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Planning of leprosy control activities
should be based on a program or project
formulation with an in-built evaluation
component, as has been proposed, for in-
stance, in the WHO document "The use of
formulated plans of action for national lep-
rosy control programmes" (LEP/79/1).

The process of continuous evaluation of
control activities requires the use of a meth-
od for collecting, processing and analyzing
information on clinical, epidemiological, and
operational aspects of the program or proj-
ect.

The need for such information systems
has become even more urgent under pres-
ent circumstances when leprosy control has
reached a turning point, for the following
two main reasons:

1) The control activities which, in gen-
eral, have been carried out up to now
through vertical programs, are to an
increasing degree being integrated into
the general health services, particular-
ly within the primary health care ap-
proach. and it is accepted that this is
the only way by which it will be pos-
sible to cope adequately with leprosy
in countries which are also faced with
many other health problems.

2) While the integration process calls for
simplified methodologies, the increas-
ing threat caused by resistance to drugs
coupled with the problem of microbial
persistence has made mandatory the
use of combined chemotherapeutic
regimens, which will result in greater
operational complexity than the dap-
sone-based strategy.

The collection of data on leprosy control
activities has been established in most
countries, if not in all: guidelines on this
aspect of monitoring control programs have
been proposed by the WHO Expert Com-
mittee on Leprosy.

However, we are now facing a new re-
quirement. In integrated programs the in-
formation compiled for processing should
be as simple as possible, so that it can be
collected at the farthest periphery by mul-
tipurpose health workers with the minimum
of specific training. This requires the iden-
tification and selection of the minimum of
information necessary to evaluate the prog-
ress of control activities. Obviously there
are advantages if a single system of record-
ing and reporting is used throughout any
one country. And if the same system is ap-
plied in as many countries as possible, then
there will be significant additional benefits:
it will he possible. for example, to correlate
epidemiological improvements with differ-
ent methods for case-finding and case-hold-
ing.

Faced with this problem the WHO I.ep-
rosy Unit decided in 1976 that an attempt
should he made to improve the situation,
and requested the collaboration of the Ep-
idemiology Unit of the School of Public
Health in Louvain University, Brussels,
Belgium, headed by Professor M. F. Le-
chat. The result of this collaboration is the
information system called OMSLEP, which
is presented in this booklet.

The first step in the development of OM-
SLEP was a detailed analysis of systems in
use in some 80 countries or projects. After
several revisions, the OMSLEP system in
its present form has been tested in 16 coun-
tries.

It is not intended to propose that the OM-
SEEP system should be adopted without
any modification. On the contrary, we fully
expect that some adaptations will have to
be made in individual countries, for exam-
ple, in respect to the Individual Patient
Form. However, before deciding on an
adaptation at country level, the health au-
thorities should keep in mind the essential
principle that the information to he collect-
ed must only be information which will be
utilized for decision making.

The OMSLEP system has been sp de-
signed that it is easy to transfer the data to
a computer. This has been done because
the development of low-cost mini-com-
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puters makes it probable that they will in-
creasingly come into use in the health ser-
vices of endemic countries. It would then
he possible to produce reliable, continu-
ously updated information on the essential
aspects of leprosy work.

From the time taken to develop the OM-
SLEP system, it is obvious that it has been
the subject of many discussions and im-
provements. Here credit should be given to
some of those who, besides the authors,
have made important contributions to this
effort, in particular, Dr. K. Seal, WHO
consultant, Dr. S. K. Noordeen, Miss J.
Gambke and Mr. M. O'Regan of the WHO
Leprosy Unit; and moreover to all those,
too numerous to be cited individually, who
participated in the testing of the system in
the various countries.

The essentials of this booklet were pre-
viously included in the WHO publication
"A Guide to Leprosy Control'' (1980), as
well as in the WHO "Weekly Epidemiolog-
ical Record'' (1981, 56, 265-270, no. 34).
This booklet represents an expanded ver-
sion of the previous documents, with some
amendments. We are indebted to the Da-
mien Foundation which generously supple-
mented the WHO financial support for the
development of OMSLEP.

Finally, we take pleasure in dedicating
this booklet to all those who expend their
time and energy in the fight against leprosy,
in the hope that it may make the follow-up
of their achievements easier and more re-
liable.—Foreword by H. Sansarricq

Michal, F., ed. Modern Genetic Concepts
and Techniques in the Study of Para-
sites. Tropical Diseases Research Series:
4. Proceedings of a Symposium held in
Geneva, Switzerland, 27-29 May 1980.
Basel: Schwabe Co. AG, 1981, 430 pp.
SFr. 56.00/DM 67.00.

