin gra fting - Orthodesis of the IP joint and MP joint - Pollicization of 
the index finger - deepening the cleft between the first and second meta
carpals and lengthening the thumb by putting an iliac crest graft. 
Our resu lth with the reconstruction of the thumb in carpometacarpal dislo

cation has not always been satisfactory. 

/ Restoration of hypothenar muscle function 
13/296 

in ulnar nerve paralysis 

D. A. Ranney 
Schieffelin Leprosy Research Sanatorium, Karigiri, India. 

Insufficient attention has been given to the loss of hypothenar function in 
ulnar nerve paralysis. While restoration of the normal sequence of grasp and 
a strong pinch are of paramount importance in all patients, it is also important 
in certain cases to give a cosmetically acceptable shape to the hand for purposes 
of communiation - a long negleCled function of the hand . The author describes 
his own technique using extensor digiti minimi, which, by reconstructing the 
transverse metacarpal arch, not only has cosmetic value but also produce a 
useful five-finger pinch. Being an extensor, it cannot improve strength of grip 
- a third function of the hypothenar muscles - but increased grip strengt per se 
is not desirable in anaesthetic hands. Finally, the complex inter-relation between 
the mobility of the transverse metacarpal arch and the effect of lumbrical repla
cement procedures is discussed. 

J Pathogenesis of neuropathic plantar ulcers 

H . Srinivasan 
Central Leprosy Teaching and Research Institute, Chingleput, India. 

13 /297 

This paper reviews the past theories regarding the cause of ulceration of 
the feet of leprosy patients. Devitalization due to leprosy, devitalization due 
to denervation, anaesthesia of the sole, standing pressures and walking stresses 
have all been successively considered as the main factor leading to ulceration of 
foot. Because of the co-existing autonomic deficit, a vascular cause for ulceration 
has also been sought by many workers. 

The present oncept that ulceration occurs because of stresses and strains 
,generated by walking, though correct, appears to be inadequate in so far as it 
fails to explain why these stresses,. to which all feet are subjected, cause ulcera
tion only in leprosy patients and not in normal persons. 
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It is suggested that paralysis of the plantar intrinsic muscles weakens the 
foot structurally and allows excessive strains to accumulate in the forepart of 
the foot leading to destruction of the subcutaneous tissue with subsequent 
ulceration of the . part. It is pointed out that clinical, electromyographic and 
experimental observations support such a concept of the origin of neuropathic 
plantar ulcers. 

The problem of recurrent plantar ulceration and the possible measures that 
may be taken to prevent recurrence of ulceration are also described. 

) 
13 / 298 

The place of nerve surgery in the treatment of trophic disorders of the foot 
in leprosy (report based upon 198 cases) 

A. Carayon, M. Bourges, P. Giraudeau 
I nstitut de Pathologie Exotique, Marseilles, France. 

Compression of the artery that accompanies the posterior tibial nerve is the 
predominant feature in the foot. Our studies have shown a relative ischaemia 
of supply, usually aggravated by an early venous efflux; these findings suggest 
a basis for treatment. 

We carried out 164 arteriolyses and neurolyses of the posterior tibial new'o
vascular bundle. 

129 of 130 cases with trophic lesions but no bone involvement, and II of 19 
cases with stable bone lesions, responded (94 % success in 138 cases); 2 cases 
with trophic lesions and active bone lesions responded, out of 15 such cases. 
Thus, the overall success rate was 86 %. 

There were 12 resections of the internal saphenous neurovascular bundle 
affected by leprosy (neuritis), with 12 successful results; the operations were 
carried out in the treatment of ulceration of the internal malleolus. In 22 cases 
of sympathectomy, admittedly performed late, the increased arterial b lood flow 
was balanced by the opening up of arteriovenous shunts. Th is operation may 
still be indicated in the treatment of refractory trophic lesions, after debride
ment of the tarsal canal, if the blood flow remains reduced. A simple measure, 
early decompression of the tarsal canal, is thus extremely helpful. We must 
praise the originators of this technique, Reginato and Melho (Brazil 1958). 

13 / 299 

J Tibialis posterior transfer in leprosy foot-drop deformity- follow-up study 

A. ]. Selvapandian 
Christian Medical College and Hospital, VeIl or, India. 

Tibialis posterior transfer is the operation of choice for foot-drop deformity. 
From 1954 to 1971, 521 tibialis posterior transfer operations using different 
methods were performed in the Leprosy Reconstructive Surgery and Orthopaedic 
Department of the Christian Medical College Hospital, Vellore, South India. 
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T he foll ow-up stud y o t th e~e patients was under taken with a view to reviewing 
th e long-term res lllt ~ as well as the incidence o f compli ca tions and recurrence 
of ulcera ti on. Though many methods have been used during th e past 4- years, 
10 1 consecut i ve tibi al is pos terior transfer operations were performed by the 
circumtibi al route. In 34 % the foot-drop was bilateral , 10 % were suffering 
from lepromatous leprosy. Before operation, 26 % had toe absorption, and 33 ~o 
had had pl antar ulcer at some time or other. The study was done to find ou t 
whether th ese pa ti ents during th e follow-up period had recurrence of the ulcer 
or not, and th e fac tors respons ible. Only 62 <Yo- were wearing shoes regu larly. 

The circllmtibia l method is compared with other methods and the post
operative resu lts as~essed. The different methods o f insert ion of the tendon, the 
use of variom materials for suture, and th e immed iate and the long- term CO Ill 

pli cat iom due to th ese are analysed . The technigue of the tibi ali s poste rior 
transfer by the circumtibi al route, as practi sed by us, is descr ibed , emphasizing 
th e simple methods to obvia te complications. 

13/300 

Transfer of posterior tibial muscle in order to produce reactivation of 
dorsiflexion in patients with leprosy. New personal technique applied 
in 36 cases 

P. Cimlldeall, A. Camyon 
Inst ittlt i\l archoux, Bamako, Mali . 

The operation ~u gge~ted il1\'ol"es 2 phases: on the one hand, lengthening 
of the tendo Ach illes at the cal£ level, by means of a Z-plasty of the soleus 
aponeuros is; on the other hand , reactivation of all the ex tensors of the foot, 
including the tibiali s anterior, hy the tibia lis poste rior. In this connection, we 
have developed a new very solid sy~ tem of fixa tion , which leads to a true tendon 
gra ft. 

" 'e descr ibe our results in 36 cases, which were excellent. 
'file comider that the rolltine lengthening of the tendo Achi lles, by sllppres

sing retrac tion , gives the tibiali s posterior an especiall y effective action in the 
reacti va tion of foot dorsi flexion. 

J Neurolysis of the posterior tibial nerve in the tarsal canal in the 
treatment and prevention of neuropathic ulceration of the foot 

P. Bourre t, 1\1. BOllrges, P. Giraudeau 
:'.t£arse ill e, France. 

13/ 301 

Medical treatment, rest, plaster of Pari s, resection of bony prominences, 
correction of deformities - all these are unlikel y to do more than favour a 
temporary scarr ing of plantar ulcers. Neurolysis of the posterior tibial nerve and 
the plantar nerves in the tarsal ' canal wi ll prevent recurrence of the ulcers in 
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85 % of cases. Opening of the tarsal canal and neurolysis of the lower quarter 
of the posterior tibial nerve (proposed by Reginato in 1962) frees the hyper
trophied nerve and allows excision of the inflammatory tissue surrounding it. 
The posterior tibial artery is by this action decompressed, while at the same 
time an elective local sympathectomy is achieved because the retro-malleolar 
sympathetic plexus of Lazorthe is cut across. This fact explains the improvement 
in the circulation that has been seen, and the distal recanalization of the arteries. 

13 / 302 j The detection and treatment of disintegrating 

A. C. Warren 

tarsal bone lesions 

Hay Ling Chau Leprosarium, Hong Kong. 

Disintegrating lesions of the tarsal bones resulting in disorganization of the 
architectural pattern of the foot are common causes of deformity and disability, 
especially in neuropathic limbs. 

These lesions are not of necessity associated with sepsis, though this may be 
a causative factor or a secondary complication. 

The commonest predisposing factor is minor trauma, neglected because of 
diminution of pain perception, especially in osteoporotic bones. 

These lesions were regarded as irreversible, leading inevitably to marked 
deformity. It has been shown that bone destruction occurs in spite of constant 
osteoblastic activity at sites where damaged bones are continually moved, and 
that if all movement can be eliminated, healing will even tully occur. In patients 
without major deformity, immobilization in a carefully moulded walking plaster 
cast is adequate. In severe deformity, surgery may be indicated to realign the 
foot. Bone healing with and without surgery does occur but requires much 
longer than in the normally sensitive foot. 

Radiographic examination does not always reveal early bone lesions that 
will progress to disintegration if left unprotected. To help detect these, and to 
test bone healing, a system of "Trial Walking" with careful observation for 
persistant "hot spots" can lead to the detection of lesions that could. if untreated, 
lead to marked deformity or disability. 

J The mechanisms of common, abnormal mobility of tarsal 

K. Thambyrajah 
University of Malaya, Kuala Lumpur, Malaysia. 

13 /303 

bones in leprosy 

As a result of paralysis of muscles and sensory loss in the feet of leprosy 
patients, there is abnormal mobility of the tarsal bones. This abnormal mobility 
results in aggravation of the deformities of the feet. The morbid sequelae of 
deformities in insensitive feet is well known. 
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The abnormal mobilities of tarsal bones are demonstrated. The reason for 
this abnormal mobility was investigated. ] n proven cases, the integrity of sen
sation in different elements of the tarsal joints was investigated, and the findings 
are presented. 

Clinical examination and biopsy specimens from patients operated on indi
cate the absence of nerve elements in para-articular structures. 

13/304 

J The value of neurovascular island transfers in partially anasthetic hands 

D. A. Ranney, W. M. Lennox 

j 

Schicffelin Leprosy Sanitorium, Karigiri, India. 

IS Neurovascular Island Transfers performed to restore sensation to vu lner
able areas in partially anaesthetic hands gave excellent results in 2 cases, good 
results in 8 and fair results in 5. 

All patients had protective sensation in that they could feel prinpricks and 
the heaviest grade of nylon used for assessment (3000 mg). All stated that they 
could tell when they had touched something. None of the patients had suffered 
any injury since operation, but many had repeatedly injured themselves previ
ously. 

Sensitivity to very light touch (250 mg pressure) was present in 6, abi lity to 
recognize objects in 6, and 2-point discrimination of 10 mm or less in only 3. 
Sweating in the island transfer was rare. Axon outgrowth into the skin around 
the island was sufficient to provide sensation equal to that in the island in more 
than half the cases, although the area so innervated was small. Leprosy patients, 
un like those without leprosy, had a very high incidence of misreference. 

Neurovascular Island Transfer is found to be a usefu l procedure in certain 
cases - selection of which is discussed. Important technical details are briefly 
presented. 

13/305 

Perforating ulcers, leprous reactions and spesific therapy: A study in 100 
patients with leprosy and perforating ulcers 

G. L. Tarabini-Castellani, G. Tarabini-Castellani 
Sanatorio-Villaggio Smom Isola Alessandra, Gelib, Somalia. 

We studied ]00 patients with perforating ulcers, in relation to the timing 
of leprosy reactions and to specific treatment. It was found that: 

Of 20 patients with lepromatous leprosy: 

13 never had leprous reactions, 
7 had had leprous reactions before the perforating ulcers, but did not, in 

5 cases, relapse when the ulcers appeared, 



666 International Journal of Leprosy 1973 

I 

] 2 had had ulcers before the treatment, while 8 developed them during 
treatment. 

Of 69 patients ~ith tuberculoid leprosy: 

57 never had leprous reactions, 
] 2 had leprous reactions before the perforating ulcers, 10 of them not relap
sing when the ulcers appeared, 
45 had ulcers before the treatment, while 24 developed them during treat
ment. 

Of II borderline cases: 

5 · never had leprous reactions, 
5 had leprous reactions before the ulcers, 3 of them not relapsing when the 
ulcers appeared, 
4 had ulcers before treatment, while 7 developed them during treatment. 

It is concluded that in 88 % of cases there is an inverse relationship between 
the perforating ulcer and the leprous reactions, and that in 39 % treatment did 
not prevent the perforating ulcers. 

J Radiology of the foot in leprosy 

A. C. Johnson} E. Rajaram Reddy 

13 /306 

Christian Medical College and Hospital, Vellore, India. 

Most of the morbidity in leprosy is produced by trophic effects due to sen
sory loss, added to the results of trauma and infection. The foot is the most 
ahused part of the body, whether anaesthetic or not. 

