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PREFACE

The annual report (1986-87) covers the period from 1
1987. The scientific activities at the Regional Medical Resear
under individual projects carried out during the above mentio
earlier projects were completed durin
under “Projects Completed™

in hand™ (as on 31st March,

st April’ 86 to 31st March
ch Centre are presented

ned period, Some of the
g the year under report and the results are indicated

. The ongoing research programme is given under “Projects
1987) and most of these activities continue during the current
financial year. However, the results obtained during the year of report are given under
each project. It is also proposed to take up some new areas of research during the current
year and these are given separately as “New Projects Proposed to be Undertaken’’. The
scientists working at this centre are collaborating in several projects. In some projects,
they are the principal/ sole investigators. Other projects are collaborative in nature
with multidisciplinary approach. It is the team work and collective effort to tackle
a health problem.

The main areas of activity cover human lympahtic filariasis, leprosy and
malaria; the three endemic diseases in this region

of the country. For the clinical and
epidemiological studies field trips are organised under leadership of the scientists and

with the help of the supportive staff (technical and non-technical). Laboratory work is
carried out by the scientists mostly using the materials collected during the field trips.
Since the insect vectors play a very important role in the epidemiology of filariasis and
malaria the main thrust is also to understand and tackle the entomological aspects of these
diseases. For filariasis the entomological studies are confined to the villages around
Bhubaneswar. For malaria the entire work is done at the field unit functioning at Jeypore
(Koraput district) with active participation of the team from V.C.R.C., Pondicherry.

Besides the above mentioned diseases, helminthic and protozoal infections
seen in young school going children have also been studied with the main aim of
assessing the impact of these infections on the health (growth & development) of children,

Study of the incidence of cryptosporidiosis in young children suffering from diarrhoea
has also been carried out,

In Orissa cases of G-6-PD deficiency and sickle cell disease have reported
from time to time, This centre has, therefore, organised a sub-centre for study of
sickle cell disease/trait in the western districts of the state, at V.S.S. Medical College,
Burla, with a separate grant from the Council and as a time bound programme. The
technical staff were recruited and have joined the luboratory set up for this purpose,

But no suitable candidates were found for the scientist’s job, for clinical and laboratory

work. The Government of Orissa has been requested to depute suitable candidates for this
work
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are being carried out in Keonjhar district

Studies on G-6-PD deficiency
nalysed to draw

endemic for malaria. This is an ongoing programme till a large sample is a
meaningful conclusions.

The study of Cardio-pulmonary involve
philia, organised at Chest diseases department of the S.C.B. Medical . (?o]lege, Cut.tack,
had to be abandoned in October 1986, as the Research Officer (Clinical) was relieved
of his duties to join the state medical services. Due to the continuing ban on recruitment
and appointment of scientific stafl the project remained suspended.

The Scientific Advisory Committee of the centre met for the first time on the

24th January 1987. Its recommendations are being implemented for the ongoing projects.
Lack of adequate laboratory space in the present set up (in the Drug testing laboratory)

and adequate power supply for the equipments are hindrances against expanding the
scientific activities. It is hoped that these problems will be solved when the laboratories
start functioning in the Centre’s own laboratory building which is under construction in

the R.M.R.C. Campus.

The Library of the centre has been further enriched by receiving a donation
of 45 volumes of scientific books from the British Council. Another lot of 60 Volumes
is expected soon. Forty foreign journals are being subscribed by the centre, besides the
W.H.O. publications and a few selected Indian journals of medical importance.
Most of the earlier volumes of journals received so far are now available in bound form

ment in Tropical Pulmonary Eosino-

in the library for consultation.

( Prof. L. N. Mohapatra)
DIRECTOR



PROJECT IN HAND ON 31.3.1987

A. LEPROSY & MYCOBACTERIA

A. 1. Immunology of Mycobacterial Infection in Man and Animals.

Scientist : Dr. Santosh Kumar Kar
Assistant Director
Technical staff : Mr. Amiya Ranjan Nayak
Research Assistant
Starting date : April, 1985
Objectives :

a) To characterise the Mycobacterium leprae specific antigens circulating in the
body fluids of leprosy patients and to explore the possibility of development of an early
diagnosis for leprosy based on antigen detection.

b) To understand how mycobacterial antigens modulate the immune response of the
infected host.