There has as yet been little exploitation
of recent advances in molecular biology and
molecular genetics in the study of parasites.
A symposium on Modern Genetic Concepts
and Techniques in the Study of Parasites
was held in Geneva, 27-29 May 1980, by
the Biomedical Sciences Scientific Working
Group of the UNDP/WORLD BANK/WHO
Special Programme for Research and Train-
ing in Tropical Diseases. The purpose was

to identify possible applications of modern
genetic concepts and techniques, including
recent advances in molecular biology, to the
study of tropical disease pathogens. The
symposium brought together geneticists and
molecular biologists as well as tropical dis-
ease specialists in a multidisciplinary search
for better understanding of the problems and
the ways to help develop strategies for im-
provements in disease control.

In the first two sessions the meeting was
presented with current information on basic
molecular biology and genetics, including
the genetics of coexistence of parasites and
man, the mechanisms of genetic adaptation
by which different species selectively inter-
act, and determinants of interaction be-
tween host and parasite. Genetic control of
the host response and its relation to sus-
ceptibility or resistance to infection were
also subjects of the meeting. The applica-
tion of recent advances in molecular biol-
ogy, including recombinant DNA technol-
ogy, to parasite identification, diagnosis of
disease, understanding of the pathogens and
improved control of the diseases, was a ma-
jor subject of discussion.

The two chapters of particular interest to
leprosy workers are:

Chapter 7: The HLA System: Its Role
in Disease Susceptibility and in the Im-
mune Response by .1..1. ran Rood
In all mammalian species studied so far,

a system of closely linked genes called the
major histocompatibility complex (MHC)
has been recognized. In humans this MHC
system is called the human leukocyte anti-
gens (HLA) system. It comprises genes
coding for cell-surface determinants and
complement factors (Co C., Bf). Two types
of HLA coded cell-surface antigens can be
recognized: I) those present on all nucleat-
ed cells coded by the A, B, and C loci, and
2) those with limited tissue distribution and
found most easily on B cells and macro-
phages, coded for by the D and DR loci.
General characteristics are the large poly-
morphism and the phenomenon of linkage
disequilibrium. Both phenomena most
probably reflect natural selection.

Apart from the well-established involve-
ment of the MHC products in the allograft
rejection, a large number of reports indicate
that the MHC has a pivotal position in the
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immune response. It was shown in both the
guinea pig and the mouse, that the ability
to raise an immune response against a va-
riety of antigens is dependent on the pres-
ence of genes located within the MFIC, the
so-called immune-response genes (Ir-genes).
Since the homology of the MI-IC in different
species is so striking, one might suspect that
genes play a role in the preservation of the
species by providing a selective advantage.

It seemed attractive to ascribe the asso-
ciation between H LA (the human MFIC) and
certain diseases to the involvement of' hu-
man lr-genes, at least in the association with
those diseases in which the immune re-
sponse plays a role in pathogenesis. Auto-
immune disorders and infectious diseases
are good examples. Experimental data in-
dicate that Ir-gene products are, at least in
part, identical to type I antigens (HLA-A,
-B, -C and -DR antigens). For instance, in
malaria patients it was shown that good
Immoral response after Plasmodium virtu
infection was associated with A-locus an-
tigens (Bradley, et al., personal communi-
cation). De Vries and colleagues (1979)
showed that 13-locus antigens controlled re-
sistance in yellow fever and/or typhoid fe-
ver. By in vitro experiments Greenberg
showed that high responsiveness to strep-
tococcal antigens was associated with HLA-
B5. The specific cellular response in vitro
after vaccination for smallpox was shown
to be promoted by the absence of HLA-
Cw3 (de Vries, et al., 1979). Finally, it was
found that in Indian families tuberculoid
leprosy is associated with HLA-DR2.

In summary, although the actual function
of the HLA system awaits definite eluci-
dation, it seems more and more evident that
one of its major tasks is to serve in the cell-
to-cell collaboration in the immune re-
sponse and in resistance against infectious
diseases.