An attempt has been made: a) to discover if there is any change in the 
vascular flow in anaesthetic limbs as compared to non-anaesthetic limbs. b) to 
assess ethe ischaemic pattern and its correlation with clinical disability and muti
lation. c) to study the changes in the bones of the foot, their relation to ulcers, 
anaesthesia, stress and gait. 

The deformities of the bones and soft tissues are assessed by special soft 
tissue radiographic techniques. The corresponding vascularity of the affected 
parts is studied by arteriography. A comparative random study is made on a 
group of normal persons, different types of leprosy and other neuropathies. 

It is aimed to assess critically the deformities, the result of various attempts 
at rehabiliation and their adequacy, by means of radiolographic studies with a 
view to helping to improve treatment and rehabilitation. 
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13/ 307 

Prevalence of primary and secondary deformities of the upper limbs among 
leprosy patients and the problem of grading disabilities in studies 
related to the disease process 

S. Karat , P. S. S. Rao, A. B. A. Karat 
St. John 's Medical College, Bengalore, India. 

Detailed neurological and anatomical examination of th e upper limbs of 
5997 patients treated under a leprosy control programme of th e Gudiyatham 
taluk was carried out. Of a total of 1947 disabled patients, 161 3 (28.4 %) had 
neurological deficit in their upper limbs resulting in anaesthesia alone or ana
esthesia with motor paralysis. Of these, 1283 (22.6 %) had deformities due to 
motor paralysis. These were examined in relation to their age, sex, class ifi ca tion 
and disease sta tus. 

Among those deformed by motor nerve paralysis, 47.8 % had alread y devel
oped contractures or st iffness of the joints at the time of examination. Among 
those with anaesthesia of their hands, 66.6 % had varying degrees of ulceration, 
scarring and shortening. 

The significance of these findings is discussed in relation to the organization 
of a patient care programme in a domi ciliary trea tment programme. Their sig
nificance in relation to the primary disease status is a lso discussed. The disabili
ties are usually graded according to the anatomical and functional sta tus of the 
hands. The need to use a separa te criterion of grading disabilities when used 
for studies related to the primary disease process is pointed out and discussed. 

J 13/ 308 

Choise of direct surgery of the nerve trunks in the neuritis of leprosy 

A. Carayon, R. Huel 
Institut de Pathologie Exotique, Marseille, France. 

Direct surgery of the nerve trunks in the polyneuritis of leprosy has 3 ulti 
mate therapeutic objectives: elimination of M. leprae, and a t the same time 
avoiding the flooding of the circulation with ant igenic material; removal of 
constriction of the canal; action against high intraneural pressure; and the 
reduction of the quantity of antigenic material coming from foci within the 
nerves. 

The technique of each surgical intervention is described : Debridement with 
partial excision of the constricting roofs of the canals, external neurolysis, 
anterior transposition of ulnar nerve, fascicu lar endoneurolysis (simple, or car
ried to extreme - the latter performed with the intention of layi ng bare the 
foci of antigenic material); exceptionally, excision of a portion of the nerve 
trunk, perhaps followed by nerve grafting. The value of and the indications 
[or these different interventions are described: simple debridement of the canals 
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(together with removal of the internal epicondyle) in cases of recent neuropathies 
seen within 3 months, external enurolysis in cases of severe perineural fibrosis 
(with anterior transposition of the ulnar), and endoneurolysis in the case of 
patients seen after 3 months. Direct surgical action on nerve trunks is less nec
cessary in the cases of auto-immune secondary neuropathy, but here the question 
must be faced whether it is possible to eradicate those foci that are irreversibly 
damaged within the nerves. 

13/ 309 J Bone affections of the face and extremities in leprosy 

J. A . de Souza-Freitas, D. V. A. Opromolla, L. F. Martins, M. C. Leite-Ribeiro 
School of Dentistry of Bauru, University of Sao Paulo, Brazil. 

Six hundred leprosy patients, mainly of the lepromatous type, were studied. 
For the demonstration and localization of leprotic granulomata, cephalome

tric X-rays were taken for the study of the bony profile; orthopantomographic 
and occlusal, for the study of maxilla and mandible; carpal and tarsal, for the 
study of the extremities. 

The patients were also studied clinically, histopathologically, and the radio
logical findings were correlated with the clinical forms of the disease. 

Within each clinical form, the lesions were classified according to their 
severity. 

J Epidemiological survey of deformities in leprosy 

R. H. Thangaraj 
Reonstructive Surgery Hospital & Philadelphia Leprosy Hospital, 
Salur - Andhra Pradesh, South India. 

13 / 310 

The results of intensive survey in the Leprosy Control Programme conduc
ted by the Leprosy Mission in the Taluks of Salur, Parvathipuram, and Viziana
gram. are given in detail. This comprehensive Leprosy Control Programme was 
started in the years 1967 and 1968, and is under the supervision of qualified 
paramedical-workers, supervisors, and doctors. The area comprises of nearly 
1000 sq.miles, and consits of a population of 506,200. The total number of 
detected cases of leprosy in the area is 8,665, and of this number 70 % to 75 % 
of the patients were examined for deformities in the recent survey conducted 
in the area. This survey included both paralytic deformities caused by nerve 
involvement at various levels, and secondary deformities caused by anaesthesia 
and reaction. During reaction. if proper physiotherapeutic care is given, the 
deformity can be prevented. The effects of reconstructive surgery in the success 
of a Leprosy Control Programme is also stressed briefly. A proper intensive 
survey, good physiotherapy care in the control programme combined with Health 
Education, will ultimately reduce the percentage of deformity. 
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15/ 311 j The permanent and powerful anti-education with the word «leprosy» 
and its frustration .through a new terminology 
A. ROlbcrg 
Guadalajara, Mexico. 

Education is fundamenta l for hanseniasis control and destigmatization, but 
the routine educational techniques were inoperant in the Americas, as was 
proved by sociological studies and enquiries, and by the conclusion of a Pan 
American Health Organization Seminar in Guadalajara, Mexico held in 19G8. 

C~)J1sidering that the same techniques were successful to some degree for 
other diseases, it is necessary, as recommended by a Group of Participants in 
that Seminar, to study the possibilty of changing the term "lepra". In fact, th is 
is a "label of primary force" that annihilates a ll attempts at public enlighten
ment, as it is loaded with an ancient emotional charge of rejection, constantly 
reinforced by all communications media. A few examples are shown, selected 
from the voluminous anti-educative material from the press, literature, religious 
texts, dictionaries, cineqla, theater, radio, TV and even medical writings. 

To escape from such permanent and powerful anti-education - specific for 
"lepra" and "leper" - a new terminology is suggested, as basis for education. The 
changes should be gradual, with a "transitional phase", as practiced with satis
factory results, by 4 state health secretariats and 33 medical schools in Brazil. 
Cooperation with ollr new programs is requested from countries that do not 
suffer from the endemic and / or from the pejoratives. 

Semantics therapy for an antihansensian pedagogical therapy 

Minerva de M angialerra 
Resistencia, Argentina. 

15/3 [2 

Rehabilitation is the process of mental and physical recovery which permits 
the patient to resume a normal life and occupy his place in the fami ly and in 
society and to participate in economic activities. 

Rehabilitation requires education of the patient and his family, in relation 
to the community into which they must reintegrate. 

In the case of "leprosy", it is important to have adequate information about 
the efficiency of the curativ etreatment, and to convince people that the cured 
patient has a place in society. 

However, this process cannot be satisfactorily achieved unless a neutral lan
guage eliminating emotional shocks is used. The emotional reactions produced 
by the word "leprosy" do not conform to this requirement, because the word is 
insulting and involves prejudice, and because from the point of view of lin
guistics it constitutes an inadequate sign. 
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Support for these statements is discussed in this paper, which also presents 
results of surveys on the subject. 

In a first investigation, no university students would accept contact with 
patients, even though they had received instruction about the disease. In another 
survey carried out with a group of 101 high school students, with the same level 
of previous information, the answers indicated a selective acceptation of what 
had been taught. For example, a significant number of students would not 
accept a direct contact with either ill or cured patients, even though they had 
admitted that "leprosy" is not a contagious disease. 

A simi lar survey among primary school students gave the same results, with 
a higher index of negative attitudes. 

J Report of a nine-year study of a comprehensive urban rehabilitation 
project in the city of Greater Bombay 

15/313 

J 

N. H. Antia, M. H. Keswani, L. R. Ganeshan 
Tata Department of Plastic Surgery, Bombay, India. 

A comprehensive large-scale study of the problems of rehabilitation of leprosy 
patients showed that the majority do not require major rehabilitation, but that 
the poor ill iterate patient suffering from deformities and especially with ulcera
tion of the feet poses an extremely difficult problem in rehabilitation. Social 
workers' studies have revealed interesting problems of patients and society which 
a[fect not only the rehabilitation programme but also the control of this disease. 
Considerable difficulty has been experienced with placement in open industry 
and running a workshop. The causes of these wi ll be discussed. 

15/314 
Readaptation of ex-patients in national communities in the Ivory Coast 
F. Serie 
Directeur-General de la Sante, Abidjan, Ivory Coast. 

The author reports difficulties in reintegrating cured leprosy patients into 
their traditional society. He states that the real problem of leprosy is not in 
treating a patient in a leprosarium but in ensuring acceptance by his village 
once he is cured, because, even when he is cured, healthy people shy away from 
him. 

The author cites the example of ex-patients from Adzope, Manikro and 
Bingerville, who, once released, instead of returning to their tradition society, 
established themselves in new hamlets on the outskirts of the leprosaria. 

Consequences: increase in the maintenance phase of treatment, relapse among 
many cured or released subjects, appearance of new cases in these hamlets. 
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This situation led health authorities to create, thanks to private donations, 
two experimental villages, called "post-cure villages", where valid ex-patients, 
who do not want tp return to their home villages, are sent. Ex-patients who 
have physical handicaps but who have undergone re-education are also admitted. 

The inhabitants of these villages do not depend on the government, econo
mically speaking. They live on the income from their cooperatives. 

To conclude, the author advises other underdeveloped countries to treat 
their patients through mobile treatment networks, except for contagious cases 
which must be hospitalized 6 to 8 months, thus avoiding the patient having a 
long absence from his home town, absence which is the main reason ex· patients 
are not reintegrated into their traditional environment. This solution requires 
an ambulatory mobile service for case·detection, treatment and control of leprosy. 

J Prevention of injuries and trophic changes 
controlled study 

J. Richard, N. Palani, A . J. Selvapandian 
C.!'vLG. and Hospital, Vellore, India. 

15/ 315 

among agricultural labourers-

Though the micro-cellular rubber insole footwear reduces the incidence of 
plantar ulcer, on account of its high cost and non-availability, many patients 
in rural areas are unable to obtain it. This study was made among the inmates 
of the Agriculture Rehabilitation Centre in Warora, Maharashtra State, India. 
A group of 50 patients were supplied with micro-cellular rubber footwear, and 
a nother group of 44 patients were allowed to use the ordinary footwear locally 
available and acceptable. This was made of motor tyre and tubes, which was: 
inexpensive and ,more durable. The patients' ages ranged from 15 to 54. Their 
feet were examined at regular intervals for anaesthesia, deformity and plantar 
ulceration. 

The use of simple canvas gloves is a practical method of preventing injuries 
and absorption, especially in occupation like farming. This is more acceptable 
and effective than the adaptation and modification of tools and equipment. 
The gloves were used by a group of 32 farmers, and another group of 22 farmers 
L1 sed no gloves while at work. The incidence of injuries and absorption of the 
fingers was studied among these groups under the following categories: patients 
with anaesthesia and claw hand, those with anaesthesia only, and those with 
surgically corrected claw hand. 

The comparative study of the 2 groups was made according to the classifi
cation of the disease, its duration, previous and present occupation, extent of 
anaesthesia, deformities and age. 

