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The abstracts of papers presented at the Con-
gress or read by title are photoreproduced directly
from the book of abstracts furnished to each
registrant at the XI Congress. This is done
because it involves a considerable savings in
printing costs over resetting these abstracts. It has
been the practice in preparing the last three Con-
gress Supplements to produce them this way, and
it is believed that the presence of a few minor
errors will not significantly interfere with their
value.

Introductory Note

The program of each scientific session, which
precedes the appropriate group of abstracts,lists
the abstracts of invited papers and also shows the
first and last numbers of abstracts of “free com-
munications” and “poster communications.” The
Roman numeral of an abstract number refers to
the number of the scientific session, and the
Arabic numeral is the accession number given
the paper at the Congress.

Addendums
1. According to information from the Mexican

Organizing Committee, the following “poster
communications” were not presented, although

some of the persons mentioned below attended
the Congress:

F. Gomez-Urcayo ... I 40
L. Lopez-Bravo ... I 51
E. E. Storrs ........ I 72
N. A. Torsuev ................... WD 95
C: S, Lakshlmmardyana VAN B 1)
S. M. Chandi ... IV 123
J. G. Diaz Almeida ....................... IV 124
T Hirata. b s e IV 130
Jo He Hanks-ontco i o IV 133
G. Koteeswaran _.......................... 1V 137
M. N. Dyachina ... V 166
M. Finias ............... ..V 199
E. Freerksen, ...l V 205
T A. E. Kliemann......................... V 206
F. E. Vishnevetsky ............... VIIIA 260
Z. Hossain ..o IX 305
T. Moulding.....coooooiiiiiciccene IX 309
I-N. Alamdarov ... IX 310
V. A. Evstratova ............................. IX 311

2. The abstracts for papers IA 3 (Monzon,
Session 1), and VII 227 (Morrison, Session VII)
were not included in the original publication. We
have, however, published a brief abstract by each
author in this Supplement.
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EPIDEMIOLOGY AND CONTROL

IA 1

Laboratory aids in epidemiology
and control

R. S. GUINTO

L.eonard Wood Memorial,
(American Leprosy Foundation)
Cebu, Philippines

Leprosy eradication has been held back by an
incomplete knowledge of its epidemiology and
by the very limited measures currently available
for its control. In recent years, however,
innovative laboratory research has made
important contributions to epidemiology and
consequently to leprosy control. These labora-
tory advances will be reviewed in some detail in
this report.

Leprosy control continues to rely almost
entirely on secondary prevention achieved by
chemotherapy, i.e., the reduction of infection by
early detection and treatment of patients with
bacilliferous disease. This report will stress the
importance of laboratory support in trials of
combined therapy for the prevention of dapsone
resistance and ‘‘microbial persistence’’, major
shortcomings of chemotherapy as a control
measure. The urgent need of continued and
intensive laboratory research into primary
methods for the prevention of leprosy will be
discussed.

1A 2
Prospects for leprosy control
M. F. LECHAT

Ecole de Santé Publique,
Université de Louvain, Belgium

Control of a disease depends on knowledge of
its epidemiological characteristics and the health
technology available. Although its mode of
transmission is not elucidated, leprosy is con-
sidered as a communicable disease, with no
extra-human reservoir, lepromatous patients
constituting the main source if not the only
source of infection, and apparently not every-

body susceptible or likely to develop overt
disease. This will determine the control
strategies available. Appropriate treatment of
the infective cases is one; it will supposedly lead
to interruption of transmission, with reduction
of incidence in the long term; such dapsone
mass-therapy administered to outpatients has
been largely used over the last three decades,
with variable results. Other methods can be
considered, whose effectiveness can be simulated
using epidemiometric models. The present
situation of leprosy in the world calls however
for an adjustment of control methods, better
adapted to local constraints, such as fast-acting
therapy or vaccination. Sulphone resistance is a
new determinant which will call for dramatic
reconsideration of present methods of leprosy
control.

IA 3

Primary health care and leprosy
control

H. MONZON

Instituto Nacional de Dermatologia,
Caracas, Venezuela

IA 4

The epidemiology and some
implications of sulphone-resistant
leprosy

J. M. H. PEARSON
M.R.C. Leprosy Project, Addis Ababa, Ethiopa

The first proven cases of acquired sulphone
resistant leprosy were reported in 1964. Since
then they have been observed in increasing
numbers in many countries where leprosy is
endemic. These patients, being lepromatous, are
infectious and therefore potential index cases for
the spread of primary sulphone-resistant leprosy.

This paper will review available data on the
epidemiology of both primary and secondary
sulphone-resistant leprosy and comment on the
implications for research, therapy and leprosy
control.
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IA 5§

WHO activities in leprosy from 1973
to 1978

H. SANSARRICQ J. WALTER
K. S. SEAL

Division of Communicable Deseases,

World Health Organization, Geneva,
Switzerland

Guidelines on leprosy control. The WHO
Expert Committee on Leprosy held its fifth
meeting in October 1976. The Committee recog-
nized, in particular, the importance of the
problem posed by the resistance of M. leprae to
dapsone, and to counter this recommended the
use of a combination of two drugs in the treat-
ment of patients with multibacillary forms of
the disease.

Direct technical cooperation with countries.
Activities have been redefined under two
headings: (a) manpower formation, and (b) pro-
gramme formulation of leprosy activities. The
collaboration between WHO, governments, and
voluntary as well as other international organiza-
tions, is being strengthened.

Research. Within the framework of the WHO
Special Programme for Research and Training
in Tropical Diseases, two programmes have
been started: (a) in 1974 a programme for
research in  the immunology of leprosy
(IMMLEP), and (b) in 1976 a programme for
research on the chemotherapy of leprosy
(THELEP).

Prospects. During the coming years, WHO
will increase its efforts to improve the training
of personnel engaged in leprosy control. With
regards to research, particular efforts will be
made to solve the problem of M. leprae culti-
vation by using the most advanced methods of
microbiology.

IA 6

The use of information in addition to
incidence rates in the evaluation of a
vaccination trial against leprosy

L. M. IRGENS D. VAuLA
R. SKJAERVEN

University of Bergen, Norway

In vaccination trials, epidemiological informa-
tion should be obtained for two main purposes.
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First, the situation in the trial area is to be
assessed with respect to present incidence rates
and time trends. Second, the vaccine is to be
evaluated in terms of difference in incidence
rates between a vaccinated and a non-vaccinated
population. In most areas where leprosy is
prevalent today, it is a difficult task to obtain
accurate information on the total number of new
patients and the total number of inhabitants.
Therefore, relevant information should be
sought in addition to incidence rates, which may
be inaccurate.

The present paper focusses on a model for
evaluation of a vaccination trial based on such
additional information obtained from The
National Leprosy Registry of Norway. In this
registry, epidemiological experience acquired
during more than a hundred years of leprosy
control is accumulated. The data, relating to
8231 cases from a mean population of approxi-
mately 1.8 millions, have been transferred to a
computer register which has formed the basis for
longitudinal epidemiological studies. It appears
that associations exist between incidence rates in
a period and personal data of the patients
registered in the same period, such as age at
onset, sex and type of leprosy. Based on such
associations, an epidemiological index is con-
structed and implemented in a model for
evaluation.

IA 7

The reason for the reduction of the
protective efficacy of BCG in Burma

M. J. SHIELD J.L.STANFORD
G. A. W. RookK

Middlesex Hospital Medical School, London

Many studies, in different parts of the world,
have yielded widely varying rates of protection
afforded to BCG against both tuberculosis and
leprosy. When trials have failed, criticisms have
been levelled at both the type of BCG used and
the modus operandi of the trial itself. However,
we have investigated the possibility that
sensitization to certain environmental myco-
bacteria may enhance or detract from the
protective efficacy of BCG. To explore this field,
we have performed skin test studies with
tuberculin-like reagents of high specificity. We
found sensitization to certain organisms to be
extremely common in Burma but absent in
Uganda, and that this correlated with the low
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(17%) and high (80%) BCG protection rates
against leprosy in the respective countries.
Nevertheless, amongst Burmese children below
the age of four, who had only developed short
sensitization to environmental mycobacteria, the
protective efficacy of BCG approached that
found in Uganda. Furthermore, we can show that
sensitization to a M. leprae reagent amongst
BCG-vaccinated individuals is influenced by
sensitization to other environmental myco-
bacteria. Our field observations are now
supported by experimental animal data. Both the
field studies and animal work lend much
credence to the idea that sensitization to
environmental mycobacteria strongly influences
the type of immunological response evoked by
BCG vaccination.

IA 8

Value of dapsone as a
chemoprophylactic against leprosy

S. K. NOORDEEN P. N. NEELAN

Central Leprosy Teaching and Research Institute,
Chingleput, South India

The paper reviews the results of controlled
double-blind studies on dapsone prophylaxis
carried out at the Central Leprosy Teaching and
Research Institute, Chingleput, South India,
among child contacts of patients with lepro-
matous leprosy. The dose of dapsone in different
studies varied from approximately 1 mgm per kg
body weight per week, administered as a single
weekly dose, to 4 mgm per kg body weight per
week administered twice a week. The number of
subjects per group varied between 320 to 360.
The overall protection observed among contacts
receiving prophylactic dapsone varied from 37%
to 53% in the different studies. However,
protection against development of lepromatous
leprosy could not be evaluated, since no case of
lepromatous leprosy occurred even in the control
groups. The study showed that the degree of
protection for various subgroups was not
uniform, and that certain subgroups received
relatively higher protection. The factor common
to all subgroups showing high protection, in
general, was their high risk of contracting
leprosy as observed in the corresponding control
groups. Long-term follow-up of contacts after
the end of the period of prophylaxis indicated
that there may be a ‘‘carry over’ protective
effect for dapsone prophylaxis.
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IA 9
Leprosy in primary health care
A. GONZALES GALVAN

Faculty of Medicine,
National University of Mexico

Primary health care gives an early opportunity
of resolving the main health problems in rural,
suburban and urban areas using a reasonable
minimum of resources.

Primary health care provides the first contact,
when medical services are offered and where
the leprosy patient can first be cared for without
having to wait for a specialist opinion. Further-
more, early diagnosis of Hansen's disease can be
made and timely medical aid given to these
patients.

It is in countries with scarce economic
resources, and which in turn have large numbers
of people with Hansen's disease, that most
importance should be attached to first line
treatment of leprosy.

This represents the entrance of Hansen’s
disease into the health services, and general
measures of caring for the patient and his family
are taken.

The treatment of leprosy patients in primary
health care units in every country of the world
should be an integral part of the national health
service. The activities that are developed for the
care of the patient with Hansen's disease should
be integrated not only into the public health
service, but also into other sectors which affect
the development of the community, such as:
education, agriculture, housing and communi-
cations.

IA 10

Immunogenetic aspects of leprosy.
Possible association with genes of
the major histocompatibility
complex (HLA, Ch, GLO |, PGM,)

J. GREINER P.ScHLEE F. VOGEL
T. SMITH

Institut fir Anthropologie und Humangenetik
der Universitiat Heidelberg, F.R. Germany

An association of a disease with genes of the
major histocompatibility complex (MHC) may
be evidence for an immunogenetic basis for the
pathogenesis of the disease. Close linkage of
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immune response (Ir) genes with genes of the
MHC, especially those coding for the histo-
compatibility antigens (HLLA), may explain such
an association. Ir genes control the function of
T- and B-lymphocytes for cellular and humoral
immunity. In tuberculoid leprosy, the cellular
immunity is nearly normal, while in lepromatous
leprosy it is completely absent.

In order to investigate the immunogenetics of

leprosy, 20S leprosy patients were classified
clinically in five subgroups (TT, BT, BB, BL,
I.I.) and typed for HLA antigens and other
genetic polymorphisms located within the MHC
on chromosome 6. From the same region
(northern  Thailand), 183 healthy unrelated
individuals were used as controls. There was no
significant difference between the overall group
of leprosy patients or the three borderline classes
and the controls. The two polar forms, tubercu-
loid and lepromatous leprosy, however, showed
significant associations. HLA-A2 was decreased
and HLLA-BI7 increased in tuberculoid leprosy;
in lepromatous leprosy HLA-B7 was increased.
When both polar forms were compared with
each other, HLA-A2 was significantly higher,
and HLA-B40 lower, in patients with lepro-
matous than in tuberculoid leprosy. A similar
tendency could be observed for the distribution
of the alleles of the red blood cell enzyme
phosphoglucomutase-3 (PGM;): the phenotype
PGM; I-1 was increased among patients with
lepromatous leprosy. This study permits some
hypothetic explanations as to the influence of the
MHC on the immune response in leprosy and
may be useful for diagnosis and classification of
the disease.

IA 11

Evidence to demonstrate
HLA:-linked control of susceptibility
to tuberculoid leprosy

R. R. P. DEVRIES N. K. MEHRA
M. C. VAIDYA M. D. GUPTE
JON J. VAN ROOD

Department of Immunohematology,
University Hospital, Leiden, The Netherlands

Recent evidence indicates that the products of
the HLA system have an important function in
the immune response to infectious agents.
Accordingly, genetic factors have been thought
to influence the immune responsiveness and
disease manifestations after infection with
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M. leprae. Leprosy families with the following
characteristics were selected for study: a) at least
two siblings affected with leprosy, b) at least two
healthy siblings older than the youngest affected
sib and ¢) both parents available for study.
Parental HLA-haplotype segregation analysis
revealed a significant deviation from random
for siblings affected with tuberculoid leprosy
(p < 0.05), who tended to be HLA identical.
Further, B cell typing for the DR determinants
suggested an association of DRW2 with
susceptibility genes for leprosy, particularly the
tuberculoid type and the recessivity of these
genes. The latter finding was further confirmed
when sera from normal mothers, or wives in
these families and also in randomly selected
couples, did not reveal any characteristic
patterns with leprosy or leprosy type. The
significance and implications of these findings
will be discussed.

IA 12

On the genetics of susceptibility to
leprosy

P.E. M. FINE E. WOLF
J. PRITCHARD B. WATSON
D. J. BRADLEY H. FESTENSTEIN
C. J. G. CHACKO

London School of Hygiene and Tropical
Medicine, England

There is some evidence that susceptibility and
response type to infection with M. leprae may be
determined by a genetic factor linked to the
major histocompatibility locus in man. We
report a test of this hypothesis carried out in the
North Arcot District of Tamil Nadu, in South
India, based on a study of 70 families with at
least two affected children. A, B, and C locus
typing was carried out on both parents, and on
all affected children and all unaffected children
older than the youngest case. Segregation
analysis on these data revealed no evidence for
an association within families in which one or
both parents were affected, but marginal
evidence for an association within families in
which neither parent was affected. Possible
explanations for this result will be discussed
with reference to the social and epidemiological
situation in the study area, and with reference to
other published work on associations between
HLA and leprosy. Attention is given to the
general epidemiological problems posed by the
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apparent familial aggregation of leprosy, and
different methodological approaches which may
be used to distinguish genetical from intra-
familial contact factors are put forward.

IA 13

Risks of treating leprosy in a general
hospital

R.MATHAI P.S.S.RAO0 C.K.JoB

Christian Medical College Hospital,
Vellore, India

The Christian Medical College Hospital,
Vellore, which has 1208 beds, is situated in an
endemic area where the prevalence of leprosy is
2.8%. Leprosy patients occupy 2% of beds, and
about 4000 are seen as outpatients every year.
They share with other patients all medical,
nursing, laboratory and other services.

The impact of such attitudes and practice on
the prevalence of leprosy among staff and
students is studied.

This hospital has a staft of 2669, including
housekeeping personnel, technicians, nurses and
doctors. There are 996 medical, nursing and
paramedical students. Every employee and
student is screened medically before entry into
this institution and subjected to routine annual
examinations. Of those who at initial screening
had no evidence of leprosy, 23 developed the
disease. Sixteen had tuberculoid, one borderline
and six indeterminate leprosy. The prevalence
rate thus is 0.6% which is less than "4 of that
found in the area.

Factors contributing to this low rate are
discussed, with particular reference to age, sex,
educational background, residential status and
area of work. It is suggested that staff and
students serving leprosy patients for whom no
isolation is practised do not run any additional
risk of infection.

IA 14

Distribution of leprosy in population
groups at different risks — Estado
Miranda, Venezuela

M. ZUNIGA Z. CASTELLAZZI
E. RASI F. HERNANDO
Instituto Nacional de Dermatologia,
Caracas, Venezuela
Following the method known as ‘Epidemio-
logical Tracing’, a total of 4700 contacts,
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residents of Estado Miranda, cohabiting or not
cohabiting with known leprosy cases, were
examined. The aim was to detect new cases and
to carry out intradermal tests with a suspension
of LCA antigens, taking readings every 48
hours, thereby establishing their sensitivity level
to M. leprae.

The results obtained in both groups of
contacts were compared with the corresponding
results of a representative sample of the general
population, ‘non-contacts’, resident in the same
State, comprising 1600 people.

The enquiry showed the operational advan-
tages of the method of detection used, in
comparison with traditional methods, especially
in regions of low prevalence, where the number
of new cases discovered was ten times greal‘cr
than that obtained in previous investigations.

The proportion of new cases found in the total
group of contacts was 3.8 per thousand,
corresponding to a rate of 14.7 among co-
habiters, and to 2.8 per thousand among non-
cohabiters.

Half of the new cases detected were found
from among people of over 45 years old, mainly
non-cohabiting contacts having open forms of
the disease.

Furthermore, in 70% of cases it was found
that, where it was possible to establish the most
likely source of infection, this corresponded
to open forms.

Where skin tests had been carried out, these
contributed information in confirming the
specificity of the antigen used, showing that the
reactivity to this antigen in both groups of
contacts, cohabiting and non-cohabiting, is
definitely greater than that found in the general
population. The differences in the proportion
of positive reactors to the skin tests and the
frequency of new cases varied according to:

a) whether or not contacts were cohabiters or
non-cohabiters

b) whether residents were in areas of high or low
prevalence.

This led us to conclude that this method may
be of use in delimiting different risk groups.

IA 15
The Brazilian Phase |l of prevention
A. ROTBERG

Instituto de Saude Biblioteca, Sao Paulo, Brazil
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Successive National Congresses and Seminars
concluded that Phase Il of “‘leprosy’ prophy-
laxis in Brazil (decades of case finding, ambu-
latory treatment, integration, education and
rehabilitation) failed as flagrantly as Phase 1
(compulsory isolation). Counter-education and
stigma have grown parallel to the expansion of
the mass communications media, ashamed
patients and contacts abscond and the endemic
flourishes.

The principles of Phase 111 are:

1) Stigma is the principal enemy. The psycho-

social problems are much more serious,
attack all patients and extend to the healthy

relatives — whereas only a fraction of
patients suffer from important physical
disturbances.

2) The solution of those problems is imposs-
ible while the disease is named ‘‘lepra’’,
because of this word’s ingrained and
irremovable associations with filth, decay
and loathsomeness, continuously aggra-
vated by sensationalism.

3) The elimination of stigma will stop conceal-
ment, paving the way for the application of
the medical and preventive policies of
Phase I1.

A new terminology has been adopted.

Hansenology will be taught to school children.
Prevention of disabilities by simple techniques,

contraception and BCG will be extensively
applied. Neutralization of  stigmatizing
activities, intensification of social-medical

teaching, investigation and cooperation of the
medical profession complete the new plans.

IA 16

Contribution to the clinical and
epidemiological study of leprosy
in Iranian children

V. ASSEFI
Institut Pasteur, Teheran, Iran

In all countries where leprosy is widespread,
and in the known regions of endemicity, the
cutaneous lesions of leprosy may easily be
confused with those of other dermatoses.

In Iran, contrary to widespread opinion,
leprosy is not exceptional in children who are in
constant contact with their parents or with other
leprosy sufferers, particularly those suffering
from lepromatous forms of the disease.
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In the course of a case-finding and epidemio-
logical survey, we recorded several cases,
confirmed clinically, bacteriologically and histo-
pathologically, among children aged between 3
and 12, in different mountainous and
agricultural regions of the country.

It is evident that the diagnosis and interpreta-
tion of clinical signs, particularly neurological,
are vitally important in children. We have
therefore chosen three short observations from
among others to direct the attention of young
practitioners to the need to examine closely and
patiently these young children, particularly from
the point of view of sensitivity to heat, pain and
touch. In the majority of cases, the diagnosis of
leprosy will be possible in the clinic, on condition
that the examination is correctly carried out and
that the doctor has an understanding of
epidemiology, particularly in the regions where
leprosy is endemic.

IB 17

Perspectives in urban leprosy
control

D. S. CHAUDHURY W. GERSHON
R. S. MANI

German Leprosy Relief Association Programmes
in India.
Greater Calcutta Leprosy Treatment and Health
Education Scheme, Calcutta, India

Urban leprosy control merits attention. Recent
uncontrolled urbanization has led to a
phenomenal rise of the urban populations,
especially in developing countries.

In India, a quarter of the total population of
six hundred million lives in crowded slums of
townships where communicable diseases,
including leprosy, thrive. The problem is
worsened by rapid migration of rural popula-
tions to the cities.

Leprosy control should be linked with overall
urban planning and urban health promotion
involving the community. To achieve this, we
need trained personnel and priorities in planning.
Leprosy control should be promoted through a
combination of medical, social and educational
measures.

In metropolitan areas, it is necessary to

a) identify areas of inter-organizational
co-operation
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b) define priorities in public health terms

¢) coordinate resources

d) amplify and relate leprosy control to basic

community health and welfare measures.
The strategy of leprosy control rests on case-
finding, easy and regular outpatient treatment
services and health education. The programme
must reach the total community.

The German Leprosy Relief Association has
implemented leprosy control programmes in four
important cities in India — Madras, Calcutta,
Visakhapatnam and Bombay, covering a
population of over four million. Out of a total
25,361 cases so far detected, 22,063 are receiving
treatment. Nearly half of the total number
presented of their own free will, 20% were diag-
nosed in a slum population survey, 25% in a
school survey and 5% as contacts of known cases.

IB 18
Leprosy survey in industries
J. L. TIPHAGNE

Leprosy Relief Rural Centre,
Chettipatty, South India

Aim: to show by concrete example that house
surveys and village visits provide incomplete data
regarding leprosy prevalence; these should be
supplemented by examination of industrial
workers.

A survey was conducted in 1977 in Mettur, an
industrial town. It had hitherto been impossible
to contact workers in their homes because of
shift duties. It was decided to conduct a survey of
workers in industry.

Initially there were objections from manage-
ment, unions and workers. The latter feared
victimization of leprosy patients, the former,
interference with production. After many
discussions, separately and together, and the
involvement of local philanthropic bodies, all
parties were convinced that neither labour nor
production would suffer.

The support of the Mettur Youth Federation
was solicited and their members, mostly
unemployed graduates, volunteered to help in
case detection. They were given a short intensive
course in leprosy detection. A time-table was
drawn up for each factory and the volunteers
were sent in groups with an experienced para-
medical worker to conduct the survey.
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Suspicious cases were seen by the doctor for
confirmation and laboratory investigations.

In six industries, 2427 workers were examined,
and 87 (3.6%) were found to have leprosy.

Many people learned about leprosy; the survey
was inexpensive; there was no loss in production;
management became sympathetic to leprosy
patients, who now receive regular treatment in
the factories. Workers bring suspicious cases.
The Indian Association of Occupational Health
has become interested and has sought our advice
on conducting similar surveys elsewhere.

IB 19

Epidemiology of leprosy in
South India

M. CHRISTIAN S. RADHAKRISHNA

Indian Council of Medical Research,
Chingleput, South India

In the course of an operational assessment of
the Leprosy Control Programme, interesting
epidemiological information was obtained from
a Leprosy Treatment and Study Centre at
Tirukoilur in Tamilnadu, South India. This
centre caters for the needs of about 60 villages
with a total population of approximately 80,000.
Since 1955, when this centre was established,
about 9000 cases have been registered and
information obtained about their sex, age, type
of leprosy, deformity status and bacteriological
status at the time of detection, subsequent
treatment regularity, and clinical and bacterio-
logical status. This afforded an opportunity to
examine the changing profile of the newly
registered leprosy patients over the years.
Population surveys were undertaken at approxi-
mately three-yearly intervals, and the coverages
attained are extremely impressive. These surveys
provide valuable information on secular trends
in the prevalence of leprosy. Information on the
subsequent progress of the patients is less
complete, the factors responsible being
migration of the order of 3% per annum, and
mortality. Nevertheless, among those present,
trends in treatment regularity and changes in
clinical and bacteriological status have been
examined. The findings provide valuable insight
into the working of the leprosy control
programme and of epidemiological changes in
leprosy over a period of about 15 years.
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IB 20

History of the official programme of
leprosy control in Mexico

G. AYALA URIBE

National Programme of Control of Leprosy,
Ministry of Health and Welfare, Mexico

The historic relation is shown between the
official programme of leprosy control in Mexico
since its foundation in 1930 up to the present
day. The persons mentioned have been out-
standing heads of this programme, and homage
will be paid to their contributions at the XI
International Leprosy Congress in Mexico City.

IB 21

New programme of leprosy
control, Cuba 1977

S. RUIZ DE ZARATE
A.ABREU A. VALDIVIA
L. J. WERTHEIN

Ministry of Health, Havana, Cuba

In 1977 Cuba put into action a new programme
for leprosy control designed to benefit all
registered sufferers, whatever the clinical form of
the disease.

The aim of this programme was to reduce
drastically the prevalence and incidence of
leprosy by treatment and by breaking the cycle of
transmission so as to eliminate the disease in the
near future. The main and secondary objectives
are described, together with the steps taken to set
up this new programme and the responsibilities
of the different levels in the organization up to
the outpatients in the Polyclinic. They took into
account the role of the Polyclinic as part of the
general health service, as well as the fact that
large-scale organizations would also participate.

The statistical control model used for the
programme is given. The fundamental
characteristic of this programme is that the first-
line drug used is rifampicin, which was given
daily to 5000 known patients by the nursing
staff.

Epidemiological factors are listed, the control
of sources, and the chemoprophylaxis which
form part of this programme.
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IB 22

Leprosy control campaign in
Somalia. Integration into the
National Health Services

G. L. TARABINI-CASTELLANI
G. TARABINI-CASTELLANI

Campagna Periferica contro la Lebbra
in Somalia, Mogadiscio, Somalia

This paper, after providing a brief survey of
the leprosy endemic in Somalia, describes the
criteria for leprosy control activities in the
country. These activities, which until the end of
1977 were conducted by a private agency, are
now undertaken in close cooperation with the
National Health Authorities, which provide the
necessary counterpart personnel to integrate the
treatment of leprosy into their regular health
programmes.

The paper deals with the psychological factors,
the methods and techniques considered most
appropriate and the selection and training of
staff, and presents the organization chart devised
for the purpose, as a basis for ensuring coordina-
tion and close cooperation between the agency
and the National Health Authorities.

Leprosy control operations are supplemented
by the dissemination of health education on
leprosy at various cultural levels by means of
lectures, posters and an audiovisual programme
(slides with synchronized text): the latter are
especially aimed at school-children and school
teachers.

On integration, the subsequent checks on
leprosy patients and their contacts become the
sole responsibility of the national health
personnel, in their respective districts.

IB 23

Social aspects and epidemiology
of leprosy in Sri Lanka

D. S. P. SABAPATHY
Central Leprosy Clinic, Colombo, Sri Lanka
Leprosy has been diagnosed and recorded in

Sri Lanka from the sixteenth century.

Sufferers have faced severe social stigma up to
the present day.

The stigma and fear are especially strong
among educated classes.
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There has been a steady increase of cases from
1947 1o 1977. The incidence among races appears
to differ; but the same variation has continued
during the last seven years. Endemicity in the
nine provinces does not appear to depend on
population density.

IB 24
Leprosy in Morocco

A. SEKKAT G. LAPOSTOLLE
R. ROLLIER

Casablanca, Morocco

Morocco, not including the Sahelian zpne, has
an area of 420,000 sq km and a population of 20
million. From 1 January 1950 to 1 January 1978
6000 leprosy sufferers were examined and
recorded, of whom one-third were female and
two-thirds male. Of these, 65% of the males and
55% of the females were suffering from lepro-
matous forms of disease.

After a period of 3 months’ hospitalization,
the patients receive ambulatory treatment and
undergo a half-yearly follow-up examination.
After 3 to 5 years, indeterminate and tuberculoid
forms remain under observation but without
treatment. The prevalence rates are extremely
variable, ranging from 0.1% to 30%. No
systematic method of case-finding has so far
been established; only familial contacts are
examined.

IB 25

Results of five years of integration
of leprosy control into the
Provincial Health Service of Phuket
Island, Southern Thailand

S. SURASAK R. TEERA
O. PRACROMPOL K. KANCHANA
I. TONETARO

Department of Disease Control,
Bangkok, Thailand

The Phuket province is one of the smallest and
most hyperendemic with regard to leprosy of the
14 provinces comprising southern Thailand. It is
an island with an area of 801 square kilometres
where 103,362 inhabitants live in 3 districts with
little mobility of population. The existing health
structure covers every area, and the health
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workers are well motivated. Because of its
strategic position in the region and its available
health facilities, Phuket province was chosen in
1972 as the pilot province for integration of
leprosy control into the provincial health
services. In 1976, a stratified survey was
conducted to assess the epidemiological situation
and to evaluate certain aspects of the integrated
control operations.

The results of epidemiological and operational
assessment with their implications are reported
and discussed in detail. The authors concluded
that the result of S years’ experience of
integration of leprosy control in Phuket, showed
that the overall prevalence had increased from
0.77 to 2.45 per thousand. Local health workers
could detect 43% of the total registered cases; the
remaining cases were found by a specialized
leprosy survey team. The accomplishment of the
three main targets of leprosy control, including
treatment, contact. examination and bacterio-
logical smears, had gradually declined by 38%
from 66% to 31%, indicating a great need for
better supervision and motivation. It was also
necessary to start adequate surveys before inte-
gration, followed by regular supervision and
field guidance, to monitor the efficiency and
effectiveness of leprosy control in the future.

I 26

Epidemiometric modelling for
leprosy

M. F. LECHAT A. BOUCKAERT
C. VELLUT C. B. MISSON

Ecole de Santé Publique, Brussels, Belgium

The current epidemiometric model of leprosy
developed by the authors has been expanded to
include acquired immunity, spontaneous
healing, and infectivity during the latent stage. It
has also been refined by introducing a realistic
age distribution of the population with age-
specific incidence and death rates. Structural
modifications in the model makes it possible to
predict the effect that secondary and primary
sulphone resistance would have on long-term
incidence and prevalence rates. The effect of
rapidly acting drugs on the dynamic of the
disease in populations, and the relative effective-
ness of such measures as compared to others
such as present therapy or (still to be developed)
vaccination, have been studied.
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I 27

Evaluation of mass anti-leprosy
campaigns in Francophone Africa

M. NEBOUT

Ministére de la Santé Publique,
Ouagadougou, Upper Volta

In 6 states of West Africa, with more than 30
million inhabitants, there were 356,039 leprosy
sufferers in 1976, as compared with 457,657 in
1971.

More than 144,000 patients were inactive, and
of these more than half were untreated inactive,
therefore on the way to being cured.

Moreover, an enquiry held in Upper Volta (by
WHO) from 1975 to 1977 showed that the strict
application of the criteria of healing defined by
WHO would make it possible to declare
immediately ‘‘free from control’’ more than
65% of the patients recorded in the sectors.

In § states of Central Africa with more than 13
million inhabitants, there were only 100,655
leprosy sufferers by the end of 1975, as
compared with 191,900 in 1965; the prevalence
has fallen from 1.77 to 0.78%. The total number
of sufferers cured since the beginning of the
campaign amounts to 80,689.

These impressive figures, based on eleven
African States and relating to almost 45 million
inhabitants, reflect the effectiveness of anti-
leprosy campaigns.

The methods used are essentially offensive and
are based on the mobility of the ‘‘polyvalent”’
services against transmissible diseases, which
have assured the success of mass campaigns.

The remaining task is the maintenance of the
structures and methods of the services against
major endemics, which are useful tools, and not
costly, and the only means of bringing about
long-term success in the fight against leprosy.
They have already proved successful in the fight
against other transmissible diseases.

I 28

Operational classification in
Hanseniasis control

C. D. V. BERNARDI J. FERREIRA
G. DESoUzA DELPINO L. BAKOS
A. C. GERBASE

Secretaria de Saude, Porto Alegre, Brazil
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Some classifications of Hanseniasis currently
used are reviewed and the difficulties of their
application in field work are analysed.