Chapter 20: Genetic Aspects of Lep-
rosy by M. Ilarboe
Genetic factors may be decisive at sev-

eral points on the chain of events occurring
after infection with Mycobacterium leprae
in man, leading to control of the infection
without clinical symptoms or to leprosy,
which shows a varying course between two
polar groups: tuberculoid leprosy with few
lesions with few bacilli, and lepromatous

leprosy where the bacilli grow without in-
hibition due to defective cell-mediated im-
munity (CMI). Evidence from twin, family,
and population studies indicate that genetic
factors of the host play a role in determin-
ing susceptibility and/or type of response to
the infection. The mechanisms and the ex-
tent of the genetic influence are unknown.

Additional knowledge on genetic factors
should be sought both in man and in ex-
perimental models.

In man additional family studies are re-
quired to confirm and extend the current
view that gene(s) linked to the H LA locus
determine susceptibility to tuberculoid but
not to lepromatous leprosy. Studies on pa-
tients and their HLA-D identical siblings
permit experiments on mixtures of cells
from lepromatous leprosy patients and nor-
mal individuals to determine if the defective
CMI is due to a defect in lymphocyte or
macrophage function and the importance of
suppressor mechanisms. Many data indi-
cate that a consistently negative lepromin
reaction predisposes to development of lep-
romatous leprosy. Population and family
studies should be explored to establish if
there is a genetic basis for this character-
istic and if it is linked with the HLA locus
or markers on another chromosome.

The selection of experimental models is
important at various levels. ,11. leprae in
mice? M. leprae in armadillos'? Or another,
slowly growing mycobacterium (M. leprae-
ntrium—MLM) in mice'? We favor MLM
in mice because it is a natural pathogen in
mice. Various inbred mouse strains differ
markedly in susceptibility to MLM. We
have extensive knowledge on the immune
system and how to manipulate it in mice.
Several techniques permit localization of
genetic defects in mice, and this is a new
and very potent method to define the mech-
anisms of decreased resistance to infection.
Resistance to various infections is known
to be determined by genes in the H2 locus
and on several other chromosomes. Several
genes probably determine the degree of
susceptibility and the course of MLM in-
fection in mice. Localization of these genes
would provide new means for studies of
mechanisms of protective immunity and lack
of resistance in mycobacterial infection.
This is of immediate interest in prophylac-
tic work, since the prospects for the suc-
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cess of vaccination may depend to a great
extent on the nature of the defect in sus-
ceptible strains and man. Selection of cri-
teria for evaluation of the host response is
more important than is generally realized.
Ability to prevent growth of the infective
microorganisms is essential to the host, but
strong hypersensitivity reactions may have
serious consequences for the host even with
a modest bacterial load. Depending on the
criterion used—counting of bacilli in the
footpad after local inoculation, degree of lo-
cal hypersensitivity reaction, time of death
after intravenous injections of a large dose
of MLM—the classification of strains as
susceptible and resistance varies drastical-
ly. These variations should be carefully
considered, explained, and controlled dur-
ing experimental design, and related to im-
portant clinical features of leprosy in man.—
RCH

Proposed International Guidelines for
Biomedical Research Involving Human
Subjects. A joint project of the World
Health Organization and the Council for
International Organizations of Medical
Sciences. Geneva. Switzerland: CIOMS,
1982, 49 pp.

Over the past few years, the Council for
International Organizations of Medical Sci-
ences (CIOMS) has provided a forum for
discussion of moral and ethical issues of the
application of new scientific and technolog-
ical knowledge to the practice of medicine.

The international guidelines for biomed-
ical research involving human subjects that
are now proposed are the results of a study
initiated in 1976 by CIOMS in collaboration
with WHO. They were drawn up after a
series of extensive consultations with indi-
vidual experts, representing a wide variety
of backgrounds, and are based on the re-
plies to a questionnaire received from na-
tional health administrations and medical
faculties in many developing countries. The
original version of the guidelines received,
during 1980, the benefit of the comments of
an ad hoc WHO/CIOMS working group, of
the WHO Advisory Committee on Medical
Research, and of a CIOMS Round Table
Conference held in Mexico City.

The fundamental ethical principles that
guide the conduct of biomedical research
involving human subjects, and on which

these guidelines are based, are embodied in
the World Medical Association's Declara-
tion of Helsinki, as revised by the 29th
World Medical Assembly in Tokyo in 1975.
The guidelines, which have been drawn up
in the form of a general survey followed by
specific recommendations, are intended to
indicate how these principles can be effec-
tively applied, particularly in developing
countries, taking into account socio-eco-
nomic circumstances, national legal provi-
sions and administrative arrangements.