The routine work schedule was not interfered with. Careful recording of 
the injuries of hands and feet was made once a week and finger.length measured 
every 3 months; tracing the hand outline, mapping of anaethesia and muscle 
assessment was done every 6 months. The results are presented. 
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~ 15 / 316 

A realistic appraisal of the value of microcellular rubber sandals for 
ulcer prevention in South India 

D. A. Ranney, N. S. Aiyappa 
Schieffelin Leprosy Research Sanatorium, Karigiri, India. 

The 'Y' strap microcellular rubber sandal i~, from a scientific point of view, 
the ideal footwear for undeformed anaesthetic feel. Yet in spite of making these 
available and indoctrinating patients in their use, trophic plantar ulceration 
continues. A comparative study of 'v' strap sandals and more cosmetically ac
ceptable footwear showed that any stigma attached to the particular design of 
the top is relatively insigni ficant. Regardless of the type of footwear supplied, 
very few people were found wearing footwear at work, and hardly any of them 
were wearing them at home. It is concluded th at plantar ulceration will remain 
a problem in rural areas of South India until society as a hole adopts the practice 
of wearing shoes. 

j 15/ 317 
Analysis of forces about the proximal interphalangeal and the 
metacarpophalangeal joints while correcting proximal inter.phalangeal 
joint flexion contractures with splints 

L. Kolumban 
Schieffelin Leprosy Research Sanatorium, Karigiri, India. 

In this study, the straightening or extension forces applied by 10 experienced 
physiotherapy personnel while splinting proximal inter-phalangeal (PIP) joint 
flexion contractures with plaster of Paris, was measured in gra'ms. The measuring 
tecchnique was made possible by the use of a resi liometer. 

After establishing an average straightening force, math ~matical formulae 
were used to determine the actual amount of force exerted on the PIP and 
metacarpophalangeal (MP) joints. The force exerted on the coritracted ti ssues 
of the PIP joint was measured as well as the necessary 'counter forc<; (three point 
pressure principle) on the MP joint. I 

In regard to the PIP joint flexion contractures that had a standa.rd applied 
straightening force, it was found that: ' , 

1. as the angle of contracture increases, the counter force needed to stabilize 
the MP joint in flexion decreases; 

2. as the angle of contracture increases, the compression force at the PIP joint 
decreases; 

3. as the angle of contracture increases, the stretching force on , tpe contracted 
tissues decreases. 

The rationale for the prevalence of dorsal, rather than volar, finger pressure 
sores is discussed, as well as the advantages and disadvantages of dynamic and 
sta ti c splinting of finger contractures. 
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Social situation of the leprosy inpatient 

S. M. A . Gonzalez del Cerm 
Rosario, Argentina. 

1973 

15 /3 18 

On the basis of the book "Asylums. Essays on the Social Situation of Mental 
Patients and Other Inmates", by GoHman, we have studied the social situation 
of the leprosy inpatient. 

First of all , we make a summary of the characteristics of all institutions, and 
a fterwards study those assigned to leprosy patients. 

We have divided the study of the characteristics of institutions for leprosy 
patients into 4 parts. I) The leprosy inpatient and his world; 2) The world of 
the staH; 3 Barriers in communication between staff and patients; 4) Institutional 
ceremonies. 

Finally, we make some comments, mentioning the Argentine bibliography 
on the subject. 

Role of voluntary agencies in leprosy services in Thailand 

Chaisiri Kettanurak, T eera Ramasoola, Kanchana Kongseubchat, 
Surasak Sampatavanich 
Leprosy Control Division, Phrapradaeng, Thailand. 

15 / 319 

Missionaries are known to have been the pioneers in Medical and Health 
Services in Thailand. 

Dr. James McKean was the pioneer in the field of leprosy, and it was he 
who established the McKean leprosarium in 1907. Since then, many voluntary 
agencies including government, have been organized. In 1960, His Majesty the 
King, Phumipol Adulyadej, kindly supported the organization of the Raj 
Pracha-Samasai Institute and Leprosy Foundation. The Supreme Patriarch 
established the leprosy foundation and the special skin clinic for leprosy scre
ening center in Bangkok_ Since, closer co-ordination and the co-operation of 
several agencies should be brought together in order to avoid duplication of 
activities, to maximize and standardize existing resources. Therefore, in 1972 
the first national seminar was held. 112 participants attended, 46 from 20 volun
tary agencies, and the remainder from governmental agencies. 

So far, Leprosy Control Division of Department of Medical and Health Ser
vices has taken care of 90.000 leprosy sufferers with a budged of 13 millions 
dollars a year. 20 voluntary agencies spend one million dollars annually for 
8.000 patients. International organizations also help in supporting leprosy work 
in Thailand; e.g. the Hartdegen Fund of the German Leprosy Relief Association, 
the Leprosy Mission, American Leprosy Missions; Kyuoto University, Japan; 
American Universities; WHO and UNICEF. 

The organization and co-ordination between several voluntary agencies are 
reported and discussed. 
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15 / 320 j Deformities 
aboriginal 

in leprosy with special reference to the northern territory 

M. A. Fumess, J. C. Hargrave 
East-Arm Leprosy Hospital, Darwin, Australia. 

Two hundred leprosy patients were chosen by random selection from the 
rural peripheral clinics concerned with the treatment of leprosy patients in the 
Northern Territory for detai led assessment of deformities and disabilities in the 
upper and lower limbs and face. The classification 'deformities' was made ac
cording to the outline suggested by the Expert Committee on Leprosy of the 
World Health Organization. The results are tabulated and discussed, and where 
possible a comparative study made with a larger group of Indian patients 
assessed by one of the authors. 

J Footwear for leprosy patients to prevent deformities and ulceration 
K. Thambyrajah 

15/321 

J 

University of Malaya, Kuala Lumpur, Malaysia. 

The distribution of the body weight on the soles and the dynamic stresses 
on the soles during walking are well known. 

Leprosy patients suffer loss of sensation and deformities in their feet. Both 
are potent factors in the causation and perpetration of ulcers in the feet. 

Footwear for leprosy patients must ensure an even distribution of weight, 
prevent deforming tendencies and protect the feet from dynamic stresses. 

Shoes constructed for these patients must satisfy these conditions, and be as 
aesthetically normal as possible, with least possible danger of provoking stigma. 

Epoxy resin and fibre glass was used to construct moulded insoles. and buttres
ses for the uppers of shoes. The relative ease of moulding this material to the 
foot and the great strength of the material has been found to be ideal for this 
purpose. 

The principles underlying the construction and the technique are discussed. 

15/322 
A practical approach to preventive rehabilitation through physiotherapy in 
urban leprosy clinics 

S. Hassan 
Leprosy Clinic and Training Centre, Dhoolpet, Hyderabad, India. 

I n larger towns and cities, besides their great number, leprosy patients them
selves are time-concious. They must be disposed of quickly. Thus, apart from 
brief summation of disablement of each patient, a speedy routine of physio
therapy on an initially chalked out line of treatment is necessary. 
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With this object, a quick yet efficient method of recording the deformities 
and imparting physiotherapy treatment is proposed. The extra material required 
includes two rubber stamps, one bearing the following columns, 

Date: 

Hands Feet 

Physiotherapy Records 

Face Wax 
bath 

and the other bearing the following words, 

'Physiotherapy given'. 

M&E Foot
wear 

Stamp (I) is affixed on the front cover of the treatment book of an individual 
patient and the findings of the initial examination of the patient is entered in 
the columns in code letters, Al or A2 or A3 ... . , BI or B2 or B3 .... , CI of 
C2 or C3 .... , which are earmarked in the WHO classification of deformaties 
denoting various grades of defarities of hands, feet and face. 

The line of treatment is shown by marking in the concerned columns of 
the affixed stamp (I). 

A filled up card is elucidated as an example. 
When the patient attends the clinic for physiotherapy treatment, stamp (2) 

is affixed inside the book on medical columns for each day of his attendance . . 
The data collected through this mehod for the last five years at Leprosy 

Clinic, Hyderabad, is analyzed and discussed. 

Recovery and rehabilitiation of the patient with leprosy 
]. T. Coelho 

15/323 

Department of Dermatology and Public Health, State of Minas Gerais, Brazil. 

The author begins his report by praising the initiative of the organisers of 
the Tenth International Congress of Leprosy for including as a new theme in 
the scientific sessions, that of Rehabilitation. This is a subject of great impor
tance and has been considered not only by philanthropic organisations but also 
by government agencies, which have provided funds for building hospitals and 
sanatoria, for both practical and altruistic ends. 

As a result, the author states that the problem, which is so important, has 
been the object of studies in depth. As has been said by Dr. Howard Rusk 
(Damien Dutton Prize, 1967), the present president of the World Fund for 
Rehabilitation, the organization referred to has carried out studies through 

• 
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physicians and technicians of 85 countries, including 15 Brazi[ian workers. These 
fonned the mainstay of the conference held in Brazil in May, 1971. 

After these introductory considerations, the author discusses what has been 
done in Brazil in the field of leprosy. He details first the various methods used 
in the treatment of patiens with leprosy. He describes reconstructive surgery, 
stressing the importance of correct selection of cases, in order to achieve success 
and to avoid complications which can later adversely affect the patient's psycho
logical state. 

Finally, the paper describes the various phases of rehabilitation in leprosy. 
The author discusses the efforts made in that field in the state of Minas Gerais 
(Brazil), with the aim of setting up a Rehabi[itation Centre for patients who 
have become negative. In this way, many patients with leprosy (photographs and 
slides) can engage in various types of work, and this will undobtedly overcome 
the stigma of the disease, and assist in their rehabilitation into the community. 
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\ Organizational problems in multicentre double-blind trials 

\J T. Ahrens 
Biological Research, Ciba-Geigy, Basle, Switzerland. 

1973 

17 /324 

A controlled study comparing the effects of 50 mgms DDS and 100 mgms 
clofazimine, both given twice a week, was begun in 1968. Coded drugs and other 
trial material have been distributed among 26 investigators in 23 centres, for 
an estimated total of 400 patients. By the end of 1972, 19 investigators in 17 
centres had admitted 135 patients to the trial (92 LL/LI, 27 BL, 16 others). 
Forty·eight of these patients completed the 48·week trial period: 13 completed 
24 weeks' and three 96 weeks' treatment. 

The difficulty in obtaining and retaining the collaboration of both investi
gators and patients is partly inherent in the trial design adopted. Pigmentation 
of the skin, which could conceivably jeopardize the double-blind technique, has 
been reported in several cases. 

The feasibility of a trial carried out by a relatively large number of investi
gators each handling a small number of patients and the value of clinical des
criptions will be discussed, with particular reference to the lack of an itinerant 
clinical observer. Suggestions for improving this type of multi centre trial wi ll 
be made. 

17/325 

\ Results of a multi-centre trial of low-dosage clofazimine compared with 
J low-dosage dapsone 

J. H. S. Pettit, T. A hens, D. S. Ridley 
Kuala Lumpur, Malaysia. 

The code of this trial, designed in 1968 on a double-blind basis, remained 
unbroken until December, 1972. The objective of the trial was to make not 
only a bacteriological comparison but also a follow-up of the reactional history 
in patients undergoing both types of treatment. 

Only 65 of the LL/ LI group of patients were histologically suitable, the 
distribution being 32 patients taking dapsone and 33 clofazimine. The MI de
clined to near zero in both treatment groups by the 18th week, and the BI 
decreased from 3.7 to 3.5 in the dapsone group and from 4.1 to 3.2 in the clo
fazimine group after 48 weeks, the reduction not being regular in either group. 
The decrease in the biopsy index was from 5.1 to 3.9 with dapsone, and from 
5.3 to 3.5 with clofazimine within 48 weeks( mean values). 

Sixteen of the 27 BL patients originally admitted were acceptable from the 
histological point of view. These cases will be analysed separately in respect of 
their bacteriological development and reactional history. 
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j A semi-quantitative bacteriological and histopathological 
evaluating response of leprosy patients to therapy 
R . M. Abalos, J. C. Tolentino 
Leonard Wood Memorial Laboratory, Cebu, Phillipines. 

68\ 

17 /326 
method of 

The response of leprosy patients to treatment can be assessed in a semi
quantitative manner by determining the degree of dermal involvement by the 
infiltrate and the density of the bacterial load within the granuloma. 

The degree of dermal involvement may be' made by (a) slide estimate (b) 
projectometry. Slide estimate is made by estimating under the microscope the 
percentage of the area of the infiltrate in the dermis; in the projectometry, the 
haematoxylin and eosine stained sectio~ is projected in a piece of paper, the 
section of the infiltrate as well as the entire dermis are traced on the paper, their 
areas estimated with the aid of a planimeter and the percentage of dermal 
replacement determined; the photometry is done by microphotography of the 
stained section and tracing with a planimeter the outlines of the areas occupied 
by the infiltrate and that of the entire dermis, and estimating the percentage 
of the dermal replacement. 

Portions of the biopsy material are weighed and ground, and the total number 
of acid-fast bacilli in the homogenate are counted by Shepard's method. Response 
to therapy can be evaluated by the change in degree of dermal replacement 
and the bacterial load. 

J A new urine test for monitoring the selv-administration of dapsone 
C. A. Ellard, Patricia T. Cammon, H. S. Helmy, R. J. W. Rees 
National Institute for Medical Research, London, England. 