While recognizing the scientific value of these
classifications when used to identify precisely the
clinical, bacteriological, histological and
immunological aspects of the disease, we suggest
an alternative simplified system of classification
to be used in control programmes. In this
classification, clinical forms that require the same
kind of public health action are grouped. Thus,
clinical forms are reduced to three basic groups.
The clinical and laboratory criteria that define
each group are presented, as well as the
correlation between this simplified system and
the classic one.

I 29

Computer usage in Hanseniasis
control

J. FERREIRA C. D. V. BERNARDI
A. C. GERBASE L.F.B. MULLER
M. DAC. L. VIRMOND

Secretaria de Saude, Porto Alegre, Brazil

The authors present the results of three years’
experience in using a computer system to store
data of Hanseniasis cases. Such data consist of
clinical and personal particulars of diagnosed
cases since 1933 (the date of the beginning of the
control programme) in Rio Grande do Sul State,
Brazil.

This data processing system improved routine
dynamics and yielded prompt information for
programme administration; information reviewed
monthly is circulated to those responsible for field
work in Hanseniasis control. There are, in fact,
by-products of the system, such as a significant
improvement in data quality.

By this method, separate occurrences 1n
individuals can be correlated, a result that greatly
facilitates epidemiological studies of this disease.

I 30

The role of arthropods in the
transmission of leprosy

B. M. S. BEDI E. NARAYANAN
W. F. KIRCHHEIMER

USPHSH, Carville, La., U.S.A.

This PL-480 supported collaborative study of
Carville (USPHS) and the Jawarhalal Institute of



328

Postgraduate Medical Education and Research
in Pondicherry, India, has been in operation
since 1969. It was engendered by combining the
diverse hypotheses about transmission of
leprosy, the observations of Munoz Rivas on
fleas (1942), and of Shepard on mouse footpads
(1960).

Specific objectives were:

1. Determination of the arthropods in endemic

areas that were likely to transmit leprosy by

virtue of their habits.

2. Establishment of the rate of occurrence of

viable M. leprae in arthropods and their

distribution in their bodies.

3. Determination of the carrier rate and

survival time of M. leprae in arthropods likely

to be involved in transmission.

Findings and conclusions:

1. Leprosy bacilli occurred in 2 of 125 pool of
Anopheles, 4 of 69 of Culex, 6 of 152 of Cimex
hemipterus, 13 of 142 of Pediculus humanus.
2. Untreated LL patients always have
bacteriemia, and laboratory-bred arthropods
take up M. leprae in 70% of feedings. They
survive in the gut of C. fatigans and A. aegypti
for at least 48 hours, and for 26 days in
C. hemipterus.

I 31

Demonstration of dapsone in urine
and serum by an enzyme-linked
immunosorbent inhibition technique

H. HUIKESHOVEN J. E. LANDHEER
M. DEWIT D. L. LEIKER
P. K. DAS K. W. PONDMAN

Department of Tropical Hygiene,
Royal Tropical Institute, Amsterdam, Holland

Conventional methods for demonstrating
dapsone are either insensitive or not practicable
for general use in areas where leprosy is endemic.
We have developed an immunoassay that is both
simple and sensitive. It is an enzyme-linked
immunosorbent inhibition technique (ELISIT)
on micro-titreplates. The wells of the plates are
coated with a protein-dapsone conjugate.
Antibodies to dapsone, raised in a rabbit,
specifically adhere to this dapsone coat. The
adherence, however, is inhibited by the addition
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of free dapsone in fluids. Antibodies that do
stick to the dapsone coat after a washing cycle,
are identified by the addition of an enzyme-
conjugated anti-rabbit IgG serum. Adherence of
the enzyme conjugate is made visible by the
coloured product of a suitable substrate. Even
nanogram levels of both dapsone and mono-
acetyl dapsone inhibit the adherence of rabbit
antibodies to the dapsone coated wells, thus
inhibiting the colour development.

The ELISIT, not requiring any complicated
apparatus, is expected to be of great value in
rural areas without sophisticated laboratory
facilities.

I 32

The prevention of sulphone
resistant leprosy

J. M. H. PEARSON G. S. HAILE
R. J. W. REES

MRC Leprosy Research Project,
Addis Ababa, Ethiopia

Since 1973 the number of patients with lepro-
matous leprosy receiving treatment in the Addis
Ababa area has remained stable at about 1500.
From this population about 50 per year showed
clinically suspicious indications of sulphone
resistance. In 1976 a trial that included some 800
lepromatous patients in Addis Ababa, was
initiated: this trial attempted, by supplementary
chemotherapy, to prevent the emergence of
sulphone resistant leprosy. All patients
continued to take dapsone 100 mg daily. Three
supplementary regimens were tested, namely:-

a) Thiacetazone 150 mg daily for 12 months

(this was administered with INAH 300 mg

daily as a single tablet, called Thiazina)

b) Rifampicin 600 mg daily in months 1 and 7

¢) Thiazina 1 tablet daily for 12 months plus

rifampicin 600 mg daily in months | and 7.
Two hundred patients were included in each
treatment group; the remaining 200 continued
monotherapy with dapsone and acted as the
control group. This paper will describe the
implementation of the trial and analyse the
preliminary results.
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I 33

Acedapsone in the prevention of
leprosy: field trial in three villages
of high leprosy prevalence in
Micronesia

D. A. RUSSELL R.M. WORTH
B. JANO P.FAsSAL C.C. SHEPARD

Department of Public Health, Port Moresby,
Papua, New Guinea

1659 non-leprous people in a Micronesian
population experiencing an annual leprosy
incidence rate of about 7/1000 were offered 15
DADDS injections during 1967—1970 for the
purpose of preventing leprosy. Subsequent
careful annual surveillance showed that there
were no new cases during the 3-year DADDS
campaign; then new cases occurred at the rate of
about 2/1000/year, with a longer delay and a
slower rise among those who received the full
regimen of injections. A secondary wave of cases
has appeared since 1973 among children born
after 1968; this is probably due to post-campaign
transmission from poorly controlled pre-existing
cases of multibacillary leprosy in the population.
Sulphone-resistance has not presented a
problem. Recommendations are made for a
balanced, long-term control programme with
DADDS given only to contacts of patients with
multibacillary leprosy.

I 34

Sulphone-resistant leprosy in
Ethiopia

G. S. HAILE J. M. H. PEARSON
R.J. W. REES

MRC Leprosy Research Project,
Addis Ababa, Ethiopia

During the period 1973 to 1977, some 400
patients with clinical evidence of sulphone-
resistant leprosy have been seen and reviewed by
the Medical Research Council Leprosy Project in
the Addis Ababa Leprosy Hospital. Most of
these patients had active lepromatous leprosy,
despite a history of continued anti-leprosy
treatment with dapsone. In confirming the
suspicion of sulphone resistance, reliance was
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placed chiefly on a clinical trial in which dapsone
was administered in full dosage under the closest
supervision attainable under outpatient con-
ditions: mouse footpad tests were performed in
about a quarter of cases. The results of this 5-
year programme, together with the findings in
about 40 patients screened (by mouse footpad
testing) for primary sulphone resistance, will be
presented.

I 35

Incidence of hepatitis-B antigen
positivity in Korean leprosy patients

S. R. CHoI
W. K. CHUNG

Chronic Disease Laboratory,
Catholic Medical College, Korea

Sera from 80 leprosy patients were tested for
hepatitis-B surface antigen (HBsAg) using solid
phase  double-antibody  radioimmunoassay
technique (RIA), and for serum glutamic-
oxalacetic-transaminase (SGOT) and serum
glutamic pyruvic-transaminase (SGPT) by the
Karmen method. For controls, sera from 41
medical and nursing students were tested for
HBsAG, and 1595 specimens of blood from the
blood bank of the Catholic Medical Center were
tested for SGOT and SGPT. Skin biopsies were
used to establish histological diagnosis of the
leprosy patients.

The frequency of HBsAg was 8.8% among the
leprosy patients, slightly lower than the control
group (9.8%). SGOT and SGPT levels were
significantly higher in leprosy patients. There
was no correlation found between the type of
leprosy and HBsAg, but the frequency of HBsAg
was higher in bacteriologically negative than in
positive patients. No correlation was found
between the sexes. Patients in their third and
fourth decades showed a higher incidence of
HBsAg than those over the age of 50. Resettle-
ment villagers showed a higher incidence of
HBsAg than outpatients. Incidence of HBsAg
increased with the length of treatment. Patients
on parental medication also showed a higher
incidence of HBsAg than those on oral
medication.
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I 36

Incidence of HBsAg and Ag ‘e’/Ac
anti- ‘e’ system in a hospitalized
population of patients with
Hansen's disease type L

J. TERENCIO DE LAS AGUAS
E. HERBURGER MULLER
J. SANCHEZ-CUENCA

Sanatorio de Fontilles, Alicante, Spain

The high frequency of HBsAg carriers in
closed communities and especially in sick people
with changes in their immunological system, has
been repeatedly mentioned in world literature.
Moreover, attention is today concentrated on the
coincidence or non-coincidence with HBsAg of a
new system, called Ag‘e’/Ac anti-‘e’, in the same
patient. The said coincidence seems to be in strict
relation to the infectious and contagious
capacity, on the one hand, and to the potentiality
for lesions in the carrier’s own liver, on the
other.

For this reason it is of interest to study these
factors in a large population of lepromatous
leprosy patients living in a hospital.

463 measurements were carried out on a total
of 332 patients (198 males and 134 females). 201
(60.5%) (Group I) live in the Sanatorium; 131
(46%) are hospitalized for controlled periods
(Group II). The control group consists of 37
people from the Sanatorium, not leprosy
patients, who live in close contact with the
patients.

In Group I, 16 patients were found to be
HBsAg + (8%); in Group II, 7 + (5%) and in
the Control Group 2 (5%).

1 Ag‘e’ (4%) and 3 Ac anti-‘e’ (13%) were
found out of 23 Hansenian carriers of HBsAg.

HBsAg circulating in parallel was detected, bv
means of IEOP and enzyme-immune-assay.

The screening of Ag‘e’/Ac anti-‘e’ system was
carried out by electrophoresis.

I 37

Hepatitis B virus indicators in
leprosy

J. P. CHIRON F. DENIS
J. LANGUILLON G. Roux
PH. MAUPAS
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Institut de Léprologie Appliquée, Dakar,
Senegal

For 553 patients with leprosy, several
indicators of HBV virus were investigated: HBs
Ag, anti-HBs, anti-HBc, HBe Ag, anti-HBe.

A significant difference in the prevalence of
HBs Ag between patients with leprosy (25.5) and
controls (12.0) was found, but not between LL
and TT, males and females, institutionalized and
outpatients.

From the measurement of five indicators, it
appears that all the patients with leprosy had
been infected by hepatitis B virus, and that the
impaired  cell-mediated  immunity  which
characterizes LL patients did not play a
significant role in the evolution of their hepatitis
infection.

I 38
The e-antigen (HB,Ag) in leprosy

M. NuTl C. G. TARABINI
C.G. L. TARABINI G. THAMER

Department of Infectious and Tropical Diseases,
Mogadishu University, Somalia

The incidence of hepatitis B antigen is far
higher among patients with lepromatous leprosy
than among patients with tuberculoid leprosy or
among controls; this association has been
previously ascribed to a genetic predisposition,
but further data showed a higher rate association
with lepromatous leprosy only in those countries
(tropical and developing) where the antigen is
very common.

A new antigen, e-antigen, which is distinct
from HBAg, is also associated with hepatitis B
virus; it is found among highly infectious HB,Ag
carriers and appears to be a valuable marker of
the potential infectivity of HB.Ag-positive
serum. Prior to the present study, no data were
available on the carrying of the e-antigen and e-
antibody by patients with tuberculoid or
lepromatous forms of leprosy.

One hundred and forty-two sera from leprosy
patients, 86 with lepromatous leprosy (L) and 56
with tuberculoid leprosy (T), were examined by
immunodiffusion, for the presence of e-antigen
and e-antibody.
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The test for e-antigen was negative in all
leprosy patients; the e-antibodies were found in
only 9 patients (6%), all carriers (except one case
with T) of hepatitis B antigen (HB;Ag). The
HB,Ag test (RIA method) was positive in 24% of
L cases and in 11% of the T cases; the anti-HB;
was present in 47% of the L cases and in 59% of
the T cases.

The results suggest the possibility that the
higher rate of the hepatitis B antigen in leprosy
patients is not associated with depression of
cellular immunity and that leprosy patients who
are positive for the surface B antigen represent a
very low infectivity risk and can be considered as
chronic asymptomatic carriers of HB,Ag.

I 39

Programme of leprosy control in
the Dominican Republic
(1973—-1977)

H. D. BOGAERT D. MARTINEZ

Instituto Dermatologico y del Programa de
Control de la Lepra, Santa Domingo

The writers made an evaluation of the
programme of leprosy control in the Dominican
Republic during the period 1973—1977. This was
planned, directed and carried out by the
Dominican Institute of Dermatology, a private
concern, with the agreement of the Secretary of
State for Public Health.

For the purpose of carrying out this pro-
gramme, the country was divided into 4 regions,
and in each of these a Dermatology Unit was set
up, headed by a dermatologist/leprosy specialist,
who was assisted by paramedical and office
staff. Each unit relies on dermatological clinics
run by adequately trained field auxiliaries who
carry out the programme in rural areas and in
very distant provinces, and who also carry out
the control of contacts in cities. During this time
2184 new cases of leprosy were discovered in the
dermatological examination of 242,328 new
patients, 34,441 examinations of contacts and
153,491 people examined during population
censuses. At the end of 1977 there were 4290
cases of leprosy on the current register, with a
control of 92.6%. The occurrence of leprosy was
also studied by province, sex, and age group.
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I 40

Past, present and future of leprosy
in Nicaragua

F. GOMEZ URCAYO
A. MARTINEZ JIMENEZ
G. SOTO GARCIA

Centro Dermatologico Nacional,
Managua, Nicaragua

This abstract reflects the three fundamental
stages of leprosy control in Nicaragua. Relying
on historical facts, it shows the situation of the
leprosarium in an urban zone and the neglect of
the health factor until 1976. Reasons are given
for the present change from a leprosarium to a
National Dermatological Centre. In this way
ambulatory treatment is given to those having
skin infections, especially ambulatory control for
the leprosy patient. Plans are put forward for a
programme integrated with the Ministry for
Public Health for leprosy control through
decentralization and mobile units in the endemic
areas.

I 41

Control of leprosy in Morelos,
Mexico

J. O. VILLARREAL

Centro d’Estudios Universitarios,
Morelos, Mexico

Morelos, a federal entity of the Mexican
Republic, has a territorial land area of 4941 km?>
and an estimated population of 950,605 in 1978.
There are 211 verified cases of leprosy, and 799
contacts, that is one leprosy patient in 4463 of
the population.

The leprosy patients are found in 57 localities,
and are of the following clinical types: 136
lepromatous, 27 tuberculoid, 2 dimorphous, and
46 indeterminate. There is a predominance of
diffuse lepromatous.

Classified by the degree of severity of the
lesions: 67 early, 59 moderately advanced and 85
advanced.

There is a slight male predominance: 120 males
to 91 females, two are under 15 years, and 209
over 15 years.

Programmes for detection are in operation,
with 42 centres and 33 public health dispensaries
employing 135 doctors and 123 nurses.
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Our target population has been the school age-
group (6—12) estimated to be 180,666 for 1978.

The control of leprosy patients and their
contacts is carried out in our units with the

following personnel: 12 social workers, 9
laboratory technicians, 12 dentists, and 2
chemists.
I 42

Leprosy in the United States
(1967—1976)

C.D.ENNA R.R. JACOBSON
J. R. TRAUTMAN
M. H. STURDIVANT

USPHSH, Carville, La., U.S.A.

A total of 1168 cases was reported in the
continental U.S. during 1967—76. The average
number of cases per year was 119, and the
average age of the patients was 37 years. This
represents an increase in the number of cases of
27.6 cases annually, as compared with the
previous twenty year report 1949—1968, when
1820 cases were reported.

The significant aspect of this review was not
only the increase in the number of cases, but that
there was a definite change in the ratio of native
and foreign born patients, shifting from a 1:1
ratio for the previous 20 vear report to a 1:3 ratio
for this present report.

The problems accounting for this change as it
relates to the foreign born newly reported cases
are discussed, correlating them with the
deficiencies of the National Registry, with
proposals to improve the overall activity of the
registry for improved control of the disecase.

I 43

Leprosy eradication project in Malta
— report after 6 years

G. DEPASQUALE E. BONNICI
Borstel Institute, Hamburg, Germany

Following our report, published in 1977, on
the state of our project after 5 years, a report is
now given on its state after 6 years. The results
continue to be positive. Further patients could be

International Journal of Leprosy

1979

released from treatment. No relapses were
observed. The present report elucidates the
reasons for short-term resumption of therapy
and stresses the importance of follow-up studies
after termination of treatment (control for the
occurrence of relapses).

I 44

Leprosy in Greece (1928—1977).
An assessment of the main
epidemiological characteristics of
leprosy in the last 50 years

N. PARISIS E. DIAMANTOPOULOS
P. VENETSANOS J. STRATIGOS

Skin and Venereal Discase Clinie,
School of Medicine, University of Athens,
Greece

From the records of the Clinical Center for
Hansen’s Disease in Athens, which has just
completed S0 years as the only leprosy institution
in Greece, detailed information on all treated
leprosy cases (2384) has been obtained and
evaluated. The assessed  data indicate  the
following:

1. A decline in the incidence rate from 2.7/1000

in 1928 10 0.04/1000 in 1977.

2. A gradual shift from LL and BL forms to

TT.

3. Islands and coastal regions contribe 63.8%

of the patients.

4. The onset of the disease shifted from the

age-group 21—30in 1928 to age-group S1—60

in 1977.

S. 28.3% of all treated patients have a member

of the family or a relative suffering from

leprosy.

6. 87.6% of the patients come from a low

social, educational and economic class.

7. There was a high incidence (31.8%) of

hepatic disorders; 29.2% systemic hyper-

tension, 26% renal disorders, and 18%

respiratory disorders.

8. The occurrence of disabilities was 42.9%;

the gravity (WHO rating) varied from 0.17 to

3.0, and depended mainly on several factors

(time elapsed between onset of disease and

treatment, clinical form, number of leprosy

reactions).

9. The death rate was 18%.
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Preliminary study of leprosy in Saudi
Arabia :

Z. A.SEBAlI A.AzZzAM A. MOFTI
M. MUFTI
Riyad University, Saudi Arabia

This study was carried out in the Hadda
Leprosy Hospital in Saudi Arabia with the aim
of defining certain problems, including clinical
aspects, forms of the disease, and residential
areas of the patients.

The number of patients in the Hadda Leprosy
Hospital is a small fraction of the total number
suffering from leprosy in Saudi Arabia. Out of
144 inpatients in the Hadda Hospital (the only
leprosarium in the country), 72 are Saudi and the
majority of the remainder are from Yemen.

Of the Saudis, 75% are from the south-
western region of the country, indicating a
relatively high prevalence of the disease in this
area.

This study is intended to be the first step
towards an epidemiological field survey, since no
previous field survey has been made.

I 46
School surveys in Bombay

K. K. KOTICHA

Acworth Leprosy Hospital, Bombay, India

Of 415,497 students examined, 2012 were
found to be suffering from leprosy, the detection
rate being 4.8 per 1000. The age and sex of the
students were related to the occurrence of
leprosy. The disease was more common among
male students in the age group 10 to 19 years.
Rate of infection among students speaking some
south Indian languages was significantly higher
than among others. Only 2.1% of the cases were
bacteriologically positive, about 97% had no
deformity, and over 78% were at an early stage.
In a significant number (61%) the single lesion
present (presumably the initial lesion) was on the
covered parts of the body.

I 47

Prevalence rate of leprosy in some
urban slums — experience in
Bombay

R. GANAPATI D. GIRIJA
Bombay Leprosy Project, Bombay, India
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Rapidly proliferating slums in
populous industrial cities of developing countries
pose special problems in arresting communicable
diseases, especially leprosy. Bombay has a
population of 6.5 millions with 847 slum pockets
consisting of over 260,000 huts, in which people
live in unhygienic conditions. Intensive field
operations have revealed the existence of hyper-
endemic foci of leprosy in some slums.

3812 members of 729 families (family size: 5.2)
living in an area of about one square furlong
were counted; 3178 of them (83.4%) were
examined.

In addition to the patients detected during this
mass survey, self-reported cases living in the area
and those detected during school surveys were
re-identified. The prevalence rate was 24.8 per
1000: 50 adults and 29 children had leprosy.

Though the total prevalence rate is high, most
of these (60 out of 79) had a non-contagious
form of leprosy. However, there were 12
lepromatous or BL patients, and seven active
borderline-tuberculoid cases, a prevalence rate
of 5.9 per 1000. The smear-positive cases
represent a prevalence rate of 3.1 per 1000.

Assuming that the tuberculoid and indeter-
minate cases are epidemiologically unimportant,
the high prevalence of active disease in a commu-
nity of over 3000 living under poor hygienic
conditions in an area of one square furlong
poses a challenge for planning an eradication
programme.

I 48

Comparative operational study of
two methods of population survey
in rural areas of Thailand

R. TEERA O. PRACHOMPOL
S. SURASAK K. KANCHANA
P. CHAROON

Department of Communicable Disease Control,
Bangkok, Thailand

In 1976 and 1977, two epidemiological surveys
were undertaken by the authors in rural areas of
two provinces of Thailand, using a system aimed
at covering at least 95% of the population to be
examined. The object of the survey is not only
the epidemiological assessment of the leprosy
control programme but also to study the
effectiveness of two methods of evaluation
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surveys, using house-to-house and

gathering all the villagers together.

surveys

The first method of house-to-house survey was
conducted in Phuket province in 1976, while
the second method of gathering together all
the villagers was undertaken in Mahasarakam
province in 1977. The prevalence rates of leprosy
before conducting the survey were 2.2 and 2.3
per thousand respectively.

In rural areas of Phuket, out of a total
population of 62,564 living in 10,268 house-
holds, 32,308 people from 5301 households were
surveyed at random (sample size: 51%); a total
of 31,350 people was examined (97%) and 31
new leprosy cases (8 L, 23 NL) were detected
(0.99 per thousand).

In Mahasarakam, from a total population of
28,542 from 4884 households in 73 substratal
villages (30% sample of population), 27,649
people were examined (97%) and 66 new leprosy
cases (12 L, 42 NL) were detected (2.4 per
thousand).

The methods used in each survey are described
in detail and the implications of the figures and
facts discussed. The importance of such surveys
in highly endemic areas is stressed. The results
of surveys for detecting tropical dermatoses,
BCG- and smallpox-scars, will also be discussed.

I 49

Some results from 20 years of
leprosy control work in the
Mahasarakam Province of
North-Eastern Thailand

O. PRACHOMPOL R. TEERA
M. SANGARD K. KANCHANA
S. SURASAK V. SUDCHIT
I. TONETARO

Department of Communicable Disease Control,
Bangkok, Thailand

With regard to leprosy, Mahasarakam
province is one of the most hyperendemic in
Thailand, although a leprosy control programme
has been in operation for 21 years. The first
evaluation survey in 1977 revealed that from a
total of 28,542 people who were screened in 73
villages (an approximately 3% sample and
97% coverage), 27,649 people were examined
(examined rate 96.8%) and 66 new cases (12 L,
42 NL) were detected with the detection rate of
2.4 per thousand. The overall point prevalence
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has fallen by 52% from 5.6 in 1966 to 2.7 per
thousand in 1976, indicating the valuable effect
of the control services. The annual detection rate
of new cases has also fallen by 24%, from 0.21
in 1966 to 0.16 per thousand in 1976. The
annual detection rate of new lepromatous cases
has declined 25% within the 10 years of this
operation. Annual contact examination has also
revealed a fall in the annual detection rate of new
cases of 88%, from 41 to 4.7 per thousand in
1976. Since the result of a survey in the sampling
villages showed that the prevalence had increased
from 2.6 to 4.9 per thousand, this indicates the
necessity to improve and speed up the case-
finding programme. Improvement in the
operational measures for maintaining surveil-

lance of cases released from control, and
out-of-control cases, and investigation on
persisters, drug-resistant relapses should be

undertaken.

The results of operational assessment with its
implications are also reported and discussed in
detail.

I 50

Leprosy in the Karimui: a genetic
investigation into its susceptibility

E. D. SHIELDS D. A. RUSSELL
P.R. VINCIN G. C. ScoTT

McGill University, Montreal, Canada

The total population of the Karimui sub-
district of the Eastern Highlands of Papua
New Guinea has had clinical examinations for
leprosy. These examinations have been
performed 13 times since 1962 by one of the
authors (D.A.R.). All leprosy cases have been
confirmed by histopathological examination.

The people of the Karimui are derived from
an isolate, the Daribi, who originally migrated
from the south coast. Their unique social and
environmental milieu allows for an attempt to
partition some of the genetic variation in the
susceptibility to leprosy. First this study defined
the population and identified the ascertainment
biases. The familial nature of the disease along
with the possibility of defining aetiological
heterogeneity was investigated by analysing
family histories, through third degree relatives.

Pedigrees were obtained from 547 individuals
affected with leprosy. Forty five percent (246)
of these individuals had at least one other
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affected family member (with any form of
leprosy) in their first three degrees of relation,
i.e. familial type. Among-the individuals with
lepromatous leprosy (BL, BL/LL, LL) a
significantly increased number (30/37; x? =
18.27) were in the familial segment of this
leprosy population. The overall segregation ratio
for all forms of leprosy within families present-
ing an individual with lepromatous leprosy
was 0.43. There were several families in which
the disease was observed in several generations
and several half siblings were affected.

Non-lepromatous leprosy conformed to two
family types: 1) non-familial (81%) and
2) familial. Among the familial group there were
cases of half siblings affected and several
generations of affected individuals, but the
segregation ratio was merely 0.25.

The possible role of the following will be
discussed: 1) genetic factors in susceptibility to
leprosy; 2) genetic heterogeneity within a
segment of the leprosy population; and 3) allelic
restriction in the determination of population
frequencies of leprosy and its variable age of
onset in a segment of the non-lepromatous
leprosy population.

I 51
Leprosy in Western Samoa

L. LOPEZ-BRAVO L. KAMU
WHO Leprosy Control Programme,
Western Samoa

Leprosy has been known in Western Samoa
since the last quarter of the 19th century. During
the 1920’s leprosy patients were sent to a
leprosarium in Makogai Island, Fiji, where they
were kept for several years before returning
to Samoa; this policy ended during the 1950’s.

In 1954, Dr. N. R. Sloan visited Samoa and

concluded that the prevalence was 1.6 per 1000
population (63.5% lepromatous, and 36.5%
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tuberculoid and indeterminate). 12.5% of all
cases were below 15 years of age. In 1964 Dr. R.
Wardekar, WHO consultant, estimated the
leprosy prevalence to be 2.2 per 1000 popu-
lation.

In 1975 a random sample Tuberculosis/
Leprosy Survey was conducted with the
assistance of WHO and 19,601 persons were
examined; the following information was
obtained: leprosy prevalence of 3 per 1000
population; lepromatous rate 42%; positive
cases 46%; cases below 15 years of age 14.8%.

As leprosy appears to be one of the major
health problems in the country, the government,
with the assistance of WHO, started in late
1977 an integrated leprosy control programme.

I 52

The present situation in Okinawa
Islands

T. SAITO

National Leprosarium Airakuen,
Okinawa, Japan

The ratio of the total population of Okinawa
to the mainland of Japan is 1/100, but the ratio
of newly registered patients in Okinawa is 2/3.
In 1968, ten years ago, the number was 173,
but in 1977 the total was only 41.

The two National Leprosaria hold 920 in-
patients. The non-governmental leprosy
association has three outpatient clinics, per-
mitted only in Okinawa; they treat 499 registered
patients.

An immunological investigation of the con-
tacts is being undertaken.

Prejudice and stigma are common among the
older people; and the indifference and lack of
interest among young people in Okinawa is
worse than in India. The overcoming of these
attitudes will be the most important aim of
our future work in Okinawa.
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EXPERIMENTAL LEPROSY

II 53

Quantitative aspects of
experimental infection of
armadillos with Mycobacterium
leprae

W. F. KIRCHHEIMER
R. M. SANCHEZ J. P. PASQUA
T. WALSH

USPHSH, Carville, La., U.S.A.

One objective requiring knowledge of
quantitative aspects of experimental leprosy in
armadillos is an integral part of our attempts to
study fundamental aspects of leprosy, such as
validity of the genetic hypothesis and the
mechanism of resistance (susceptibility). In
validating our susceptibility tests, based on
inability to develop hypersensitivity to M. leprae-
protein, we arbitrarily give ‘‘resistance’’ a
quantitative connotation, hoping that at a dose
of M. leprae infectious for only 10% of
armadillos, the assumed cell differences in
susceptibles and resistants become measurable.
Dose-response experiments show that the desired
bacterial dose falls below 10° intracutaneously
inoculated M. leprae A.

Another quantitative aspect concerns pro-
duction of large numbers of high quality leprosy
bacilli in as short a time as possible to supply
WHO and others with Lepromin A and infected
tissues to IMMLEP and NIAID. In our ex-
perience, the most suitable way to accomplish
this is by intravenous inoculation of several
hundred million M. leprae A. Rates of infection
(disseminated leprosy) approach under these
conditions 100% in less than two years. Approxi-
mately 50% of armadillos carry billions of
M. leprae per gram of liver, spleen, lymph nodes
and subcutaneous lepromas in about 12 months.
Even with such overwhelming doses, an occa-
sional unusually resistant armadillo is en-
countered.

II 54

Indigenous leprosy in the
nine-banded armadillo (Dasypus
novemcinctus)

W. M. MEYERS

Armed Forces Institute of Pathology,
Washington, D.C., U.S.A.

In 1975 Walsh er al reported the discovery of
a leprosy-like disease in seven armadillos
(D. novemcinctus) recently . captured in
Louisiana. This prompted further surveys of
armadillos captured in Louisiana, Texas,
Mississippi and Florida. A total of 50 armadillos
with a similar disease, hereafter called
“‘indigenous leprosy’’, have now been identified.
They were found in 11 sites in Louisiana and one
site in Texas.

Five of the 50 animals had nodules in the skin
and the remaining animals had no gross clinical
evidence of disease. Smears of ear snips from 46
animals and nasal smears from 23 animals
contained acid-fast bacilli (AFB). Autopsies were
performed on all AFB-positive armadillos and
histopathological evaluations were made on
tissues from 41 of the animals. Histopathological
changes were similar to those seen in armadillos
experimentally infected with M. leprae from
leprosy patients. There were lepromatous
infiltrations of various organs and tissues and
AFB in phagocytes in nerves.

The AFB obtained from lepromas were not
cultivable, their acid-fastness was extractable
with pyridine and they produced a pattern of
Mitsuda reactions in leprosy patients similar to
that elicited by M. leprae. These confirmatory
studies and other evidence indicate that the AFB
causing indigenous leprosy in armadillos is
M. leprae or indistinguishable from it.

II S5
Nude mice for research in leprosy
K. KOHSAKA
Department of Leprology, Research Institute for

Microbial Diseases, Osaka University,
Osaka, Japan
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Nude mice (BALB/C-nu/nu) were infected
with M. leprae obtained from a lepromatous
patient, and they were kept under SPF condition
in Vinyl(plastic)-isolator. The nude mice could
survive for about two years, and they developed
lepromatoid lesions with swelling of the footpad
at the inoculation site and cool parts of the body
with infection by M. leprae. Histopathological
examination and several identification tests
(including lepromin test and D-dopa oxidase
activity test) were carried out on the acid-fast
bacilli, which proliferated in the nude mice,
and it was confirmed that the lepromatoid
lesions and generalized infection with peripheral
nerve involvement in the nude mice were caused
by both infection and proliferation of inoculated
M. leprae. The successive passage of M. leprae
which had proliferated in the lesion of the first
infected nude mice into other nude mice was
confirmed experimentally. The reproducibility
of animal transmission with nude mice was also
proved. M. leprae obtained from five different
patients were successfully transmitted into the
footpads of nude mice. The maximum yield of
M. leprae was 1.1 x 10 ina footpad in the 8th
month after infection.