The guidelines, in their present form, were
endorsed in September 1981 by the 56th
Session of the CIOMS Executive Commit-
tee and in October 1981 by the 23rd Session
of the WHO Advisory Committee on Med-
ical Research. and recommended for wide
distribution as a consultative document
to ministries of health, medical research
councils, medical faculties, relevant non-
governmental organizations, and medical
journals as well as any other interested in-
stitutions, including research-based phar-
maceutical companies.—Introduction by Z.
Brankowski, Executive Secretary, CIOMS

Ramalingaswami, V. An nual Report of the
Director-General 1980-81, Indian Coun-
cil of ,Iledical Research,. Satyavati, G. V.,
ed. New Delhi: Cambridge Printing
Works, 1982. 265 pp.

The following is that portion of the report
dealing with the leprosy research activities:

The Council continued its studies on the
clinical aspects, pathogenesis, immunolo-
gy, chemotherapy and microbiology of lep-
rosy, which continues to be a major com-
municable disease occurring in the country.
These investigations are being undertaken
at the Council's Central Jalma Institute for
Leprosy (CJIL) at Agra and other centers.

The CJIL continued its service activities
and facilities for patients in an area within
a radius of about 200 km. With a view to
involving the community in its activities,
the Institute has set up a field unit in Bha-
ratpur district of Rajasthan. This unit will
serve a population of 100,000.

Chemotherapy of leprosy
Lon,,,, -term results of rifampin therapy

In an attempt to study the magnitude of
persister organisms following sequential
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therapy of rifampin followed by dapsone
(DDS), patients who had completed 2 years
of regular treatment were investigated for
viable organisms. The patients investigated
were those who had received 300 mg rifam-
pin daily for 3 months followed by DDS 100
mg daily for another 19 months. At the end
of 2 years, bacillary inoculation from skin
into mouse foot-pad resulted in multiplica-
tion in 3 of the 6 cases who had completed
2 years regular treatment, all the patients
having shown good clinical and bacterio-
logical improvement. The study highlights
the fact that a short course of rifampin fol-
lowed by DDS is not sufficient to kill a large
majority of organisms. Similar investiga-
tions in patients who were given single dose
rifampin and intermittent rifampin are in
progress.

Persister organisms in patients under
different drug regimens

Serial studies of the therapeutic effect of
various drug combinations on bacillemia and
bacteriological positivity of the nasal smears
has been reported earlier. These cases have
been followed up further. Nineteen cases
have completed a period of 27.25 months
and 26 cases a period of 19.5 months on an
average. In those cases who had completed
2 years of treatment scrotal biopsies were
performed in order to obtain information on
the viability of the persister organism in the
dartos muscle by animal inoculation. It was
observed that among the combinations of
drugs so far used, dapsone and rifampin
combination is superior to the others. Dap-
sone and clofazimine and DDS and thiace-
tazone were equally effective. It has been
found that in the control group on DDS
alone, there was growth in all but one of
the 5 subjects investigated.

Multidrug therapy in leprosy
In order to prevent the emergence of drug

resistance and to obviate persistence of or-
ganisms in multibacillary forms of leprosy,
different drug combinations are under trial.
In experimental studies, prothionamide and
ethionamide have been shown to be potent
antileprosy drugs with bactericidal action.
Studies in lepromatous patients using pro-
thionamide alone are lacking. However, a
study on the combination of this drug with
rifampin (RFP), INH and DDS has been ini-

tiated. The patients are being given RFP
300 mg daily for the first month along with
prothionamide (500 mg), INH (300 mg) and
DDS (100 mg) daily. Prothionamide and
INH are being discontinued at the end of 3
months. This combination has been under-
taken to see whether the simultaneous
administration of potent drugs initially, fol-
lowed by DDS alone is in any way able to
reduce the long-term twin problems of re-
sisters and persisters. Early effect is also
being monitored. Twenty cases have been
included in the study. The results of this
investigation will be compared with pa-
tients on daily RFP for 3 months followed
by DDS. Since in the treatment of tuber-
culosis, pyrazinamide has been found to
clear persister organisms, a study has been
initiated with a view to investigate whether
inclusion of pyrazinamide in drug combi-
nations in leprosy would have a similar
effect. Various combinations of DDS, clo-
fazimine, thiacetazone, rifampin and pyra-
zinamide are under trial in this study.