17 /327 

A new urine test for dapsone is described that is more sensitive than that 
of Balakrishnan (1968), yet simpler than that of Peters, Levy and Lin (1969). 
The efficiency of the test has been assessed in a controlled study, and it has 
been shown that the great majority of urine samples from patients taking daily 
doses of 25 mg or more dapsone give positive results by the test. The potential 
use of the test in monitoring the regularity of selfadministration of dapsone 
will be discussed. 

J Rifampicin: Assessment of a bactericidal drug in the treatment of 
lepromatous leprosy 

17/ 328 

R. ]. W. Rees, M. F. R. Waters,]' M. H. Pearson, H. S. Helmy, A. C. McDougall, 
A. C. M. Weddell, Rosa Edwards 
National Institute for Medical Research, London, England. 

A real limiting factor in the u se of dapsone and other anti leprosy drugs is 
the fact that they have to be administered for years (possibly for life) in patients 
with lepromatous leprosy. The prolonged treatment required may be due to 
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the fact that the action of these drugs is bacteriostatic, and to the minimal power 
of patients with lepromatous leprosy to kill M. leprae. There is now good 
evidence that there are sites where bacilli survive (e.g., in nerve and muscle) 
for either of the two reasons given above, or because the drugs fail to penetrate 
these sites. 

Rifampicin is an effective bactericidal drug against strains of M. leprae in 
patients not previously treated, and against strains that are resistant to either 
dapsone or thiambutosine. Moreover, M. leprae in the skin of patients with 
lepromatous leprosy are killed more rapidy by rifampicin than by any other 
antileprosy drug. However, if rifampicin (or any new anti leprosy drug) is to 
have a significant advantage over dapsone by reducing the period of treatment, 
it must be shown to kill M. leprae at all sites. It is on the basis of these criteria 
that ·we have assessed the value of this new bactericidal and antileprosy drug, 
rifampicin; the results of clinical and experimental studies will be presented 
and discussed. 

~ The rate of kill of M. leprae in skin biopsies, 
Comparison of dapsone, streptomycin and rifampicin 

R. ]. W. Rees, M. F. R. Waters, H. S. Helmy, ]. M. H. Pearson 
Leprosy Research Unit, Sungei Buloh, Malaysia. 

17/329 

When a patient with active lepromatous leprosy receives effective antileprosy 
treatment, the first measurable response is a fall in the Morphological Index 
(MI) in his skin smears. This fall is accompanied by loss of viability as demon
strated by mouse footpad inoculation. 

When rifampicin was first employed in the treatment of leprosy, it was 
noted that the MI fell more rapidly than with other drugs. We report here 
further studies comparing the rate of kill of bacilli in skin biopsies from pa
tients with lepromatous leprosy treated with different drugs, including dapsone, 
streptomycin and rifampicin. These confirm that rifampicin kills leprosy bacilli 
more rapidly than any other antileprosy drug so far investigated. 

17/330 
Results of specific treatment of lepromatous leprosy by clofazimine and 
rifampicine 

J. Languillon 
Institute of Leprology, Dakar, Senegal. 

Results are compared in 12 patients with lepromatous leprosy treated with 
600 mg of clofazimine weekly and 12 receiving a weekly dose of dapsone of 
600 mg. 
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Clinical and bacteriological activity seems comparable in the 2 groups. ENL 
is less frequent with clofazimine (18 %) than with dapsone (57 %). Tolerance 
was very good. With the doses used, no coloration of the skin was seen among 
African patients. 

Clofazimine controlled ENL in 2 to 4 weeks. 
Clofazimine is the drug of choice in lepromatous leprosy in reaction. 
22 patients with lepromatous leprosy have been treated with rifampicine 

for a year: 

6 with 900 mg daily 
10 with 600 mg daily 
6 with 300 mg daily 

We prefer the dose of 900 mg by the mouth and daily. 
The clinical results are better than those obtained by a daily dose of 100 mg 

of dapsone. 
Fall of morphologic index requires 5 months with rifampicine and 6 with 

dapsone. Reaction is less frequent. 
This antibiotic should be reserved for patients with leprosy who also suffer 

from tuberculosis. 

j Clinical trails of RFP in lepromatous leprosy 
17 / 331 

Tadashi Hirako 
National Leprosarium, Tokyo, Japan. 

Antileprotic effects of RFP have been observed during the past 3 years in 
a total of 54 cases, consisting of 2 of borderline leprosy, and 52 of lepromatous 
leprosy, and comprising 8 new untreated and 44 relapsed cases resistant to 
dapsone and to thiambutaine. 

In principle, RFP was given exclusively at a daily dose of 450 'mg for six 
days a week. In some relapsed patients combined therapy with other antilepro
tics was employed. 

In new untreated cases, RFP proved effective after 2Y2 years of treatment, 
and its action is being observed. 

In recurrences, RFP showed favourable results for about 9 months on average, 
when it was used as the only drug, and 112 to 2 years when combined with 
other antileprotics. 

When relapses occurred in cases treated with RFP, the growth of lepro
matous tissue and the increase of the lepromate~ infiltration, as well as BI 
were observed. No increase in MI was found. 

Occurrence of ENL was 44 %. 
Gastric disturbances were recognized in about 70 %; however, no other 

adverse reactions have been noted up to the present. 
RFP proved to be a potent antileprotic equivalent to DDS, disregarding 

questions of cost. 
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J The epidemiology of sulphone-resistant leprosy 

T. W. Meade, ]. NJ. H. Pearson, R. J. W. Rees, W. R. S. North 
Leprosy Research Unit, Sungei Buloh, Malaysia. 

1973 

17 / 332 

The first cases of leprosy proved to be suI phone-resistant by both clinical 
trial and mouse footpad inoculation, were detected in the National Leprosy 
Control Centre, Sungei Buloh, Malaysia, in 1963. In the decade since then, 
almost 100 such cases have been identified, their numbers having increased year 
by year. In order to ensure that the apparent rise in the occurrence of cases of 
dapsone resistance is real (and nOt dlie, for example, to greater numbers of pa
tients being treated than previously), to assess the rate of increase, and to identify 
factors associated with a subsequent risk of sulphone resistance, the hospital 
records of 5000 consecutive admissions from 1949 to 1963 have been analysed. 
Particular note was made of drugs and total dosages employed and regularity 
of treatment. In addition, attempts have been made to identify possible secon
dary cases of sulphone resistance. The results of this study will be presented and 
discussed. 

~ Sulphone-resistant leprosy ' Etiology, incidence and treatment in 
The United States 

R. R. Jacobson 
USPHS Hospital, Carville, Lousiana, USA. 

17/ 333 

Since 1960, over 75 C;lses of sulphone-resistant leprosy have been found at 
the Carville United States Public Helath Service Hospital. In this 12-year period, 
the occurrence of dapsone resistance has been increasing, and this increase seems 
likely to continue. We have, therefore, reviewed these case histories in detail in 
the search for etiological fa-:-tors. Irregular intake of suI phones is probably the 
major factor in many, but not in all, of these patients. Other possibilities wi ll 
be discussed, as will the results of treatment with clofazimine and rifampin. 

17/ 334 

Long-term treatment of patients with proven sui phone-resistant leprosy 
with clofazimine (Lamprene, B 663) or with rifampicin (Rifadin), 

H. S. Helmy,]. M. H. Pearson, M. F. R. Waters 
Leprosy Research Unit, Sungei Buloh, Malaysia. 

Over the last decade, sulphone-resistant leprosy has become of increasing 
importance throughout the world. Such patients have been studied in the Leprosy 
Research Unit, Sungei Buloh, since 1961, and to date more than 70 cases have 
been proved by mouse footpad drug sensitivity testing, and by clinical trial. 
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From 1963 to 1968, our treatment of choice for patients with sulphone
resistant leprosy was clofazimine, and since then either clofazimine or rifampicin 
(alone or in combination with thiambutosine), depending on the needs of the 
individual patient. All patients, from the start of treatment, have been subjected 
to regular independent clinical, histological and bacteriological (bacterial index 
(BI), and morphological index (MI)) assessments. 

In this paper, we shall detail and compare the clinical response of 24 pa
tients with active, drug-resistant lepromatous Jeprosy treated with clofazimine 
for 2 to 9 years, with the response of a similar group of patients treated with 
rifampicin for 2-5 years, as measured by the rate of clinical improvement, the 
rates of fall of the (logarithmic) biopsy index, BI and MI, the incidence and 
severity of erythema nodosum leprosum, and the nature and incidence of 
toxic side-effects. From these results, suggestions will be made for the long-term 
management of patients with drug-resistant leprosy. 

Histoid transformation of unstable forms of leprosy 
Findings of a follow-up study 

K. Ramanujam, C. Ramu 
Central Leprosy Teaching and Research Institute, Chingleput, India. 

17 / 335 

Wade's admirable documentation of histoid lepromatous leprosy and the 
special features of this variety are well known. In order to make the findings 
of this report meaningful, it is relevant to recapitulate two of these features: 
(I) Histoid leprosy generally arose from "ordinary lepromatous leprosy" of some 
years' standing, in patients who had received treatment; (II) one of the unusual 
histopathological features was the "occurrence of tuberculoid foci within the 
lesion substance" - "tuberculoid contamination". 

A follow-up study of the unstable forms of leprosy carried out at the Institute 
since 1963 with reference to their treatment with low doses of dapsone, brought 
to l ight the fact that "histoid" leprosy can also arise from unsable forms. Histoid 
t~nsformation occurred in 7 of these patients, 4 of them having borderline and 
3 indetem1inate leprosy. -

Evolution in relation to treatment. In 3 of the patients with borderline 
leprosy, the transformation occurred following patients' discontinuance of treat
ment after subsidence of the disease. In the fourth case, this occurred while 
the patient still was under regular treatment at a dose of 21'2 mg of dapsone 
daily. Two of the patients with indeterminate leprosy who were followed over 
a period of 3-5 years, developed histoid nodules after passing through a reac
tional borderline phase. In the third case, subcutaneous histoid nodules occurred 
after 39 months of regular dapsone treatment. 

"Tuberculoid contamination." It is likely that the "tuberculoid contamina
tion" observed by Wade may well represent the tuberculoid component of the 
earlier borderline phase of the disease. 
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j Clofazimine in a monthly doze in the treatment of patients with 
lepromatous leprosy 

c. S. Goodwin, D. L. Leiker 
Northwick Park Hospital, London, England. 

1973 

17/ 336 

Untreated Ethiopian patients with lepromatous leprosy were given clofazi
mine 200 mg three times daily for seven days, and then 800 mg once a month. 
Other groups of untreated lepromatous patients were treated with clofazimine 
100 mg daily, or 100 mg twice weekly, or 100 mg dapsone weekly. Each patient 
was ~onitored by haematological and biochemical tests, skin smears and serial 
biopsy specimens of a skin lesion . All the 32 patients in the trial have improved 
clinically, bacteriologically and histologically; photomicrographs wi ll be shown. 
After 18 months, the average MI in skin sections fell in the patients treated with 
monthly clofazimine from 46 % to 3 %, in those treated with daily clofazimine 
from 57 % to 2 %, in those treated twice weekly from 54 % to 2 %, and in 
those treated with dapsone from 62 % to 2 %. The MI in skin smears fell 
rapidly, and the BI in smears and sec tions fell similarly in each group. During 
the four years since treatment started, improvement has been maintained. No 
toxic effect of clofazimine has been seen. 

J 17/ 337 

Clinical, bacteriological and histological status of a series of lepromatous 
patients treated for 10 years with dapsone 

M. F. R. Waters, R.]. W. R ees, C. McDougall, A. G. M. Weddell 
Leprosy Research Unit, Sungei Buloh, Malaysia. 

The clinical condition of lepromatous patients may deteriorate during "suc
cessful" long-term chemotherapy. Furthermore, though poss ibly for unrelated 
reasons, lepromatous leprosy may relapse when treatment is stopped after years 
of effective chemotherapy. 

Ten patients were admitted to the Leprosy Research Unit and diagnosed 
as having untreated lepromatous leprosy. Their clinical condition ranged from 
those with moderately severe to those with insignificant nerve lesions. They 
were treated with dapsone (DDS) without interruption for at least 10 years, 
ll sually in the dosage of 200 or 300 mg twice weekly, and their progress was 
carefully noted. The initial and the lO-year clinical conditions were assessed in 
all patients by a single observer. At 10 years the bacteriological status was deter· 
mined by inoculation into mice of homogenates from skin, striated muscle, 
dartos and nerve, and detailed histological examination of these tissues were 
made. These results together with the clinical and histological findings will 
be di scussed. 