II 56

The nude mouse as an experimental
lepromatous leprosy model: the
enhancing effect of thymus cells in
infected nude mice

K. NAKAMURA Y. YOGI

National Institute for Leprosy Research,
Tokyo, Japan

We have previously reported that lepromatous
lesions were seen macroscopically in experi-
mentally injected hind- and/or fore-paw sites
of nude mice which had been inoculated with
many wild (from patients), normal or nude
mice-passaged strains of M. leprae. Macro-
scopically, lesions were observed only on the
injected foot, but microscopically, disseminated
lesions were seen in the liver, lung, spleen,
nerves, bone marrow, testis, nose, ear, tail and
the uninoculated foot.

This study was carried out to investigate
whether thymus cells would be effective in nude
mice after foot inoculation. Thymus cells were
inoculated into nude mice S to 7 months after
they had been inoculated with M. leprae; the foot
lesion was more developed macroscopically and
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histopathologically, as compared with that of
untreated nude mice, from the point of view
of foot thickness (over 2.0 mm) and bacillary
counts in a foot (more than 10'? bacilli).

From a consideration of these findings, it
seems most reasonable to conclude that thymus
cell grafting in infected nude mice was useful for
obtaining numerous bacilli at an early stage after
foot inoculation, as an experimental lepro-
matous leprosy model.

I 57

Experimental leprosy in Dasypus
sabanicola

J. CONVIT N. ARANZAZU
M. E. PINARDI

Instituto Nacional de Dermatologia,
Caracas, Venezuela

Studies of the experimental inoculation of the
armadillo D. sabanicola with M. leprae and of
the morphological and immunological character-
istics of this species are presented.

In the experimental transmission, inocula
from lepromatous patients and from earlier
infections of leprosy in armadillos were used at a
concentration of 5 x 10% to 3 x 10° acid-fast
bacilli. Animals were inoculated simultaneously
by the intradermal and intravenous routes. In
1976, intra-cardiac inoculations were introduced
with satisfactory results.

Independent of the route of inoculation, the
earliest appearance of systemic disease was
observed between nine months and one year; the
slowest infection was observed four years after
inoculation.

Typical and atypical systemic manifestations
have been observed in D. sabanicola, as well as
localized manifestations. Histological aspects of
cach of the different types of leprosy lesions in
this species are presented.

II 58

Experimental leprosy in nine-banded
armadillos imported into UK from
USA

R.J. W.REES C.LOWE

National Institute for Medical Research,
London, England
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Our experience and procedures since 1974 for
successfully establishing experimental leprosy in
nine-banded armadillos imported from USA will
be presented. By using the intravenous route for
inoculation and a dose of not < 10% M. leprae/
animal, we have obtained some 60% of heavily
infected animals by 12-24 months. Bacterio-
logical data on the yields of M. leprae from the
liver, spleen and lymph node will be presented.

The value of methods for monitoring the
progress of the infection, including nasal smears,
bacteriaemia, biopsies of ear skin and anti-
mycobacterial antibodies, will be discussed. The
antibody studies are part of a collaborative
programme with Professor M. Harboe (Oslo)
and are also being used as a method for identify-
ing armadillos, as caught from the wild, that
may already have a mycobacterial infection.

I 59

Inoculation of Mycobacterium leprae
into 3 species of autochthonous
armadillos in Argentina

L. M. BALINA J.C. GATTI
J. E. CARDAMA R. P. VALDEZ
M. DE HERRERA O. BIANCHI

Buenos Aires, Argentina

The results of the inoculation of M. leprae into
3 species of autochthonous armadillos in
Argentina are reported.

The 3 species — Zaedus pichy, Chaeto-
phractus villosus and Dasypus hybridus —
received repeated intradermal and intracardiac
inoculations of bacilli.

The inocula were obtained from untreated
lepromatous patients and were prepared accord-
ing to Dr Storrs’ technique with 10® bacilli per ml
in the resulting suspension.

In the first two species, tuberculoid granu-
lomas developed at the site of the intradermal
inoculation 5 months after the first inoculation.
Further tuberculoid granulomas appeared 40
days after a subsequent inoculation. In Dasypus
hybridus we did not observe the development of
lesions, even when the identical technique was
followed. After these results were obtained,
Dasypus novemcinctus was included in the
investigations. Immunological research in the 4
species is being undertaken. All the animals
are being kept for the purpose of obtaining
comparable immunological models.
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II 60

Study into the susceptibility of
armadillos to infection by
Mycobacterium leprae

S. INNAMI M. NISHIURA
A. E. ALWARENGA

Department of Leprosy,
Ministry of Public Health and Social Welfare,
Asuncion — Paraguay

Two species of armadillo (Chaetophractus

vellerosus,  Euphractus  sepcinctus)  were
inoculated with a suspension of M. leprae.
C. vellerosus was divided into 11 groups

composed of 5 to 8 armadillos in each, and E.
sepcinctus into 4 groups of 3 animals in each.

The number of bacilli injected ranged from
104, 10 10% up to 10°. The methods of
inoculation used were the intradermal (ear lobe),
subcutaneous, intraperitoneal or intravenous,
and the dose was administered from one to five
times during the course of 6 months. Approxi-
mately 60% of the animals injected presented
with visible granulomata at the end of 6 or 8
months. Some granulomata enlarged and others
diminished with the passage of time.

Bacteriological and histopathological examin-
ations of several organs were carried out from
6 to 30 months after inoculation. The appearance
of granulomata does not seem to depend on the
number of bacilli, the route, or the frequency of
inoculation. The present results seem to indicate
that susceptibility of armadillos to infection by
M. leprae might be genetically determined.

II 61

Effect of vaccine from ICRC bacilli
against Mycobacterium leprae
infection in mouse footpad

M. B. BHIDE K. S. PRADHAN
C. V. BAPAT

Haffkine Institute, Bombay, India

In the search for a vaccine in leprosy, the
possible candidates are M. leprae from armadillo
and cultivable mycobacteria and their com-
binations with BCG to induce specific immunity.
The strain C-44-ICRC bacilli isolated from
lepromatous nodules has been shown to possess a
close antigenic relation with M. leprae.
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A vaccine was prepared from a culture-of
strain C-44-1CRC by +y-irradiation (140 K rads).
Two batches of mice (CBA) were injected sub-
cutancously with 107 organisms per mouse. Each
batch was divided into 4 groups with an equal
number of untreated mice. One group was
challenged with 7.5 x 10® fresh M. leprae/
footpad, 7 days after vaccination and other
groups after 1, 2 and 3 months.

The growth of M. leprae in all the ‘control’
mice followed the normal growth pattern, yield-
ing 8 x 10%t0 2 x 10%orgs/F.P. during 7 to 10
months. In vaccinated mice challenged after 7
days and 1 month, ecarly yields were higher
(x 2.5) than in the untreated mice. This indicated
an enhancement phase. However, the numbers
dropped sharply (x 0.6 to x 0.2) at 9 and 8
months respectively, followed by a rise. In other
groups (2 and 3 months), the growth was supp-
ressed without initial enhancement.

The results clearly demonstrate that irradiated
ICRC bacilli induce protective mechanism
against M. leprae infection in the mouse foot-
pad, developing 6 weeks after vaccination. The
pattern of growth in vaccinated mice suggest
specificity of action. These data also establish the
feasibility of the mouse model for anti-leprosy
vacceines.

I 62

Experimental transmission of a
feline non-tuberculous
mycobacterial skin disease
resembling leprosy

H. B. SCHIEFER

Department of Veterinary Pathology,
University of Saskatchewan, Saskatoon, Canada

Since 1970, more than 35 cases of a non-
tuberculous mycobacterial skin disease have
occurred naturally in cats on the West coast of
Canada, particularly in the Vancouver area. The
agents are non-culturable and the histological
features of the disease resemble human leprosy,
i.c. both the lepromatous and the tuberculoid
forms have been observed.

Experimental infections with material from
diseased cats caused large subcutaneous and
generalized lesions in rats after 9 to 12 months
post inoculation, and cutaneous lesions in cats
after 9 to 15 months, regardless of whether or
not the material was passaged through rats or
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cats repeatedly. In one feline case, a nasal
granuloma was also observed.

Fluorescent antibody studies show that the
agent gives a positive reaction with M. leprae,
M. lepraemurium, M. smegmatis,
brasiliensis and diphtheroid bacteria described
by Delville.

Although the identity of the agent has not been
established, the disease might be a very useful
model for the study of human leprosy.

Nocardia

II 63

Skin lesions, granulomatous
hypersensitivity and cutaneous
nerve damage induced by sensory
peripheral nerve as antigen

C. L. CRAWFORD
P. M. D. HARDWICKE

University College London, England

Systemic skin lesions resembling those of
non-lepromatous leprosy have been induced’ in
16 out of 26 Dutch Bantam rabbits using human
sural nerve plus Freund’s adjuvant.

Ten rabbits previously injected with human
sensory peripheral nerve (sural or dorsal roots)
have developed a state of granulomatous
hypersensitivity i.e. when skin tested with 10%
sural nerve they have developed epithelioid cells
organised into tubercles. Ultrastructurally these
epithelioid cells show in their cytoplasm
abundant and dilated rough endoplasmic
reticulum filled with an electron dense product.
In two of these rabbits, epithelioid cells have
been found in the cutaneous nerves and there is
degeneration of unmyelinated fibres.

Thus all the essential features of the skin
lesions of non-lepromatous leprosy have been
reproduced on our experimental model. These
experiments suggest that the skin lesions in the
human disease are auto-immune responses to
sensory nerve rather than direct responses to
M. leprae.

A specific diagnostic test for leprosy, similar
to the Kveim test for sarcoidosis, is now possible,
using sensory nerve as the antigen.
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I 64

The non-myelin human nerve
antigen producing granulomatous
hypersensitivity in rabbits

P. M. D. HARDWICKE
C. L. CRAWFORD

University College London, England

The antigen of human sensory peripheral
nerve involved in the production of the
granulomatous hypersensitivity response in
rabbits with its associated degeneration of
cutaneous unmyelinated fibres is not a com-
ponent of myelin. Very high skin-test doses of
myelin are negative. Skin testing of crude
subcellular fractions of the non-myelin com-
ponent of nerve strongly indicates that antigen
is present in the low speed, so-called nuclear,
fraction. Membranes may be obtained from the
well-washed nuclear fraction of dorsal roots by
means of a discontinuous sucrose gradient,
and these are positive on skin test. Consistent
with this is the observation that the detergent
2% deoxycholate (which dissolves membranes)
can extract antigenic activity from the sural
nuclear pellet. After removal of deoxycholate,
the extract is positive on skin test at doses of less
than 1 ugm total protein. Like the Kveim
antigen, the antigen of the nuclear fraction is
resistant to extraction by organic solvents, the
residue retaining full activity. Thus, it is unlikely
to be a lipid or glycolipid. Since the mito-
chondrial and microsomal sub-fractions are
negative, and the active membrane fraction is
less dense than the nuclear envelope, the antigen
is possibly a protein or glycoprotein component
of Schwann cell plasma membrane.

II 65

Electrophysiological studies of
experimental sensory polyneuritis
in rabbits

J. E. PASCOE C. L. CRAWFORD
University College London, England

An acute sensory polyneuritis occurs in
patients with non-lepromatous leprosy. To test
the hypothesis that this polyneuritis may be an
auto-immune response to sensory peripheral
nerve rather than being directly due to M. leprae,
rabbits were injected in the footpad of one
hind limb with different types of human
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peripheral nerve (sural, dorsal and ventral roots)
plus Freund’s complete adjuvant. Electro-
physiological studies were carried out in the sural
nerve of the opposite hind limb. In 3 experi-
ments, preliminary sensory testing was con-
ducted by placing the injected rabbit among §
controls. The 2 examiners independently tested
the 6 rabbits for response to pinprick. In all
cases the animal not responding or showing a
reduced response to pinprick was the injected
animal. Electrophysiological studies on the sural
nerve showed slowing of conduction in the
fastest myelinated fibres; the A delta fibres
appeared normal.

Of the two groups of unmyelinated fibres,
the faster appeared to be normal, but the action
potential of the slower was reduced in size and
was more diffuse.

The treatment caused damage to the fastest
myelinated and the slowest unmyelinated fibres.

These experiments may be useful in elucidating
the pathogenesis of sensory nerve damage in
leprosy.

II 66
Experimental allergic neuritis

M. C. VAIDYA R.J. W. REES
T. SIDDHARTHA V. BAGGA

All India Institute of Medical Sciences,
New Delhi, India

It has been reported earlier that basic myelin
protein from human peripheral sensory nerves
when injected into the footpads of rabbits,
produces a neuritis simulating leprous neuro-
pathy, and that it can serve as an experimental
model. An attempt was made to reproduce the
observations made. Human sural nerve myelin
proteins were injected into footpads of rabbits,
rats and mice. No specific comparable lesions
were noticed.

Furthermore, basic myelin protein obtained
from sural nerves of monkeys and dogs was
injected into different groups of CBA mice.

II 67

Nerve damage in leprosy — a
quantitative study

K. RAMCHANDRA BHAT
N. K. MEHRA M. C. VAIDYA

All India Institute of Medical Sciences,
New Delhi, India
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In order to study nerve damage in leprosy, a
quantitative study was undertaken in human as
well as experimental models. Sural nerve biopsies
were obtained from patients with early lepro-
matous leprosy. Experimental lepromatous
leprosy was induced in mice by footpad tech-
niques after thymectomy and total body
irradiation. The nerves were processed for
electronmicroscopy and light microscopy; single
nerve teased preparations were made; fibre
diameter and internodal lengths were measured
and statistically analysed and will be correlated
with the degree of nerve damage manifested. The
results are presented and discussed.

I 68

Infectiousness of human leprosy
bacilli in mice

K. SUSHIDA H. NAKANO
Tokyo Women's Medical College, Tokyo, Japan

Investigators have reported success in the
experimental transmission of leprosy to mice
that had been treated by various immuno-
suppression techniques.

In this paper five different methods of
immunosuppression are discussed, (1) Na''I-
injection, (2) radiation, and (3) Na'*'l added to
radiation, all administered to pregnant mice to
immunosuppress their foetuses, and then to their
littermates, (4) anti-lymphocyte serum (ALS)
administration, (5) nude (nu/nu) mice, with
normal mice as control. Acid-fast bacilli (AFB)
were evident nine months after the injection
with leprous bacilli on stamp-smear samples of
the testes of the inoculated sites. AFB(+G) in
globi was compared with the positive results in
each leprous strain.

Group A leprous strains showed approxi-
mately 10% infectiousness in both the sup-
pressed and the non-suppressed mice. Group B
leprous strains in suppressed mice alone was
about 40%, but the positive rate was different
for the various suppression methods above and
in the several strains of mice. The remaining
mice in Group C showed no infection in either
the suppressed or non-suppressed mice.

However, in these groups, the strains of the
leprosy bacilli were all pathogenic for nu/nu
mice.

International Journal of Leprosy

1979

I 69

Indigenous leprosy in armadillos
(Dasypus novemcinctus)

G. P. WALSH W. M. MEYERS
C. H. BINFORD

Gulf South Research Institute,
New Iberia, La., U.S.A.

In 1974 a disease resembling experimental
leprosy in the armadillo was first detected in an
armadillo that had been recently captured in
Louisiana. We have now seen 60 armadillos with
a similar infection. These animals came from 12
sites, 12 to 325 miles from New Iberia, Louisiana.

The lesions in animals with indigenous leprosy
were similar histopathologically to experimental
leprosy and were characterized by infiltrations
of histiocytes that contained large numbers of
acid-fast bacilli (AFB), including globi. Nerves
were invaded by the AFB.

The AFB causing these lesions were non-
cultivable on Lowenstein-Jensen medium and
their acid-fastness was extracted by pyridine.
Lepromins prepared from tissues of infected
armadillos gave a pattern of reactions in leprosy
patients that paralleled those to human lepromin.

Detailed epizootiological and histopatho-
logical studies of indigenous leprosy in arma-
dillos may provide valuable information on
modes of transmission of leprosy in nature.

I 70

Spontaneous leprosy in a
chimpanzee

J. R. LEININGER K. J. DONHAM
M. J. RUBINO W. M. MEYERS

Institute of Agricultural Medicine and
Environmental Health,
University of lowa, lowa, U.S.A.

A five year old male chimpanzee captured in
Sierra Leone was inoculated with bovine
leukemia virus. Two months later the animal
developed a dermatitis and eventually nodules
on the ears and face. The skin of the hands and
feet became diffusely thickened and ulcerated.
Histologically the nodules were composed of
foamy macrophages with some lymphocytes and
neutrophils. Acid-fast organisms were seen
within the macrophages, snall dermal nerves,
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a branch of the radial nerve at the level of the
carpus, circulating monocytes and in nasal

exudates. The animal was Mitsuda- and
tuberculin-negative.
Tests to identify the acid-fast organisms

included inoculation of rats, mouse footpads,
and artificial media; the DOPA-oxidase test;
extraction of acid-fastness by pyridine; and
lepromin testing in leprosy patients. Results of
these procedures indicated that the organism was
either M. leprae or indistinguishable from
M. leprae.

The chimpanzee died (anesthetic-related) 33
months after the first clinical signs were seen.
Tissue collected at necropsy showed lesions of
leprosy in subcutaneous lymph nodes, nasal
septum and turbinates, epiglottis, lung, liver,
spleen, kidney, eyes, major nerves of the fore-
limb and skin.

I 71

The histopathology of experimental
leprosy in the armadillo:

Dasypus novemcinctus, Linn., and
Dasypus sabanicola, Linn.

A. C. McDouGALL R.J.W. REES
C. LOWE

Slade Hospital, Oxford, England

In late 1974, twenty D. novemcinctus
(9-banded) armadillos were imported from the
United States to the United Kingdom where
they were inoculated intravenously and
subcutaneously with M. leprae from patients
with untreated lepromatous leprosy.

There were 4 deaths in the early months, but of
the 16 survivors, 9 showed gross evidence of
infection within 11 months of inoculation.
Histopathological examination of a wide range
of tissues revealed large numbers of bacilli, many
in apparently viable form (MI 20-40%), in skin,
peripheral and dermal nerves, nasal tissues, bone
marrow, endothelial lining cells of vessels,
tendon, synovium, viscera (including lung), eye
and tongue. These findings, from the first
armadillo colony established outside the
Americas, confirm the widespread nature of the
experimental infection without a cell-mediated
response on histopathological examination.

In early 1976, S D. sabanicola (8-banded)
armadillos, imported from Venezuela, were
similarly inoculated. Excluding one early death,
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4 animals sacrificed at 2 years revealed a heavy
infection, with a /ow MI, but still with no
evidence of a cell-mediated immune response.

The histopathological findings will  be
presented in confirmation of the extraordinary
susceptibility of 8- and 9-banded armadillos to
experimental infection with M. leprae, and the
wide distribution of bacilli in many different
tissues and cells.

Inm 72

Armadillo classification and relation
to humans

E. E. STORRS
H. P. BURCHFIELD

Florida Institute of Technology, U.S.A.

The nine banded armadillo, Dasypus
novemcinctus L. is highly susceptible to human
leprosy. However, there may be differences in
susceptibility between species and sub-species
within the Dasypodidae family. Evidence to
date shows that 3 of 5 species of the genus
Dasypus develop disseminated leprosy, but there
are 7 other armadillo genera on which little or no
information is available.

The research potentials of armadillos in
leprosy as well as studies on other human
abnormalities are substantial. A consideration of
the armadillo’s relation to man makes this family
of even greater research interest. Armadillos are
mammals of the cohort Unguiculata, order
Edentata. Primates are also members of this
cohort. All orders of this group are probably
descended from a primitive insectivore. Other
commonly used laboratory animals such as
rodents, rabbits, and dogs are members of
other cohorts. Thus, the armadillo is more
closely related to primates phylogenetically than
other commonly used research animals.

Like humans, D. novemcinctus possesses a
simplex uterus, hemochorial placenta, and
pelvically located ovaries whose interstitial
glands do not possess stromal tissue or medullary
cords. Gonadal adrenal tissue is invariably
found in the ovaries. The armadillo adrenal
possesses a foetal zone histologically and
developmentally similar to that of humans
and other primates. Similarities in the develop-
ment of the hypothalamo-hypophysial neuro-
secretory system between the armadillo and the
human foetus add one more feature to make the
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armadillo attractive as a comparative animal
model.

|| K

Inoculation of hedgehogs (Erinaceus
europaeus) with Mycobacterium
leprae

G. KLINGMUELLER
Univ-Hautklinik, Bonn, Germany

Following the report on the infection of
armadillos with M. leprae, we suggested con-
ducting the same experiments with hedgehogs.
These nocturnal hibernators originated during
the Cretaceous Period. Their body temperature
in summer is ca. 35-36°C, in winter ca. +1°C.
Not much is known about their immunological
properties, which may be primitive. We have
carried out controlled breeding of two generations
of hedgehogs free from parasites. A suspension
of M. leprae from patients with untreated lepro-
matous leprosy was inoculated into these as well
as into trapped animals. Thirteen months later
two animals developed dimorphous granulomas
with intracellular acid-fast bacteria at the site of
the inoculation. A third animal, with more
granulomas on the belly, is now hibernating,
20 months after inoculation. It is not quite
clear whether the bacteria are persisters or newly
grown in the granuloma. This investigation
shows that hedgehogs perceive M. leprae as a
pathological organism. The research will
continue.

I 74

Serum glycoprotein studies in
armadillos experimentally infected
with Mycobacterium leprae

E. B. HARRIS W. F. KIRCHHEIMER
R. M. SANCHEZ J. P. PAsSQuA
T. N. WALSH

USPHSH, Carville, La., U.S.A.

Various investigators have reported increased
levels of serum glycoprotein in a number of
pathological conditions including malignancies,
rheumatoid  arthritis,  disseminated lupus
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erythematosus and certain bacterial infections. It
has been postulated that this increase is associ-
ated with inflamed or otherwise altered tissue.

Inasmuch as the armadillo 1s now employed
as an experimental animal in leprosy research, a
study of the serum glycoprotein (expressed as
protein-bound hexose) in the experimental
disease was undertaken.

Protein-bound hexose and total protein deter-
minations were made on sera collected from two
groups of armadillos: (1) non-inoculated and
(2) armadillos experimentally infected with
M. leprae. In the latter group, determinations
were made on sera collected at intervals dating
from time of inoculation until the animal was
sacrificed. In addition, the organisms present in
liver and spleen from infected armadillos were
counted to determine the degree of dissemination
in these organs.

Raised protein-bound hexose levels and
increased hexose/protein ratios were found in
the sera from infected armadillos when com-
pared with non-inoculated armadillos. These
results suggest that a correlation may exist
between the serum protein-bound hexose level
and the degree of activity of the disease process
in armadillos experimentally infected with
M. leprae.

I 75

Distribution of
pseudocholinesterase types in
patients with leprosy

J.I. NAVARRETE R. LISKER
R. PEREZ-BRICENO

Instituto Nacional de Nutricidon, Mexico

Pseudocholinesterase types (dibucaine number)
were determined in 115 patients with lepromatous
leprosy and 133 controls of similar ethnic extrac-
tion. Among the former, one homozygous and
21 heterozygous individuals with the atypical
enzyme were found, while in the control group
only 7 heterozygous persons were encountered.
The differences were statistically significant
(p0.01). These results agree with those published
by Thomas and Job on 721 Indian patients with
leprosy, and support the hypothesis that the
presence of atypical pseudocholinesterase plays a
role in susceptibility to this disease.
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II 76

Chemotaxis in Virchowian
Hanseniasis (lepromatous leprosy)

R. D. AZULAY A. OLIVEIRA LIMA
H. M. BRASCHER
J. VARGENS NETO

Rio de Janiero, Brazil

Recently, special attention has been directed
to chemotaxis in several diseases. An investi-
gation was carried out into Virchowian
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Hanseniasis (VH). Boyden’s technique, modified
by Snyderman and Pike, was used. It was found
that in four cases of VH:
1. the monocytes were ‘‘lazy’’; that is, their
migration towards casein was slower than in
normal monocytes;
2. the serum level of chemotatic factor in-
activator (CFI) was high in cases of VH (41%
of inactivation in VH, while only 1% was
found in TH and IH).
Attention is drawn to the possible role of
monocytic chemotaxis in the pathogenesis of
Hanseniasis.
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CLINICAL ASPECTS

1 77
The polar concept: as it stands today
F. E. RABELLO
Rio de Janeiro, Brazil

According to the immune-responses, the fairly
well limited spectrum of clinical forms embodies
definitely opposed groups — namely
immune-negative L. (V. — Virchowian) and
immune-positive T, leaving a group | ‘“‘indeter-
minate’’ or incipient with respect to the immuno-
logical response.

two

These groups are by definition unstable and
changeable, constituting the dynamic aspect of
this conceptual approach, the Zone of Instability.

In marked contrast with these groups, forms
exist that are characterized by their rigid stability
and mutual incompatibility — the polar types
L(V)and T (so-called polar LL and TT).

A most important phase of the disease is to be
found in group 1 (here renamed Incipient)
comprising up to 50-70% of all cases of the
disease: the ““Endemic Matrix’’, in the pre-
granulomatous area of the Zone of Instability.

These incipient forms, a valuable tool in field
work, are at present well defined on clinical,
histological and immunological grounds.

In disagreement with what was proposed in
Madrid 1953, we suggest that the so-called
“group’’ B or D should be deleted. These forms
are actually and by definition included, for the
most part, in the immune-negative L(V) group,
a series of histotypes being labelled B, BB and
BL — which are less than 10% of all forms of the
disease.

I 78
Early lesions
J. E. CARDAMA
Buenos Aires, Argentina

a) General introduction. History, definition,
existence as a concept and in leprosy practice.

Importance in epidemiology.

b) Clinical, immunological, histological, bacterio-
logical features, etc.

¢) Importance of early lesions as “‘matrix’’ of all
other clinical forms.

d) Crucial importance of treatment in this stage.

I 79

The Saidapet story.

Findings of a nineteen year
follow-up of children with untreated
leprosy

K. RAMANUJAM

Schieffelin Leprosy Research and
Training Centre, Karigiri, South India

In the thirties, little was known about leprosy
amongst children. Cochrane held the view that
childhood leprous lesions were often abortive.
The basic data on child leprosy were lacking.
This situation led to the establishment of the
Silver Jubilee Children’s Clinic by Cochrane at
Saidapet, India, in the year 1937.

The objectives of this unit were to study the
manifestations of leprosy in children, to assess
clinically the relative seriousness and prognosis
of the various types of leprosy, and to discover
what happens to child leprosy if untreated.

Between 1937 and 1956 a total of 1147 children
with definite and suspicious signs of leprosy were
admitted. The children were subjected to careful
documentation. They were not given any treat-
ment. Such untreated children numbered 690.
They were called up for re-examination at
periodical intervals. The documentations were
repeated when necessary.

FINDINGS:

Type distribution: The most frequent type of
leprosy was the minor tuberculoid, 42.1%. Next
came the maculo-anaesthetic (macular tubercu-
loid), 31.8%. Lepromatous and major tuber-
culoid cases constituted 10.3% and 9.9% respec-
tively. 4.2% suffered from the incipient lesions
of childhood.
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Evolution: Spontaneous healing was maximal-

in the major tuberculoid cases, 88.7% and they
remained ‘polar’. In the minor tuberculoid
variety the rate of healing was 78.4% and there
was transformation to major tuberculoid and to
lepromatous in 0.6% and 1.2% of the cases
respectively. The regression in the maculo-
anaesthetic group was 55.4%, and 9.4% of them
turned lepromatous and a few into minor and
major tuberculoid and borderline leprosy.
Cochrane’s assessment of the incipient lesions
of childhood as a potentially malign form of
the disease was amply borne out by 54.3% of
these cases turning lepromatous over the years.

I 80

The spectrum of leprosy — the
intermediate zone

A. C. MCDOUGALL
Slade Hospital, Oxford, England

Those forms of the disease between the poles
of lepromatous and tuberculoid, variously called
intermediate, borderline or dimorphous, will be
described. Our increased knowledge of the
immunological processes behind the clinical
appearances in these forms of leprosy has done
much to resolve some of the previous confusion
in terminology. There is, however, still room for
improvement, particularly in field work, where
the classification at the outset may be of practical
importance in relation to the likelihood of
1) adverse reactions, 2) disability/deformity,
3) deterioration towards the lepromatous pole,
and 4) to the total period of drug treatment
needed to achieve cure of the infection.

In contrast to patients with lepromatous
leprosy (where the lesions are largely the result
of the sheer accumulation of bacilli and macro-
phages in the tissues), patients with borderline
(dimorphous) leprosy often present because of
cellular reaction to the presence of leprosy
bacilli, sometimes in relatively small numbers.
Factors determining the patient’s level of
‘reactivity’ and the point in time at which this
occurs, following inoculation, are still poorly
defined. Our knowledge of the mechanisms at
work in “‘D”’ leprosy will be advanced only if we
insist on interpreting the clinical, histopatho-
logical and immunological findings in close
relation to a full medical and social history from
each patient, including his drug intake. We must

International Journal of Leprosy

1979

also acknowledge the need to do this on several
occasions, often over a period of many years.

I 81

Clinical aspects — reactional
episodes

R. C. HASTINGS
USPHSH, Carville, La., U.S.A.

Reactional episodes or lepra reactions (or
simply reactions) are thought to be clinical
manifestations of allergic or hypersensitivity
reactions to antigens released from non-viable
M. leprae. Fundamentally two types of
reactions occur in leprosy. Type 1 or reversal
reactions can occur in patients with T lympho-
cytes sensitized to M. leprae antigens, hence
they are seen in borderline and tuberculoid
patients. The basic immunopathology is that of a
delayed hypersensitivity reaction (Type IV
hypersensitivity — Gell & Coombs). The typical
clinical picture is the development of acute
erythema and oedema of pre-existing borderline-
tuberculoid skin lesions and parallel inflam-
mation of previously involved peripheral nerves.

Type 11 or erythema nodosum leprosum (ENL)
reactions can occur in patients with high titres
of anti-M. leprae antibodies, hence they are seen
in lepromatous and borderline-lepromatous
patients. The fundamental immunopathology is
thought to be a multi-focal Arthus reaction,
usually with evidence of circulating immune
complexes in severe cases (Type III hyper-
sensitivity — Gell & Coombs). Clinically ENL is
characterized by the development of crops of
tender erythematous skin nodules and is
associated with fever and varying degrees of
inflammation of a variety of other tissues and
organs containing M. leprae.

IIT 82

Clinical and histological studies of
the nose in treated lepromatous
leprosy

R. P. E. BARTON
A.C. McDouGALL R. THEODORE

St. Mary’s Hospital, London, England

The initial clinical, bacteriological and
histological findings in the nose of a series of
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patients with early untreated lepromatous
leprosy were presented at the Tenth International
Leprosy Congress at Bergen in 1973 (Paper 6/47).
Further details have subsequently been published.

The original group of patients has been kept
under observation over 5 years. Their progress is
reported. A further larger group of lepromatous
patients on dapsone treatment for periods of
between 3 months and 8 years has also been
studied in detail and the findings are presented.

The importance of the nose in the initial
assessment of lepromatous leprosy is now
generally accepted. In this paper the significance
of careful attention to the nose in lepromatous
patients on dapsone therapy, whether regular or
irregular, is argued. Clinical, bacteriological and
histological evidence is given.

I 83

Involvement of the respiratory
system in leprosy

B. KUMAR S.KAUR S.K.MALIK
R. N. CHAKRAVARTY M. P. SINGH

Postgraduate Institute of Medical Education
and Research, Chandigarh, India

Involvement of the respiratory system was
studied in 25 leprosy patients selected at random.
The history pertaining to the respiratory system
was recorded. Nasal and sputum smears were
studied for AFB. AFB culture of sputum was
made, and two views of chest X-ray taken.
Anterior and posterior rhinoscopic and detailed
laryngoscopic examinations were carried out.
Under general anaesthetic, biopsies were taken
from the following structures: epiglottis, false
vocal cords, right upper and lower bronchus.

AFB were seen in 58% of patients with lepro-
matous, and in 12% with borderline leprosy.
Bronchial smears were positive for AFB in 12%
of patients. AFB were not found in any
epiglottis or false vocal cord biopsies. One
specimen each of the upper and lower bronchus
showed AFB.
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I 84

The effect of different therapeutic
regimens on the acetylcholine
sweat function test (SFT) in
tuberculoid leprosy

P. VENETSANOS J. HATZIS
N. PARISIS J. CAPETANAKIS

Skin and Veneral Diseases Clinic,
University of Athens, Greece

Anaesthesia, anhidrosis and hypohidrosis are
among the principal manifestations of tuber-
culoid leprosy.