¢) To understand how mycobacteria survive inside macrophages.

The Approach

This study involves isolation and biochemical characterisation of Mycobacterium
leprae specific antigens from infected human tissue and body fluids and understanding of
their immunological characteristics while in circulation. It also involves use of cultivable
mycobacteria such as Mycobacterium kansasii, Mycobacterium vaccae, Mycobacterium
marinum, Mycobacterium smegmatis and Mycobacterium fortuitum for the isolation of diffe-
rent antigens, analysis of their surface architecture and understanding the mechanism of
their survival in the mouse and human macrophages,

During 1985-86 the work was mostly focussed on developing methods for isolation
of M. leprae specific antigens from infected human tissue and serum. For this no stand-
ard method was available. Since treatment of patients alters the dynamics of the myco-
bacterial antigens circulating in the body fluids and deposited on the tissue for correct
understanding of the process, one needs to study patients who have had no treatment for
leprosy. Such patients are becoming increasingly difficult to find due to introduction of



[ 2 ]
ith human tissue and serum derived

cific to M. leprae, had shown that

mass therapy. Our preliminary study during 1985-86 w
1d be different from armadillo

phenolicglycolipid-I (PGL-I) antigen which is spe
the chemical nature of the PGL-I from human source cou

i that both the
tissue derived PGL-I. Interestingly further work during 1986-87 has shown

PGL-T have identical elution profile in HPLC and in their reactivities towards poplgclor;al
anti PGL-I antibodies raised in rabbits or antibody obtained from human serum. 10 esta-
blish the chemical nature of the PGL-I molecule isolated from human sources 2 detailed
chemical as well as spectroscopic analysis is necessary. For this atleast 10 mg. of pure
PGL-I is needed. To obtain this much of PGL-I sufficient tissue from untreated lepros.y
patients is not readily available. However, our effort is continuing. During this study it
was found that Dapsone, the drug used for treatment of leprosy patient.s, has strong
affinity for mycobacterial lipids and is found to be associated with PGL-I isolated from
treated leprosy patient. This property of dapsone is being studied in greater detail with a

view to understand how Dapsone acts on M, leprae.

Serum and punch biopsy from untreated leprosy patients belonging to TT and LL
category have been collected and the level of PGL-I in them has been measured by using
HPLC and Enzymelinked immunosorbent assay. The level of PGL-I correlates very well
with the bacteriological index for lepromatous leprosy patients. In the case of tubercul-
oid leprosy patients the level of PGL-I in the serum did not correlate with the bacterio-
logical index. When the same patients were given multi drug therapy and their serum
and biopsy were examined, the amount of PGL-I deposited in the tissue or circulating
in the serum was found to be reduced drastically indicating that the treatment is
eliminating M. leprae from their body. This method can now be employed for monitoring
the effect of treatment and also for the identification of drug resistant cases of leprosy.
Serum from twenty contacts of infectious leprosy patients, who are exposed to them
every day and who have not yet developed any clinical symptoms  of leprosy, has been
collected. Four out of the twenty contacts have PGL-1 circulating in their serum. Three
out of four of these PGL-I positive cases are lepromin negative (3 weeks Mitsuda
reaction). It is proposed to continue this study with a larger number of contacts and
measure the PGL-T in their serum at different time points to find oyt about the applica
bility of this system for early diagnosis of leprosy. o

Reactions in leprosy (type I and IT) are believed to be ‘Immunological i
cations’ arising out of the presence of large amount of M. leprae antigensoi thCOmp B
fluid. Using an Enzyme linked immunosorbent test jt has not been possiblg 1 e body
the presence of any mycobacterial proteins in the serum  of patients with o de.tect
Western blotting technique involving biotinylated antibody and e e ! reaction.
avidin is being used to detect protein antigens. This work js jp progress. The ?Onjl‘lgated
for the presence of mycobacterial lipids in the serum of patients havjn-g re;i:‘s evidence
role of such lipids in bringing about immunological complication is being studsgg. The
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Suppression of cell mediated immune response to M. leprae derived antigens is
an unique feature of lepromatous leprosy. It is believed that mycobacterial lipids play
a very important role in causing immunological suppression. The ability of the
phenolicglycolipid-I antigen to cause immunological suppression ina mixed leucocyte
reaction is being tested. There appears to be suppression in mixed leucocyte reaction
in a dose dependent fashion. This work is continuing.