, 
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19/ 338 

Late results after 5 to 11 years of treatment with sulphamethoxypyridazine 
of over 200 pa ients with leprosy 
Comparison with an equivalent number of patients treated with dapsone 

R. Roilier, M. Roilier 
Casablanca, Morocco. 

Since 1959, we have been usins sulphamethoxypyridazine in patients selected 
randomly, mostly suffering from lepromatous leprosy. 

In lepromatous leprosy, nasal secretions became negative as a rule after 6 
months, while the lesions as a rule took 4 years (range; 21'2 to 9 years). The 
morphological index fell to zero after 6 months. 

Bacteriological relapses are very rare, and occur after about 10 years; proven 
resistance to the drug occurred in 2 patients. 

Clinically, healing of palatal lesions occurred within I to 4 months; and 
healing of the skin lesions between 6 months and 2 years. 

The improvement of polyneuritic lesions was undoubted, but difficult to 
assess objectively. 

Attacks af erythema nodosum leprosum occurred independently of the drug; 
they persisted despite stopping the medication, and changing the drug. We were 
not impressed by the effectiveness of sulphamethoxypyridazine in reactions in 
the nerves. 

We observed two types of clinical recurrence: Late form of tajiri; Early 
reccurrence due to resistance. 

2 - Some patients with borderline leprosy responded clinically and bacterio
logically to the therapy. 

3 - This waS also the case usually for the tuberculoid forms. 

However, in a small number of patients the polyneuritis continued to dete
riorate despite the sulphamethoxypyridazine. Finally, some cases of failure 
responded to dapsone. 

An equivalent group of patients treated with dapsone showed the foilowing: 

1. In lepromatous and borderline leprosy, sulphamethoxypyridazine gives 
late results which are very similar, the time required for definite bacteriological 
clearance being slightly longer. 

Recurrences due to resistance are more common and are no doubt related 
to dosage; thus, dapsone is used in the daily dose of 100 mg, which produces 
a blood level much higher than the active level. A dase of sulphamethoxypyri
dazine of 250 mg produces a blood level only slightly higher than the bacterio
static level. Failures were more common where the treatment was irregular, 
especially during the first 3 years. 

In no case did we find with sulphamethoxypyridazine any allergic reaction 
or toxicity affecting the blood, liver or kidney. 

.~ 
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Acedapsone in the treatment of leprosy 
Four years experience in Karimui 

C. R. Boughton, The Karimui R esearch Group 
Prince Henry Hospital, Sydney, Australia. 

689 

19 / 339 

In November, 1967, treatment of all known cases of leprosy in the Karimui 
area was started using acedapsone given by intramuscular injection every 75 
days. The dose for adults was 225 mg (1.5 ml), a'nd for children 150 mg (1.0 ml). 
The whole population had been under observation since 1962 without treatment, 
during which time study of the epidemiology and natural history of the disease, 
and a blind controlled trial of the prophylactic efficacy of BCG vaccination was 
carried out. A controlled trial using acedapsone was not possible in this area 
beause of its geographic inaccessibility, lack of medical facili ties and ethical 
considerations. 

The effects of treatment are considered in relation to: 

I. Resolution of skin lesions; resolution rates have been comparable to those 
seen with oral dapsone therapy. Complete resolution or improvement of 
skin lesions was seen in 90 % of all cases during two years of treatment; the 
results following four years treatment are in preparation. 

2. Effect on peripheral nervous system : in patients in whom treatment was 
started shortly after the first manifestation of the disease, response to treat
ment has been better than those in whom the disease process has been present 
for some years. In general, nerve size diminishes with treatment and func
tion improves unless irreversible axon damage has occurred before treatment 
commenced. 

3. Change in histological type of disease: change of type towards the border
line-lepromatous end of the scale has not occurred in any patient treated 
wi th acedapsone. 

4. "Flare" phenomenon: a term applied by the Karimui Research Group to a 
phenomenon in which multiple patches, often of large size, develop in the 
untreated patient suffering from either indeterminate or tuberculoid leprosy. 
The "flare" phenomenon is almost invariably associated with extensive neural 
involvement, with subsequent functional disability. Of a total 288 indetermi
nate and tuberculoid cases, 57 (19.8 %) suffered a "flare" during the period 
of observation. The "flare" probably results from bacteraemic spread of the 
organism with the subsequent involvement of previously unaffected skin and 
supervision nerves. 

Since the institution of acedapsone treatment, the "flare" phenomenon has 
not occurred, except in a previously undiagnosed patient presenting as a "flare". 
In treated patients, the prevention of "flares" has, it is suggested, protected 
unaffected nerves from secondary involvement. 
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5. ENL reactions occurred in approximately 30 % oE borderline-lepromatous 
patients, and with one exception, were graded as mild to moderate. ENL, 
severe enough to require corticosteroids, was seen briefly in one patient. 

6. Acceptance by population. This form of treatment has been well accepted 
by the Karimui population; the injection does not inconvenience the patient, 
and injection abscesses have not occurred. 

Conclusion 

Acedapsone has been found to be an effective therapeutic agent in the Kari
mui leprosy population. It is well accepted by patients, does not inconvenience 
them, and the health worker is able to ensure continuity of treatment. 

J The management of neuritis in leprosy 

R. E. Pfalt zgraft 
Provincial Leprosarium, Garkida, Nigeria. 

19/340 

This study was undertaken primarily to investigate the effect of clofazirnine 
on neuritic manifestations in tuberculoid and borderline leprosy. It soon be
came evident that it was necessary to add corticosteroids to the clofazimine to 
obtain an optimum response. 

Clofazimine alone produces a better result in neuritis than either dapsone or 
thiambutosine. Either of these, plus corticosteroid, is better than clofazimine 
alone, but the use of clofazimine and corticosteroid together results in far better 
reversal of the neuritic complications than any other therapy available to us. 

Although most of the patients entered in the study had already been treated 
with an antileprotic drug and corticosteroids, the neural complications were 
either stationary or deteriorating. When evaluated on the presence of neuritis 
and nerve enlargement, anesthesia, and motor loss, the average return of neural 
function after treatment with clofazimine and corticosteroid was 60 %. The 
best response was in patients with BT leprosy (70 %). 

Both a long illness and prolonged treatment with dapsone tend to prevent 
improvement of the neural deficit. 

Treatment of neuralgia in leprosy by hydroxocobalmine 

w. Belda 
Division Hansenologia, Instituto de Saude, Sao Paulo, Brazil. 

19/341 

The pain-killing action of hydroxocobalarnine in cases of neuritis of different 
etiologies, led the writer to try it out in controlling the pain in hansenic neuritis. 
After having tried the drug on 12 patients, with favourable results in 10, he 
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discussess the findings in 43 new patients, with the following results: in 19, 
there was complete disappearance of pain; in 19, significant improvement; in 5 
there was no change in symptoms; in only one case, in spite of the significant 
lessening of pain, there was deterioration of motor disturbance. 

J Combinations of drugs in the treatment of leprosy 

]. C. Gatti,]. E. Cardama, L. M. Balina,].]. Avila, G. E. Pizzariello 
Buenos Aires, Argentina. 

19/342 

The Committee on Therapy of the 8th International Leprosy Congress 
advised the use of combinations of drugs. This advice was based upon the fact 
that the real effectiveness of first-line drugs (sui phones, sulphonamides, clofa
mizine, thiambutosine) is often blunted by reactive states, so that in most cases 
the dose must be reduced, the drug changed or the specific medication stopped. 
On the other hand, low doses of two or three drugs appear to reduce the in
cidence and severity of reactions, while retaining the therapeutic effect of the 
anti-leprosy treatment. 

Our study has been carried out over a period of 6 years, with dapsone (0.025 
g) and sulphamethoxydiazine (0.250 g) ; dapsone (0.025 g) and sulphamethoxy
pyridazine (0.250 g); and for over a year with dapsone (0.025 g / day) and clo
famizine (0.200 g/week). Other combinations used were dapsone (0.025 g / day) 
and rifampicin (0.300 g/day), and thiambutosine (1 g / day) and dapsone (0.100 
g/day). 

I 19/ 343 

~ Low dosage dapsone treatment of patients with borderline leprosy with 
a note on the occurrence of relapse 

K. Ramanujam, G. Ramu 
Central Leprosy Teaching and Research Institute, Chingleput, India. 

The accelerated disappearance of M. leprae under specific treatment or even 
spontaneously, and the disastrous consequence of injudicious medication in pa
tients with borderline leprosy, formed the basis for the trial with small doses 
of dapsone .. 

Dapsone dosage and response: Patients with borderline leprosy, irrespective 
of the extent of the disease, weight, or predominant type of skin lesion, were 
given dapsone of the order of 1 Y4 to 2Y2 mg daily. Generally, all the patients 
responded favourably to this regimen. However, in one instance, after 29 months' 
regular treatment with dapsone at a dose of 2Y2 mg daily which resulted in 
progressive clinical and bacteriological improvement, the patient developed first 
one and then several histoid nodules. 
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Occurrence of f'elapse: The specific treatment was not stopped in any of 
the patients after the leprosy had become jnactive. Relapse occurred while under 
treatment in 13 patients after periods of inactivity varying from 7 to 67 months. 
In 10, the relapse showed itself by new skin lesions. In 3, it showed itself ex
clusively in the peripheral nerve branches, commencing with neuritis in 2 in
stances, II to 67 months after attainment and maintenance of inactivity; this 
was followed by contracture of fingers. In the third case, lagophthalmos set in 
after 38 months of inactivity. Nine of the patients who relapsed with skin lesions, 
responded favourably to the same or to a slightly increased dose of dapsone. In 
the remaining 4 patients, the relapse is recent. 

19/344 

Relation of dapsone (DDS) therapy to erythema nodosum leprosum - is 
it direct or indirect? 

H. S. Helmy, J. M. H. Pearson, M. F. R . Waters 
Leprosy Research Unit, Sungei Buloh , Malaysia. 

It is authoratively taught (e.g., WHO Expert Committee in Leprosy; Third 
Report, 1966) that anti-leprosy treatment should be suspended when signs of 
reaction develop, as it is widely held- that dapsone (DDS) exacerbates established 
erythema nodosum leprosum (ENL). We report two internally-controlled clini
cal trials undertaken to investigate this concept. 

In the first, patients suffering from persistent moderately-severe ENL were 
given (single blind) placebo capsules for either 8 or 10 week,s instead of their 
standard dapsone therapy. During this period, there was only a slight fall in 
the severity of ENL, which just attained statistical significance. When dapsone 
treatment was restarted (double-blind) in full dosage (100 mg daily), there was 
no effect on the ENL for the first two weeks, and a slight but statistically in
significant increase in severity thereafter. 

In the second study, dapsone 100 mg daily was given double-blind for 2 
weeks to patients suffering from proven sulphone-resistant lepromatous leprosy 
receiving effective alternative treatment. There was no significant increase in 
the severity of reaction in those patients suffering from ENL, nor was ENL 
precipitated by dapsone therapy in those patients not in reaction. 

The significance of these results will be discussed. 

J 19/345 
More rapid bacterial negativation and clinical clearing in leprosy by 
increasing the doses of anti-leprosy drugs 

F.-P. Merhlen, F. Cottenot, J. Pennec 
Paris, France. 

A quicker bacterial negativation should be useful from the epidemiological 
standpoint as well as on psychological grounds. 
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Daily doses of 150 mg dapsone for 6 days a week, 3 weeks a month, will 
usually result in bacterial negativation in 18-24 months. The further addition 
to thi s prescription of sulphamethoxypyridazine at a dose of 375 mg daily will 
usually shorten the negativation time to 12-18 months. 

The occurrence of relapse, often drug-resistant, appearing sometimes many 
years later, should support the recommendation of a maintenance dose of dap
sone of 100 mg daily 6 days a week, inasmuch as dapsone resistance is practi
cally unheard of with regular treatment at such daily doses, in contrast to 
thiambutosine or sulphonamides whose activity seems to diminish with prolonged 
treatment. 

This intensive treatment schedule does not seem to increase the frequency 
of reactional episodes, and, furthermore, we know that reaction and evolutive 
phases are frequently associated. Their reduced frequency with intensive treat
ment is thus explained. 

High doses of dapsone will give more rapid bacteriological negativation and 
will prevent drug resistance, which is sometimes seen with the very low dose 
schedules based on animal experiments. 

J Survey of thalidomide treatment in lepra reaction based on 
to investigators 
f. Sheskin, F. Sagher 
Jerusalem, I srael. 

19 / 346 

questionnaire 

A questionnaire was sent to leprosy workers in various parts of the world. 
The results of treatment, the appearance of side-effects and the overall num

ber treated so far should provide the bases for an appraisal of the value of thali
domide in lepra reaction. 