In assessing the eftectiveness of different
therapeutic regimens (rifampicin, clofazimine,
dapsone), the SFT (Parikh) was performed and
the cutaneous sensation was observed before,
during and after one year’s treatment of the
tuberculoid lesions of 32 patients.

The results indicate that after one vyear’s
treatment in 14 out of 18 patients with rifampicin
and in 3 out of 7 patients with clofazimine, a
satisfactory improvement in the SFT and the
thermal and touch sensation was achieved,
while in the 2 out of 7 patients under dapsone
treatment only a slight to moderate improvement
of the SFT and the thermal and touch sensation
was observed.

III 85

Characteristics of dimorphous
leprosy in the Dominican Republic

D. MARTINEZ R. RICART

Instituto Dermatologico y del Programa de
Control de la Lepra, Santo Domingo

The writers review 300 cases of dimorphous
leprosy registered in the records of the Dominican
Institute of Dermatology. These were studied
from the clinical, immunological, bacteriological
and histopathological points of view; also by sex,
race, age group, time from onset, signs of
lepromatous reaction, neuritis, and the presence
of disabilities.

They also reviewed the treatment prescribed
for these patients, the duration of treatment
before clinical quiescence, sources of contagion,
etc. They show the increase in the annual
occurrence of these cases, that 3.4% were new
patients during 1973 and 26.8% during 1977.
The writers classify the cases into borderline-
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and
according  to  the

tuberculoid, borderline-dimorphous,
borderline-lepromatous,

clinical, immunological, bacteriological and
histopathological characteristics found in the
dimorphous spectrum. -

I 86

The effect of leprosy in mothers
on their children before and after
birth
M. E. DUNCAN
MRC Leprosy Project, Addis Ababa, Ethiopia

In a prospective study, 114 women with
leprosy and 36 without leprosy were followed
throughout pregnancy and for up to 2 years after
delivery. The babies of lepromatous mothers
weighed significantly less than those of non-
lepromatous or healthy mothers, whether or not
leprosy bacilli were present in the mother’s skin
smears. The placental weights followed the same
trend. Lepromatous leprosy might be suitable
as an ‘‘experimental model’”’ for studying
placental insufficiency.

The babies of lepromatous mothers gained
weight rapidly after birth, implying that their
low birth weight was due to a placental factor:
but after 6 months of normal growth while being
breast-fed, they began to do badly. They failed
to gain weight at the normal rate, several became
marasmic, and many were unduly susceptible
to skin, respiratory or gastrointestinal infections.
This trend of ‘‘failure to thrive’’ was not seen in
babies of non-lepromatous mothers.

I 87

Tuberculoid relapse in lepromatous
leprosy

M. F. R. WATERS D. S. RIDLEY
Leprosy Research Unit, Sungei Buloh, Malaysia

When lepromatous patients relapse while still
receiving dapsone therapy (due to the emergence
of dapsone-resistant strains of M. leprae), their
relapse lesions retain lepromatous (LL or BL)
characteristics, including those graded as histoid
or hyper-active. The same is usually true of those
patients who relapse after stopping treatment
after receiving many years of apparently success-
ful dapsone therapy. However, we have observed
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small numbers of the latter type of patient who
after stopping treatment have relapsed with
tuberculoid lesions, clinically and histologically
classified as borderline-tuberculoid (BT).
Examples will be described, and the clinical and
immunological significance of the findings will
be discussed.

III 88
Renal damage in leprosy
V. K. LoGINOV Z. A. SLUVKO
Leprosy Research Institute, Astrakhan, USSR

For detailed elaboration of the picture of renal
damage in leprosy, 80 patients (mainly with
lepromatous leprosy) were studied with the help
of functional tests. Kidney damage occurred
even in the early stages of disease, glomerular
filtration and concentration function being
specially vulnerable. This was proved by com-
parison of the urea and creatinine concentration
in blood and urine, amylase and diastase
activities, clearance rate, calculation of the
Ambar constant and concentration coefficient
by creatinine and glomerular filtration rates.
The severity of functional renal disturbances was
related to the course and duration of the disease
and the occurrence of exacerbations. In cases of
longstanding leprosy, renal function declined
owing to the accompanying disturbances of the
tubular apparatus.

Some toxic effect on renal function was found
to be due to long-term treatment with sulphones
only or the giving of sulphones and other
antileprosy drugs. The data obtained suggest that
it is necessary to control the renal function in
patients undergoing sulphone therapy and to
administer nonspecific drugs that improve the
function of the glomerular apparatus and
prevent the appearance of secondary pyelone-
phritis.

I 89
Inflammatory arthropathy in leprosy

J. ALCOCER R. HERRERA
L. RAMIREZ A. GUZMAN A. FRAGA

Hospital General Centro Medico La Raza,
Mexico
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Bone involvement is common in leprosy, but
little attention has been given to joint changes
in that disease. It is for this reason that this
investigation was undertaken.

Eighteen patients with leprosy were studied
prospectively (12 with lepromatous, 3 with
indeterminate, 2 with tuberculoid and 1 with
dimorphous leprosy) by clinical examination,
X-rays, joint scan with ®*Technecium and, in
four cases, synovial biopsy.

Fourteen patients had joint symptoms. On
examination, 17 patients had pain and inflam-
mation of joints, especially the hands, wrists,
knees, ankles, elbows and feet. Four patients had
acute polyarthritis during erythema nodosum
leprosum with histological changes of non-
specific synovitis.

X-ray changes were mainly in bone. In 14
scans there was increased joint uptake of the
radioactive substance, attributable to synovial
inflammatory changes which correlated clinically
with the joint involvement, principally in the
lepromatous cases. Bone changes predominated
in tuberculoid and indeterminate leprosy.

Careful clinical examination and joint scan-
ning show that inflammatory arthropathy in
leprosy is more common than reported hitherto
and that it is independent of the neuropathy.

I 90

The histoid nodules in lepromatous
leprosy

A.SAuL E.PAYRO
General Hospital, Mexico

Although since 1960 Rees presented in London
the first Wade’s observations on the existence of
lepromas with histological features of histio-
cytofibromas, the histoid variety of lepromatous
leprosy was described in 1963.

These lesions occur in patients with old,
sulphone-resistant leprosy: subcutaneous or
cutaneous, rounded, shiny, well-defined nodules
formed of spindle-shaped histiocytes arranged in
whorls with numerous bacilli.

Two patients with this kind of lesion are
presented. The first one: 42 year old man who
had had irregular dapsone treatment and several
relapses, presented with many nodules with
clinical and histological aspect of fibromas but
with very few bacilli. Three months’ treatment
with rifampicin produced flattening of most
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lesions, but neither histological nor bacterio-
logical changes.

The second case: 24 year old man without
previous treatment, with many large nodules
resembling fibromas, histologically formed by
both spindle-shaped and foamy histiocytes and
numerous bacilli. Three months’ treatment with
rifampicin produced slight clinical improvement.

The authors think that any lepromatous
patients could have histoid and ordinary nodules
at the same time, but specially those who present
complete or partial dapsone resistance. The
histoid nodules can be present in patients who
have not had treatment.

I 91

Leprosy and the Bureau Barriére
syndrome

J.J.GALLI A.G. VINCITORIO

Parana E., Republic of Argentina

The differential diagnosis between Hansen’s
disease and the ulcerative acropathy of Burcau
Barriére is discussed. Each zone has its own
pathology; the coast of Argentina is an endemic
leprosy zone and has a high incidence of
alcoholism.

The diagnosis of these infections has often
been confused. Therefore an exhaustive analysis
of the differences in clinical presentation of the
two infections was undertaken.

Inr 92

Fundamentals of the term ‘’Facies
Antonina’”’

A.KREMER E. ELSLER
Univ. Haut Klinik, Bonn, Germany

The term ‘‘Facies Antonina’’ is given to
signify certain facial changes in patients suffer-
ing from the late stage of tuberculoid leprosy.
In this investigation we are concerned with the
clinical symptomatology, briefly distinguishing
it from the ‘‘Facies leonina’’ of lepromatous
leprosy. The linguistic origin of the term will be
examined. By comparing ‘‘Facies Antonina’’
with 15th century paintings, an astonishing
analogy becomes evident. On the basis of these
findings it appears that the term discussed has
been derived from certain paintings of the
Renaissance period.
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I 93

Eczema is another important
complication of leprosy

S. GHOSH S. CHAUDHURY
S. KuNDU S. HAZRA

School of Tropical Medicine, Calcutta, India

Fczematoid lesions affecting some parts of the
body, particularly the lower extremities, are
frequently seen among leprosy patients, A review
of the literature revealed that the etiopathogenesis
of this condition has not vet been properly investi-
gated. It was, therefore, thought worthwhile to
investigate this dermatological condition in all
aspects.

A sample survey was undertaken to find out
the incidence of eczema among 234 leprosy cases,
comprising an equal number of lepromatous and
non-lepromatous types. 27 cases were found to
be suffering from eczematoid lesions in the lower
extremity in one limb or in both.

The probable etiological factors responsible
for this condition were thought to be (1) allergic
reaction 1o sulphones (2) anhidrosis and (3)
anacsthesia.

These cases were then investigated clinically,
histologically and chemically in an attempt to
discover the factor responsible for this condition.

Most interesting were the histopathological
findings — there were specific changes in the
arterioles, atrophy of dermal glands due to
non-specific factors. Clothing habits of this part
of the country also have an important bearing on
this condition.

I %

Ichthyosis in Hansen’s disease.
Histological, clinical and smear
studies in localized ichthyosis

R. ANNAMALAI

Government Stanley Hospital, Madras, India

Ichthyosis, or dry skin, may be genetic in
origin or acquired. The genetic type of ichthyotic
skin disorders is not included in this study.

In the acquired type of ichthyosis, the affected
area may initially be localized, and later may
become generalized.

In the 200 cases studied, the common site of
involvement was the anterolateral skin surface
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of the lower third of the leg or legs. Associated
findings were: loss of hair, colour changes in hair
from black to golden in other areas of the body,
such as the wupper extremities, pigmented
knuckle-pad, minimal traumatic fissuring or
deep traumatic fissuring of feet, unilateral
oedema of the feet, varying degrees of sensory
loss over the affected ichthyotic skin, asym-
metrical thickening of nerves, recurrent
vesicular eruptions of palms and feet, hyper-
hidrosis of palms and feet, eczematous reactions
in some. In a few, an associated vitiligo was
noted.

H and E histological sections showed:

1. Fenestration of collagen;

2. Tuberculoid granuloma around

neurovascular elements;

3. Tuberculoid granuloma around appendages.
Alcian blue stained histological sections showed:

1. High content of acid muco-polysaccharides;

2. Collections of mast cells.

H and E histological sections or radial nerve
showed:

Tuberculoid granuloma.

Smear for AFB was negative in most cases.

The majority of cases showed the early stages
of tuberculoid leprosy. In a few, ichthyosis was
due to myxadema or diabetes mellitus. A thera-
peutic trial with dapsone gave excellent results in
cases of leprosy.

Regrowth of hair occurred in 6 months after
therapy with 100 mg dapsone daily. Sensation
returned after a year. Pompholyx, which re-
curred  monthly, resolved. Deep traumatic
fissuring resolved after 3 months.

I 95

Occupational allergic eczema in
doctors’ assistants caused by
sulphetrone

N. A. TORSUEV V. N. POGORELOV
Donetsk, USSR

Four doctors’ assistants, aged between 30
and 60, developed, several weeks or months
after they began giving intramuscular sulphe-
trone injections to leprosy patients, a bright
erythematous rash on the dorsal surface of
the fingers, palms and wrists. The rash was
accompanied by burning and itching. One or two
days later, oedema of the face and a conjunctivitis
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appeared, and shortly afterwards the shoulders
and dorsal region, which had never been in direct
contact with the injected suspension, were
affected. The rash consisted of small erythe-
matous papules, followed by vesicles containing
transparent fluid: these vesicles subsequently
crusted over, and became infiltrated. In the
interdigital folds there were painful excoriated
areas. The general state of health was not
impaired. The assistants ceased giving sulphe-
trone, and were given a course of desensitization
together with external symptomatic therapy;
the eruption disappeared. When contact with
sulphetrone was restored, all four patients
developed a severe relapse which lasted three to
four months. Patch tests with 50% sulphetrone
solution were strongly positive in all four
patients.

I 96

Involvement of the liver in leprosy
reactions

M. M. TOLENTINO R. N. FLEURY
D. V. A. OPROMOLLA
J. C. DE ALMEIDA PERNAMBUCO

I. BAstAazINI C.J. TONELLO

Hospital Lauro de Souza Lima, Sao Paulo, Brazil

The liver is one of the organs most affected
in leprosy, but there are few references to its
involvement in leprosy reactions. However, the
functional and histopathological picture of that
liver condition has not been clearly described.

The following liver function tests were
performed in 25 patients with acute leprosy
reactions: serum bilirubin and transaminase,
prothrombin time and activity, electrophoresis
of plasma proteins, HBsAg and anti-HBsAg
antibodies, BSP retention test. Skin and liver
biopsies were carried out.

Similar investigations were done in 25 patients
with active lepromatous leprosy without
reactions.

The liver is involved in acute leprosy reaction,
with histological lesions similar to the skin
lesions and suggestive of reactions to immune
complexes. There are foci of specific inflam-
matory infiltration in regression and areas of
hyperplasia of the reticuloendothelial system
with neutrophil extravasation and deposition of
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fibrinoid material. The adjacent liver tissue may
show signs of necrosis with loss of trabeculation.

These lesions were intense in seven, moderate
in ten and absent in eight patients with leprotic

reactions. Similar lesions were not found in
patients with lepromatous leprosy not in
reaction.

Four patients had mild jaundice and a slight
increase in serum transaminase; they belonged to
the reaction group. The BSP retention test
showed significantly greater abnormalities in
those patients with leprosy reactions who had
major histological changes.

Levels of gamma-globulin were significantly
lower in patients with reactions. This finding is
interpreted as due to consumption of antibodies
by deposition of immune complexes during the
reaction.

I 97

Arthritis in lepromatous Hansen's
disease

J. C. DE ALMEIDA PERNAMBUCO
D. V. A. OPROMOLLA
M. M. TOLENTINO
R. N. FLEURY

Hospital Lauro de Souza Lima, Sao Paulo, Brazil

A prospective study was undertaken in
Hospital Lauro de Souza Lima (Bauru, Sao
Paulo, Brazil) of 25 patients with lepromatous
Hansen's disease with arthritis, the objective
being to describe the clinical, laboratory, histo-
pathological and evolutive characteristics of the
articular involvement of the leprotic reaction,
erythema nodosum leprosum  (reactional
arthritis).

Thirty-two samples of synovial fluid and
20 biopsies of the synovial membrane were
obtained from 14 patients. Bone biopsies were
taken of three cases with radiological manifesta-
tions (erosions).

Articular manifestations may precede, accom-
pany or follow the appearance of erythema
nodosum leprosum or polymorphous lesions,
but, in almost half the cases, they are absent.
Arthritis generally has a sudden beginning and
can be monoarticular, oligoarticular and
polyarticular, symmetrical or asymmetrical. The
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laboratory picture is similar to that of erythema
nodosum leprosum reactions without arthritis,
and radiological alterations such as osteoporosis,
erosions, periostitis and soft tissue swelling can
be observed. The synovial fluid may be non-
inflammatory, inflammatory or septic and
leprosy bacilli were observed in 9 samples (6
cases).

The study of the synovia showed cases with
acute fibrinous or fibrinous-purulent synovitis,
and bone biopsies of these cases showed osseous
necrosis with intense inflammatory reaction. The
paper discusses the differential diagnosis with
various rheumatic diseases and one hypothesis is
offered to explain the physiopathology of
reactional arthritis. Also the paper describes the
evolution and treatment of arthritis in lepro-
matous Hansen’s disease.

I 98

Squamous cell carcinoma as a
complication of plantar ulcer in
leprosy

D. V. A. OPROMOLLA
R. N. FLEURY

Hospital Lauro de Souza Lima, Sao Paulo, Brazil

In the Hospital Lauro de Souza Lima, during
the last 6 years, 10 cases of squamous cell
carcinoma were seen adjacent to plantar ulcers
in patients with leprosy. Because of its rarity
(only 1.9% of carcinoma of the skin occur in
the foot), the existence of very few cases reported
in the leprosy literature and the unique features
of these tumours, the present enquiry was under-
taken. All the tumours occurred in plantar ulcers
of long duration, and in one case there was a
chronic suppurative osteomyelitis deep in the
ulcer. The lesions had a cauliflower aspect and
were ulcerated in the centre, spreading super-
ficially and deeply. In one case there were
inguinal lymph-node metastases. The histo-
logical diagnosis was difficult, despite repeated
biopsies, since the neoplasm was well-
differentiated and difficult to differentiate
from pseudo-epitheliomatous hyperplasia. In
this respect this neoplasm is similar to verrucous
carcinoma of the oral cavity, giant condylomata
acuminata of Buschke-Loweinstein and to the
epithelioma cuniculatum described by Becker.
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I 99

A case of leprous dactylitis of all
fingers in borderline leprosy

R. ALEXANDER A.THOMAS
C. J. G. CHACKO

The Leprosy Mission Hospital,
Vadathorasalur, South India

A 25 year old male patient with borderline-
lepromatous leprosy presented with swelling of
all 10 fingers following 4 months of anti-leprosy
treatment. The clinical description of ‘‘banana
fingers’’ was apt. X-ray of the hands showed
multiple punched-out shadows in the bones,
presumably occupied by the granulomas. A
punch biopsy from the fingers confirmed the
presence of granulomas in the bone. Both the
skin biopsy and the bone histology were con-
sistent with the borderline type of leprosy. This is
a well-documented case of extensive lytic lesions
in bone due to leprous osteomyelitis in a case of
borderline leprosy. Granulomatous infiltrations
of bone, including sarcoidosis and tuberculous
dactylitis, have to be considered in the differen-
tial diagnosis of this condition.

1 100
Stable tuberculoid leprosy
T. ZAMBRANO D.

Centro Dermatologico Ladislao de la Pascua,
Mexico

Stable tuberculoid leprosy is the benign form
of the disease and comprises cases which
recede, which are non-infective and which
commonly occur in children and in the elderly.

The patient is a woman aged 80 years from
Mexico D.F., with a dermatosis present for one
year.

This dermatosis affects the scalp, trunk and
extremities. It consists of plaques 1 to 15 cm in
diameter, infiltrated, erythematous, circular
and oval, with well-demarcated borders, with
fine scales on the surface and with central
atrophy and anaesthesia. There are no other
pathological data.

Bacilloscopy negative; lepromin reaction
positive. Histological report: granular infiltrate
around vessels and in connective tissue.
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The plaques faded after four months of
treatment with diaminodiphenylsulphone 25 mg
daily.

I 101
Stable tuberculoid leprosy
M. MALACARA E. AVALOS

Centro Dermatologico Ladislao de la Pascua,
Mexico

Stable tuberculoid leprosy is the benign form
of the disease; it is not transmissible and may
recover spontaneously. A case with these
characteristics is presented.

The patient was a woman aged 48 years, from
Teloloapan Gro., Mexico (endemic area).
She had had a dermatosis for 4 months, consist-
ing of five violaccous erythematous plagues.
These were asymmetrical, infiltrated, well-
demarcated, 3 to Scm in diameter and
dysaesthetic. The ulnar nerves were swollen and
painful. Investigations showed: bacilloscopy of
nasal mucosa and cutaneous lymph negative;
Mitsuda reaction positive (15 mm nodule with
central necrosis); 10 mm reaction in skin to
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trichophytin, PPD, candidine and varidase;
reduction in T- and B-lymphocytes; positive
MIF test to lepromin and PPD; raised CH, Cs,
C, and immunoglobulins. Histopathology
characteristic of tuberculoid leprosy.

Six months later the lesions had receded.
In this patient there was a good correlation

between clinical, bacteriological, histopatho-
logical and immunological findings.

I 102

Schweninger-Buzzi type of
anetodermia in Hanseniasis
patients

L. MARGARIDO A. ROTBERG
Instituto de Saude-Biblioteca, Sao Paulo, Brazil

Out of 600 adult Virchowian patients, 14
showed anetodermic lesions Schweninger-Buzzi
type i.e. 2.3% significantly higher than in
general population. Males more affected than
females 2.9% against 1.5 which contradicts
previous reports.
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IV 103

Studies on Mycobacterium leprae
from infected armadillos

P. DRAPER

National Institute for Medical Research,
London, England

The discovery that the nine-banded armadillo
is susceptible to leprosy has’increased greatly the
amounts of M. leprae available in the laboratory.
A heavily-infected animal may provide up to
1 gram dry weight of bacteria. Methods have
been devised to extract the bacteria from intected
tissues (liver, spleen and lymph-nodes) with
quantitative yields. There remains some doubt as
to how much the bacteria are affected by the
separation procedures, and the search for
‘gentler’ methods for separation continues.

The main impetus for this work has been the
need of the World Health Organization
IMMLEP programme for quantities of
suspensions of purified bacteria and cell-free
extracts. It has been possible at the same time to
obtain much new data on the chemistry of
M. leprae, especially of its cell and lipids, which
are produced in our laboratory as side-products
of the cell-free extract.

Aspects of the separation processes used for
obtaining pure bacteria, and of the chemistry of
the walls of M. leprae, will be presented.

IV 104

Mycobacterium leprae, other
mycobacteria and a possible
vaccine

J. L. STANFORD M. J. SHIELD
G. A. W. Rook

Middlesex Hospital Medical School,
London, England

A number of relations have been claimed
between the leprosy bacillus and certain other
bacteria. The bases for these claims are one of

two kinds. Either the strain has been isolated
from tissues of leprosy patients, or skin-tests
with tuberculins prepared from cultivable species
have been shown to produce results very similar
to those obtained with M. leprae reagents. Most
of the cultivable organisms isolated from leprosy
patients have been readily recognizable as
species that have little in common with M. leprae.
Their presence is due to tissue or laboratory
contamination, or perhaps coexistence with
M. leprae in immunologically defective tissues.
In most cases the species isolated have been very
different from species resembling M. leprae in
skin-tests. Although the species giving tuberculin
reactions like those to M. leprae are not notice-
ably similar to the leprosy bacillus in other
respects, their recognition has led to some
important immunological and epidemiological
discoveries. As an example, results will be
presented showing how killed organisms of
selected species can be used to enhance the pro-
tective efficacy of B.C.G. If, following B.C.G.
vaccination, the 80% protection from tubercu-
losis observed in Great Britain and from
leprosy observed in Uganda can be made
universal by such a simple and safe procedure,
then we need look no further for an effective
vaccine.

IV 105

Acid-fastness of Mycobacterium
leprae and the problems raised by
its cultivation

J. DELVILLE
Ecole de Santé Publique, Brussels, Belgium

The classical definition of M. leprae, acid-
alcohol-fast bacteria, does not always cor-
respond to the objective observation of the
leprosy lesions. Staining by the method of
Ziehl-Neelsen, indeed, fails frequently (especially
in tissue sections) to detect the causative agent of
leprosy. Other techniques are, however, able to
detect non-acid-alcohol-fast organisms in all
leprosy lesions.
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If one agrees that M. leprae has not yet been
cultivated, one must also agree that the
characteristics of in vitro grown M. leprae are
not known. Since M. leprae may exist in a non-
acid-alcohol-fast phase in leprosy lesions,
especially before the appearance of the acid-
alcohol-fast bacteria, one may not claim that
M. leprae must grow in vitro as an acid-alcohol-
fast bacterium.

Careful observation of leprosy lesions and the
examination of sections stained by different
techniques leads us to formulate the hypothesis
of the existence of a developmental cycle in
M. leprae.

Long-lasting and careful observation of our
M. leprae cultivation trials enabled us to note
elongation of bacilli with loss of Zielh-Neelsen
acid-alcohol-fastness, followed by development
of diphtheroids, and, after a very long time,
reappearance of typical acid-alcohol-fast
bacteria and disappearance of the diphtheroids.

These facts permit the conclusion that one may
not a priori exclude the possibility of cultivating
M. leprae in a non-acid-alcohol-fast phase.

IV 106

Cholesterol, a growth factor for
mycobacteria from leprous tissues

L. KATO

Institut Armand-Frappier,
University of Quebec, Canada.

Suspensions of M. leprae isolated from human
and armadillo leprous tissues were inoculated
into culture media containing yeast extract,
glycerol and cholesterol, enriched with sheep
serum. Cholesterol was the essential substance to
obtain isolation cultures as well as subcultures.
No growth occurred in the absence of molecular
cholesterol or cholesterol-containing substances
such as animal sera, serum albumin or egg yolk.
Lipid-free sera did not promote growth, and the
rate of multiplication was proportional to the
cholesterol content of the sera. The optimal
concentration of cholesterol in the media was 0.1
to 0.5 mg/ml, but growth occurred only when
serum was added to the liquid or solid media.
Cholesterol  uptake by the inoculated
mycobacteria  occurred rapidly and in
considerable amounts. The sterol was not a
source of energy neither was it a source of
carbon. Cholesterol accelerated not only the in
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vitro growth of mycobacteria from leprous
tissues, but also shortened the growth-time of
such slow growers as M. africanun, M.
tuberculosis and M. bovis. These species grow
within a week on semi-solid media containing
cholesterol.

Cholesterol is present in macrophages and,
based on the presented results, cholesterol is
proposed as a growth factor for the in vitro
primary cultivation of mycobacteria derived
from hosts.

The nature of the strains cultivated from
leprous tissues and their role in leprosy is not
clear; neither is the mechanism known by which
cholesterol facilitates the growth of the cultures
isolated from leprous tissues or the slow-
growing pathogenic species of the genus myco-
bacteria.

IV 107

Concerning the NI (Neuron Invasion)
gene of Mycobacterium leprae

L. BARKSDALE

New York University School of Medicine and
Medical Centre, New York City, USA

M. leprae is described in Bergey’s Manual
(1976) as an obligately parasitic mycobacterium
exhibiting pyridine-extractable acid fastness,
capable of limited multiplication in non-
immunosuppressed but generalized infection of
immunosuppressed mice with a generation time
of 20-30 days. (The host range of M. leprae has
since been extended to include the nine banded
armadillo, Dasypus novemcinctus, and perhaps
one or two other species of Dasypus.) Three
properties not listed are the “‘predilection”” of M.
leprae for peripheral nerves, the production by
M. leprae of a phenol oxidase and the need of M.
leprae to grow in ‘‘cooler parts of the body”’.
These signal properties of M. leprae must be
under genetic control, either directly or
pleiotropically. It is convenient to designate the
controlling genes as DOX (DOPA oxidase),
HODep (host dependence), PeAF (pyridine
extractable acid fastness), Ts (temperature
sensitivity; i.e., need for ‘‘cooler parts of the
body’’), DT (division time) and NI (capacity to
penetrate nerves). A typical mycobacterium has
been chosen and the degree to which certain
other mycobacteria vary from it considered.
M. leprae is outstanding in its variance from
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average. When each of its unique properties is
evaluated in relation to the putative NI gene,
certain conclusions seem inevitable regarding the

probability of such a multivariant parasite
originating from any of the known
mycobacteria.
IV 108
Evaluation of bacteriaemia in
leprosy patients
K. V. DESHIKAN
SREEVATSA
Central JALMA Institute for Leprosy,
Agra, India

Thirty-five leprosy patients have been screened
for bacteriaemia by haemolysis (HL), leucocyte
adherence (LA) and buffy coat (BC) methods,
and the results have been compared. HL-method
has yielded a higher number of acid-fast bacilli
(AFB) in patients with bacteriaemia. In addition,
in the present study the skin over the anticubital
fossa has been taken into account while blood
sampling by venipuncture, and therefore in 19
lepromatous cases two blood samples from each
patient have been collected and AFB per ml of
blood has been compared between samples. This
study shows that skin over the anticubital fossa
does not play any significant role in
contaminating blood samples during
venipuncture. The results will be presented and
discussed.

IV 109

Mycobacterium leprae, a
pleomorphic organism with a non-
mycobacterial, cultivable,
precursor phase

B. R. CHATTERJEE

The Leprosy Mission,
Jhalda, India

It has been speculated that M. leprae has a
complex life cycle. An L-form cycle was
described by Chatterjee. Another phase of this
pleomorphic organism may be a non-acid fast,
non-bacillary form, morphologically a coccoid
to cocco-bacillus. While the L-form and classical
mycobacterial phases are non-cultivable in
artificial media, the non-acid fast coccoids are
cultivable with difficulty. These can be isolated
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from leprous lesions of man and infected mice.
Primary isolation is difficult; maintenance
requires enriched media. These organisms, after
many passages, transform into a scotochromo-
genic mycobacterium producing an orange to
orange-yellow pigment, with a characteristic
odour, do not produce niacin, hydrolyse Tween
80 or reduce nitrate, and have poor catalase
activity (less than 20 mm by the semiquantitative
technique). While the coccoids have a strong
DOPA oxidase activity, the mycobacterial
converts are only weakly so.

When inoculated intraperitoneally into
thymectomized mice, a generalized infection is
produced, and non-cultivable mycobacteria can
be recovered from footpads and elsewhere (in
direct smears). Coccoid organisms may be
isolated from tissue homogenates.

Antigens from isolates give results that are
roughly comparable with lepromin at 24 hours,
but provoke no late response.

It is suggested that these organisms may be the
cultivable and infective forms of M. leprae.

IV 110
Rational chemotherapy of leprosy

K. PRABHAKARAN, E. B. HARRIS
W. F. KIRCHHEIMER

USPHSH, Carville, La., U.S.A.

The emergence of drug-resistant strains of M.
leprae is becoming a serious problem in the
treatment and control of leprosy. Sulphone-
resistance in leprosy has been known for several
years. Recently, rifampicin-resistant strains of
M. leprae have been reported. Rational
chemotherapeutic agents that act directly on an
essential metabolic activity in M. leprae would
provide the most effective answer to the problem
of leprosy caused by such drug-resistant bacilli.
We have already demonstrated the occurrence of
a characteristic form of the enzyme o-
diphenoloxidase in M. leprae. The enzyme was
present in organisms separated from infected
human skin nodules, spleen and testes; from
mouse footpads; and from the skin nodules,
spleen, liver and lymph-nodes of experimentally
infected armadillos. Now we have observed that
the bacilli retain the enzyme even after repeated
passages in the armadillos.

We reported previously that inhibitors of 2-
diphenoloxidase suppressed multiplication of M.
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leprae in mouse footpads, indicating that the
enzyme activity is of metabolic significance in the
bacilli. In these experiments, the inhibitors were
administered directly at the infection sites. The
most potent of the compounds tested was di-
ethyldithiocarbamate (DDC). Subsequently, we
have treated with DDC experimentally infected
animals orally as well as intravenously. It is
concluded that o-diphenoloxidase is a
constitutive enzyme in M. leprae and that
specific inhibitors of the enzyme would be of
chemotherapeutic value at least in cases where
the leprosy bacilli are resistant to conventional
forms of treatment.

IV 111

Mycobacterium leprae and the
diphenoloxidase activity

SE JONG KIM M. ISHAQUE
L. KATO
Department of Bacteriology,
University of Quebec, Montreal, Canada

Our earlier studies have shown that M. leprae
recovered from lepromatous human tissues
lacked o-diphenoloxidase activity. The
occurrence of this enzyme in M. leprae derived
from armadillo tissues was investigated. The
whole cell suspensions of M. leprae exhibited
consistent oxygen uptake. When 3,4-dihydroxy-
phenylalanine (DOPA) served as a substrate,
metabolically active cell suspensions failed to
oxidize DOPA and thus did not enhance oxygen
consumption over the endogenous activity.
Incubation of DOPA with cell suspension did
not show an increase in absorption at 540 nm
which has been reported for an intermediate of
DOPA  oxidation.  Although  mushroom
tyrosinase actively oxidized DOPA and several
phenolic compounds, the enzymatically active
particulate fraction of M. leprae was unable to
oxidize these compounds and was completely
deficient in o-diphenoloxidase activity. These
results  suggested that the enzyme o-
diphenoloxidase is not a characteristic property
of M. leprae.