Immuno-adjuvants in lepromatous leprosy
Treatment with levamisole was contin-

ued during the year in order to stimulate
the immunological response in cases of lep-
romatous leprosy who had had long years
of treatment but who were persistently bac-
teriologically positive. To the previous
numbers more cases have been added and
the earlier cases have been followed up.

It was found that 3 cases had become
bacteriologically negative, and 8 cases had
registered a decrease of over 50% in BI in
6 weeks. Clinical improvement was marked
in all but two. Some lepromin response was
obtained in 12 cases. However, frankly
positive reactions were obtained only in six
cases. These reactions were only tempo-
rary and were abolished after 4 months. The
bacteriological improvement was main-
tained. Seven cases have become bacteri-
ologically negative after one year. Animal
inoculation had been performed in 3 cases
where dapsone resistance was suspected.
In one case there was growth but the or-
ganisms were found to be sulfone sensitive.

Fixed regimen therapy in non-lepromatous
cases

An arbitrary period of treatment follow-
ing a stage of clinical inactivity has been
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the convention. While this may be justified
to some extent in lepromatous cases, in non-
lepromatous (T and BT) cases this may not
be necessary. To investigate whether the
treatment could be safely discontinued once
the point of inactivity is reached in T/BT
cases, "fixed regimen therapy — was initi-
ated. A total of 100 cases were included in
the study. In 43 cases treatment was dis-
continued at the point of their becoming in-
active. Nine patients discontinued treat-
ment on their own. These two groups are
being followed up, with an aim to compare
the relapse rates, if any, in these groups
with a control group in whom treatment is
being given in the conventional way. The
study is in progress.

S'ullime resistance
The mouse foot pad model is being ex-

tensively applied in several laboratories to
confirm sulfone resistance, which is now
posing a major problem in the treatment and
control of leprosy. A total of 44 patients
have so far been investigated for this prob-
lem at CJIL. Of these, viable bacilli were
present in the control animals in 36 cases.
Fifteen cases were found to be fully resis-
tant to sulfones, three being partially resis-
tant. The remaining 18 were found to be
sensitive to sulfones. Studies on sulfone re-
sistance are also being undertaken at the
Central Leprosy Teaching and Research In-
stitute (CLTRI) at Chingleput.

Chemoprophylasis against leprosy with
acedapsone

A study on acedapsone prophylaxis was
undertaken by the CLTRI, Chingleput, in 8
leprosy clinics in Madras city among 700
child contacts of 331 lepromatous and other
multi-bacillary cases of leprosy attending the
clinics. Sixty-four new cases of leprosy had
occurred among the study subjects during
the course of the study: 22 in the acedap-
sone prophylaxis group and 42 in the con-
trol group. Detailed analysis of the findings
is in progress.

Another study on short-term chemopro-
phylaxis against leprosy with acedapsone
has been started in Madras city to find out
the effectiveness of a limited period regi-
men of acedapsone prophylaxis in contacts
of lepromatous and other multi-bacillary
cases of leprosy. Here three injections of

acedapsone are to be given at intervals of
10 weeks. A total of 662 contacts below the
age of 15 years, from the households of 315
lepromatous and other multi-bacillary cases
of leprosy getting treatment in 8 leprosy
clinics in Madras city, have already been
screened. The subjects will be followed up
at 10 week intervals during the first year
and at intervals of 26 weeks for a further
period of 3 years. If this long-term follow-
up of the contacts treated for a limited pe-
riod with acedapsone indicates its effec-
tiveness, this will then be a method of
chemoprophylaxis with a higher operation-
al feasibility.

Ichthyosis (lire to clofazimine therapy
In an attempt to find the cause of the in-

creased ichthyosis in patients on clofazi-
mine therapy, a study was undertaken in 40
lepromatous cases, where clofazimine levels
and granuloma index were compared in the
ichthyotic and non-ichthyotic skin, of the
same patients. Levels of clofazimine were
found to be significantly higher in the ich-
thyotic skin compared to non-ichthyotic
skin. Likewise, the granuloma size as seen
in histopathological sections was larger in
the ichthyotic area as compared to the non-
ichthyotic skin.