J Results of prolonged thalidomide treatment of leprous reactions 

F. Londono, L. A. Rueda 

19/ 347 

This paper reports the results of prolonged thalidomide therapy for leprous 
reactions and leprosy, together wi th possible sideeffects. 

The effect of the drug upon all features of lepromatous leprous reactions was 
clear, despite the fact that all patients were receiving specific treatment with 
dapsone. 

In 15 of the 81 patients in this study, thalidomide was stopped and the spe
cific medication continued, without there being any relapses. 

Negative smears were achieved in 38 %; in 43 % the smears remained po
sitive; in 8 % these smears were negative throughout; in 5 % they changed 
from negative to positive, and in 5 % there was no information. 
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There were comparatively more negative smear results in patients recovering 
from the leprous reactions (46 %) than in those continuing on treatment (36 <J'o )' 

Three patients had erythematousbullous lesions with necrotizing changes. 
The histopathology was one of toxo-allergic vasculitis. but we were unable to 
elucidate its relation to drug administration. 

]9/348 

Histopathological changes in patients treated with either dapsone and 
corticosteroids or dapsone and thalidomide 

J. Novales, O. Rodriguez, A. Saul, Y. Ortiz 
Mexican Association against Leprosy. Mexico. 

Histopathological changes have been studied in two groups of patients: one 
receiving dapsone and systemic corticosteroids. and the other dapsone and thali
domide. 

In the first group. larger and markedly vacuolated Virchow cells were present 
("giant" Virchow cells). containing an amorphous or filamentous bacophilic 
material in their cytoplasm. This material is composed of masses of more or 
less degenerated acid-fast bacilli. There is also marked increase in and dilatation 
of the blood vessels. as well as giant cells of the Langhans' or foreign body type. 

There seems to be in these cases an apparent decrease of the acid-fast bacilli. 
but we consider that this decrease is only apparent. and that corticosteroids 
somehow modify their staining properties. 

The other group treated with dapsone and thalidomide shows also a marked 
vacuolization of the Virchow cells. but the latter are not as pyknotic as they are 
in cases treated only with sulphones. Some multinucleated giant cells are se~n 
in these cases. and bacilli in the form of globi. These globi have an atypical 
appearance. and it seems as if there is an increase in the numbers of lymphocytes. 
The blood vessels and nerves are enlarged. 

Leukocyte infusion for treatment of leprosy 

Soo Duk Lim, R. A . Good 
Seoul National University. Korea. 

19 /349 

We treated 13 leprosy patients (I tuberculoid. I borderline and I I lepro· 
mato}Js) with weekly infusions of normal leukocytes obtained from healthy blood 
donors. The patients were divided into three groups: 

patients presenting with problems in therapeutic management (6); 
patients previously untreated (5); patients who had persistent skin ulcers 

despite long treatment (2). One of these patients was treated in a non-endemic 
leprosy area in the United States (University of Minnesota Hospitals). 
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The results after our leukocyte infusion treatment showed: 

1) dramatic improvement in skin lesions and nerve symptoms; 
2) histological changes in skin lesions and lymph node were featured by 

return of lymphocytes in deep cortical area of lymph node and disappearance 
of granulomata in skin and lymph node; 

3) rapid decrease of acid-fast bacilli in skin lesion and lymph node; 
4) lepra reactions were controlled, so that the patients became tolerant to 

chemotherapy. 
5) alternations of cell-mediated immunity (eM]) were achieved by this form 

of immunotherapy. 

We present the immunotherapy as a new valuable addition to the therapeutic 
aramel1larium for leprosy. 

Treatment of leprosy with 'Bhallataka' (Semecarpus anacardium) 
D. Ojha, Y. N. Upadhyaya 
Banaras Hindu University, India. 

19 / 350 

Bhallataka, an Indian indigenous drug, was first used in treating leprosy 
patients by Ojha and Singh in ]965. The preliminary report of the pilot trial 
suggested that the drug had some action in lepromatous leprosy, causing bac
teriological and clinical improvement. In addition, the non-appearance of exa
cerbation while the patients were under effective treatment with the drug per
mitted the continuation of treatment in a group of patients who would other
wise have been exposed to episodes of exacerbation, if they were having the 
usual anti-leprosy treatment. 

't\Tith the above-mentioned impression, the authors treated 50 patients, who 
were probe to reaction while taking dapsone, with oil of Semecarpus anacardium 
alone in capsules, each containing 500 mg. The dosage of the oil was one capsule 
(500 mg) orally 3 times a day for the first 2 weeks, and then the dose was gradually 
increased till the maximum dose of 4 capsules, 3 times a day, was reached. This 
dose was continued for 12 months. 

Clinically and bacteriologically, there was significant improvement, the bac
teriological improvement not being commensurate with the clinical improvement. 

The authors are of the opinion that patients prone to reaction during treat
ment with dapsone may be given 'Bhallataka' with good results. 

Leprosy and hyperbaric oxygen 
F. F. Wilkinson, G. Santiago Besuschio, B . Galori 
Munro, Argentina. 

19 / 351 

The origin and technique of the use of hyperbaric oxygen (HBO) in leprosy 
are described by the authors. They support their experience with 200 treated 
cases showing the benefit obtained, with clinical, bacterioscopic and anatomo-
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pathologic supporting data. Their results point to the rapid action of hyperbaric 
oxygen, which gives good results in a short period. The "before" and "after" 
studies, impossible to obtain up to now are now presented: 

Q02 
ATP 

Pyruvic acid 
Lactic acid 

Dehydrogenases : 

MDH 
lCDH 
SDH 

Lipids: 

Fre Glycerine 
Neutral fats 

"Before" RBO 

0,94 
increased 
increased 

20 mg % 

normal range 
increased 
increased 

"After" RBO 

2,29 
decreasing average 0,63 % 
normal 

13 mg % 

increasing tendency 
decreasing tendency 
normal 

increased 0,24 mg % 
decreasing in 15,7 mg % 

The authors emphasize the importance of a new and transcendent way which 
makes possible the study of the bacillus complex and its metabolic problems. 

They show the modifications of the serum lipase before and after oxygen 
and in an apparently immune ethnic group. They mention the determination 
of the l ipid levels and "lipidograma" before and after HBO. 

Continuity has been seen in the clinico-bacterioscopic. improvement some 
time after the use of hyperbaric oxygen, which they in terpret as a metabolic 
arrangemen t. 

j Treatment with B 663 (ciofazimine) of patients with relapsed 
lepromatous leprosy unresponsive to sulphones 
]. N. Rodriguez 
Cebu Skin Clinic, Philippines. 

19/ 352 

Eighteen patients suffering from relapsed lepromatous leprosy and not res
ponding to adequate doses of dapsone, and who developed progressive lesions 
(including histoid nodules) were treated with B 663 over a period of 2 years. 

Resistance to dapsone was tested by mouse footpad inoculation in 2 patients; 
the organism proved to be susceptible to the drug. Thus, it was established that 
in at least these 2 cases, lack of clinical response to dapsone was not due to the 
presence of drug-resistant bacilli. 

Two control groups of previously untreated patients, one receiving B663 and 
the other dapsone during the trial, were used. 

B663 proved to be the drug of choice in patients with lepromatous leprosy 
who no longer responded to dapsone and whose lesions were getting worse in 
spite of receiving adequate doses of this latter drug. The favourable response 
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to B663 was a source of encouragement and hope to these patients who previ
ously had considered themselves incurable. 

It has thus been demonstrated that there exists a large target group consisting 
of thousands of hopeless patients with lepromatous leprosy who would be greatly 
benefited if treated with B663. They should be given a better chance in life by 
means of this drug. 

19/353 

Rifadin in leprosy: Pilot study in untreated cases, in sulphoneresistant 
cases and in cases treated with combinations of drugs 

C. Tarabini-Cast ellani, C. L. Tambini-Castellani 
Sanatorio-Villaggio Smom Isola Alessandra, Gelib, Somalia. 

18 patients were treated with Rifadin, 600 mg daily: 

3 untreated patients had markedly improved at 506 days, the mean BI and 
MI fal1ing from 3.4 and 62.5 % to 1.6 and 17.7 % respectively. 

5 sulfone-resistant cases, treated with Rifadin for 522 days, had clinical 
results which were good to excellent, the mean BI and MI falling from 1.9 and 
18.3 % to 0.9 and 3.5 respectively. 

5 previously untreated patients, after 180 days on Rifadin-sulphormethoxine 
at a weekly dose of 2.5 g, improved markedly: the mean BI and MI fell from 
2.2. and 55.5 % to 0.9 and 10.9 % respectively. 

5 patients, 3 of them not previously treated, received Rifadin with Etibi (2 g 
daily) and Bactrim (I g per day) for 80 days; they improved, and the mean BI 
imd MI fell from 2.3 and 43.5 to }.89 and 6.7 respectively. 

In all these cases, the Rifadin was well tolerated. These good results indicate 
that the drug warrants greater study for its effects in leprosy, especially the dif
ficult lepromatous cases. 

Results of treatment of leprosy with clofazimine and with 
rifampin-ethionamide 

A. P. Sackell, I. D. Hirschy,]. C. Hathaway 
Hale Mohall! Hospital, Pearl City, Hawaii. 

19 j354 

Resistance of M. leprae to sulfone drugs has emerged as a major problem 
in the management of leprosy in the State of Hawaii. This constitutes the prin
cipal indication for use of an alternative medication, although there are several 
others. 

In Hawaii, although leprosy is endemic in the State, it constitutes a relatively 
minor public health problem at present in that the registry has only about 350 
names. (The names of patients with tuberculoid leprosy are removed from the 
registry after five years.) However, among this group, there are 50 patients for 
whom an alternative to suI phone medication was indicated, the principle indi-
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cation being continued clinical and bacteriological activity of the disease despite 
many years of suI phone therapy. In some instances, severe and continued ery
thema nodusum leprosum reactions rendered adequate suI phone therapy im
possible, and 2 patients were allergic to sulphones. Fifteen patients were given 
c10fazimine and 35 Rifampin, the latter usually in combination with Ethiona
mide. 

Results of experience with these newer treatments over the past 2 years will 
be presented in detail and discussed. In general, results have been most en· 
couraging. 

J Tha!idomide in the treatment of le~rous reactions 

]. T erencio de las Aguas, ]. Del Hierro 
Sanatorio de Fontilles, (Alicante), Spain. 

19/355 

We present the results of our study over a period of six years of thalidomide 
in the treatment of reactions in leprosy. 

We treated a total of 165 patients. These were divided into two groups: the 
100 patients in the first group had typical reactions; the 65 patients in the se
cond group had very mi ld reactions or else monosymptomatic reactions. 

Group I patients (62 men and 32 women) had a total of 390 reactions (236 
in males and 154 in females). All the patients recovered completely and the 
optimal initial doses were of 300 and 400 mg. Those patients who had previously 
been treated with steroids required doses of 500 to 600 mg and the lesions took 
two or. three times as long to disappear; they also needed Tonger on the main
tenance therapy. 

The skin lesions of the two cases of tuberculoid reactions recovered very 
gradually. 

In group II, two patients with polyneuritis did not respond to this treatment. 
Tolerance was good. 
We used various cyclic imides but the results were not encouraging. 
vVe discuss the mode of action of the drug, as a pituitary stimulant or an 

immunosuppressant. 

Report on treatment with B 663 (Lamprene) on 107 leprosy patients 
(93 lepromatous and 14 non-lepromatous) 
s. Theophilus 
Sacred Heart Hospital, Kumbakonam, S. India. 

J. Lepromatous: 93. 

(I) As a specific drug under the following two conditions:-

19/356 

(a) When treatment was unsatisfactory with other drugs. The results had 
been found to be satisfactory especially to tide over the "difficult period" 
during dapsone therapy for those patients sensitive to the drug even at 
low dosages. 
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(b) Patients resistant to specific drugs, especially to dapsone (the e.g. histoid 
variety). 

(2) As an anti-reactive drug in 2 types of leprosy: 

(a) For ENL without ulcerations the results have been found equivocal. 

(b) For ENL with ulcerations, this drug is not satisfactory. 

(3) Unsuitable cases for B 663 therapy. Two main groups of cases have been 
found: 

(a) Cases which develop ENL, 

(b) Cases resistant to B 663, as evidenced by increase in bacilliary index and 
worsening of the symptoms. 

II . Non-lepromatous: 14_ 

These cases belonging to the borderline groups had been treated with B 663 
as a prelude to prophilactic or reconstructive surgical interventions. This is 
necessitated because of the increasing neuritis with dapsone treatment. These 
results were satisfactory. 