IV 112

Cultivated Mycobacterium leprae and
its antigenic reactions

O. K. SKINSNES

Leahi Hospital, Honolulu, Hawaii
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It is known that bacilli in culture may vary in
biochemical composition and antigenicity as well
as virulence as compared with the same strains
derived from parasitized host tissues. Not
unexpectedly, cultivated M. leprae have shown
similar variations requiring comparative studies
between organisms derived from in vitro and in
vivo sources. Immunofluorescent specific
antibody identification studies of M. leprae
indicated that the reacting antigens were largely
surface antigens, and monitoring these during
culture growth indicated that the reaction was
stronger in early than in late cultures.
Accordingly, Mitsuda-type lepromin from
culture strain HI-75 was compared with reaction
to standard lepromin at four weeks in five TT-
BT and ten LL patients. The former reacted
similarly positive to both antigens, while the
latter gave no reaction at four weeks. When the
HI-75 lepromin was given to another group of
eight LL patients and reaction evaluated within
48 hours, it was found that an Arthus-like
reaction developed in all. Initial attempts at
masking this reaction by absorption with ‘LL
serum were unsuccessful. However, on the
assumption that the Arthus-inducing antigen was
probably of polysaccharide nature, HI-75
lepromin was prepared from bacilli treated with
enzyme disruption of polysaccharides. This
antigen failed to elicit Arthus-type reaction in LL
patients. The same antigen produced strong
Fernandez type reaction in TT and BT patients
only. The reaction was so uniformly strong (3 +)
as to suggest that the treatment had unmasked
protein antigens generally held to be responsible
for the lepromin reaction.

IV 113

Electroncytochemical study of
cytochrome oxidase and
peroxidase of Mycobacterium leprae
M. lepraemurium,

M. tuberculosis, M. kansasii and

M. balnei

A. A. JUSCENKO A.K.MAsSLOV

Leprosy Research Institute,
Astrakhan, USSR

The data in the literature concerning the
oxidation-reduction enzymes of M. leprae are
conflicting. For clarification of this, the
comparative electroncytochemical study of M.
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leprae and other noncultivable and cultivable
mycobacteria appears to be promising.

Since 1975 we have studied cytochrome-c-
oxidase activity and peroxidase activity in cells of
M. leprae, M. lepraemurium, M. tuberculosis,
strain H37Rv, M. kansasii and M. balnei. The
incubation media with additives of cyanide and
sodium azide were used as controls.

The osmiophilic product of oxidized
diaminobenzidine (DAB), indicating the areas of
cytochrome-c-oxidase activity was seen within
both electrondense layers of plasma membrane
(PM) and mesosomes of M. leprae, M.
lepraemurium, M. tuberculosis, M. kansasii and
M. balnei. The degree of reaction intensity on
mesosomes was higher than that on plasma
membrane.

In some instances we observed a more marked
deposit of reaction product in outer layers of PM
and inner layers of mesosomes in cultivable
mycobacteria.

In M. leprae, which were studied directly in
host tissues, the reaction product was less
marked on PM and associated more frequently
not with the whole membrane but only some
parts of it. The product of reaction to peroxidase
in both cultivable and noncultivable myco-
bacteria was situated in mesosomes and in both
osmiophylic layers of PM. Reaction on
mesosomes was more marked. In tissue cells,
deposits of oxidized DAB were demonstrated in
mitochondria. Thus, cytochrome-c-oxidase and
peroxidase activities were demonstrated in
mesosomes and PM in cells of all the
mycobacteria studied. It was noted that
cytochrome-c-oxidase and peroxidase activity
was lower in M. leprae and M. lepraemurium
than in M. tuberculosis, M. kansasii and M.
balnei.

IV 114

Examination of North American
armadillos for mycobacteriosis

R. M. SANCHEZ
W. F. KIRCHHEIMER

USPHSH, Carville, La., U.S.A.

Between 1 January 1974 and 31 December
1977, 393 laboratory examinations for myco-
bacteriosis involving 373 individual wild-caught
nine-banded armadillos (Dasypus novemcinctus)
were made at Carville. Complete autopsies with

Abstracts of Congress Papers

361

histopathological evaluation were done on 188 of
these armadillos. Blood buffy coat smears,
histopathological ear skin clip examinations,
and where indicated biopsies and smears from
external lesions were done on 205 of these
armadillos. Two hundred and eighty-two of the
373 feral armadillos were caught in Louisiana,
78 were imported from Florida and 13 from
Texas. No leprosy-like disease was found in any
of these 373 armadillos. Seventy-five of the 135
autopsied armadillos from Louisiana were
caught by personnel from the Louisiana State
Wildlife and Fisheries Commission in the French
Acadian region where Walsh er al. (1975)
reported a 10 per cent prevalence of ‘‘natural”
leprosy in armadillos. Duplicate specimens of
these 75 armadillos were examined by the
Epidemiology Investigation Service of the
National Center for Disease Control, Atlanta,
Georgia, also with negative results.

In highly leprosy-endemic parts of South
America, where many cases of leprosy receive no
treatment, no leprosy-like disease was found in
569 feral armadillos (May 1977) by local investi-
gators.

From the French Acadian region of Louisiana
where armadillos allegedly acquired leprosy from
patients, no new human cases were reportéd
from 1967 to 1976. Independent verification of
the claim (confirmation so far is restricted to
materials supplied by Walsh et al.) would make
mandatory inquiries into the possible ways this
situation might have arisen.

Culturable mycobacteria, like M. scrofulaceum
and M. peregrinum, have been isolated from
armadillos at Carville and M. avium, M. bovis
and M. intracellulare from Dasypus novem-
cinctus and D. sabanicola in Colombia.

IV 115

Continuous /n vitro growth of
Mycobacterium lepraemurium

A.M. DHOPLE J.H. HANKS

Johns Hopkins School of Hygiene and
Public Health, Baltimore, Maryland, U.S.A.

In 1972 Nakamura described a novel system in
which  Mlm (Mycobacterium lepraemurium)
achieved one cycle of growth in vitro. This
organism is an interim model for M. leprae, and
for 69 years was an obligate intracellular
microbe. The keys to success were: (a) empirical
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adjustment of ORP and (b) supplementing a
synthetic base with seven compounds that com-
pensate metabolic deficiencies. Growth at 30°
ceased after six weeks; serial transfers did not
succeed.

Optimization of the Nakamura system
increased growth rates 3.3 fold, i.e., to 8x the
rates in susceptible mice. The terminations of
growth and loss of growth potential after 6 weeks
were due to chemical instability of the sup-
plements. This obstacle was eliminated by
substituting stable compounds. Serial transfers
permitted each inoculated cell to generate 10’
new cells. The temperature was still restricted to
30° and growth potential declined during serial
transfers.

Incubation at 38° increased elongation of the
cells and greatly repressed the growth rates.
This growth inhibition was alleviated by yeast
extract and tryptic digests of casein. Growth
rates were now 10x those in mice. During serial
transfers of the cell to new medium each 4 or 8
weeks (total period 24 weeks), cell populations
expanded 20 million times without loss of growth
potential. Thus, growth is now continuous at
the body temperature of the natural hosts. The
cultures do not yield mutants that are becoming
adapted to growth in vitro.

IV 116

Immunological evaluation of the
ICRC bacillus — an /n vitro isolate of
Mycobacterium leprae

C. S. LAKSHIMINARAYANA
M. V. KANCHANA R. G. NAVALKAR

Meharry Medical College, Nashville, Tn., U.S.A.

Efforts to cultivate M. leprae, the causative
organism of human leprosy, have been under-
taken by various laboratories throughout the
world, but have met with little success. Some
acid-fast bacilli have been cultivated in vitro
from lepromas and have been claimed to be
M. leprae, but in reality turned out to be myco-
bacterial species other than the leprosy bacillus.
One such organism was isolated in Bombay,
India, in 1958 and was designated the Indian
Cancer Research Center (ICRC) Bacillus by the
investigators concerned. Preliminary studies
conducted by these investigators indicated the
possibility that this organism was M. leprae, but
studies conducted elsewhere on the same
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organism appeared to contradict the initial
observations.

Our studies were undertaken to determine the
exact position of this bacillus in the spectrum of
mycobacterial species and also to try to deter-
mine whether the ICRC bacillus was in fact
M. leprae. Methods of evaluation consisted of
determinations of the antigenic mosaic of the
organism, the sharing of antigenic determinants
with other mycobacteria and other relevant
immunological studies.

Results obtained so far will be discussed from
the point of view of the status of the ICRC
bacillus in the mycobacterial species and its
significance in relation to the impact of such
claims on the ongoing research in the field of
leprosy.

This investigation was supported by a grant
from the National Institute of Allergy and
Infectious Diseases (Grant R22-A1-08647).

IV 117

Growth of ICRC bacilli — strain C-44
in footpads of mice

M. S. Mopak C. V. BAPAT

Cancer Research Institute,
Tata Memorial Centre, Bombay, India

Shepard demonstrated that M. leprae multiply
in the footpads of mice. The pattern of growth
— limited multiplication and a plateau — was
shown to be a characteristic feature of M. leprae
and distinct from that of other mycobacteria.

The ICRC bacilli — strain C-44 (1969) — were
grown from M. leprae isolates of a lepromatous
nodule, in tissue culture conditioned medium.
The strain is one of 15 strains, isolated from
lepromatous nodules and established in culture
in Dubos medium. In this study, strain — C-44
bacilli maintained in tissue culture conditioned
medium — from Py, P,, and P, were injected
into the footpads of CBA mice at a dose of
7.5 x 103 organisms per footpad by Shepard’s
method. The growth of AFB was estimated by
standard smear counts from footpad harvests.

In two groups of normal mice, the organisms
multiplied and reached a peak of 2 x 107
between 6 and 7 months followed by a plateau, a
characteristic similar to that of M. leprae. In
T/900r mice the growth reached 1 x 10% at 5
months and continued to rise to 4 x 10° at 12
months. A few irradiated mice showed foot-drop
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after 10 months. Histopathologically, the
infiltration of AFB was localized to striated
muscle tissue in normal mice, while in irradiated
mice, the AFB disseminated to other organs,
causing granuloma in liver, and a few were
detected in nerves. The pattern of growth of
ICRC bacilli, C-44, in the footpads of mice was
thus identical with that of M. leprae.

IV 118

New experimental model for
leprosy

J.SoTO A. ABREU
S. RUIZ DE ZARATE
L. J. WERTHEIN
Z.Lovio G. TORRES
M. Moya

Ministerio de Salud Publica, Havana, Cuba

Cuba is nearing the end of a new Programme
of Leprosy Control, using microscopy to
evaluate the bacteriological improvement in the
patient’s condition.

It was necessary to make a careful study of the
bacteriological controls, introducing the tech-
nique of inoculation into mouse footpads, as a
continuation of the investigation into leprosy.

At the first stage lymph was taken from the
elbows of patients whose Bacterial Indexes were
codified 4-5 and whose Morphological Indexes
were 70 and 100.

A pool of buffered physiological solution was
made, using Shepard’s method of bacilli count-
ing and preparing a final concentration of
7 x 10° bacilli per ml.

F, hybrid rats were used, and 0.2 ml of the
prepared suspension was then injected into hind
footpads.

After 6 months, in 50% of animals inoculated,
the bacilli multiplied by 2 x 108,

With the bacterial suspension obtained from
the footpads of these animals, a final concentrate
of 7 x 10° bacilli per ml was prepared, and a
second group of hybrid rats inoculated. After 6
months, in 100% of animals inoculated the
bacilli multiplied by 2 x 108.

The pyridine extraction method was used in
the first as in the second stage of the work, to
identify the alcohol-fast bacillus which was
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assumed to be M. leprae. A new experimental
model for investigation of leprosy, with highly
satisfactory bacillary multiplication, is obtained
using the F| hybrid rat. This does not call for the
use of special techniques such as thymectomy
and radiation nor for immunosuppressive drugs.

IV 119

Electron transport and ATP
generation in host-grown
Mycobacterium lepraemurium

M. ISHAQUE C. ADAPOE L.KATO

Institut Armand-Frappier,
University of Quebec, Montreal, Canada

Spectrophotometric observations indicated the
presence of flavoproteins and cytochromes of the
b, ¢, a + ay and o type in cell-free extracts of
M. lepraemurium. The cell-free preparations
catalysed phosphate esterification coupled to the
oxidation of various substrates. The oxidation of
added NADH, generated NADH and succinate
yielded P/O ratios of 0.72, 1.08 and 0.48,
respectively. Ascorbate was oxidized but without
resultant ATP formation. The oxidative
phosphorylation associated with all the sub-
strates was uncoupled by the conventional
uncouplers. NADH oxidation and the coupled
phosphorylation was quite sensitive to flavo-
protein inhibitors as well as to antimycin A and
Cyanide. Although the ATP formation linked
with the oxidation of succinate was not affected
by rotenone and amytal, it was markedly
inhibited by thenoyltrifluoroacetone, antimycin
A and Cyanide. These data in conjunction with
the spectrophotometric observations indicated
that oxidation of NADH is mediated through the
complete electron transport chain. ATP form-
ation coupled to succinate oxidation appears to
be generated only at phosphorylation site 2
i.e., between cytochrome b and c¢. The results
suggest that M. lepraemurium is metabolically
competent to obtain energy through oxidative
process like other cultivable mycobacteria. With
such a functional respiratory mechanism, it
should be possible to grow M. lepraemurium in
culture media, with appropriate substrates
added.
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IV 120

Ultrastructure of lepromatous
leprosy — morphological analysis
of the development of therapeutics

F. F. WILKINSON S. BESUSCHIO
C. CHINELLI S. N. VEGLIANTE
N. BORASIT
Argentina

The ultrastructural changes found in patients
with lepromatous leprosy were studied. The
patients had been given different treatments:
hyperbaric oxygen, rifampicin, a phosphate
cocktail of tetracycline, diamino-diphenyl-
sulphone and diamino-diphenyl-sulphonamide
with N (2,6-dioxo 3 peperidil) thalidomide.

With hyperbaric oxygen and phosphate of
tetracycline, rapid involution was observed; at
the clinical level there were pseudoxanthomatous
nodular lesions which ultrastructurally consisted
of Jarge vacuoles. Within these vacuoles were
cytoplasmic remnants and bacilli in an advanced
state of degeneration.

With rifampicin  and diamino-diphenyl-
sulphone, involution as rapid as before was
found, but without large vacuoles in the cellular
limits. Marked limiting sclerosis was also found.

Successive changes in the cytoplasmic form-
ations throughout the development of this
process are described. Of special interest is the
lack of cytoplasmic organelles, especially
mitochondria, exhibiting a serious cellular
metabolic change.

The discovery of intracytoplasmic bodies
composed of involutions of the endoplasmic
reticulum limited by a membrane, supports the
hypothesis of Brieger and Allen on the formation
of lysosomes arising from involuting cytoplasmic
organelles in cells during autolysis.

IV 121

Electron microscope studies of
Mycobacterium leprae during the
course of its breakdown in human
lepromatous tissue

M. BOURGES
Service de Microsopie Electronique,
Faculté de Médecine, Clermont-Ferrand, France

In order to establish the morphological index
and a bacteriological count in electron micro-
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scopy, it is essential to determine what comes
from degenecrating bacteria and what from the
cells that contain them. Numerous studies have
tackled that point. It has been found that the
destruction may produce the picture either. of
plasmolysis with more or less total erosion later
of the capsules, or else a pseudomyelin picture.

The author stresses the occurrence of a third
type of appearance, consisting of the alternation
of very thin light and dark concentric lamellae
with a width of 25 to 30A. Apart from chemical
factors, the configuration and the size of the
mesosomes in the bacilli affected may play a part
in determining all these appearances.

In the lepra cells not containing accumulated
lipids, the author has observed vacuoles contain-
ing paracrystalline or granular elements
measuring 70 A and forming rows about 9A
apart. These aggregates are suggestive less of a
metabolic load than the structures described by
the present and by other authors in old myco-
bacteria from human lepromata.

On the basis of electron microscope pictures,
some suggestions are made about the significance
of certain classical cellular inclusions.

IV 122

Ultrastructural study of
Mycobacterium leprae obtained from
a human leproma

J. SANABRIA N.
J. DIAZ ALMEIDA
T. SMIRNOVA J. B. KOURI

National Center for Scientific Research,
Havana, Cuba

An electronmicroscopic study related to
M. leprae obtained from a human leproma
before treatment has been done. Groups of
bacilli or non-grouped bacilli were observed
inside the cytoplasm of macrophages; they
appeared as rounded bodies or as bacillary forms
with a high electron density. The electron
transparent zone (E.T.Z.) has been observed and
also several components of bacterial cell surface
as filaments that go across the cell wall and the
E.T.Z.

Phagolysosome-like structures and ‘‘foamy’’
structures were seen in typical lepra cells con-
taining many bacteria. A frequent finding was
mitochondrial breakdown as well as myelin
figure formation inside the. mitochondria or
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inside cytoplasmic vacuoles. The small quantity
of ‘‘dense bodies’’ is noteworthy. Results are
discussed.

IV 123

The early cellular response to
Mycobacterium leprae — an
ultrastructural study
SusHIL M. CHANDI C. K. JoB
Christian Medical College Hospital,
Vellore, South India

The ultrastructural changes that occur in
leucocytes in the early weeks of exposure to
M. leprae were studied by inoculation of the
bacilli into the peritoneal cavities of mice and
recovery of the peritoneal cellular exudate at
periods ranging from 10 minutes to 14 weeks.

Phagocytosis of the bacilli had taken place by

20 minutes, and occurred by a process of simple
engulfment of the micro-organisms by cyto-

plasmic processes and incorporation into
phagosomes. Shortly thereafter, lysosomal
aggregation around these structures and

apposition against them took place and was soon
followed by the appearance of lysosomal
material within the phagosomes.

Macrophages and occasionally neutrophils
and eosinophils were seen to engage in phago-
cytosis of the bacilli. M. leprae were found
within macrophages up to 14 weeks after intra-
peritoneal inoculation, but until then the
lysosomal enzymes appeared to be incapable of
producing any morphologically detectable
deleterious effect on the bacilli. The bacilli
remained within the phagosomes throughout this
period and were not seen free in the cytoplasm
of the host cell. The previously described
electron transparent zone seen in the phagosomes
of lepra cells around M. leprae was not observed;
however, multiple droplets of unidentified lipid-
like material were seen in macrophages between
two and four weeks after their exposure to
M. leprae.

IV 124

Ultrastructural study of the cells in
the peritoneal exudate of mice
exposed to Mycobacterium leprae

J. G. DiaAz ALMEIDA J. KOURI
O. ANCHETA
Hospital Clinico Quirurgico, Havana, Cuba
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Only a few studies have been made of
M. leprae using the electron microscope. Draper
studied the intracellular localisation of M. leprae
and M. lepraemurium in peritoneal macrophages
following a natural infection in vivo.

In this study the authors used adult Wistar rats
subjected to an aseptic inflammation by the
method of Epén films for the electron micro-
scope study of single-layer cell preparations from
the peritoneal cavity. At 24 hours an intra-
peritoneal injection was made of a suspension of
bacilli from skin lepromata of an untreated
patient. The films were removed from the cavity
at different intervals after the injection. The
material thus obtained was prepared for study
under the electron microscope.

The results agree with the host-parasite
interaction which occurs during infection of the
peritoneal cavity of the mouse.

In the first 24 and 48 hours there was a
marked predominance of mononuclear phago-
cytic cells, and neutrophils were also present.

There were different structures of the phago-
cytized material with little electron-transparent
material around it, possibly made up of bacilli
and of cellular remains in the inoculum.

Phagocytic vacuoles were frequently seen from
the first day, following the incorporation of
material by phagocytosis.

There were multilaminar structures in the
cytoplasm of almost all the mononuclear cells.

There were cells with intermediate features
between the phagocytes and the fibrin-producing
cells.

IV 125

Cultivation of Mycobacterium leprae
from a human skin biopsy

D. M. SCOLLARD
N. R. HONEY

University of Hong Kong

A 39-year old male patient presented at a
Hong Kong leprosy clinic with nodular skin
lesions which had been present for approxi-
mately one year. He reported that eight months
previously he had received two months’ medical
treatment for leprosy elsewhere. Routine skin
smears showed a bacteriological index of 2.3,
and clinical and bacteriological examinations
were characteristic of borderline-lepromatous
leprosy.
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Part of a skin biopsy was aseptically homo-
genized and washed in phosphate-buffered saline
(PBS). The pellet remaining after ultra-
centrifugation contained abundant acid-fast
bacilli which were resuspended in PBS, and
aliquots were inoculated into flasks of Skinsnes’
medium  with hyaluronic acid, and Kato’s
medium with sheep serum as well as Dorset,
Lowenstein-Jensen, and blood agar media. All
cultures were incubated at 34°C.

No growth was observed at any time on
routine media. After 12 weeks, smears from
Kato’s medium revealed coccoid organisms
showing variable carbolfuchsin staining. There-
after, both the turbidity of the cultures and the
number of coccoid and elongated acid-fast
organisms increased. These organisms are being
evaluated with fluorescent antisera and standard
serological and biochemical tests for specific
identification of M. leprae, which will be
reported together with subsequent cultivation
attempts from treated and untreated lepro-
matous patients and normal skin.

IV 126

Comparative skin test trial with a
non-acid-fast organism isolated
from leprous tissues to establish its
immunological identity with
Mycobacterium leprae

J. DELVILLE B. R. CHATTERIJEE
Ecole de Santé Publique, Brussels, Belgium

A non-acid-fast  pleomorphic  organism
(coccoid and bacillary) has been repeatedly
recovered from leprous tissues: it has a tendency
to transform into acid-fast bacteria in the foot-
pads of mice. Antisera raised against these
organisms specifically and consistently stained
M. leprae in immunofluorescent staining.
Suspensions of whole bacterial bodies of three
such strains, two (IKS and WiD) isolated in India
and one (86) in Ethiopia, have been used as
skin-test antigen in a double-blind comparative
trial with lepromin, on 100 known leprosy
reactors and non-reactors in Jhalda, an area of
high prevalence in West Bengal, India. The
subjects were cases and contacts of leprosy,
whose ear-lobes contained acid-fast bacilli in
some instances. Antigen No. 86 from Delville’s
laboratory came closest to lepromin in the early
(24 hours) reaction (significant at 95% confi-
dence level), while the two others from Chatter-
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jee’s laboratory were less close. Release of the
cytoplasmic antigen by disruption of whole
cells may improve the reactivity, and a further
trial is planned with disrupted organisms. Some
tests with ultrasonically disrupted antigen from
one of the strains has given reactions comparable
with lepromin. These data will be discussed. It is
suggested that these pleomorphic organisms are
the cultivable precursors of M. leprae.

IV 127

Viability of Mycobacterium leprae
outside the human body

K. V. DESIKAN SREEVATSA

Central JALMA Institute for Leprosy,
Agra, India

Because of our inability to culture M. leprae
in artificial media, it was not possible to check
the viability of the organism in the tissues or in
contaminated material. However, with the
advent of the mouse footpad model, this diffi-
culty has been overcome, and it is now possible
to apply this technique to establish the viability
of M. leprae. In the study conducted, nose-blow
material and skin homogenates from patients
with lepromatous leprosy were dried in the shade
for different intervals of time, and then
inoculated into mouse footpads. In the first
instance, the bacilli were found to be viable
after drying for 9 days. The work has since been
extended, and organisms have been left in
different atmospheric conditions for much
longer periods before being inoculated into mice.
The results will be presented and discussed.

IV 128

Application of periodic acid-carbol
pararosanilin stain and periodic
acid-methenamine silver stain for
staining leprosy bacilli in leprous
skin lesions

K. HARADA T. KASAI

National Tamazenseiyen Sanatorium,
Tokyo, Japan

In 150 biopsies of treated patients with

tuberculoid, borderline and lepromatous
leprosy, tested with periodic acid-carbol
pararosanilin  stain and  periodic  acid-

methenamine stain, there is a significantly



47, 2 (Suppl.)

greater number of bacilli than in sections stained
with classic carbol fuchsin:

It is noteworthy that with those two methods
there are many bacilli in the epidermis, free
zone, hair follicles, blood vessels, nerves,
muscles and connective tissues, besides the
infiltrate in dermis, where the bacilli were not
detected with carbol fuchsin stain.

It is suggested that under the action of an
antileprosy drug, some leprosy bacilli, especially
in lepromatous leprosy lesions, may lose their
acid-fastness and become chromophobic;
chromophobic bacilli can regain their staining
properties after periodic acid oxidation. Under
the chromophebic form, leprosy bacilli can
survive in healing and healed lesions, and may be
a cause of relapse.

IV 129

Demonstration of Mycobacterium
leprae in tissues from
bacteriologically negative treated
lepromatous leprosy patients

R. E. KRIEG W. M. MEYERS

Armed Forces Institute of Pathology,
Washington, D.C., U.S.A.

M. leprae are readily demonstrated in biopsy
specimens from patients with active lepromatous
leprosy by the Fite-Faraco (FF) staining method.
Serial biopsy specimens taken during the course
of effective chemotherapy regularly reveal
decreasing numbers of AFB, and eventually
none can be detected by the FF method. The
Leprosy Registry at the Armed Forces Institute
of Pathology contains many cases with serial
biopsy specimens taken during treatment. These
cases were studied to detect organisms that could
not be stained by the FF technique. Histo-
pathological sections were stained by hema-
toxylin and eosin, and FF methods, and by a
prolonged Gomori’s-methenamine-silver (GMS)
technique. In sections of tissue obtained before
treatment, well-stained acid-fast bacilli (AFB)
were seen in FF and GMS stained sections. With
effective chemotherapy, as would be expected,
the bacilli became granular, and eventually lost
their acid-fastness completely. When comparable
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sections of these specimens that contained no
AFB were stained by the GMS method, large
numbers of organisms were frequently detected.
These persisting carcases are probably a con-
tinuing source of M. leprae antigens long after
the patient is considered bacteriologically
negative by routine studies of skin smears and
sections of biopsy specimens.

IV 130

Cell-biological studies on the
acid-fast organisms isolated and
cultivated from leprosy patients

T. HIRATA

National Institute for Leprosy Research,
Tokyo, Japan

The cultivable acid-fast organisms from
leprosy-infected materials were studied micro-
biologically.

Most materials were repeatedly washed in
sterile saline solution and aqueous solution con-
taining 8.0% of NaOH, and inoculated into an
egg-yolk medium and incubated at 33°C for 3-5
weeks. The colony of cultivated organisms was
coloured grey or orange-yellow.

The frequency of isolation of cultivated acid-
fast organisms from these materials was 0%,
17.5%, 25.0%, 25.0% and 86.7% in the case of
ear-lobe leproma, subcutaneous leproma, nasal
mucosa, nasal crusts and nasal washings
respectively.

The biological properties of the organisms
were not very different from those of atypical
mycobacteria.

The organisms did not produce progressive
lesions in any parts of the experimental animals
inoculated subcutaneously, intraperitoneally and
in footpads of rabbits, guinea-pigs and mice,
macro- and microscopically.

However, in the case of inoculation into mice
footpads, acid-fast organisms similar to leprosy
bacilli were observed in the inoculated sites,
and the number of these organisms seemed to
multiply.

Attempts were made to cultivate on egg-yolk
media the organisms collected from the infected
footpads of mice, but there was no growth of
acid-fast organisms.
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IV 131

Freezing and storage of
Mycobacterium leprae in liquid
nitrogen

G. R. F. HiILSON M. J. COLSTON

St. George's Hospital Medical School,
London, England

The use of liquid nitrogen as a means of
preserving biological material is now being
applied to suspensions of M. leprae. Previous
attempts to preserve these organisms at low
temperatures have resulted in serious reduction
or total loss of viability. In this study, we have
investigated the effect of freezing rate, prolonged
storage in liquid nitrogen, and thawing rate on
the viability and subsequent growth of M. leprae.

Some loss of viability of M. leprae was
detected, and this was found to be associated
with the freezing process, rather than with
storage or thawing. Slow freezing (1°C/min. to
—70°C, then immersion) was found to be less
deleterious to the organism than quick-freezing
(direct immersion in liquid nitrogen), with a loss
of viability of 90% (compared with 98%). The
growth pattern of M. leprae was unaffected,
except for a delay in the appearance of growth
caused by loss of viability. Our experiments
indicate that very little killing of M. leprae
occurred during storage in liquid nitrogen, and
that the rate of thawing of bacillary suspensions
had little effect on the viability.

IV 132

Studies on cell culture of
Mycobacterium leprae and
Mycobacterium lepraemurium

H. NOMAGUCHI
K. KOHSAKA T.MORI

Research Institute for Microbial Diseases,
Osaka University, Japan

The authors succeeded in cultivating
M. lepraemurium in Balb/c 3T3 recloned cell line
(A31). The increase of the number of intra-
cellular bacilli was 440-fold over a period of 40
days in one series, and 130-fold over a period of
42 days in another series. The average generation
time of M. lepraemurium in A31 cells was 5.3
days which was the fastest growth of the
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organisms in vitro. The intracellular bacilli were
transferred without loss of the number of
organisms by host cell transfer. The growth of
intracellular bacilli was inhibited by strepto-
mycin 100 pg/ml, INH S ug/ml and rifampicin
S ug/ml. Streptomycin was removed on day 40,
and cultivation was continued in a streptomycin-
free medium; the intracellular bacilli began at
once to multiply, but INH- and rifampicin-
treated bacilli did not multiply.

M. leprae in A3l cells showed elongation of
organisms, and the increase of the number of
bacilli was 4-fold after 50 days. The authors are
now attempting to keep the host cells in better
conditions for longer periods and to obtain the
growth of M. leprae in vitro.

IV 133

Taxonomic features of
Mycobacterium lepraemurium, an
obligate intracellular microbe for
69 years

J.H. HANKS A. M. DHOPLE

Johns Hopkins School of Hygiene and
Public Health, Baltimore, Maryland, U.S.A.

Continuous growth of MIm (Mycobacterium
lepraemurium) in vitro occurs without loss of
growth potential and without relaxation of the
original growth requirements. For the first time,
it has become possible to define the multi-
factorial deletions and deficiences in a host-
dependent microbe. Prolonged growth at 30° in
a semi-synthetic medium required compensating
>16 metabolic defects. Continuous growth at
38° required compensating >18 such defects.
These observations suggest that characterization
of host-dependent microbes may depend upon
what they cannot do, not upon what they can do.

The present data on MIm refute two currently
urged views regarding the etiology of rat and
human leprosy: (a) that the agents are not acid-
fast and (b) that rapidly growing mycobacteria
with the features of M. scrofulaceum are the
agents of these diseases. In experiments which
demonstrated continuous growth, the total
number of cells inoculated and grown exceeded
10'2. Additional billions have been grown during
the past five years. Although there has been
abundant opportunity for non-acid-fast bacteria
or rapid growing mycobacteria to emerge, the
constant necessity of compensating >18 taxo-
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nomic markers in Mlm indicates that the genetic
markers in MIm are as stable as those in growth
competent microbes. Examination of ten
physiological and biochemical characteristics of
six selected species of mycobacteria has revealed
that M. avium is most closely related to MIm and
that M. scrofulaceum is the most distant relative.

IV 134

Cultivation of Mycobacterium
lepraemurium in flask system

M. NAKAMURA
Kurume University School of Medicine, Japan

On the basis of the fact that M. lepraemurium
(Hawaiian strain) quantitatively multiplies in
ND-5 medium, cultivation of M. lepraemurium
in the flask system was adopted in order to
obtain sufficient quantities of in vitro cells for
biochemical and immunological studies.

The compositions of culture media are as
follows: the two basal media are Kirchner in NC
systetn, and Dubos in ND system; a-keto-
glutarate is incorporated as an additive in sub-
system S5, while for sub-system 1S, it is
oxaloacetate. Other additives are cytochrome c,
hemin, 1-cysteine HCI, adenosine, and NADH.

The results obtained indicate that the size of
flask remarkably influenced the yields of
M. lepraemurium, i.e., the bacilli multiplied
more abundantly when the cells were grown in a
100 m1”’ Erlenmeyer flask (net 128 ml) contain-
ing 42 ml, of ND-15 medium than in a ‘50 ml”’
flask (net 64 ml); physiological and morpho-
logical features were demonstrated in the case of
ND system only, observed by electron micro-
graphy.

During the experiments, it was also found that
1-malic acid as well as succinic acid stimulated
the growth of bacilli.