An attempt has been made to correlate
the levels of clofazimine to those of vitamin
A in the ichthyotic skin of leprosy patients
treated with clofazimine. The levels of both
vitamin A and clofazimine were also eval-
uated in the normal skin of the same pa-
tients. Thirteen lepromatous leprosy pa-
tients, 5 LL patients in reaction, 3 BT and
1 BL patient, have so far been studied. The
results obtained indicate a decrease in vi-
tamin A content and an increase in clofa-
zimine content of ichthyotic skin as com-
pared to those of normal skin of the patients
under study. Further studies are in progress
by administering vitamin A with clofazim-
ine.

Clinical studies
Cardiovascular status in leprosy

The cardiovascular status was evaluated
in 140 patients of lepromatous leprosy, 40
patients of borderline leprosy and 20 pa-
tients of tuberculoid leprosy. Family mem-
bers of patients matched for age and sex
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were also examined and investigated as
controls for the different groups. The re-
sults show that there is higher frequency of
involvement of the cardiovascular system
in leprosy patients as compared to the con-
trols. Most of the patients had ECG abnor-
malities which included rhythm distur-
bances and ventricular hypertrophies, and
sometimes raised enzyme levels. The data
are being analyzed.

Disabilities in leprosy patients

An assessment of disabilities among a
random selection of 1057 cases out of 15,000
cases registered at CJIL was made. It was
found that the ilium - nerve was the most
commonly affected nerve. The radial nerve
was the least affected (3 cases only). The
involvement of other nerves was in the fol-
lowing order: posterior tibial, median, lat-
eral popliteal and facial nerves, respective-
ly. There were 44 cases of nasal deformities
in LL cases only. The grading of deformi-
ties was done as per WHO criteria. Ap-
proximately 46.5% were grade I deformi-
ties, 16% grade II and 2% grade III. It was
found that grade I was most predominant,
indicating that intensive teaching of the care
of hands and feet was necessary.

.Surgical correction of dt]Ormities

While several reconstructive surgery units
have been started in south India to provide
facilities for correction of deformities in
leprosy there are few such centers in north-
ern India. Thus, a great need has been felt
to develop a reconstructive surgery unit at
the CJIL, Agra. A surgeon specially trained
in reconstructive surgery has initiated ef-
forts in this direction. There has been a
steady progress of surgical operations and
it has been possible to carry out during the
year a total of 610 operations for correction
of claw hand, opponens plasty, foot drop
correction and nerve decompression, among
others. The functional and cosmetic results
of the operations have been very satisfac-
tory and consequently there has been an
increased demand for these operations.

Ulnar nerve decompression

Studies are being continued to establish
the role of nerve decompression in the man-
agement of ulnar neuritis. The cases have
been followed up for 12-88 weeks post-op-

eratively. Relief from pain has been noted
in practically all the cases. However, a few
patients experienced pain in the operated
nerve during reactive episodes. This pain
was milder as compared to that occurring
in non-operated nerves. There is no protec-
tion from pain in patients developing ENL
lesions in the nerves. Sensory motor recov-
ery was unpredictable but in a few cases
who had paralysis of shorter duration (less
than 2 months), the recovery was better. It
is not clear whether the surgery helped in
the recovery or the latter occurred spon-
taneously. Sensory recovery started earlier
i.e., usually at the end of the second week
following operation; whereas motor recov-
ery took about 6 to 8 weeks to be apprecia-
ble.

Microbiological studies

Btu ilia 1Y e.vcretion in the milk of leproma-
tons patients

One of the causes of increased incidence
of leprosy among the children of leproma-
tous patients is their exposure to a heavy
dose of infection. An alimentary route of
infection following the excretion of bacilli
in breast secretions has been suggested. In
a study conducted in the CJIL, Agra, 38
female leprosy patients were studied for ba-
cilli in the breast milk. Twelve of the pa-
tients comprising 10 LL and I each of tub-
erculoid and borderline cases, showed
bacilli in their milk; only I of these was on
treatment. AFB count in 10 nil of milk was
found to range from 4.3 x 10 1 to
15.3 x 10 1 . While the possibility of the ali-
mentary route of infection might be consid-
ered, the presentation of the antigen through
the alimentary route might result in an al-
tered immunological response.