Dapsone blood estimation and therapy 

S_ Theophilus 
Sacred Heart Hospital, Kumbakonam, India. 

19 /357 

The following is a study on 330 patients, of whom 180 had a single blood 
level estimation and 150 patients in whom dapsone curves were made, embodying 
2-hourly estimations. 

The Test Dosage was classified into 2 groups, viz -
Low dosage: below 10 mg d aily; and High dosage: 25 mg to 100 mg daily. 

The estimations were classified into 4 groups: -
No trace; Low level; High level and Rapid excretion. 

Conclusions: 

1. In the low dosage group of 71, 21 showed high blood levels. If blood level 
estimations are made on all patients, who are unstable on even small dosages 
of dapsone, lower dosages could be administered in an attempt to avoid the 
reactions. 

2. Among the high dosage group of 259 patients, 46 showed no trace and 58 
cases showed low levels. About 40 % of patients on standard dose, showed 
unsatisfactory blood levels. If these patients had dosages of dapsone higher 
than those routinely given it would propably be better. 

3. Four out of our series of ISO for whom curves were made had rapid excretion. 
These would benefit from twice daily administration of dapsone. 
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J 19/ 358 

Double-blinded study of dapsone and fanasil in the treatment of leprosy 

Teera Ramasoota 
Research and training section, Phrapradaeng, Thailand. 

A double-blinded study of dapsone and fanasil in the treatment of leprosy 
was carried out in 13 patients with leprosy whose drugs were randomized by 
code number for trial for 28 months. The clinical and laboratory observation 
and follow-up were performed blindly by the author while the code number 
of drugs was kept elsewhere, and was opened for the final assessment done by 
the writer in front of WHO-leprologist representative in Thailand and the 
Medical advisor of Roche in Bangkok. On the final opening of assessment the 
key of code number of drugs, it was found that 9 patients (8 lepromatous and 
I tuberculoid) had been treated with fanasil, 500 mgm once weekly, and 4 pa
tients (all lepromatous) had been treated with dapsone, 200 mgm once weekly. 
Clinical, bacteriological and other laboratory follow-up investigations were per
formed every 2 months. The results of clinical and bacteriological follow-up 
are discussed. 

The final assessment of clinical response revealed that ~ of the dapsone 
group showed moderate response, and 45 % of the fanasil group. Two patients 
in the fanasil group showed temporary reactivation. Falls i~ the bacterial index 
found to be similar in both. The patients taking fanasil seemed more prone 
to reactions. 

Clinical trial of thalidomide in the treatment of leprosy reaction 

Teera Ramasoota 
Research and Training Section Raj-Pracha-Samasai Institute, 
Phrapradaeng, Samutprakarn, Thailand. 

19 / 359 

Since the pioneering work of Sheskin, many control trials have been con
ducted using thalidomide in the treatment of leprosy reaction. 

The author reports the clinical investigation on the effect of thalidomide 
on leprosy patients suffering from acute leprosy reaction, as well as those who 
have only one symptom of acute neuritis. A series consisting of 20 lepromatous 
patients is reported. All had moderate to severe intensity of leprosy reaction and 
three were steroid dependent. Thalidomide was given at a dose level of 200 mgm 
per day for the first 2 week, and then continued 100 mgm daily for one week. 
For those who were steroid dependent, suppressive dose of thalidomide of 100 
mgm daily were maintained for 2 months. Follow-up was made for a period of 
3 months after stopping treatment with thalidomide. Thalidomide was found 
to be effective in all cases. The result of clinical follow-up are discussed. 

The author concludes that thalidomide was one of the most effective drug 
for the treatment of leprosy reaction. Because of their teratogenic effects, thali-

• 
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domide must be carefully used in women, may be limited only in-patients or 
may try in those who use thalidomide in combination with contraceptive pills. 
This may leave to the future trial. 

Clinical trial of low doses of B 663 in the treatment of leprosy 

Teera Ramasoota 
Phrapradaeng, Thailand. 

19/360 

In an effort to avoid the skin pigmentation commonly caused by this drug, 
the author made 2-year trials of doses of 300 mgm per week of B663 in 30 leprosy 
patients, 23 lepromatous (3 were afterwards excluded) 4 borderline and 3 tuber
culoid. All patients were untreated, and had a morphological index of at least 
25 % and a bacterial index of 2 (except those with tuberculoid leprosy). The 
methodology of the trial are discussed, and the results interpreted. 

Clinical assessment revealed marked improvement in 30 % of lepromatous, 
50 % of borderline and 33 % of tuberculoid patients. Moderate improvement 
was found 67 % in tubercl.lloid, 45 % in lepromatous and 50 % in borderline 
patients. 

Falls in BI found to be 61 % in lepromatous, borderline patients and tuber
culoid showed a BI of 0 within an average of 20 and 12 months respectively. 
Negativity of MI was found to be within 6, 6,5 and 10,8 months respectively 
in tuberculoid, borderline and lepromatous patients. 

The intensity of skin pigmentation became less, and there was a moderate 
incidence of leprosy reaction and other side effects. There were also a correlation 
between the decline in intensity of skin pigmentation and the clinical improve
ment. 

Chemotherapeutic trial with clofazimine (1) in leprosy 

J. C. S. Carvalho, W. M. Hildebrand, Salome Migdal 
Sao Paulo, Brazil. 

19/361 

1. Our experience covers 25 patients (24 males and I female), 22 with lepro
matous leprosy and 3 with reactional tuberculoid leprosy. 
Of the 25 cases, 6 were untreated, and 19 were resistant to sulphones, 15 had 
erythema nodosum. 

2. Clofazimine was given at an initial dose of 100 mg daily for 2 months, after 
the third month, the dose was increased to 200 mg, and 6 patients received 
300 mg daily. 

3. Laboratory examinations before the treatment were performed. Smears were 
taken from 7 predetermined sites of the skin for determination of the bac
terial index. Biopsies were taken at the beginning of the study and after 
3 months, to determine the changes induced by treatment. Bacterial exami
nation of the nasal mucus was made in all patients. 
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4. Tolerance to the drug was very good. General improvement of health, 
appetite and capacity to work was observed. 
Between the 4qth and 60th days of treatment, all cases showed typical 
reddish pigmentation, which was not unacceptable to out-patients. 

5. All patients had rapid clinical improvement after 4 months of treatment: 
lepromata, infiltrations, plaques and macules, erythema nodosum (and other 
lesions of lepra reactions) showed marked regression. 
The nasal mucosa became negative in 22 patients. The bacterial index fell 
about 50 % by the 5th month of treatment. 
The morphology of M. leprae underwent a complete change during the same 
period. 
We consider that clofazimine is the most active and rapidly acting drug in 
leprosy. 

The efficacy of regional blocks applied to intractable pains of 
leprosy patients 
Ryosuke Murayama, Kinya Otsubo, Akira Inamoto, Akiko Obara, 

19/362 

Hideo Takizawa, Mitsugu Nishiura, Chozo Hashizume, Nobuo Harada 
Department of Anesthesiology, Kyoto University Hospital -Center, Kyoto, Japan. 

The majority of leprosy patients often suffer from various sorts of pain, not 
only neuralgias caused by leprosy neuritis but also other miscellaneous pains. 
They are treated usually by oral use of common analgesic drugs, and tend to 
have chronic gastro-intestinal disorders due to the excessive use af such drugs. 

Approximately 200 cases have recently been treated by the authors using 
regional block techniques, and the results obtained are as follows: 
l. The ophthalmic, ulnar and sciatic nerves are the most common sites of 

lesion, and various regional block techniques were tested for each lesion. 
2. More than 90 % of the patients were instantly and markedly relieved of the 

neuralgic pain by the regional blocks with 0.5 % of Carbocaine, and the 
pain relief lasted longer than that of non-leprosy patients without gross 
motor disturbances. About 60 % were relieved from the pain for well over 
a week by single shot blocks. No case permanent palsy was encountered. 

3. In the authors' opinion, the epidural block is most to be recommended, 
because the intraspinal portion of the affected nerve is usually free from 
leprosy. 

J A study on the effect of clindamycin against leprosy 
Yoshikazu Yajima, Tadashi Hirako . 

19/363 

National Leprosarium, Tama Zenshoen, Tokyo, Japan. 

Clindamycin, an analogue of lincomycin, has been administered for more 
than 3 months to 2 patients newly diagnosed as having lepromatous leprosy, 
as well as to 2 other patients in relapse who are resistant to dapsone and to 
thiambutosine. 

• 
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All the patients have been placed on an oral dosage schedule of 900 mg/day, 
6 days / week, except one who has a severe ENL reaction. For this patient, the 
daily oral dose has been 450-600 mg. 

During the period, lepromata and lepromatous infiltration subsided, not 
only macroscopically but also histopathologically, in every patient. Also bac
teriological improvement is evidenced by their BI and MI curves. 

No undesirable effects on the liver, kidneys or any other viscera were observed 
throughout the study, excepting for slight gastric disturbance. 

The findings in this study suggest that clindamycin exerts a high antilepro
tic effect against relapsed leprosy, even in patients whose leprosy is resistant 
to other antileprotics, as well as in untreated leprosy. 

4 patients are still taking clindamycin. They will continue with it so that 
the authors can see how they respond to the drug. 

,I Clinical results of the therapy of Hanseniasis by clofazimine 
W. Beida 
Division Hansenologia, Institute de Saude, Sao Paulo, Brazil. 

19/364 

The author discusses the clinical findings in 47 outpatients treated with 
clofazimine alone or in conjunction with dapsone, or thiambutosine, observed 
over a period of 8 to 30 months. He observes the clinical and bacterial changes, 
the change in skin pigmentation and in skin texture, and the reappearance of 
hair. 

During the treatment, 2 patients gave birth to children apparently unaffected 
by the drug. In 2 patients who were clinically improving, there was a reappearan
ce of typical bacilli, and in another patient a clinical and bacteriological deterio
ration. These preliminary results suggest that c10fazimine is effective against 
M. leprae, as shown by clinical, bacteriological and histopathological criteria, 
and could be the drug of choice in cases of partial or total sulphoneresistance. 

The role of thiamphenicol in the treatment of Hansenic reaction 
w. Belda 
Division Hansenologia, Instituto de Saude, Sao Paulo, Brazil. 

19/365 

The author agrees that the process of hansenic reaction becomes clinically 
evident as a hypersensitivity phenomenon. Based on a report by Weiberg that 
describes the immunosupressive capacity of thiamphenicol, the author uses this 
drug to treat such an occurrence. 

After summarizing first his 10 cases, he comments on the results obtained in 
23 new cases: in 47 % the lesions disappeared completely; in 34 % there was 
a significant improvement; in 8 % there was no change, and in 8 % the con
dition of the patient aggravated. 
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These results lead the author not only to think that the hansenic reaction is 
a hypersensitivity phenomenon. but also to consider the role of thiamphenicol 
as an eventual substitute for thalidomide. 

J Capyna compound in the treatment of reactions in leprosy 
D. Ojha, Y. N. Upadhyaya 
Banaras Hindu University. Varanasi. India. 

19/366 

The authors consider the use of capyna compound by many researchers in 
India. They make some comments and evaluate the results of their work in the 
S.S. Hospital. B.H.U .• since 1968. A total of 120 patients (90 men and 30 women) 
were treated with the drug in three divided daily doses of 6 tablets orally. Ex
ceptionally. 12 tablets were administered. 

The series comprised patients manifesting all the symptoms of acute and 
subacute exacerbation. Previous results were confirmed. The symptoms presented 
by the patients regressed in the following order: fever. skin manifestations. 
neuralgia. In certain cases. it became necessary to increase the daily dose to 12 
tablets. No side effect was seen in any case. 

The disappearance of skin manifestations and the erythrocyte sedimentation 
rate (ESR) were used for purposes of therapeutic control. When. after the 
disappearance of symptoms. the ESR remained high. the drug was continued. 

The authors are of the opinion that capyna compound is one of the effective 
drugs available at present for the treatment of reactions in leprosy. It is suitable 
for out-patient management. and is of particular value in weaning patients from 
corticosteroids. 

J Relapse In leprosy 
]. Terencio de las Aguas 

19/ 367 

Sanatorio de Fontilles. Alicante. Spain. 

In a review of 300 patient histories. it was found that 7 % had relapsed. 
becoming bacteriologically positive again, between 2 and 10 years after quiscence 
had been achieved. 80 %' of these relapsed patients had been irregular in taking 
treatment. 