IV 135

Cytochromes of Mycobacterium
lepraemurium

T. MORI

The Research Institute for Microbial Diseases,
Osaka University, Japan

We have 8 strains of M.
Douglas, Fukuoka-1,

lepraemurium:
Hawaii, Keishicho,
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Kumamoto, Kurume-42, Odessa and Osaka-1.
These strains were cultivated on 1% Ogawa yolk
medium. The oxido-reductive difference spectra
of cytochromes in whole cells of the cultivated
8 strains were compared to that of in vivo grown
Hawaii strain. The same spectra were found, that
is, cyt b, at 561 mu and cyt a, at 630 mu. Cyt ¢
and cyt a were not observed in these bacilli. The
oxido-reductive difference spectrum of cyto-
chrome in whole cell was measured by the split
beam spectrophotometer Chance under frozen
state by liquid nitrogen. A shoulder of Soret
peak of cyt a; at 590 mu and cyt a, at 460 mu was
newly observed in the frozen state. An
undescribed peak at 490 mu was seen in culti-
vated organisms. Cyt ¢ and cyt a were not found
even in the frozen material. On the other hand,
cultivable acid-fast bacilli have the cyt ¢ and
cyt a. The cultivated M. avium Kirchberg strain
has cyt ¢, cyt by, cyt a and cyt a,, but the in vivo
grown Kirchberg strain has only cyt b,. Easily
cultivable acid-fast bacilli produce adaptively the
cyt ¢ and cyt a in cultivated state. Therefore
cultivation of M. lepraemurium may be very
difficult.

IV 136

Large acid-fast bodies found in
leprosy materials

T. NAKAYAMA H. ENDO

National Institute for Leprosy Research,
Tokyo, Japan

In human lepromatous tissue and infected
armadillo livers, large acid-fast bodies (average
diameter, about 40 um) were found.

This large body differed from the ‘‘lepra cell’’
in the following ways:

1) it was covered with thick, mucoid and acid-

fast substance resistant to alkali digestion.

2)it had a characteristic interior structure.

A fertile large body developed a honeycomb

matrix composed of hexagonal units. The

matrix substance had special optical and stain-

ing characters.

3)it was found in material which was free

from tissue components after purification by

counter-current distribution in polymer two-

phase system, or by Dr Draper’s method.

Some kinds of acid-fast large bodies were
found in infected mouse footpads.

369
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In the case of murine leprosy, similar obser-
vations were made, and in colonies of a cultiv-
able variant of M. lepraemurium grown on
Ogawa’s egg-yolk medium, acid-fast large bodies
were observed, even after many subcultures.

IV 137

Skin adnexa in leprosy and their
possible role in dissemination of
Mycobacterium leprae

G. KOTEESWARAN C. J. G. CHACKO
C.K.JoB

Christian Medical College Hospital,
Vellore, South India

Skin biopsies from 20 patients each of
tuberculoid, borderline and lepromatous leprosy
were examined using H. & E., P.A.S., van
Gieson and Fite Faraco stains with a view to
finding bacilli and their exact location in relation
to the skin adnexa.

Of the 20 lepromatous patients, 8 had acid-fast
bacilli in sweat glands, 2 in sweat ducts, 4 in
sebaceous glands, 9 in hair follicles and 12 in
blood vessel walls. All patients showed acid-
fast organisms in nerves and arrector pili
muscles. In the borderline group, 5 patients had
bacilli in sweat glands, 2 in sweat ducts, 7 in
hair follicles, 3 in sebaceous glands and 7 in
blood vessels. Bacilli were present in nerves in 11
and in arrector pili muscles in 8. In the tuber-
culoid group, bacilli were present in nerves in
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3, arrector pili muscles in 2, and blood vessels
in 3.

The finding of bacilli in sweat glands and
ducts, sebaceous glands and hair follicles is most
interesting. The secretion from these glands
will doubtless carry the bacilli to the surface
of the skin. The significance of these findings in
the dissemination of bacilli will be discussed.

IV 138

Secondary bacterial infections in
chronic trophic ulcers in leprosy

S. K. W. CHOwW

National Leprosy Control Center,
Sungei Buloh, Malaysia

Chronic trophic ulcers are a common
complication and a leading cause for long-term
hospitalization in patients with Hansen’s disease.
Secondary bacterial infection of these ulcers is
often a reason for their delayed healing. Smears
of pus and discharges taken from the chronic
ulcers of patients admitted to the National
Leprosy Control Center, Sungei Buloh, between
1 January 1976 and 31 December 1977, were
cultured for growth and sensitivity on 500
occasions. Results indicated an alarming propor-
tion of organisms resistant to the antibiotics
commonly used to treat surrounding soft tissue
infection in these ulcers. The problems facing
the use of systemic antibiotics in the treatment
of these ulcers is discussed in this paper.
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vV 139

Immunology of leprosy and the
WHO Special Programme

T. GODAL

Norsk Hydro’s Institute for Cancer Research,
Norwegian Radium Hospital, Oslo, Norway

The major areas of immunological research
activities over the past five years will be
reviewed. Special attention will be given to the
following problem areas:

1. Mechanisms involved in nerve damage in

leprosy.

2. Pathogenesis  of

leprosum.

3. Types of nature of immunological defici-

encies in leprosy.

4. Immunoepidemiological features in leprosy.

erythema  nodosum

A scientific working group on the Immunology
of leprosy (IMMLEP) was started in December,
1974, as a pilot project of the Special Programme
for Research and Training in Tropical Diseases
of the World Health Organization. The
objectives, organization and achievements of this
programme will be discussed. How can its contri-
bution to the overall effort in the area of
research on leprosy immunology be perfected?

vV 140

A revival of interest in antibody
studies in leprosy?

M. HARBOE O. CLOSS

Institute for Experimental Medical Research,
Ullevaal Hospital, Oslo, Norway

Since cell-mediated immune reactions are
considered to be responsible for protective
immunity in leprosy, antibody studies have
attracted less interest in the last decade. This
tendency needs to be reversed in various areas of
leprosy research.

1. Our initial studies of armadillo-grown
M. leprae by crossed immunoelectrophoresis,
using rabbit antisera, led to the identification of

7 distinct antigenic components of M. leprae
which cross-react extensively with other myco-
bacteria. Leprosy is associated with antibody
formation against all of these components, but
the specificity of the response varies in individual

patients.

2. A radioimmunoassay (RIA) has been
developed for demonstration of antibodies
against the widely cross-reacting M. leprae

antigen 7. Anti-M. leprae ag. 7 occurs in higher
titre in lepromatous than in tuberculoid leprosy.
More striking is the marked variation in antibody
content in individuals with similar clinical
features, e.g. in tuberculoid leprosy. During
treatment with dapsone, the antibody content
decreases, and relapse appears often to be
associated with a marked increase in antibody
formation.

3. Another RIA has been developed for
demonstration of antibodies reacting with
antigenic determinants that are highly specific
for M. leprae. lts potential in serological diag-
nosis of infection with M. leprae and in other
areas of leprosy research will be illustrated and
discussed.

V 141

Cell-mediated immunity to
Mycobacterium leprae in mice

M. J. LEFFORD

Trudeau Institute, Saranac Lake, New York,
U.S.A.

Cell-mediated immunity (CMI) has been
induced in mice following the subcutaneous
injection of 100 ug armadillo-derived, irradiated
M. leprae (I-ML). The criteria of CMI were:
production of hypersensitivity granuloma at the
immunization site with local but not systemic
macrophage activation; induction of delayed-
type hypersensitivity (DTH) to human tuberculin
PPD, [I-ML soluble antigen and human lepro-
min; protective immunity against systemic
challenge with M. bovis BCG and M. tubercu-
losis; and the dependence of these phenomena
on T-lymphocytes. It has been further shown
that the resistance to M. tuberculosis that is
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generated by I-ML vaccination is not non-
specific, but is mediated by M. leprae-sensitized
T-lymphocytes that recognize antigens shared
with M. tuberculosis.

These observations encourage the view that
I-ML should be regarded as a potentially
effective anti-leprosy prophylactic vaccine in
man.

vV 142

Studies on Mycobacterium leprae-
induced suppression of /n vitro
responses in leprosy patients

V.MEHRA B.R.BLOOM
L. MAsON J. FIELDS

Albert Einstein College of Medicine,
New York, U.S.A

Immunity to M. leprae is believed to be
dependent on cell-mediated immune responsive-
ness. Both in vivo and in vitro studies have
indicated that there is an immunological defect
in lepromatous leprosy specific for the lepra
bacillus. In addition, a varying degree of non-
specific depression of cell-mediated immunity
may be superimposed on this basic deficit.

The mechanisms underlying the immuno-
depression of cell-mediated reponses in lepro-
matous leprosy remain obscure. The present
studies were designed to investigate the involve-
ment of suppressor cells in the impairment of
in vitro lymphocyte responses in leprosy
patients. A model for measuring M. leprae-
induced suppression was developed based on the
suppression of the Con A mitogenic response by
Dharmendra lepromin. When lepromin was
added together with Con A to the peripheral
blood lymphocytes to 19 normal donors, signifi-
cant suppression (greater than 20%) of *H-TDR
incorporation was seen in none. Similarly, only
one of six TT patients showed any lepromin-
induced suppression of the Con A response. In
contrast, 20 of 24 LL patients had greater than
20% suppression of JH-TDR incorporation
induced by Con A. In addition, all of 18 patients
characterized clinically as borderline (BL, BB
and BT) showed significant M. leprae-induced
suppression. The suppressive activity seems to be
mediated primarily by cells having the properties
of glass adherence and forming rosettes with
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IgG-coated RBC, possibly under control of
T-cells. The potential usefulness and limitations
of this approach will be discussed.

vV 143

Significance of polymorphonuclear
activation in reactional lepromatous
leprosy. Effects of thalidomide

in vivo and in vitro

M. GOIHMAN-YAHR
G. RODRIGUEZ-OCHOA

N. ARANZAZU J. CONVIT
M. E. DEGOMEZ A. OCANTO

Instituto Nacional de Dermatologia,
Caracas, Venezuela

A proportion of circulating neutrophils is able
to reduce nitroblue tetrazolium (NBT) in vitro.
Such cells show blue formazan precipitates in
their cytoplasm (FP cells). The proportion of FP
cells is raised in many bacterial infections
because of increased oxido-reductive activity
(activation).

This may also be induced in vitro by incu-
bation with endotoxin. We reported previously
that while in lepromatous leprosy (LL) there was
no activation, a significant elevation in propor-
tion of FP cells took place in reactional lepro-
matous leprosy (RLL). RLL is reported to be a
form of immune complex disease, therefore
neutrophils would be involved in tissue damage.

Signs and symptoms of RLL are dramatically
improved by thalidomide. We have now studied
neutrophil activation in patients with RLL just
before and during treatment with thalidomide.
Clinical improvement produced by this drug
took place before lowering of proportion of FP
cells. Concomitant infectious processes induced
activation even if patients were under thalido-
mide treatment. Thalidomide, tested in vitro, did
not affect spontaneous reduction of NBT by
neutrophils, nor did it block endotoxin-induced
activation. The therapeutic effect of thalidomide
is not related to its inhibiting properties on
neutrophil activation. These findings do not
support the hypothesis that tissue damage in
RLL is due to neutrophil action by a mechanism
similar to that of immune complex disease.
Neutrophil activation may, be a specific
epiphenomenon in RLL.
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vV 144

Antigenic analysis of Mycobacterium
leprae

0. CrLoss R.N.MSHANA
M. HARBOE

Institute for Experimental Medical Research,
Ullevaal Hospital, Oslo, Norway

Better knowledge of the antigenic composition
of M. leprae probably represents an important
step towards understanding the role played by
individual antigens in the immune response to
this  mycobacterium. Previous  attempts  to
produce experimental antisera against M. leprae
have not been completely successful and the
number of ‘antigenic components detected has
been much lower than in cultivable mycobacteria
or M. lepraemurium. Based on model experi-
ments with BCG, we have now applied a new
immunizaticn schedule.  Using concentrated
M. leprae sonicate as antigen, and concentrated
rabbit anti-M. leprae immunoglobulins, more
than 20 antigenic components could be detected
in crossed immunoelectrophoresis.  This has
provided an improved reference
M. leprae antigens. The crossed immunoelectro-
phoresis system was used to characterize purified
M. leprae prepared by different methods. By
using  other  anti-mycobacterial — antisera,
additional components could be detected in
some M. leprae preparations, indicating that
M. leprae contains more antigenic components
than the present system detects. Incorporation
of other mycobacterial antisera in the inter-
mediate gel of the reference system indicated that
most of the 20 components are cross-reacting
with antigens in other mycobacteria. Preliminary
results indicate that antibodies in sera from
leprosy patients react with a restricted number

system for

of the components in the reference system.

V 145

Lymphocyte transformation testin
healthy leprosy contacts. Influence
of household exposure

G. BJUNE
R. H. MORROW

S. MENZEL
G. KRONVALL

Bernhard-Nocht Institut, Hamburg, Germany

The study was carried out in the Gurage Area
of Ethiopia where 53 household contacts of
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lepromatous patients, 37 houschold contacts of
tuberculoid patients, and 91 control persons were
examined with the lymphocyte transtformation
test (LTT) for their responses to whole and
sonicated antigen preparations from M. leprae,
to BCG, M. avium, M. gordonae, and phyto-
hemagglutinin (PHA).

Houschold contacts of lepromatous patients
showed significantly greater LTT responses to
antigens  from M. leprae than the controls,
whercas  household  contacts  of  tuberculoid
patients did not respond differently from the
controls. Houschold contacts of lepromatous
patients had significantly greater responses to
M. leprae antigens when the index patients were
“active’, i.e. highly bacilliferous, than when
they were “‘inactive”, i.¢. having a low bacillary
load. The degree of sensitization, as indicated
by the LTT response, in different exposure
groups paralleled therefore the degree of prob-
able infectivity of the index patients. The LTT
responses to PHA were significantly lower in
the household contacts of “*active’’ lepromatous
patients than in the controls.

A preparation of antigen from whole
M. leprae proved to be more sensitive and more
specific in the LTT than did a sonicated prepar-
ation. A significant degree of cross-reactivity
was found between the various mycobacteria in
the LTT.

V 146

In vitro lymphoproliferative response
to Mycobacterium leprae in normal
siblings of lepromatous leprosy
patients

G. STONER J. TOUW
B. NAAFS A. BELEHU
Armauer Hansen Research Institute,
Addis Ababa, Ethiopia

We have studied the responses to M. leprae in
the lymphocyte transformation test (LTT) of 23
lepromatous and  borderline lepromatous
patients and 27 of their normal siblings. In order
to detect HLA-linked genetic control of the
lymphoproliferative response to M. leprae, we
identified the normal siblings who were HLA-
identical to the patient by the absence of a mixed
lymphocyte reaction between them. Of the 23
patients, 22 were negative in the LTT
(Stimulation Index less than 3). In contrast,
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26 of the 27 normals were positive. Seven of the
normals were HLA-identical to their lepro-
matous sibling. All of them responded positively,
and as a group their responses did not differ
significantly from the responses of the 20
HLA-non-identical normals. The presence of
7 HLA-identical normals among the 27 tested
indicates no selection against shared HLA-
haplotypes in siblings discordant for lepro-
matous leprosy.

We conclude that the specific unresponsive-
ness of lepromatous leprosy patients is an

acquired, rather than an inherited, defect.
However, though our results indicate that
lepromatous  patients are not genetically-

determined ‘‘non-responders’’ to M. leprae, they
do not exclude some type of HLA-linked genetic
control of the cell-mediated immune response
to M. leprae. 1f HLA-linked high responders and
low responders to M. leprae do exist, it seems
possible that some lepromatous patients may be
in the high responder group.

vV 147

Double blind trial to determine the
late reactivity of leprosy patients
and unaffected persons to different
concentrations of armadillo
lepromin in comparison to human
lepromin

L. M. BECHELLI N. HADDAD
P. M. G. PAGNANO
R. GARRIDO NEVES E. MELCHIOR JR.
R. C. FREGNAN

Department of Dermatology and Medicine,
University of Sao Paulo, Brazil

The object of the study is to compare the late
(30 days) reactivity of leprosy patients and
unaffected persons to armadillo lepromin (160,
40 and 20 million bacilli/ml, designated as
A 160, A 40 and A 20 respectively) and human
lepromin (40 million bacilli/ml, H 40). The test
was performed in 105 leprosy patients and 35
unaffected young males 14 to 17 years old. Each
patient or healthy boy received simultaneously
the four preparations on the interscapular
region, in a randomized order of 24 possible
permutations. The study was carried out as a
double blind trial and only one of the authors
was aware of the identity of all the factors
involved in the investigation. The reading of
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the lepromin reaction was performed by only one
of the investigators.

In unaffected persons and leprosy patients
(no matter what their classification), mean
sizes of Mitsuda reactions with different con-
centrations of armadillo lepromin, even with
A 20, were higher than those with human
lepromin. In L cases the number of positive
macroscopic reactions was higher with A 160
(5 cases) and A 40 (3 cases) than with A 20
(1 case) and H40 (1 case). The size of the
reaction and of the scars left by armadillo
lepromin (mainly 160 and 40 million bacilli/ml)
represent an inconvenience for its current use
and a nuisance for many patients and non-
affected persons.

V 148

Delayed hypersensitivity responses
to Mycobacterium leprae and

M. vaccae cytoplasmic protein
antigens

F. M. CoLLINS N. E. MORRISON

Trudeau Institute, Inc., Saranac Lake,
New York, U.S.A.

The antigenic relations which may exist
between M. leprae and M. vaccae have been the
subject of a number of investigations in recent
years. M. vaccae is a rapid grower isolated from
soil and cattle. Several recent isolates of this
organism have been inoculated intravenously or
subcutaneously into specific pathogen-free
ICR mice or strain 2 inbred guinea pigs.
Quantitative viable counts of the mycobacterial
populations in the footpad, popliteal lymph
node, lung, liver and spleen indicate that
M. vaccae is unable to establish persisting
systemic infections in these aniamls. The decline
in viability of M. vaccae in the mouse footpad
was similar in its rate and extent to that observed
earlier for the non-immunogenic streptomycin-
resistant mutant of BCG Montreal. Neither
group of animals was able to express significant
levels of cellular hypersensitivity to the appro-
priate tuberculins. In order to determine whether
M. vaccae possesses antigens capable of
sensitizing the host, mice and guinea pigs were
immunized with killed M. vaccae or M. leprae
suspended in Tween saline or in Freund’s
incomplete adjuvant. The animals received a
second dose of antigen 14 days later and were
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skin tested weekly with graded doses of PPD,
or with cytoplasmic proteins prepared from
M. vaccae or from human or armadillo-derived
M. leprae. Quantitative skin or footpad measure-
ments were made at 3, 6, 24 and 48 hours and
any nonspecific swelling responses were sub-
tracted before the reaction was assessed for its
specific and cross-reactive activity. The signifi-
cance of the findings is discussed in relation to
possible cross-reactive antigens present in the
two mycobacterial species.

vV 149

Various methods of stimulating
cell-mediated immunity in cases of
lepromatous leprosy: a clinical,
bacteriological and histopathological
study with immunological control

P. SAINT-ANDRE M. TRAVI
C. FERRACCI

Institut Marchoux, Bamako, Mali

The authors have shown the clinical,
bacteriological and histopathological efficacity
of the following substances: BCG, levamisol,
Neisseria  perflava, glyco-proteic  bacterial
extracts — either alone or associated with
chemotherapy in polar lepromatous leprosy.
Tolerance was good, with the exception of some
local necroses and moderate episodes of
erythema nodosum leprosum, which was
precipitated by BCG; these episodes were less
frequent when the vaccinating dose was one-
tenth of the normal dose. The polynephritis
was sometimes improved and sometimes
unchanged. There was a positivization of the
Mitsuda test in 30% of cases after BCG
vaccination. This appeared on average about a
year after the vaccination; it was histologically
confirmed, and appeared after eruptions that
were clinically and histologically borderline.

The cell mediated immunity is therefore partly
preserved in polar lepromatous leprosy. The
combination of two stimulating products does
not improve this capacity for ceil-mediated
immunity, and seems sometimes even to impair
it. Chemotherapy alone, even after many vears,
does not lead to an improvement in the cell-
mediated immunity, which, however, improves
when a stimulating factor is introduced.

The authors controlled these in vitro findings
with macrophage migration inhibition tests
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(rapid action with PHA and slowly progressive
action with lepromin). Variations of this test are
compared with changes in the clinical appear-
ances and in the bacteriology.

The combination of rifampicin 900 mg weekly
for two months with sulphones or clofazimine
together with immunological stimulation is
reccommended. For mass campaigns levamisol is
the most convenient.

IV 150

Immunological studies in patients
with indeterminate and dimorphous
leprosy

E. AvALOS C. RODRIGUEZ-PADILLA
O. RODRIGUEZ
F. QUESADA-PASCUAL J. PADIERNA
F. LATAPI S. ESTRADA-PARRA

Department of Immunology,
National School of Biological Sciences, Mexico

Previous studies have shown that there is an
important  specific cellular immunological
deficiency in lepromatous leprosy whereas the
response is practically normal in tuberculoid
leprosy. In intermediate groups (indeterminate
and dimorphous) there is no accurate knowledge
on immune response to M. leprae. It was decided
therefore to study these patients and to compare
them with the polar groups.

The subjects were 25 patients: 10 indeter-
minate, 5 dimorphous, 5 tuberculoid and S with
lepromatous leprosy. They were studied by
means of the following investigations: skin tests
(trichophytin, PPD; candidin and varidase),
lepromin reaction, lepromin biopsy, immuno-
globulins C,, C;, CHgy, MIF to lepromin and
PPD, total lymphocytes, Y-lymphocytes
(E rosettes) and B-lymphocytes (EAC rosettes).

RESULTS

There was an important response to PPD and
varidase, without significant differences between
the four groups. All the patients had a significant
increase in the immunoglobulins. The lepromin
biopsy was positive (with bacilli) in lepromatous
cases and in two patients with dimorphic leprosy
and Mitsuda-negative. The MIF (lepromin and
PPD) test was greater in tuberculoid and
dimorphous cases, whereas it was minimal in
lepromatous and indeterminate cases. There was
a significant fall in total and T-lymphocytes as
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compared with normal subjects; the lowest figure
was in dimorphous subjects. B-lymphocytes were
normal with the exception of the dimorphous
patients, who had a significant fall.

It is probable that T-cell deficiency favours the
development of a lepromatous picture. An
increase in these cells in indeterminate leprosy
and the lack of response to lepromin appear to
indicate that this group constitutes the initial
stage of leprosy.

vV 151

Characterization in mouse and man
of two distinct forms of delayed
skin-test response, relevant to
mycobacterial infections

G. A. W. ROOK J.L.STANFORD
M. J. SHIEL.D N. M. SAMUEL

Middlesex Hospital Medical School,
London, England

The principal problem facing the myco-
bacterial immunologist is the relation between
positive skin-tests, tissue damaging hyper-
sensitivity, and protective immunity. Thus Koch
described a tissue damaging phenomenon taking
4-6 weeks to develop in guinea pigs, and
Mackaness, working in the mouse, described the
appearance within 3 days of T-lymphocytes able
to activate macrophages in the presence of
antigen. Both phenomena can be regarded as
skin-test positive, yet neither is a reliable indi-
cation of protection from mycobacteria. The
relation between the two phenomena has not
been explored because such comparisons cannot
be made until both types can be demonstrated in
the same species.

We can now induce both types of response to
mycobacteria in mice. They differ in time of
appearance, time course, antigen dose/response
and drug susceptibility in vivo. Moreover they
are accompanied by different ‘‘regulator” or
“suppressor’’ cell responses demonstrable both
in vivo and in vitro.

Epidemiological studies indicate that the type
of response induced in mice by a mycobacterial
species correlates with the effect which contact
with that species has on the protective efficacy
of BCG in man.

The criteria used for the recognition of the two
types of response are readily applicable to man,
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and encouraging preliminary results will be
presented.
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Attempts to induce delayed type
hypersensitivity (DTH) to
Mycobacterium leprae in healthy
individuals and in “’burnt-out”
lepromatous patients

A.H.M.SMELT F.Y.LIEW
R. J. W. REES

Leprosy Research Unit, Sungei Buloh, Malaysia

Four mycobacterial preparations were tested
for their ability to induce DTH to M. leprae.
The preparations were constituted from:
M. leprae, purified by Drapers’ method and
derived from experimentally infected armadillos,
and killed by ®Co gamma irradiation: BCG
(Japanese BCG Laboratory, Tokyo). The
purified M. leprae were given unmodified or
chemically modified by acetoacetylation (AC)
with acetoacetic anhydride (Diketene, Sigma), at
a dose of 2.0 x 108 AFB and BCG at a dose of
1.5 —2.0 x 10¢ viable wunits. DTH was
measured at 72 hr. as the diameter of induration
(MM) to PPD (ITU, RT23) or to 1 ug soluble
protein obtained from ultrasonicated purified
M. leprae (A8), given intradermally.

The 4 mycobacterial preparations were:
A. M. leprae (AC)

B. A plus BCG

C. BCG

D. M. leprae (unmodified) plus BCG.

Healthy volunteers, skin-test negative to
PPD and A8, were given one of the 4 myco-
bacterial preparations and 6 weeks later retested
with PPD and A8. Only M. leprae (AC) plus
BCG induced significant DTH to A8 (in 9/10
volunteers) — BCG alone or with unmodified
M. leprae and M. leprae (AC) alone failed to
induce DTH to M. leprae. However, in burnt-out
lepromatous patients, M. leprae (AC) plus BCG
failed to induce DTH to M. leprae, although they
became positive to PPD. The significance of
these, and further results to come, will be dis-
cussed, particularly as they relate to the develop-
ment of a “‘vaccine’’ for leprosy.
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Immunological findings in
lepromatous leprosy

O.ILTER G. EZER
A. KOTOGYAN M. KONICE

T. SAYLAN
Istanbul University,
Turkey
Cell-mediated immune  reactions and
antibody-mediated immunity in lepromatous

leprosy have been the subject of a large number
of studies over the last 20 years. Many workers
have concluded that a deficiency in the cell-
mediated immune reaction and an exaggerated
autoantibody formation is peculiar to patients
with lepromatous leprosy. However, some
questions remain unsettled: for example, there
is no unanimity of opinion concerning the
etiopathogenesis of these processes, and we do
not know whether the defect in the immune
system is primary or secondary.

We have studied in 71 lepromatous patients
the lymphocyte counts, percentages of T and B
lymphocytes and those of surface immuno-
globulin bearing cells (polyvalent, IgA, IgG,
IgM), the amounts of serum immunoglobulins
and C;, C,4, non-organ specific antibodies
(SMA, ANA, ARA, AMA, GPC) in order to
establish the cell-mediated immune reactions
and AMI. Intradermal reactions to soluble
antigens (PHA, PPD, DNCB, SK-SD) and
lymphocytic reactions to in vitro mitogen (PHA)
have also been studied in some patients.
Reactions to PPD and PHA were satisfactory
(72%, 86%) in some patients, whereas in other
patients the in vitro reaction to mitogen was
significantly low.

The percentages of T-lymphocytes in LL
patients were also significantly low, whereas
those of B cells were significantly higher than
those of the controls. The increase in the B
cells was especially significant in those cells
whose surface contains IgA. The serum IgA
also increased (the mean value of the controls
was 187" 38 mg/100 ml and that of the patients
was 348 141 mg/100 ml).

The increase (25%) of the SMA and (20%)
ARA antibodies was noted in LL patients. HLA
antibodies have been examined further in
19 LL patients.
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On the assessment of
immunological status of
lepromatous patients

YU. V. PERVUKHIN V. R. KOGAN
V. A. EVSTRATOVA
R. A. AKSANOVA

Leprosy Research Institute, Astrakhan, USSR

The immunological state and delayed hyper-
sensitivity (DTH) was studied by the lymphocyte
transformation test (LTT) in S5 outpatients
(33 with stable or regressing leprosy and good
tolerance to antileprosy drugs, and 22 with
unstable leprosy and receiving less intensive
therapy because of some contra-indications),
26 inpatients (including some with proven
sulphone resistance) and 15 healthy controls.
Mitogens for LTT were PHA-P (Difco),
lipopolysaccharide E. coli 0.55, PPD (human
and bovine type), standard Mitsuda lepromin
and lepromin from M. lepraemurium (1.6 x 10%
mycobacteria/ml), and solusulphone.

The study of the immunological status of the
patients with lepromatous leprosy showed
significant depression of T-cell function against
a background of marked DTH to mycobacterial
antigens compared to control group; B-cell
activity did not undergo significant changes.

Outpatients with unstable or regressing leprosy
showed significant decrease of T-cell function
compared to those with stable leprosy.

The lepromatous patients with sulphone
resistance showed more marked sensitization to
solusulphone than those without resistance or
the control group (p<0.01).

The importance of the data obtained for
assessment of immunological reactivity and early
identification of the patients with tendency to
relapse is discussed.

¥V 155

Foetal immunity in leprosy:
lymphocyte responses to
Mycobacterium leprae and
phytohaemagglutinin in mother and
baby at the time of birth

R. STC. BARNETSON M. E. DUNCAN
G. BJUNE R. MELSOM

MRC Leprosy Project, Addis Ababa, Ethiopia
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In a study of patients with leprosy, and healthy
controls, it was found that where the mother
had  positive  lymphocyte  transformation
responses to whole M. leprae, the cord lympho-
cytes of the neonates of these mothers had high
responses also: indeed, the responses in the
neonate were higher than those of the mother.
The sensitization seemed to be specific, since
the same effect was not seen with BCG or PPD
in the neonates. It seems likely that foetal
lymphocyte sensitization results from trans-
placental passage of a soluble lymphocyte factor.

Lymphocyte responses to PHA were also
studied in patients with BT leprosy, BL and LL
leprosy, and healthy controls, in both pooled
serum and autologous serum. It was found
that  plasma from markedly
suppressed the lymphocyte responses of both
mother and neonate: also, the plasma from the
leprosy mothers had a greater inhibitory effect
on their babies’ lymphocytes than plasma from
healthy mothers. It is probable that plasma from

cach  mother

leprosy patients contains  suppressive factors
other than those associated with pregnancy.
Babies of LL mothers, who might have been
exposed to mycobacterial antigens in utero had
higher responses than the other babies, possibly
due to a compensatory reaction to early stresses
of the immune system.

V 156

Fluorescent leprosy antibody
absorption (FLA-ABS) test for
detecting subclinical infection with
Mycobacterium leprae

M. ABE

National Institute for Leprosy Research,
Tokyo, Japan

Humoral immune response to M. leprae as a
sign of subclinical infection in healthy contacts
may be detected if a highly sensitive and
specific serological test is used. For that purpose,
the FLA-ABS test was improved by absorbing
the serum with the suspensions of BCG and
M. vaccae, in addition to the absorption with
cardiolipinlecithin.  The  antibody-titre to
M. leprae of the serum from leprosy patients was
not significantly lowered by such absorption,
while it rendered the serum non-reactive with
19 strains of cultivable mycobacteria which were
cross-reactive with unabsorbed serum. On the
other hand, the absorbed serum from tubercu-
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losis patients did not react with M. leprae or with
M. tuberculosis, but still cross-reacted with some
of the other strains.

This test gave positive results in 38 sera
(88.49%9) out of 43 healthy household contacts,
whose ages ranged from 2 to 68. Among 173
school children in leprosy endemic areas who
had palpable auricular nerves or doubtful skin
eruptions, 109 (63%) showed a positive reaction.
The immunological and epidemiological impli-
cations of these results will be discussed.

vV 157

Conversion of Mitsuda negative
normals into Mitsuda positive
through repeated testing with
diverse antigens

M. E. PINARDI

Instituto Nacional de Dermatologia,
Caracas, Venezuela

J. CONVIT

Diverse antigens are tested in statistically
comparable groups of normal people living in
areas of low endemicity for leprosy in Venezuela,
to assess their potential to convert those who
initially give negative Mitsuda reactions, into
Mitsuda-positives. The persons studied were
divided into five groups. Four of these groups
were tested with armadillo lepromin at 160 x 10°
acid-fast bacteria per ml. The other group was
tested with lepromin prepared with bacilli
purified by the Draper method, at the same
concentration. All these persons were also tested
with two soluble antigens prepared from
armadillo M. leprae and with PPD. The
reactions were read at 48 hours and at 30 days.
All those who were Mitsuda negative at the first
injection were re-injected one month later with
lepromin, lepromin and BCG, lepromin plus
BCG, saline and lepromin from purified bacilli.
The tests with soluble M. leprae antigens were
also repeated. The 48-hour and 30 day reactions
were recorded. One month later, all those still
giving negative Mitsuda responses were injected
with the same antigen as for the second injection,
and with the soluble antigens. The 48-hour and
30 day responses were recorded. One month
later, all those persons who gave negative
Mitsuda reactions after the initial testing were
injected with human standard lepromin. The
results of the conversion to Mitsuda positive in
the various groups are being analysed statistic-
ally.
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A specific leprosy antigen isolated
by affinity chromatography using
gel immobilized lepromatous IgG as
the stationary phase

C. V. REICH

Leonard Wood Memorial,
Baltimore, Md., U.S.A.