Leprosy bacilli in the female genital tract

It is established that leprosy patients,
particularly of lepromatous type, excrete
large number of lepra bacilli through skin
and mucous membranes. A study of female
genital tract in leprosy patients has been
undertaken with the object of finding the
presence of acid-fast bacilli in the vaginal
secretions and to establish whether these
could be M. leprae. Of the 15 female lep-
romatous patients examined, acid fast ba-
cilli were found in S (33.3%). However, M.
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scrolitlaceum was recovered on Dubos agar
from 3 cases. On Lowenstein-Jensen me-
dium, bacilli from two cases showed growth.
In two cases, however, no growth was seen
in either of the media. It is, therefore, con-
chided that acid-fast bacilli could be de-
tected in the vaginal secretions but they
could, in all probability, be saprophytic my-
cobacteria. The study is being pursued fur-
ther.

Effect of clolazimine on the morphology of
lepra bacilli

While carrying out routine investigations
of the morphology, it was observed that in
two cases on clofazimine therapy, there was
sudden increase in the morphological index
(MI) with very elongated solid bacilli. It was
thought that clofazimine might possibly have
some effect on septum separation of my-
cobacteria, particularly of M. leprae which
might be responsible for such morphologi-
cal alterations.

Ten other patients who were on clofazim-
ine therapy were investigated for the pos-
sible effect of clofazimine on MI. Smears
were taken by slit-smear technique and were
stained by Ziehl-Neelsen method. No tine-
torial or morphological alteration was ob-
served in any of these patients and MI de-
clined gradually in all those cases. No
growth was observed on Lowenstein-Jen-
sen medium. It appears therefore, that clo-
fazimine does not produce any such mor-
phological changes in M. leprae. It is likely
that the highly elongated acid-fast bacteria
originally observed were some aberrant
forms or some different species of myco-
bacteria present in the skin.

Immunological studies

Complement catabolism and fibrinolytic
activity ill patients

With a view to determine an early param-
eter to identify patients going in for reac-
tions, a study was undertaken in 60 patients
both during reaction and the quiescent stage.
The fibrinolytic activity was assessed by
euglobulin lysis time, ethanol gelation test
and plasma fibrinogen levels. The results
indicated a general lowering of fibrinolytic
activity during reaction. It is proposed to
extend these investigations to establish the
results in order to provide data which might
possibly help in predicting lepra reaction.

Eflect of chloroquine On the complement
and the coagulation systems

Chloroquine is used to control certain
types of reactions that occur in leprosy. As
the complement system appears to play an
important role in the pathogenesis of some
of the reactions, the effect of chloroquine
on the complement system was studied.
Further, since it is known that the fibrino-
lytic activity is altered in patients during
reaction, the effect of chloroquine on the
coagulation system was also investigated.

Chloroquine was found to inhibit the
complement mediated lysis of antibody
coated sheep erythrocytes (for classical
pathway) and normal rabbit erythrocytes
(for alternative pathway). In addition, using
two dimensional electrophoresis it was
shown that the conversion of C3 to C3c by
zymosan and aggregated IgG was inhibited
by chloroquine. Chloroquine was able to in-
hibit thrombin-mediated clotting of normal
plasma in a dose-dependent manner. This
effect was, however, reversed on adding
excess thrombin.

It is thus seen that chloroquine inhibits
the activation of two acute phase systems
in vitro. Since it has been shown by other
investigators that chloroquine is able to
prevent the release as well as action of var-
ious hydrolases which are tissue damaging,
it could be postulated that chloroquine ex-
erts its anti-inflammatory activity by inhib-
iting the action of hydrolases and proteas-
es.

Identification of skin reactive component(s)
from Dharmendra antigen

Dharmendra antigen when subjected to
electrophoresis separates clearly into two
different components—the anionic and cat-
ionic components. The anionic component
does not form any visible precipitin line with
antibody (leprosy sera), while the cationic
component forms a distinct precipitin line
with the antibody. These two components
were eluted, purified and injected intrader-
mally in tuberculoid leprosy patients. For a
comparative study of skin reactions, Dhar-
mendra antigen and leprosin A were also
injected simultaneously. While the cathodal
fraction did not exhibit any delayed type of
hypersensitivity (DTH) reaction, the ano-
dal fraction evoked a true DTH reaction
which was almost akin to other lepromins.
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Rather, this fraction evoked a stronger DTH
than other standard lepromins. However,
the cathodal fraction, while not showing any
DTH evoked an early reaction after 6 hours
of inoculation. These reactions were biop-
sled from a few cases and were studied his-
tologically. While the anionic component
mainly evoked a lymphocytic infiltration,
the cationic component evoked predomi-
nantly a polymorphonuclear cell infiltra-
tion. Further studies are in progress for pu-
rification of the anionic component which
might yield a true type IV reaction in vivo.