V Clinical trial of Lamprene and dapsone in untreated lepromatous 
leprosy and of Lamprene in tuberculoid leprosy 
A. B. A. Karat, S. Karat 
C.S.I. Hospital, Bangalore, India. 

19/ 368 

Sixty patients with untreated lepromatous leprosy and 7 with tuberculoid 
leprosy were admitted to the trial, and have been on , regular tr~atment with 
either 100 mg c10fazimine daily or 100 mg of dapsone daily for periods of up 

• 
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to 40 months. Among the former, there was significant reduction in MI and BI 
in both groups of patients. The fall in BI was more striking among those who 
had treatment for longer than 12 months, and was significantly greater in the 
clofazimine group. 6 out of 20 on dapsone, and 11 out of 40 on clofazimine, 
became skin smear negative. The regression of skin lesions was comparable in 
the dapsone and clofazimine groups, though the clearance of nodular lesions 
was more impressive in the clofazimine group. The reappearance of eyebrows 
was noticeable only in the clofazimine group. Alterations in neurological status 
were comparable in the 2 groups. While the Incidence of ENL reactions was 
similar in the 2 groups, the majority of patients taking clofazimine developed 
mild reactions, while those taking dapsone developed more severe reactions, 
necessitating the use of either steroids or larger doses of clofazimine. 

Seven patients with untreated active tuberculoid leprosy (TT or TT / BT) 
were treated with clofazimine at a dose of 100 mg daily. In all the patients, the 
infiltrated skin lesions flattened in 12 to 24 weeks. One patient showed com
plete motor recovery, while 3 showed impressive sensory recovery. In none of 
these patients was there a deterioration of neurological status. 

All the patients on clofazimine developed brownish red pigmentation of 
the skin and the conjunctiva, as well as scaliness and dryness of the skin. 

r \ A controlled clinical trial of clofazimine in the management of acute 
iJ neurological problems in leprosy 

A. B. A. Kara,t, S. Karat 
C.S.I. Hospital, Bangalore, India. 

19/369 

20 patients who presented with acute neurological deficit of less than 4 
weeks' duration with motor and/or sensory loss were randomly allocated to 
two groups for purposes of therapy: 

Group (a) clofazimine 100 mg 3 times daily; and Group (b) dapsone 50 mg 
daily with prednisolone 10 mg 3 times daily. The acute phase trial was for 12 
weeks, at the end of which the dose of clofazimine was reduced to 100 mg daily 
in group (a), and prednisolone was stopped in group (b) while dapsone 50 mg 
daily was continued. 

Of the 10 patients in .group (b), 8 showed improvement in neurological 
assessments, while 2 remained un changed at 12 weeks; all the 10 patients on 
clofazimine showed improvement. 

In the post-acute phase (after 12 weeks), of the 8 patients who had improved 
during the first 12 weeks of therapy with dapsone and prednisolone, 4 maintain
ed the improvement for -average follow-up period of 14 months, while 3 showed 
marked deterioration of neurological function in 3 to 6 months, necessitating 
cessation of treatment with dapsone and change to clofazimine, with resultant 
significant improvement in the neurological status. 

By -contrast! all the 10 patients on clofazimine who had improved during the 
first 12 weeks showed further improvement even though they were taking only 
100 mg of clofazimine a day. 
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This study suggests that for the management of acute neurological cata
strophe, 300 mg of clofazimine daily for 12 weeks, is significantly superior to 
dapsone 50 mg w.ith 30 mg of prednisolone. Further, the longterm prognosis 
for neurological function is strikingly better with clofazimine as compared with 
dapsone in the presence of acute neurological deficit. 

19/370 
~ A study of viability of M. leprae in the skin and bone marrow of patients 

with lepromatous leprosy on treatment with dapsone as compared with 
those taking clofazimine 
A. /3.. A. Karat, D. S. ]. Kumar, R . j. Albert, S. Karat 
C.S.!. Hospital, Bangalore, India. 

We have already demonstrated that M. leprae obtained from bone marrow 
homogenates of patients with untreated lepromatous leprosy are viable in the 
footpads of mice. Further, we have reported persIstence of M. leprae in human 
bone marrow aspirates and liver biopsy specimens long after the skin smears 
have become negative. These observations led us to believe that M. leprae may 
remain viable in the reticulo-endothelial system for longer than in the skin, 
and that these organisms may account for relapse or recrudescence of lepromatous 
leprosy when treatment is stopped soon after the skin smears have become 
negative. 

To test this hypothesis, we set up experiments by inoculating into mice foot
pads M. leprae obtained from skin, and bone marrow homogenates obtained 
from patients with lepromatous leprosy on regular treatment with 100 mg dap
sone daily or 100 mg clofazimine daily. 15 strains of M. leprae are under study. 

The preliminary results indicate that M. leprae from skin homogenates from 
these patients tend to become non-viable in the footpads of mice between 12 
and 24 weeks, while the M. leprae obtained from bone marrow aspirates continue 
to be viable even after 12 months. 

The significance of these findings is discussed. 

Cutaneous-neural tuberculoid complex and its treatment 

P. Lavalle, C. Ibarra 
Centro Dermatol6gico, Pascua, Mexico. 

19 /371 

The cutaneous-neural tuberculoid complex represents a well defined clinical 
form of tuberculoid leprosy. It is characterized by the presence of cutaneous 
lesions along the nerve trajectory, mainly that of the ulnar nerve, which shows 
thickening at varying intervals. 

This clinical picture suggests the diagnosis of Sporotrichosis. 
The authors tell of 13 years of experience in the diagnosis and treatment of 

this peculiar clinical form. Low doses of corticosteroids together with low doses 
of suI phones give good results without neuritic sequelae. 
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J Severe lepra reaction treated with griseofulvin 

M. M . Ramirez 
San Luis Potosi, Mexico. 

707 

19/372 

The author reports a case of severe lepra reaction in which the ordinary 
treatments (including blood transfusions, synthetic antimalarial drugs, antibio
tics, butazolidin, indometacin, etc.) failed, and at most only led to remissions 
of the lepra reaction for some days, and then only with treatment based on 
tetracycline and blood transfusions. Very severe uncontrollable relapses appeared, 
leading to a state of precarious health and indicating a bad prognosis. 

Comparative studies, clinical and histopathological, including tissue changes 
as well as changes in the bacillus itself lead us to conclude that griseofulvin is 
an active therapeutic agent in lepra reaction. Although it is slower, it is also 
effective against the bacillus. 

The author concludes that in order to confirm this assertion it is necessary 
to make extended studies in patients selected with uncontrollable reactions, and 
in those in which it is not possible to give dapsone. 

With this intention the author and his colleague, Dr. Severo Torres, have 
been studying for some time, 2 patients to whom griseofulvin has been ad
ministered and in whom the reactional state was rapidly controlled. 

A follow-up of the patients for an extended period will be carried out. 

J Changes produced by leprostatiC drugs in lepromatous lesions 

N. Carvalho da Silva, A . zeo 
Rio de Janeiro, Brazil. 

19/373 

The authors present the results of a comparative study of the actIVIty of 
different leprostatic drugs on lepromatous lesions in various stages. The drugs 
were administered according to conventional therapeutic schemes by the oral 
and parenteral routes, and also directly into lesions by local infiltration. The 
reactions and changes in the lesions are described and an attempt is made to 
correlate these changes with the clinical features. 

The most important observation was the impairment in the bacillary multi
plication inside the lepra cells obtained by the action of clofazimine. After two 
years of therapy, the lesions became clear of bacilli ; even of suI phone-resistant 
bacilli. 

Other significant features in the histopathological and clinical comparati-ve 
studies were: 

a) supression of intercellular infiltration; 
b) great reduction in the mass of Virchow cells, corresponding with clearing of 

pigmentation; 
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c) intracellular disposal of granules of the drug mixed with bacillary debris; 
d) clearing of normal-staining forms in the bacterial populations. 

In accordance with these findings. the authors suggest that these changes 
must result in significant reduction in bacterial viability and hence in the in
fectivity of the treated patient. 

Use of clofazimine (8 663) in the treatment of leprosy 

D. V. A . Opromolla, C. Tonello 
Hospital Aimores. Bauru. Brazil. 

19 /374 

25 patients with lepromatous leprosy were treated with clofazimine (BG63). 
orally. in one single daily dose of 300 mg. for 1 year. 

Some of these patients had already been under treatment. and some had 
relapsed. 

For evaluating the therapeutic effect of the drug. clinical. leprological. ba
cilloscopic and histopathological examinations were repeated every 4 months. 

After the 4th month. the results were considered good. the lesions becoming 
regressive . 

. The most recent lesions were the ones that early showed favourable responses. 

\ The danger of steroid therapy in leprosy 

N guyen-van-U t 
Saigon. Vietnam. 

19/ 375 

While steroid therapy helps patients undergoing acute exacerbation in the 
course of lepromatous leprosy. it has its dangers if given at the wrong time and 
without adequate precautions. 

In underdeveloped countries. where educational standards are low. patients 
are impressed by the frequent spectacular success of treatment. They then tend 
to resort to the treatment during each acute attack. wihout medical supervision. 
unil it becomes ineffective. so that the treatment of reactional states becomes 
difficult. However. the absence of specific drugs is not a handicap. These allergic 
reactions can be treated quite simply by means of the usual drugs. such as 
chloroquine. aspirin. synthetic antihistamines. antibiotics and vitamins (C. B t2). 

which in a few weeks overcome the bacteriaemia. 
We hope that this modest paper will lead to a more prudent use of steroids 

in treatment. as a last resort only. and to a realization by the patients that 
prolonged and repeated use of such powerful drugs may have unhappy conse
quences. 

• 
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Leprosy - a non-disease 
R. F. de Mesquita 
Sao Paulo, Brazil. ' 

1973 

M/376 

Leprosy has no real existence, because the Hansen's bacillus has no bac
teriologic' and immunologic behavior to be considered as an specific cause of 
the disease. The presence of that pseudo-germ is consequence of the disease, 
and no cause of it. The technical ' name of this pseudo-germ is an "acid-fast 
yeast-like structure" as said by Dr. Americano Freire & Orestes Diniz. 

What then is the disease? By careful comparison of symptoms and physical 
signs we prove here that leprosy is a "Functional Cardiovascular Disease". This 
F.C.D.V. is caused by strong emotion to whom has congenital predisposition 
caracterised by cortical recession; the consequense of it is a cortico-hipothalamic 
imbalance with respiratory references, epizodic neurogenic-dischargers with fever, 
latente periods and chronic state of those manifestations. Leprosy is a fourth 
state continuation of aggravation of those symptoms. 

The fundamental treatment have to be neuro-psychiatric by avoiding emotion 
that are the cause of fever. Clinical cares may help with well balanced alimenta
tion or nutrition, moderate sulfone treatment, hepatic-extract, vitamins of the 
B group, and amino-acids for help anabolic activities. For a century we have 
been in a erroneous way, by accepting the wrong opinion of Hansen, who never 
proved his bacterian hypothesis, wich was refuted. 

M/377 
\ The culture of pathogenic mycobacteria which provoke a generalized 

rat-leprosy-like disease in mice. 

R. A. Zajcev 
Department of Leprology, Central Research Institute on Skin and 
Venereal Diseases, Moscow, USSR. 

When inoculating the cellular culture of a hen embryo with M. leprae
murium, reproduction of non-acid-fast micro-organisms had been registered, 
which afterwards were successfully cultivated on meat-agar medium. In some of 
the mice inoculated with these non-acid-fast micro-organisme, lesions were present 
containing mycobacteria which later were successfully cultivated on Petragnani 
medium. It is supposed that non-aid-fast micro-organisms are chageability fomis 
of M. lepraemurium. The produced culture of mycobacteria provokes in mice 
a generalized disease which according to its course and specific high-bacillar 
granulomatous lesions of lymph nodes and viscera are like rat leprosy. 

The culture did not appear to be pathogenic for guineapigs. The biological 
properties of the produced culture were studied, including the electron-micro
scopic investigation of ultra-thin sections. It is supposed that the culture of 
mycobacteria is a cultivable variation of M. lepraemurium. 
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J The differentiation between M. leprae and M. lepraemurium 

U. V. Perouhin, B . I . Kurochkin 
Scientific Research Institute on Leprosy, Astrakhan, USSR. 

711 

M/3 78 

When M. leprae and M. lepraemurium are inoculated subcutaneously into 
the aero bacterial vesica of mice, the mycobacteria of leprosy of rats as against 
the causal agent of leprosy in man, multiplied at the portal of entry. This method 
may be used to differentiate M. leprae from M : lepraemurium, and for the long 
(6-7 months) cultivation of the causal agent of leprosy in vivo in rats .. 