It is generally accepted that non-protective
humoral antibodies to leprosy antigens occur in
the sera of lepromatous leprosy patients. This
paper describes a procedure to utilize these
antibodies as the immobilized substrate to select
their counterpart antigens from a suspension
of lepromatous leprosy tissue.

IgG from pooled lepromatous patient sera
was bound to a sephadex gel and the gel-bound
IgG was placed in a separatory column.
Membrane filtered (0.2 p) lepromin was allowed
to pass through the column and the column was
brought to a stable baseline using pH 7.0
phosphate buffer. The subsequent gel-bound
antigen-antibody complex was eluted with acetis
acid and passed through a membrane molecular
sieve to obtain a fraction with a molecular weight
lower than 100,000. This fraction formed a white
precipitate on concentration and neutralization.

The white precipitate was washed with and
resuspended in 0.5% phenolized saline. This
preparation gave a positive reaction in the light
scatter test against lepromatous sera, but not
against normal sera. Intracutaneous skin tests
using 0.1 ml of a 0.4 0D suspension of the
precipitate, were positive in lepromatous,
tuberculoid and normals from the endemic area.
Mice showed no visible effect to IP inoculations
of the material.

vV 159

Immunological studies in guinea pigs
and in man on bacteria and cell-free
extracts of purified armadillo-
derived (PAD) Mycobacterium leprae

R.J. W.REes C.LoOWE
D. S. RIDLEY

National Institute for Medical Research,
London, England

For the first time substantial amounts of
M. leprae are available in the laboratory from
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experimentally infected nine-banded armadillos,
and this source has been exploited by the
World Health Organization IMMLEP Pro-
gramme aimed at developing a vaccine for
leprosy. Our contributions to this Programme
have been concerned with the purity and
standardization of the bacteria and their cell-
free extracts, based on their immunological
properties. Because several methods have been
developed for extracting M. leprae from
armadillo-infected tissues, our studies have also
included comparative assessments  of  the
immunological properties of the bacteria
purified by different methods. These studies
have demonstrated the value of the guineapig for
standardizing and indicating the reproducibility
of the sensitising capacity of PAD M. leprae
from batch to batch and the eliciting capacity of
their homologous cell-free extracts.

The immunological properties of PAD
M. leprae compared with standard human-
derived M. leprae for the preparation of
Mitsuda-lepromin have also been compared in
guineapigs and in man. The histological features
of these two lepromins have also been assessed
in guineapigs.

The results of all these comparative methods
will be discussed.

vV 160

MIF response to lepromin, PPD and
SK-SD in patients with lepromatous
leprosy and healthy individuals*

M. E. CASTRO-MUSSOT
I. GONZALEZ-GARCIA
M. C. GONZALEZ
L. JIMENEZ-ZAMUDIO
M. E. LEON-MARISCAL
G. FERRARA S. ESTRADA-PARRA

National Institute of Biological Sciences, Mexico

Immune responsiveness was explored by the
MIF test in the following groups: a) 54 nodular
lepromatous leprosy patients, b) 49 diffuse
lepromatous leprosy patients, ¢) 75 healthy
individuals living in close contact with patients,
d) 55 healthy individuals unrelated to leprosy
patients, living in an area of substandard
economic and sanitary conditions, and e) 102
healthy individuals unrelated to leprosy patients,
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but living in better, middle class economic and
sanitary conditions.

The results, expressed as % of positivity, show
a significant specific unresponsiveness to lepro-
min in both diffuse and nodular lepromatous
leprosy, as compared with healthy individuals.
On the contrary, responsiveness to PPD in the
patients was at least as good as in the control
groups. There was no difference in the response
to SK-SD between the studied groups.
*Supported in part by Grants from CONACYT
and WHO.
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Comparative study on skin

reactions to Mycobacterium leprae-
lepromin and to ICRCin — an antigen
from cultivable acid-fast bacilli from
Mycobacterium leprae isolated from
lepromatous nodules

C. V. BAPAT

Biology Division, Cancer Research Institute,
Tata Memorial Centre, Bombay, India

The failure of skin responses to lepromin —
termed negative late reaction in lepromatous
leprosy — is a specific phenomenon and
characteristic of M. leprae. In the present study,
skin test antigens, both Dharmendra and
Mitsuda type, were prepared from M. leprae
(lepromin) and from a culture of ICRC bacilli
(ICRCin) Strain C-44 (1969). They were
standardized to contain 2 x 10% organisms per
ml.

Simultaneous skin tests were conducted in 76
leprosy patients at Acworth Leprosy Hospital,
Bombay. Both early and late reactions were
recorded. In 29 lepromatous (LL) cases, 25
exhibited a totally negative response to both
antigens at the third week. Out of 31 tuberculoid
cases, 22 were positive (>4.5mm) to lepromin
and 23 to ICRCin at the third week. The BB
group (16 cases) showed comparable reactions
in individual patients. The cellular reactions in
TT cases consisted of lymphocytic infiltration,
epithelioid cells and Langhans’ type cells and
were indistinguishable from each other.

The skin tests with these antigens were also
conducted at JALMA — Agra — (15 cases) and
at Chandigarh — (30 cases). The reactions in
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these groups, although differing in degree, were
comparable in individual patients suffering from
LL and TT forms, and supported the above data.

The high degree of correlation in reactions to
lepromin and ICRCin, provide strong evidence
that ICRC bacilli strain C-44 are antigenically
closely related to or identical with M. leprae.

These data will be presented and the future
implications of the search for an anti-leprosy
vaccine will be discussed in the light of studies on
bacilli from the armadillo.
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The effect of thalidomide on de novo
antibody synthesis

E. J. SHANNON R. O. MIRANDA
R. C. HASTINGS

USPHSH, Carville, La., U.S.A.

Thalidomide is well documented as an effec-
tive treatment for erythema nodosum leprosum
(ENL) occurring in lepromatous leprosy. In
order to be beneficial, thalidomide must interfere
with one or more of the several essential steps
which culminate in this syndrome, which is
presumed to be a clinical manifestation of an
Arthus type hypersensitivity.

Since complexes of antigen and antibody
would initiate these events, thalidomide could
exert its most direct influence or reactants in this
essential step. In order to determine if thalido-
mide affected de novo antibody synthesis, the
antibody response of mice fed with concen-
trations equivalent to human therapeutic doses
of thalidomide was investigated.

Thalidomide in concentrations of 0.003%,
0.01% and 0.03% w/w in powdered diets
significantly inhibited IgM antibody formation if
fed to mice for S to 7 days prior to immunization
with sheep erythrocytes. Similarly, in leprosy
patients being treated with thalidomide for
ENL at Carville, we found a selective decrease in
serum IgM concentrations as measured by radial
immunodiffusion when compared to active
leprosy patients not receiving the drug.

One of the clinically relevant sites of action of
thalidomide in ENL appears to be on IgM anti-
body synthesis. The target site of the drug among
the macrophage, antibody forming, helper or
suppressor lymphocytes remains to be elucidated.
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The effect of colchicine on serum
amyloid A elevation during
erythema nodosum leprosum
reactions

K.P.W.J. MCApDAM S. R.SMITH
F.F. TAKITAKI S. SERJEANTSON

Institute of Medical Research, Goroka,
Papua New Guinea

Colchicine prevents secondary amyloidosis
both in patients and Familial Mediterranean
Fever and in experimental animals. Our studies
examined the effect of colchicine on the serum
amyloid protein SAA, a putatively immuno-
suppressive apoprotein, which we have shown to
be acutely raised during erythema nodosum
leprosum (ENL) reactions. Fifty lepromatous
patients were bled before, during and after ENL
reactions. A significant correlation was observed
between change in neutrophil leucocyte count (a
measure of severity of ENL reaction) and change
in SAA titre (measured by radial immuno-
diffusion using antibodies to denatured amyloid
fibrils). SAA concentrations were determined
daily in 24 lepromatous patients treated with
colchicine 0.5 mg t.i.d. for 3 weeks. Colchicine
did not prevent increases in SAA concentration,
which continued to occur during acute ENL
reactions. Clinically severe ENL reactors had
high mean SAA concentrations, while mild
and non-reactors had low mean SAA levels
(p< .001). Thus SAA concentrations were
related to the severity of inflammation. These
studies suggest that colchicine works by
preventing amyloid fibril formation from the
serum precursor protein, rather than by
preventing synthesis or release of SAA into the
serum. The role of neutrophils and their tryptic
lysosomal enzymes in causing amyloid fibril
formation from SAA remains hypothetical.

V 164

Neutrophil activation in adjuvant
disease. Its implications for
reactional lepromatous leprosy

J. CONVIT M. GOIHMAN-YAHR
A.OCANTO M. E. DE GOMEZ
L. VILLALBA-PIMENTEL

Instituto Nacional de Dermatologia,
Caracas, Venezuela
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Adjuvant disease (ADJ) is induced in rats by
killed mycobacteria suspended in an oily vehicle.
Inflammatory lesions, due to delayed hyper-
sensitivity, appear in joints, skin and eyes.
Thalidomide alleviates signs of ADJ. Reactional
lepromatous leprosy (RLL) resembles ADJ, and
its signs and symptoms are suppressed by
thalidomide. In RLL there is a specific increase
in the proportion of nitrobluetetrazolium-
reducing neutrophils (activation). Reducing
neutrophils are called formazan-positive (FP).

We studied neutrophil activation in rats of two
strains — one susceptible, and the other
refractory to ADJ. Neutrophils from rats of
both strains were activated in vitro by endotoxin,
latex particles and Staphylococcus aureus
suspensions. After injection of mycobacteria,
rats from the refractory strain showed little or no
ADJ or neutrophil activation. Susceptible rats
had intense ADJ. There was a significant
increase in proportion of FP cells, but this took
place shortly after injection of mycobacteria and
before signs of ADJ or the maximum degree of
local inflammation occurred. Activation dis-
appeared by the time that ADJ became apparent.
There was no significant activation when suscep-
tible rats received the vehicle alone.

Activation may be in ADJ, as in RLL, a
specific epiphenomenon induced by a lympho-
kine.

vV 165

Humoral and cellular immunity in
lepromatous leprosy

C. MENEGHINI A. TURSI
M. P. LOrRIA G. ANGELINI
M. LospaLLUTI L. BONOMO

Clinica Dermatologica,
University of Bari Medical School, Italy

The presence of autoantibodies (AAbs) and of
deficiency of cell-mediated immunity (CMI) has
been investigated in 54 patients with lepromatous
leprosy (LL).

A high incidence of AAbs together with a
depression of CMI has been observed in the
majority of the patients, mostly with the active
form of the disease.

Not only cutaneous delayed allergic responses
to common microbial agents, but also inflam-
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matory reactions to chemical irritants have been
found to be depressed in a large number of
lepromatous leprosy patients.

The close correlation found between auto-
immunity and CMI deficiency is discussed in the
light of the recent advances in immune regulation
mechanisms. LL is postulated as an elegant
in vivo model of a disease with immunological
(humoral and cellular) aberrations and a known
etiological agent.

V 166

Immunochemical study of
mycobacterial antigens*

M. N. DYACHINA
Z.V.BADOWSKAYA

Leprosy Research Institute, Astrakhan, USSR

One of the important problems of modern
leprology is the practical use of M. leprae strains
derived from experimentally infected animals
(mice, rats, armadillos) in the diagnosis and
prophylaxis of leprosy. For this it is necessary to
know the antigenic structure of M. leprae. The
antigenic structure of 6 strains of M. leprae
derived from rats, 7 strains of atypic and sapro-
phytic mycobacteria (M. avium, M. kansasii,
M. scrofulaceum, M. marinum, M. Xxenopi,
M. smegmatis, M. phlei) and 3 cultivable
“leprosy’’ strains (M. No. 7, M. No. 25,
M. kedrowsky (all sonicated)) was studied in
double gel diffusion and immunoelectrophoresis.
Antisera from immunized rabbits were used.
The following results were obtained:

1. The antigenic spectrum of M. leprae derived
from rats and mice included up to 12 com-
ponents.

2. The greatest antigenic similarity was found
between M. leprae, cultivable ‘‘leprosy’’ strains
and M. avium.

3. Three or four components common to
genus of mycobacteria and 3 components
belonging only to M. leprae were revealed in the
structure of mycobacterial antigens.

*Investigation received financial support from
WHO.
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Demonstration of intracytoplasmic
Mycobacterium leprae antigen in the
inflammatory exudate of reactional
lepromatous leprosy

A. GONZALEZ-MENDOZA O. ROJAS
A.L. CORNEJO G. PEREZ-SUAREZ
Y. ORTIZ

Unidad de Investigacion Biomédica, Mexico

Vascular lesions in reactional lepromatous
leprosy (Lucio phenomenon or erythema
nodosum leprosum) have been attributed to
immune complexes fixed to vascular endothelia.
However, the absence of demonstrable
M. leprae within inflammatory cells in some
cases with severe vascular lesions is surprising.

With this in mind, we prepared a pool of sera
from patients with lepromatous leprosy; the IgG
fraction was precipitated and concentrated,
and then labelled with fluorescein. This anti-
serum showed fluorescent positive reaction
against M. lepraemurium, in both bacillary
suspensions and frozen sections of infected
mouse tissue.

Frozen tissue sections from lesions of patients
with either Lucio phenomenon or erythema
nodosum leprosum, were stained with this
anti-mycobacterium serum, and microscopically
examined under ultra-violet light. In all cases, a
positive granular pattern type fluorescent
reaction was observed in the cytoplasm of
macrophages, this indicating the presence of a
mycobacterium-soluble antigen fraction. This
finding was independent of the identification of
acid-fast bacilli by the Fite-Faraco staining
method. This hitherto undescribed antigen-
fraction may play an important role in the
pathogenesis of the vascular damage in
reactional lepromatous leprosy.

V 168

Determination of Tand B
lymphocytes in patients suffering
from different types of leprosy*

J. PADIERNA F. QUESADA-PASCUAL
S. ESTRADA-PARRA

Departamento de Inmunologia,
Escuela Nacional de Ciencias Biologicas, Mexico
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It is well known that patients suffering from
leprosy, particularly of the lepromatous type,
show a specific defect in their cell-mediated
immunity to M. leprae and in advanced cases a
more generalized impairment in their cellular
immunity. In these patients, however, the
humoral immunity does not seem to be
depressed, and most of them have the ability to
respond with antibodies to a variety of antigenic
stimuli. For these reasons, it seemed to us
interesting to look for the relations between
the immunological state in a group of patients
suffering from distinct types of leprosy and the
numbers of circulating T and B lymphocytes, as
determined by the rosette-forming cells tech-
nique.

*Supported in part by grants from WHO and
CONACYT.
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Anti-connective tissue antibodies in
leprosy

R. N. FLEURY M. M. TOLENTINO
A. L. V. MARQUES
D. V. A. OPROMOLLA
J. C. DE ALMEIDA PERNAMBUCO
I. BASTAZINI C.J. TONELLO

Hospital Lauro de Souza Lima,
Sao Paulo, Brazil

Immunological changes have been described in
patients with leprosy, who have been found to
have antibodies to various antigens. Using the
technique of haemagglutination, antibodies
against human collagen have recently (1978)
been described in patients with leprosy. Anti-
bodies against connective tissue have been
described in Crohn’s disease, coeliac disease,
dermatitis herpetiformis and IgA deficiency, and
they have been demonstrated by indirect
immunofluorescence.

Serum was taken from 25 patients with
lepromatous leprosy in the active phase without
reaction, and from 20 control subjects. The
specimens were tested for antibodies against
connective tissue, smooth muscle, and against
glomerular basal membrane and gastric mucosa
of rat, using the Saint-Marie (1962) indirect
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immunofluorescence technique and human
anti-globulin serum labelled with fluorescein.
Positive sera were titrated with progressive
dilutions, from 1in 10to 1 in 1280.

Antibodies against  smooth  muscle - were
demonstrated in 64% of patients, the highest
titre being 1 in 640. There was the same
percentage of positive findings with regard to
antibodies against glomerular basal membrane,
the highest titre being 1 in 1280. In 56% of the
patients both antibodies and

showed the classical pattern.

were  present
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Antibodies reacting with fibroblasts,
Schwann cells and connective
tissue microfibrils in leprosy

E. LINDER V.-P. LEHTO
S. STENMAN

University of Helsinki, Finland

Immunologically mediated lesions seem to be
at least partly responsible for the wide spectrum
of disease manifestations seen in leprosy
patients. Apart from immune responses to the
leprosy bacillus, a variety of autoantibodies has
been described. The present study focusses on
the involvement of connective tissue and nerves
in leprosy patients, and describes circulating
autoantibodies directed against  fibroblasts,
connective tissue microfibrils and Schwann cells.

Sera were obtained through a research associ-
ation with the Armauer Hansen Research
Institute (AHRI), Addis Ababa, Ethiopia.
97 sera were tested by indirect immuno-
fluorescence for antibodies against cultured
embryonal fibroblasts (HEF), Schwannoma cells
(SC) and human foetal connective tissue. 67 sera
(69%) showed staining of both HEF and
connective tissue microfibrils (MF). SC staining
was seen with sera exhibiting a strong reaction
with HEF and MF. Antibodies were shown to
react with cyto-skeletal intermediate filaments.
The possibility that autoantibodies may be
involved in the pathogenesis of connective tissue
and nerve lesions is suggested.
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Cross-reactions between serum
proteins and liver tissue antigens of
the nine-banded armadillo (Dasypus
novemcinctus Linn.) and man. The
implications for leprosy research

K. NEGASSI O.CL0SS M. HARBOE

Institute for Experimental Medical Research,
Ullevaal Hospital, Oslo, Norway

At present, tissues from experimentally
infected armadillos are the main source of
M. leprae to be used for skin testing and
vaccination trials. Cross-reaction between
armadillo and human serum proteins was
initially demonstrated in double diffusion tests
in gel in the clear supernatant obtained from
homogenates of infected armadillo liver.
Various M. leprae preparations, made from
infected armadillos, were found to contain from
2 to 9 contaminating antigens when tested,
using anti-armadillo liver serum in crossed
immunoelectrophoresis (CIE). Since injection
of cross-reacting antigens in adjuvant is the
classical way of breaking tolerance, an attempt
was made to obtain detailed information on the
extent of the cross-reaction between serum
proteins and liver tissue antigens of the nine-
banded armadillo and man. Armadillo serum,
tested with rabbit antiserum against human
serum proteins, gave 12 components in CIE.
An ultrasonicate of normal armadillo liver gave
20 anodic and 7 cathodic liver tissue antigens,
out of which 12 of the former and 6 of the latter
cross-reacted with those of man. The finding
is important from the point of induction of
autoimmune diseases. It is, therefore, concluded
that M. leprae preparations of armadillo origin
should meet strict criteria for purity before they
are injected into healthy people.

vV 172

Lymphocyte function in progressive
Mycobacterium lepraemurium infection

D. K. BANERJEE

St. George’s Hospital Medical School,
London, England.
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Varying susceptibility of different strains of
mice to M. lepraemurium infection presents
histopathologically as a spectrum of disease
somewhat similar to that of human leprosy. The
susceptible C3H strain of mice shows a
progressive disease with granuloma formation in
the deeper tissues, while the relatively resistant
Cs,BL strain shows a cellular reaction which has
the appearance of a delayed type hypersensitivity
reaction. In our study we have investigated
the functional activity of the splenic lympho-
cyte populations from these two strains of
mice at different periods following infection.
Lymphocytes from spleens of infected animals
were cultured in the presence of non-specific
mitogens, phytohaemagglutinin and concana-
valin A, group specific PPD antigen and
M. avium ultrasonicate and the specific
M. lepraemurium antigen (ultrasonicate) and the
uptake of 3H-thymidine was determined by a
standard technique. Results show that the
lymphocytes from relatively resistant CgyBL
mice demonstrate a gradual increase in
transformability to both non-specific mitogens
as well as to group specific avium antigen until
about 4 weeks after infection. Following this
there was a gradual reduction in mitogen-
induced transformation to almost normal levels
during the course of the next ten weeks.
Transformation to avium antigen, however,
showed a continuous upward trend until the
termination of the experiment. Results of these
studies and that with C;H strain mice will be
presented in detail.
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An investigation of mechanisms
regulating skin test responsiveness
in leprosy patients using soluble
Mycobacterium leprae and

M. tuberculosis antigens and a
mixture of the two

N. M. SAMUEL J. L. STANFORD
G. A. W. ROOK

Middlesex Hospital Medical School,
London, England

Many leprosy patients are positive to
Tuberculin and negative to M. leprae reagents.
The negative response to M. leprae might be
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attributable to a regulatory mechanism such as
suppressor T-cells. Cells of this type have been
demonstrated in the blood of leprosy patients in
vitro by several other laboratories. Such cells
may be triggered by M. leprae antigen to exert a
non-specific suppressive effect. This leads to the
hypothesis that a mixture of M. leprae and M.
tuberculosis antigens would give a negative
response in a patient who was positive to
Tuberculin and negative to the M. leprae
reagents given separately. Our investigations
indicate that the situation is more complex than
was thought.

vV 174

Skin-reactive antigens of
Mycobacterium leprae
M. ULRICH J. CONVIT
N. ARANZAZU M. E. PINARDI

Instituto Nacional de Dermatologia,
Caracas, Venezuela

Preliminary studies have been made to
characterize and purify the soluble antigens of
M. leprae in armadillo lepromin which produce
cutaneous reaction in sensitized persons at 48
hours. These studies have been carried out on
crude supernate separated by centrifugation of
autoclaved integral lepromin at 48,000 g for one
hour. All fractions have been tested for activity
and specificity in groups of Mitsuda-positive
and Mitsuda-negative patients and controls.
Precipitation with increasing concentrations of
ammonium sulphate and liquid chromatography
on Sephadex G-100 and Ultrogel 22 reveal the
presence of multiple skin-reactive components.
Separation by ultrafiltration demonstrates
marked activity in two soluble fractions, one
with a molecular weight between 20,000 and
30,000, and the other with a molecular weight
greater than 100,000. Specificity of these two
fractions has been tested in human beings with
other mycobacterial infections and in sensitized
guinea-pigs. Liberation of skin-reactive material
from integral lepromin by other procedures to be
described shows marked activity in preparations
containing less than one mcg of protein per
injection. The importance of the use of relatively
pure and highly specific soluble antigen
preparations in epidemiological studies of
leprosy will be discussed.
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Study of the immunity, after an
interval of 3 years, of leprosy
patients having undergone BCG
immunotherapy '

G. BARANTON J. P. DIGOUTTE
M. REGUER M. GAILHBAUD
M. BRULE J.C. ROCHE

Institut Pasteur de la Guyane Frangaise,
Cayenne, South America

Several studies have shown the role played by
BCG immunostimulation in leprosy, but the
development after some time has not been
specified. Is stimulation followed by a transitory
improvement or by a process of regression?

Twenty patients, mainly with lepromatous
forms, received intradermal lyophilised BCG
every fortnight for a period of 6 to 14 months in
1974, in conjunction with treatment with
Disulone.

In 1977, a complete assessment was made,
including in particular: research into precipita-
ting antibodies and lymphocyte transformation
test, using antigens derived from M.
lepraemurium.

Bacteriological and anatomopathological results

In the majority of cases: bacteriological

negativation, and transition towards an

indeterminate form.

Immunological results

— in vivo: positivation of the Mitsuda test in
more than half the cases;

— in vitro: in comparing the results (serology
and LTT) of these patients with groups L, T or |
of patients who have not been subjected to
immunotherapy, we notice a close analogy with
the I form.

BCG immunotherapy seems to be followed in
time by regression; it is more marked after 3
yvears than immediately after cessation of
stimulation.

The development of the biological improve-
ment gives grounds for the assumption that it
will lead to the attainment of delayed hyper-
sensitivity, and we can envisage the cessation of
treatment for certain patients, originally lepro-
matous. who have become indeterminate.
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BCG immunotherapy trial in
lepromatous leprosy

Do-IL KIM
Korean Leprosy Institute, Korea

polar
with

Thirteen with lepromatous
leprosy and borderline-

lepromatous leprosy were studied. This group

patients

two  patients
has been under medical control at the Korean
Leprosy Institute and most of them were on
combined chemotherapy with rifampicin, thiam-
butosine and dapsone. In all of them the discase
was still active.

Fifteen patients were given progressively
increasing doses of BCG, intradermally, begin-
ning with 0.1 ml of 1 in 100 dilution. This dose
was increased fortnightly, until a maximum of
0.1 ml of a 1in 10 dilution was attained. There-
after, this same dose of BCG (1:10) was injected
fortnightly. The injections were well tolerated,
except that necrotic nodules developed at some
injection sites in some cases.

Rapid clinical improvement was observed in
all patients.

All fifteen patients were Mitsuda negative with
standard lepromin antigen before the BCG trial;
however, five months after the BCG trial the

following results of Mitsuda reaction were
observed.
moderately positive (+ +)..... I case
weakly positive (+) ........ .. 7 cases
doubtful (+)................ 3 cases
negative (—) ... ... 2 cases
nottested................... 2 cases

Bacteriological improvement was observed in
all cases. Before the BCG trial, BI was 3.3 + on
average; however, five months after BCG trial it
had fallen to 2.6 + on average, and the MI fell
from 18% to 0.8% during the same period.

Six months after the BCG trial, histopatho-
logical findings showed borderline-lepromatous
changes in two cases and indeterminate change in
one case, and a small localized foamy cell mass in
all cases.

Of fifteen patients, eight cases showed positive
conversion of Mitsuda reaction five months after
BCG repeated injections in this trial. These results
showed that CMI stimulation by BCG is possible
and therefore BCG immunotherapy can increase
the digestion of M. leprae and thereby prevent
drug-resistance.
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Double blind trial on the effect of
certain soluble cytoplasmic myco-
bacterial antigens on the reactivity
to lepromin

N. HADDAD L. M. BECHELLI
J.B. G. KWAPINSKI E.T.SIMAO

Department of Social Medicine,
University of Sao Paulo, Brazil

Kwapinski et al (1975) and Bechelli er al
(1977) observed that the incidence and intensity
of late response to lepromin were significantly
reduced in children preinjected with soluble
cytoplasmic antigens (X: M. avium and M.
gallinarum; Y: M. simiae, M. gallinarum and
M. avium; Z: M. leprae, M. simiae and M.
borstelense).

In the present double blind trial other antigens
have been studied: F: M. tuberculosis, M. aquae
and M. lepraemurium; G: M. simiae, M. piscium
and M. balnei; H: M. leprae, in comparison with
BCG and placebo.

The tests have been performed in 254 children
between 6 and 59 months; the five randomized
groups were comparable regarding the total
number and distribution by age and sex.

The percentage of positive reactions on the late
lepromin reading observed in the groups
inoculated with antigens G, F and H was similar
to that observed in the placebo group.

In the BCG vaccinated children there was a
higher percentage of lepromin reactors (89%).
The difference was statistically significant.

Comparing the findings of the first and the
present trials, it is apparent that the antigens of
M. borstelense and either of M. avium or M.
gallinarum, would have been instrumental in the
lepromin impairment observed in the first trial.

vV 178

Protein derivative prepared from
Mycobacterium leprae suspensions
maintained in a semi-synthetic
medium

I. DEKANTOR M. DE HERRERA
E. FLIESS L. BALINA O. BIANCHI

Buenos Aires, Argentina
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The purpose of this trial is to obtain a skin test
allergen with the following characteristics, to be
used in leprosy research: a) good potency and
specificity in the and  Mitsuda
reactions, b) it should be composed of proteins
and be free from bacilli and host tissue, and, ¢)
its composition should not vary from batch to
batch. The last characteristic would allow casy
chemical and biological standardization, like
that of PPD in tuberculosis.

Fernandez

Purified suspensions of whole bacilli from
leproma inoculated into Murohashi
medium without agar. These suspensions were
incubated at 37°C for two years, after which they
were treated with phenol and filtered through
0.45 and 0.22 um filter sheets. The proteins in
the filtered solution were separated by the
addition of trichloroacetic acid. A protein-buffer
sterile solution was prepared from the washed
sediment and diluted to 1.5 mg/ml.

were

The solution was employed as a skin test
sensitin (Fernandez and Mirsuda tests) in patients
with tuberculoid and lepromatous leprosy, in
healthy people and in tuberculosis patients. A
good correlation between reactions to  the
assayed allergen and lepromin was observed.
Rare cross reactions with M. tuberculosis PPD
were observed.

vV 179

Mitsuda antigen of animal origin.
Absence of Hanseniasis in armadillos
living in the natural state; human
hypersensitivity to the animal
antigen.

C. A. DEC. PEREIRA
C. B. P. ALMEIDA BRANDAO

Brazil

The author studied Mitsuda antigen of animal
origin and of human origin in Hanseniasis
patients, contacts and medical students. Skin
tests were carried out and after 48 hours and 21
days a biopsy was performed with close
resemblance in the majority of cases. However
the reaction was stronger with animal antigen,
mainly after 48 hours.

Three armadillos were collected in the state of
Minas Gerais and in the necropsy material there
was no evidence of Hanseniasis.
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From the skin of those armadillos an antigen
was prepared by the same technique used to
prepare Mitsuda antigen. This bacilli-free animal
antigen was injected into healthy people and
only 5% were positive after 48 hours.

In this way a cellular human hypersensitivity
to armadillo antigen which is able to interfere in
the result of Mitsuda reaction became manifest.

vV 180

Prognostic considerations based on
a study of 38 Hanseniasis patients
submitted to Mitsuda tests 23 to 35
years previously

M. M. A. ALCHORNE A. ROTBERG
J. MICHALANY P. O. VARGAS
T. P. CASSIANO

Sao Paulo, Brazil

Out of 2775 Hanseniasis patients Mitsuda
tested by one of the authors (R) from 1933 to
1947, 38 reexamined in 1970—1971.
Twenty-eight had been treated regularly, four
had
Improvement or disappearance of skin lesions
occured in 31 (81%) independently of reactivity.
All 11 positive out of 19
Mitsuda negative patients became
logically negative, which is partly attributed to

were

irregularly, six not received sulphones.

bacteriologically
bacterio-

sulphones. One treated bacillary negative patient

became positive.  Twenty-eight (76%) were
neurologically aggravated, independently of
reactivity, but more evidently among the
stronger reactors.

As regards  classification, all  initially
tuberculoid,  Virchowian and  dimorphous

patients continued so, but only 7 out of the 17
initially indeterminate remained in the group.
Four, of which two Mitsuda + +, two +,
changed to reactional tuberculoid. Six (of which
three Mitsuda negative, two + and one + +)
changed to Virchowian. Mitsuda reactivity
remained usually unchanged, rarely increasing or
decreasing. These developments according to
reactivity confirm the pathogenetic theory postu-
lated in 1937 by one of the authors (R).

The good prognostic value of a strong Mitsuda
test is generally confirmed, but only as regards
bacillation, dermatological lesions and classifica-
tion, not from the neurological and social
viewpoints.
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Results of the lepromin test using
human lepromin (H) and armadillo
lepromin (A)

G. TARABINI-CASTELLANI
G. L. TARABINI-CASTELLLANI
M. NUTI

Somali National University,
Mogadishu, Somalia

The authors report on the largely concordant
results obtained in administering lepromin H
and lepromin A to leprosy patients and healthy
family members living with them, to subjects
suffering from TB of the lungs and healthy
subjects living in a presumably healthy environ-
ment. Studies are being conducted to establish
the causes of non-concordance of the results ina
very limited number of cases.

In no case has the repeated inoculation of
lepromin A given rise to abnormal phenomena.

The authors are of the opinion that lepromin
A could replace lepromin H in current practice:
this would facilitate the widespread applica-
ion of the Mitsuda test, which should be
administered to all individuals living in endemic
areas, in order to detect the subjects showing a
negative lepromin reaction.