Isolation of soluble skin reactive compo-
nent(s) from biopsies of tuberculoid and
borderline tuberculoid patches

M. /eprae is rarely noticed in skin smears
or in biopsies of tuberculoid (TI) and bor-
derline tuberculoid (13T) lesions. In spite of
this low concentration of the organism the
host tissue reaction is expressed for a long
time and the reason for this is not known.
The organisms present in the lesion might
be continually destroyed by the host tissue
reaction (CMI). If this hypothesis is true,
one can envisage the presence of soluble
antigens of M. /eprae in these lesions. The
presence of skin reactive antigens in TT and
BT lesions was, therefore, looked for.

Biopsies were obtained from lesions of
TT and BT patients. Biopsies were also tak-
en from the normal skin of these patients
which served as control. The tissue ex-
tracts were prepared and these materials
were injected intradermally. In all the cases
the early skin reactions were almost double
with antigen extracts of lesions when com-
pared to those obtained with normal skin
extracts. However, no late reaction was
noted with normal skin extracts. On the
other hand, the extract from lesions evoked
mostly a late reaction at the site of inocu-
lation. Identification of M. /eprae antigen
in extracts of BT and TT lesions is in prog-
ress.

Continuous bacillemia in lepromatons lep-
rosy

Hematogenous spread of leprosy has been
an object of intense investigation from the
turn of the century. Employing the hemo-
lysis method bacillemia was studied in 45
leprosy patients of whom 27 were LL, 7
were BL type and 11 cases were of BT type.

All of the 27 LL patients showed AFB. Out
of 7 BL patients, 4 showed AFB and out of
11 BT patients, 8 showed AFB in blood.

For determining the occurrence of con-
tinuous bacillemia in leprosy cases, it was
possible to examine the blood samples at
12 hour intervals for 3 days in 23 out of 45
cases. These included 16 LL cases, 2 cases
of BL and 5 cases of BT. Out of 16 LL
cases, 9 showed continuity of bacillemia;
while out of two BL cases, one showed
continuity. None of the BT cases showed
continuous bacillemia. If during three days
of blood sampling the blood was negative
for AFB in two consecutive samples, the
patient was not considered to be in the phase
of continuous bacillemia.

Fluorescent leprosy antibody absorption
(FLA-ABS) test for early serodiagnosis
leprosy

The FLA-ABS test has been standard-
ized and found to be sensitive and specific.
This test could be used to identify M. lep-
rae. Further specific antibodies to M. lep-
rae could be demonstrated in cases of lep-
rosy. The FLA-ABS test has been found to
give positive results in healthy contacts, in-
dicating subclinical infection. FLA-ABS
technique aided by lepromin test is being
used for identifying the people at risk. A
comparison of positivity of FLA-ABS test
with lepromin in contacts is being contin-
ued.

Biochemical studies
Lipoprotein cholesterol analysis in the sera
of leprosy patients

Male patients of three different age
groups, i.e., 30-40, 40-50 and 50-60 years
were studied. It was seen that the HDL
cholesterol to total cholesterol ratio was
significantly raised in both treated and un-
treated leprosy patients in all the three age
groups, as compared to healthy controls.
The data suggest that the risk of myocardial
infarction due to atherosclerosis might be
less in leprosy patients.

Beta-kvdmvy methyl ghttaryl CoA (HMG-
CoA) to mevalonate ratio in the sera of lep-
rosy patients

Earlier studies on lipid profile conducted
at the CJIL, Agra, had revealed subnormal
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levels of cholesterol in the blood of leprosy
patients, especially in lepra reaction. Hence
an attempt was made to study whether this
decrease in cholesterol was due to utiliza-
tion by the invading organism (Al. leprue)
or due to defective synthesis or increased
catabolism of cholesterol by the host. The
HMG-CoA to mevalonate ratio was taken

as an index of the activity of HMG-CoA
reductase, a key enzyme that regulates cho-
lesterol biosynthesis. Healthy contacts of
the patients served as controls. The results
obtained so far tend to suggest a decreased
activity of HMG-CoA reductase in the pa-
tients' sera. The study is in progress.—
(From the report.)
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