Until such time as it becomes possible 1o
cultivate M. leprae and produce a specific
vaccine, it is considered that lepromin A could
be used in immunological research in licu of
vaccines such as BCG, which are not derived
from M. leprae.

vV 182

Dinitrochlorobenzene responsitivity
throughout the granulomatous
spectrum of leprosy

T.H.REA N.E. LEVAN

University of Southern California,
L.os Angeles, Ca., U.S.A.

To try to understand the absence of anergy,
i.e. a generalized impairment of cell-mediated
immune (CMI) responses in our polar lepro-
matous leprosy (pLL) patients, but its presence
in those of many others, we have extended our
study of dinitrochlorobenzene (DNCB) responsi-
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include the entire

spectrum of leprosy.

tivity  to granulomatous

DNCB sensitization was attempted in 37
untreated  patients  (classified by the Ridley
system), and in 40 controls.

Allergic sensitization to DNCB was found in
34 of 40 controls, S of S BT-TT patients (p >90.9
compared with controls), 4 of 6 BB (p >.7), 3 of
6 BL (p>0.1), 1 of 6 LI (p<.005) and 9 of 14
pL.LLL (p>0.2). The following groupings showed
DNCB responsitivity to be statistically signifi-
cantly less than in controls; multibacillary or BB-
[LL. (p <.01), unsiable bacillary or BB-LI
(p <.005) and lepromatous or pLLL-LI (p <.01).
Thus anergy can be found in our leprosy patients
but remains undemonstrable in the pLL class.

Our results suggest that several conditions are
necessary, none of which is by itself sufficient, as
causes of anergy. Such conditions are: antigen
load, infiltration of lymphoid organs and CMI
responsitivity to antigens of the etiological agent.
Perhaps our pLL patients are tolerant toward M.
leprae and therefore fail to develop anergy.
Spectral impurity could explain the insignificant
degree of DNCB unresponsiveness in the plL
group.
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Lymphocyte transformation test
(LTT) in leprosy patients, in the
presence of phytohemagglutinin,
lepromin and Mycobacterium leprae,
in culture medium with normal
homologous serum

P. M. G. PAGNANO L.M. BECHELLI
N. TIRABOSCHI-FOSS

Faculty of Medicine,
University of Sao Paulo, Brazil

In order to verify the correlation between
lvmphocyte transformation test (LTT) and forms
of leprosy and also lepromin reactions, the
authors studied it in 42 leprosy patients in the
presence  of  phytohemagglutinin - (PHA),
lepromin and M. leprae. The lymphocytes were
separated by ficoll-hypaque and cultured in
Eagle’s medium with 20% of homologous serum
of unaffected persons, in a concentration of
0.75 x 10° cells per ml. The blastogenic response
was assessed by cellular incorporation of 3H-
thymidine.



390

In all patients, the blastoid response to
lepromin and M. leprae was lower than that to
PHA. The cultures from polar tuberculoid and
polar lepromatous, and from borderline
patients, exposed to PHA, lepromin and M.
leprae, apparently have similarly incorporated
3H-thymidine.

The blastoid response to lepromin seemed
slightly higher in patients with Mitsuda reaction
2+ and 3+ than in those negative or weakly
(1 +) positive, which was not observed with PHA
and M. leprae.

So far, IL.TT with
homologous serum, in the presence of PHA,

the above findings on

lepromin and M. leprae, do not suggest that it
may replace the lepromin test in the current
evaluation of the immune responsiveness of

leprosy patients to M. leprae.
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Effect of specific vaccine on cell-
mediated immunity of armadillos
against Mycobacterium leprae

W. F. KIRCHHEIMER R. M. SANCHEZ
E. J. SHANNON

USPHSH, Carville, La., U.S.A.

Five armadillos vaccinated by intramuscular
injection of heat-killed M. leprae A in Freund’s
incomplete adjuvant were infected together with
nine untreated armadillos by intracutancous
inoculation of 10° M. leprae A. Vaccination
engendered in the five animals capability to
respond with strong Koch reactions to lepromin,
delayed type hypersensitivity to M. leprae-
protein and (with one exception) significantly
increased lymphocyte blast transformation in the
presence of M. leprae.

One of the vaccinated armadillos had signs of
disseminated leprosy after 1005 days. Another
was autopsied after 690 days and had no leprosy.
The remaining three vaccinated armadillos are
without signs of leprosy after 1184 days. Eight
of the unvaccinated armadillos had signs of
disseminated leprosv between 349 to 1184 days
after infection. The remaining unvaccinated
armadillo has no sign of dissemination after
1184 days.

The findings show that some armadillos are
immunizable, and development of a susceptibility
test based on CMI responses to vaccination
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seems feasible. Challenge with 10° M. leprae A is
too overwhelming for validating the predictions
of a susceptibility test. Dose-response experi-
ments to determine the proper test dose are in
progress. The increase in resistance is probably
significant. (X? = 4 for 1 degree of freedom
with Yates’ correction.)
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Antigenic evaluation of Myco-
bacterium vaccae—a mycobacterium
possibly related taxonomically to
Mycobacterium leprae
R. G. NAVALKAR
C.S. LAKSHIMINARAYANA
M. V. KANCHANA

Mecharry Medical College,
Nashville, Tn., U.S.A.

Inability of M. leprae to grow in vitro, has of
necessity directed efforts toward studying the
antigenic analysis of other mycobacteria that
share some of their antigens with thé leprosy
bacillus. These efforts stem from the fact that
such antigens if obtained individually in large
quantities would best permit a number of
immunological studies, which could afford a
better understanding of the host-parasite inter-
action in leprosy infections either of humans or
of laboratory animals.

A recent report from Dr. Stanford’s
laboratory in England, indicated a possible
immunological relation between M. leprae and
M. vaccae. This report prompted our laboratory
to investigate the possible taxonomic relation
between these two organisms. Preliminary
studies, employing the immuno-diffusion and
immuno-electrophoretic analysis, showed that
M. vaccae possesses at least six detectable
antigens, some of which it shares with other
mycobacteria, when the M. vaccae-anti-M.
vaccae system was compared with the several
mycobacterial reference systems routinely used
in this laboratory. Although it appears that M.
vaccae shares a majority of its antigens with M.
leprae derived from infected armadillos, it shares
only a few with M. leprae derived from human
sources and with other mycobacteria capable of
growing in vitro; this suggests that there might
not be a very definite taxonomic relation between
M. leprae and M. vaccae. These studies have
been extended to confirming the initial
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observations and also to employing other
immunological parameters that would support or
otherwise the preliminary observation.

This investigation was supported by a grant
from the National Institute of Allergy and
Infectious Discases (Grant R22-A1-08647).
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FLA-ABS test as a screening test for
the detection of cases at an early
stage of leprosy

M. MITSIALI N. PARISIS
J. STRATIGOS J. CAPETANAKIS

The Skin and Venereal Diseases Clinic,
University of Athens, Greece

The FLA-ABS test (Abe er al) was performed
on 21 family members and contacts of patients
treated for lepromatous leprosy at the clinical
Center for leprosy in Athens.

In four cases (almost 20%) the test was
positive, while the BI in the skin smears of all
21 persons tested was negative. Two of the four
persons who were found to be positive in the
serodiagnostic test developed six months later
definite clinical and bacteriological signs of
indeterminate and tuberculoid leprosy.
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Morphological changes in mast cells
and levels of serotonin and histamine
in leprosy patients

R. KUMAR M. C. VAIDYA
B. R. BELURKAR

All India Institute of Medical Sciences,
New Delhi, India

The skin biopsies obtained from 40 leprosy
patients were studied for changes in the
morphology of the mast cells. The blood levels of
serotonin and histamine from the same patients
were also estimated. An appreciable alteration in
the morphology of the mast cells and a signifi-
cant rise of serotonin and histamine were
observed in leprosy patients as compared to
controls. It appears that the level of the biogenic
amines increases with the increased degranula-
tion of mast cells in leprosy. However, the
changes are variable and depend upon the stage
and severity of the disease.
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Suppressor cells in human leprosy

I. NATH R. B. NARAYANAN
N. K. MEHRA A. K. SHARMA
M. D. GUPTE

All India Institute of Medical Sciences,
New Delhi, India

The presence of a subpopulation of lympho-
cytes exerting suppressor effects in vivo and in
vitro has been recently demonstrated in animals.
It was thought pertinent to delineate the role of
such cells in human leprosy where cell-mediated
immune responses are known to be depressed.
This paper discusses the results obtained in 3
different approaches, using peripheral blood
lymphocytes.

(i) Con A generated suppressors : In vitro
activation of suppressor cells was achieved by
Con A and their effects noted on blastogenic
responses of autologous lymphocytes. Normals
as well as patients along the leprosy spectrum
showed suppressive activity. Tuberculoid
patients showed higher than normal suppressive
activity, whereas bacillary positive lepromatous
patients showed lower suppression. The lack of
suppression in the latter group was reversed by
prolonged treatment and during ENL reactions.

(ii) Antigen derived suppression : The effect
of M. leprae on PPD, Con A and PHA responses
of leprosy patients was studied by lymphocyte
transformation. Both tuberculoid and lepro-
matous patients showed suppression effects.

(i) Enumeration of T cells bearing Fc
receptors : Ox erythrocytes coated with IgG
fraction of anti-Ox antibody were used for
rosettes against a subpopulation of purified T
cells. Normal numbers of Fc-bearing T cells were
obtained in patients with leprosy.
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Fluorescent leprosy antibody
absorption (FLA-ABS) test for early
serodiagnosis of leprosy

V. P. BHARADWAJ K. V. DESIKAN

Central JALMA Institute for Leprosy,
Agra, India

Clinical signs, aided by smear and histological
examinations, are the conventional means used
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for the diagnosis of leprosy. However, the above
criteria have inherent limitations, and it is
sometimes difficult to diagnose the very carly
stages of leprosy.

Recently, antibody-combining specificity of
M. leprae has been established by an indirect

immunofluorescence test, using anti-human
globulin  fluorescent antibody and leprosy
patients” serum which has previously been

absorbed with cardiolipin, lecithin and the poly-
saccharide of tubercle bacilli. The test is very
sensitive and has given reliable results.

The FLA-ABS test has been standardized in
this laboratory and found to be sensitive and
specific. Sera of 106 cases of different types of
leprosy, including very early cases, and also the
sera of 29 healthy contacts of leprosy cases and
14 healthy controls not exposed to leprosy, have
been examined. The results are promising with
regard to its wide application, which will be
discussed.
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Micro-technique enzyme-linked
immuno-sorbent assay of Clg-
reactive circulating immune
complexes in leprosy

M. STEK

Naval Medical Research Institute,
Bethesda, Md., U.S.A.

Circulating immune complexes have been
detected by Clg gel precipitation and radio-
immune assay. This study reports on a micro-
technique enzyme-linked immuno-sorbent assay
of Clg-reactive circulating immune complexes, a
highly sensitive and relatively simple procedure
when compared to the previously mentioned
techniques.

Micro-titre polystyrene plates were coated with
Clg which captured circulating immune com-
plexes from the test sera subsequently added.
Alkaline phosphatase labelled anti-human
immunoglobulin conjugates were then reacted
with substrate, yielding a color change read at
wavelength 405 for absorbance. Thus the test
sera were qualitatively and quantitatively
analysed for circulating immune complexes.
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The sera of 17 patients with leprosy (2 tuber-
culoid, § borderline with tuberculoid features, 7
borderline with lepromatous features, and 3
lepromatous) were examined and compared with
10 normal Circulating immune
complexes were found in 2 of the lepromatous
patients, 3 of the borderline with lepromatous
features, and 1 of the borderline
tuberculous  features, but in
tuberculoid patients. One control was positive

controls.

with
none¢ of the

for immune complexes. This patient was also
rheumatoid-factor  positive.  The  greatest
concentration of circulating immune complexes
was detected in the borderline with lepromatous
features and the lepromatous patients.
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Direct and indirect immuno-
fluorescent studies of the lesions,
normal skin and sera of leprosy
patients

T. SAYLAN G.AZlZLLijERLI
G. BozAN S. COLOGLU

Medical Faculty of Istanbul, Turkey

In recent years it has been understood that
immunological reactions play an important role
in the pathogenesis of leprosy. According to
these suggestions the detection of the antibodies
in tissues and sera of leprosy patients can
indicate the immunological aspects of the
discase.

Direct immunofluorescent methods have been
applied to the lesions and the normal skin of a
large group of leprosy patients, including
lepromatous and borderline cases. The localiza-
tion of the I1gG, IgA, IgM and C; was investi-
gated in the epidermis and dermis and the results
obtained from this study are given in detail.

In addition, the sera of the same patients have
been examined by indirect immunofluorescent
method, using normal human skin. The sera of a
large percentage of the patients have shown
intercellular IgG antibodies — an interesting
finding.

The results obtained from direct and indirect
immunofluorescent studies of leprosy patients
are compared with those in other publications,
some of them rather conflicting.
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Immune complexes in erythema
nodosum leprosum

J. ANTHONY M. C. VAIDYA
A. DASGUPTA

All India Institute of Medical Science,
New Delhi, India

Skin and nerve biopsies were obtained from
confirmed cases of lepromatous leprosy.
Twenty-five of them had erythema nodosum
leprosum (ENL) reaction. The tissues were
processed for light and electronmicroscopic
observations. In addition, the skin specimens
were studied for immune complex deposits by
immunofluorescence.

On the basis of localization of the fluorescent
deposits, the ENL lesions were classified under
three groups, correlating with the onset of the
reaction. The complexes seen in the lumen of the
wall of the blood vessels or in the surrounding
inflammatory cells are strongly suggestive of a
definite shift in the complexes, and they may
have a role to play in hypersensitivity reactions.
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Cellular responses in leprosy and
related diseases with particular
reference to cells of the mono-
nuclear-phagocyte series

M. RIDLEY J.L.TURK
P. BADENOCH-JONES

Hospital for Tropical Diseases,
London, England

Cells trapped in the lesion, as constituent cells
of the granuloma, are more closely related to
their immunological function than those in
peripheral blood.

Rosette tests for E, EA and EAC binding sites
as well as immunofluorescent methods were
applied to cryostat sections of leprosy, sarcoi-
dosis, M. ulcerans infections and related diseases.
Lymphocytes were identified as T cells in TT/BT
and B cells in BL leprosy. Two patterns emerged
in cells of the mononuclear-phagocyte series;
BT/BB showed a strong depression of the Cj
receptor site in epithelioid cell granulomas and
around epithelioid cells in particular. On the
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other hand, active LL leprosy showed an increase
of the Fc receptor. This was related to bacterial
load. No binding was seen in foam cells of
regressing or extreme polar LL.

In vitro studies have shown a fall in C; binding
sites after BCG similar to BL leprosy. No change
was seen after latex ingestion. This may be
concerned with complement activity.
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Autoantibodies in leprosy

C. MASALA M. A. AMENDOLEA
M. NUTI R. RICCARDUCCI
C. G. L. TARABINI C. G. TARABINI

University of Rome, Italy

Many investigators have studied the incidence
of various iso-and auto-antibodies in leprosy
patients and most of them reported that leprosy,
especially the lepromatous type, is associated
with some serological features suggestive of an
autoimmune aberration. With the generalized
deficiencies in cell-mediated immune responses,
the excessive auto-antibody production is a
characteristic of populations with lepromatous
leprosy. But these conclusions are not generally
accepted.

This report concerns the prevalence of auto-
antibodies directed against a variety of tissue
constituents, including smooth muscle, nuclei,
mitochondria, parietal cells, thyroid
microsomial, thyroglobulin, in a random
population of 111 patients with lepromatous
leprosy and 75 patients with tuberculoid leprosy.
The results are summarized.

There are no significant differences between
the two groups of leprosy patients, apart from
the incidence of auto-antibodies against smooth
muscle which is higher in the lepromatous forms.
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Ancestral immunity in the evolution
of endemic leprosy in the tropical
zones

J. DE AGUIAR PUPO
Sao Paulo, Brazil

In Mitsuda-negative contacts of index cases of
leprosy, early cases of indeterminate leprosy
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develop into tuberculoid forms in 80% of cases
in Asia and Africa, and into lepromatous forms
in America and the Pacific islands.

The author attempts to shew, in this paper, the
influence of the immune status of the parent on
the clinically diverse types of leprosy in the
secondary cases, and relates the beginnings of
cellular immunity in the latter to the observed
proportions of tuberculoid and lepromatous
patients in areas where leprosy is endemic.
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Immunoglobulin concentration in
mothers and in healthy controls
and their babies at the time of birth

R. MELSOM E. DUNCAN G. BJUNE

Institute for Experimental Medical Research,
Ullevaal Hospital, Oslo, Norway

Immunoglobulins were quantitated in the sera
from matched cord bloods and maternal bloods
of 52 mothers at the time of delivery. Thirty-
eight of these suffered from leprosy; of these, 13
had active lepromatous leprosy, 9 inactive lepro-
matous leprosy and 16 borderline tuberculoid
leprosy, while 14 were matched controls. The
immunoglobulin quantitation was done with a
modified Manchini technique (to enable
measurement of the low IgA concentration
found in the cord sera).

The median concentrations of IgG and IgM in
cord blood were equal in all the four groups. The
median IgG concentration in the sera of patients
suffering from active lepromatous leprosy was
slightly higher than in the three other groups, but
this was not significant.

The median IgA concentration in cord blood
from babies of mothers with active lepromatous
leprosy was significantly higher than the IgA
concentrations in the three other groups.

Active lepromatous leprosy patients have large
quantities of M. leprae antigens in their tissues
and blood. The rise in IgA concentration in the
cord blood of babies belonging to this group
indicates a possible intrauterine exposure of the
foetus to M. leprae which causes a selective
production of IgA without concomitant IgM
production.
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A comparative serum profile in
leprosy-related and non-leprosy-
related families

F. QUESADA-PASCUAL
O. ROJAS-ESPINOSA M. GARCIA
O. GONZALES S. ESTRADA-PARRA

Escuela Nacional de Ciencias Biologicas,
Mexico

The study was carried out in seven families in
which a leprosy patient per family was included
(32 members, patients included) and in five
similar families which had no relations with
leprosy (21 individuals). Although all the
patients were adults between 30 and 50 years old,
the family relatives showed a major variability in
regard to age compared with the respective
spouse and children.

In a general way, the patients’ relatives were
not different from the control families in relation
to the studied parameters, while the patients
themselves showed significant differences when
compared with their own family members and
their healthy counterparts. The most obvious
differences shown by the patients were: (a) an
increase in the gamma-globulin serum fraction
with a concomitant decrease in the albumin, (b)
an increase in the levels of IgG, IgA and IgM
immunoglobulins and (¢) the presence of anti-
mycobacterial antibodies in 6 of the 7 patients.
Immune complexes reactives with Clg were not
detected, nor alterations in the levels of Cy and
C, components of complement.
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The immunological profile of
patients with different types of
leprosy resident in a hospital for the
treatment of leprosy

S. ESTRADA-PARRA Y. ORTIZ
C. RODRIGUEZ E. PEDROZA
O. ROJAS-ESPINOSA F. QUESADA

Escuela Nacional de Ciencias Biologicas,
Mexico

Although it is not now recommended that
patients with leprosy be admitted and kept in
hospital, the leprosy hospital at Zoquiapan has
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been active since it was opened in 1939. This
provides an opportunity to study patients who
have long had the disease and patients who have
had prolonged treatment. Moreover, there are
patients with almost all the types of leprosy in the
different stages of evolution.

The patients and some members of their
families had a thorough clinical examination and
the following laboratory investigations: C50%,
Cy and Cy, total proteins, electrophoresis of
plasma proteins, determination of IgG, IgA and
IeM, immunoclectrophoresis with the antigens
of M. lepraemurium and BCG, determination
of imimune complexes, intradermal tests with
PPD, and candidin, MIF with
lepromin, PPD and varidase. Many of the
patients had marked changes in the gamma
globulins, immunoglobulins, in the T and B cells
and in the MIF with lepromin. These features
were especially pronounced in patients with
lepromatous leprosy. The majority of patients
gave positive results for antimycobacterial anti-
bodies by contraimmunoelectrophoresis and a
high percentage of patients with lepromatous
leprosy had circulating immune complexes.

varidase
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Importance of the effect of
Levamisole on lymphocytes in
household contacts of bacilliferous
lepromatous patients

M. FINIAS L. SEN M. E. ESTEVES
M. DE HERRERA J. C. GATTI
L. M. BALINA J. E. CARDAMA

Buenos Aires, Argentina

The changes in cellular immunity of lepro-
matous patients corgespond to a depression in
the thymus-dependent lymphoid tissue. It also
corresponds to a decrease in the number of cells
which  demonstrate  spontaneous  rosette
formation with sheep red blood cells; these
identify the T or thymus-dependent sub-
population.

The peripheral blood of Bursa- or bone
marrow-dependent lymphoid population does
not show quantifiable changes in respect of the
number of cells which have surface immuno-
globulins (Ig) and receptor for C; complement
(receptors on B-lymphocytes); up until now we
have not known whether changes exist, either in
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number or function, within the B subpopula-
tions, and whether these could be temporarily
modified by immunomodulators (Levamisole,
BCG etc.) in the household contacts of
lepromatous patients.

Experiments using different markers were
carried out with the object of identifying sub-
types within the B subpopulation, for example:
spontaneous rosette formation, both comple-
ment  dependent with sheep erythrocytes,
spontaneous rosette formation with rat red blood
cells, Staphylococcus aureus, with Saccharomyces
cereviceae, etc.

The specific aim of this study is the identifi-
cation of lymphocyte subpopulations and the
effect of immunomodulating drugs (Levamisole
and/or BCG) on the distribution of the different
lymphoid subpopulations in the peripheral blood
of household contacts of lepromatous patients,
with gram-positive bacilli.
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Studies on the anti-inflammatory
mechanism of action of thalidomide
in leprosy

M. J. MORALES E. J. SHANNON
R. C. HASTINGS

USPHS Hospital, Carville, La., U.S.A.

Thalidomide is effective in suppressing the
clinical manifestations of erythema nodosum
leprosum (ENL). Earlier studies in the
carrageenan rat paw oedema model have
indicated that thalidomide has, as one of its
modes of action in ENL, a purely anti-
inflammatory effect. The property of thalido-
mide to inhibit carrageenan-induced oedema was
abolished in animals depleted of neutrophils by
methotrexate pre-treatment. Thus, the anti-
inflammatory action of thalidomide appears to
involve neutrophils. Thalidomide does not
induce a neutropenia, and thus its action on
neutrophils presumably involves functional
changes. Thalidomide inhibits the chemotaxis of
human neutrophils in vitro in response to com-
plement-derived chemotactic factors from
zymosan-treated autologous serum. Thalidomide
does not affect the number of neutrophils which
phagocytize opsonized zymosan particles in
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vitro, but it does significantly reduce the total
amount of opsonized oil red O emulsion
phagocytized. Thalidomide does not influence
the release of lysosomal enzymes from human
neutrophils during phagocytosis in vitro or from
isolated granules of guineapig peritoneal exudate
neutrophils. The neutrophil appears to be one
site of action of thalidomide in ENL and its
relevant action at that site appears to be
inhibition of chemotaxis.
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Immunological studies in leprosy
patients in leprosy reaction treated
with thalidomide

C. RODRIGUEZ-PADILLA G. ROMERO
F. QUESADA J. PADIERNA
F. LATAPI A.SAUL
S. ESTRADA-PARRA

National Institute for Biological Sciences,
Mexico

Thalidomide is at present widely used to treat
leprosy reactions. Previous papers agree that this
drug is a cellular immunodepressant. The present
investigation sought to determine whether such
an effect exists in our patients.

Thirty patients (22 men and 8 women) with
leprosy reactions were investigated by intra-
dermal tests, haematology, bacilloscopy, MIF, T
and B cell studies, immunoglobulins and
complement. Twenty-five patients were treated
with thalidomide and five were not treated with
that drug. Twenty-one patients had nodular and
9 diffuse leprosy. Bacilloscopy was positive in
23. The majority were positive reactors,
principally to varidase and to PPD. All the
patients had erythema nodosum leprosum and
20% had also a polymorphous erythema; the
latter were treated with thalidomide.

The patients treated had marked changes in
the following manner: MIF to lepromin reduced
(p <0.001), T cells reduced (p 0.01), C; reduced
(p<<0.001), C; increased (p 0.02) complement
50% increased (p 0.01), IgG and IgM increased
(p<0.001) and IgA increased (p 0.05) in
comparison with healthy controls. However,
there was no important difference between
patients treated with thalidomide and those not
so treated.
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In vitro lymphocyte responses in
borderline leprosy reactions

G. BJUNE
R. STC. BARNETSON

Armauer Hansen Research Institute,
Addis Ababa, Ethiopia

Reversal reactions are the major cause of nerve
damage in leprosy. We have studied 81 patients
with borderline leprosy (BT, BB, BL) for a
period of between one and two years from
commencement of therapy, correlating the
clinical, the histological and the immunological
findings.

Seventeen  patients  developed  reversal
reactions, all during the first year of treatment.
In fifteen of these, there was a marked rise in
lymphocyte transformation responses to prepa-
rations of M. leprae during the reaction. On
treatment with steroids, the responses fell to
baseline levels. There was no concomitant rise in
humoral antibodies to M. leprae. These findings
confirm that reversal reactions are an example of
delayed hypersensitivity reactions.

When the patient’s lymphocytes were tested
with two different preparations of M. leprae
antigens (whole washed bacilli, and sonicated
bacilli), the patients who had skin reactions
without neuritis had high responses to whole M.
leprae but not to sonicated M. leprae, and those
with neuritis but without inflamed skin lesions
had high responses to sonicated M. leprae but
not to whole M. leprae. Those with both skin
and nerve involved in the reaction had high
responses to both antigen preparations.

When the patients who did not develop
reaction were studied, it was found that BT
patients had higher lymphocyte transformation
responses than those with BL leprosy. However,
there was great variation in the responses of both
groups: those with inflamed skin lesions had
significantly higher responses to M. leprae than
those with non-inflamed lesions both in the BT
and BL patients. Indeed, those with BL leprosy
and inflamed lesions had significantly higher
responses than those with BT leprosy and non-
inflamed lesions. This implies that the
lymphocyte transformation responses reflect the
degree of delayed hypersensitivity rather than
that of protective immunity.
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Antigenic substances of
Mycobacterium lepraemurium

M. MZKINO T. MORI
MAR-MAR-NYEIN T. ITO

Research Institute for Microbial Diseases,
Osaka University, Japan

a and B antigens were detected by Yoneda and
Fukui (as major extracellular products of Myco-
bacterium tuberculosis). They separated and
purified these antigens from extracellular protein
of unheated culture filtrate of mycobacteria. «
and g antigens have been important in the
identification and classification of mycobacteria
by a serological method. Mycobacteria have been
classified into several groups by the distribution
pattern of these antigens detected in culture
filtrates. This classification has good correlation
with other classification methods which have
been commonly used.

Ogawa er al succeeded in culturing M. leprae
on Ogawa’s 1% egg volk media. It is, therefore,
now possible to obtain large quantitics of M.
leprae uncontaminated by tissue components. In
this report we present evidence of the isolation of
antigenic substances from cultured M. leprae,
which included a substance with  antigenicity to
rabbit. We could purify this « antigenic
substance to make single band in 0.1% SDS
polyacrylamide gel by disc clectrophoresis. Some
characterizations of this substance have been
attempted.
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Dissociation in mice between
delayed type hypersensitivity to a
sonic extract of Mycobacterium
lepraemurium (MLM) and
resistance of MLM infection

M. L#vik O. CLOSS

Institute for Experimental Medical Research,
Ullevaal Hospital, Olso, Norway

When C57BL mice are infected with M.
lepraemurium (MLLM) the bacilli will multiply
for about 4 weeks until an immune reaction termi-
nates the infection and renders the animals
immune against reinfection. In contrast, C3H
mice are highly susceptible to infection with
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MLM, and do not develop measurable delayed
type hypersensitivity (DTH) to bacillary antigens
during infection. Both strains were immunized by
injecting 25ul of MLM sonicate with Freund’s
incomplete adjuvant sc on the thorax. By foot-
pad testing with diluted MLM sonicate, strong
DTH was found in the C57BL strain, but only a
very weak reaction was seen in the C3H strain.
Adminstration of cyclophosphamide, 3 days
before immunization with MLM sonicate,
resulted in a much increased DTH in C3H mice.
Various groups of mice of both strains were
challenged with live MLM in the footpad to test
the protective effect of immunization with MLM
sonicate. In C3H mice, the induction of DTH to
MLM sonicate had no effect on the multiplica-
tion of the bacilli, not even in mice given
repeated injections of MLM sonicate into the
infected footpad, which elicited a marked but
transient local reaction. In CS7BL mice the
sonicate immunization did not, in itself, confer
protective immunity but seemed to accelerate the
development of such immunity.
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The role of thymectomy and whole
body irradiation on the development
of immunity to mycobacterial

infections
E. FREERKSEN M. ROSENFELD

H. GRAEF
Borstel Institute, Hamburg, Germany

Experiments on theymectomized and whole-
body-irradiated animals (mice) showed that these
animals did not lose their capacity to develop
protective  immunity  because of these
procedures.
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Rubino’s reaction by microtechnique
with sheep and horse erythrocytes

T. A. E. KLIEMANN
M. J. DEO. ANGELO
R. P. DES. CARVALHO
C. S. PANNUTI

Institute of Health, Mexico

Microtechniques for Rubino’s reaction using
either sheep or horse erythrocytes were devised
and standardized.
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Equal percentages of positive reactions were
observed in 18 serum samples from Virchowian
patients using the standard Rubino’s reaction
and the microtechnique with sheep erythrocytes.

The microtechniques using either sheep or
horse erythrocytes were applied to the sera of 53
Virchowian patients. 50.9% of positive reactions
using horse erythrocytes were observed in the
Virchowian patients tested, against 41.5% when
the reaction was made with sheep erythrocytes.
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No positive Rubino’s reactions were found in
the sera of 30 non-Virchowian patients by cither
technique.

Sera from a control group (40 serum samples,
from blood donors and from hepatitis, lepto-
spirosis and syphilis patients) were tested by the
microtechniques  with  negative  Rubino’s
reactions.
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Community factors influencing the
leprosy patient and his treatment

T. F. FRIST
Society for Rehabilitation and Reintegration
of the Handicapped, Sao Paulo, Brazil

The author discusses what he considers to be
three of the principal factors affecting the
leprosy patient and his treatment.

The first factor considered is the nature of the
resources and priorities of the country
concerned. The quality of life depends on the
local availability of adequate solutions to his
problems — be they leprosy-related or not.
Developing countries often lack the infrastruc-
tures necessary to provide such solutions.

The second factor discussed is the extent to
which leprosy services are isolated from main-
stream health and social services. It is the
author’s contention that geographically and/or
administratively segregated delivery systems of
services unnecessarily disrupt the patient’s life,
are unnecessarily expensive and, perhaps more
than anything else, maintain the image of leprosy
as a disease apart.

The third factor considered is the extent to
which authorities are willing to overcome this
segregation. Integration efforts are hampered
not only by a lack of resources, but also because
of the loyalties of some leprosy authorities and
workers to traditional segregated institutions and
programmes, and their disagreement on the
problem of contagion.

In conclusion, the author emphasizes the
importance of institutions in shaping opinion
and calls for a renewed effort to bring about
their rapid de-segregation.
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The methodology of investigating
social aspects of leprosy work
C. M. VARKEVISSER
Royal Tropical Institute,
Amsterdam, Netherlands

Despite the evident value of studying how
social and cultural factors influence a leprosy
patient’s choice of what treatment to pursue,
when to pursue it and how, there is a danger in
placing too much weight on such factors
exclusively and not also evaluating the role of the
dependability and quality of treatment available.
Given the goal of optimal dapsone intake, social
scientific research needs take into consideration
both the socio-cultural and socio-medical
settings in which dapsone is available.

Various techniques can help reveal what
factors determine prompt self-reporting and
regular clinic attendance, and what factors retard
them. In our project (Western Province, Kenya
and Mwanza Region, Tanzania 1974—76) we
combined a factor analysis of data on patient
registration cards (limited in value because of the
low quality of the data) with in-depth
interviewing (patients, relatives, neighbours,
false-alarmists, community leaders, traditional
doctors). With a set of ‘‘test’” statements, we
measured prevailing community  attitudes
towards leprosy patients and then compared the
results with our observations. At the same time
we interviewed health personnel intensively, and
observed patient-staff interactions.

In-depth research is able to generate valuable
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