Lipids from cultivable mycobacteria like M. kansasii, M. vaccae, M. marinum,
M. smegmatis and M. fortuitum has been isolated by extraction with chloroform methanol
mixture (2:1) and purified by passing through silicic acid column. These lipids have
been tested for their immunogenicity in mice which were sensitised with live mycoba-
cteria. The lipids were able to elicit delayed type of hypersensitive reactions (DTH)in
mouse foot pad. In a limited study involving human volunteers from a lsprosy endemic
area these lipids were found to be equally immunogenic when given intradermally as
skin test antigen. We are now trying to fractionate these lipids to find out which
component is highly immunogenic and whether they can be used in protection experi-
ments in mice. Since the surface of mycobacteria playgvery important role in the initial
interaction of the organism with the immune system of the host, methods for the analysis
of their surface architecture by using surface probes has been developed. Surface radio-
iodination of mycobacteria by Na I (Iodine Isotope 125)using iodogen method and analysis
of the radiolabelled surface antigens either by sodium dedecylsulphate polycrylamide
gel electrophoresis (SDS PAGE) or by thin layer chromatography (TLC) followed by
autoradiography reveals that there are several lipid molecules present on the surface which
could be labelled with radioactive iodine. In contrast to this, very few, if any, proteins
could be labelled by surface iodination. This again establishes the [act that mycobacterial
surface is very hydrophobic and is different from other bacteria. We are doing further
study to identify the exact nature of the lipid molecules present on the mycobacterial
surface and their role in enabling the mycobacteria to survive in the host.

Justification for the Continuation of the Project :

Development of an early diagnosis for leprosy based on detection of M. leprae
specific antigens circulating in the serum of infected persons will contribute significantly
towards control of leprosy. The same method also can be used for assessing effective
chemotherapy of leprosy by monitoring elimination of M. leprae from the body. There.
fore, the work on the detection of PGL-I in contacts of leprosy patients is of considerable
importance and should be continued. Our understanding of the mechanism of survival of
M. Ieprae and other mycobacteria in an infected host is meagre. It is very likely that the
molecules present on the mycobacterial surface play a very important role in enabling
the mycobacteria to survive in an  immune competent host. Therefore, study on the

mycobacterial surface antigens and their role in immuno modulation should be continued.



A-2, Mycobacterial Genetics

Scientist ¢ Dr. V, R. Subramanyam

Technical staff . Ms. K. K. Mohanty (since Dec’86)
' Mr. B. B. Pal

Starting date : In early 1985

Progress :

As a prerequisite for further genetic studies, standard strains of Mycobacterium
Were mutagenised using NTG to obtain auxotrophic markers. The general methodology
has been outlined in the previous annual report. Updated results are given in Table-1.
Justification for continuation :

A large number of strains with different markers is the raw material of -
genetic studies. Hence more mutants need be found. Simultaneously experiments are
underway to effect gene transfer between marker strains of mycobacteria, by spheraplast
fusion,

Table - 1
Micobacterial mutants
No. of No. of Mutant
Strain colonies mutants Designation Markers **
*# screened obtained :
M. fortuitum 178 2 SM2 Arg
(NIHJ 1615) SM3 Pur
SM2 1914 1 SM29 Arg, Leu,
His
SM3 4129 5 SM24 Pur, Met
SM25 Pur, Met
SM26 Pur, Met
SM27 Pur, Met/Cys
SM28 Pur, Cys/Met
M. smegmalis 203 6 SM10 Lys
Sl 10780 SM13 Leu
SM19 Pur
SM20 Lys
SM21 Pur
SM22 Arg
p) SM33 Leu, ?
SM10 650 SM34 Leu, ?
re plated on a nutritionally rich medium,.

i TG, bacteria we : :
+  After treatment w;';}(;nlfthis medium were tested for auxotrophy on different media.

; lonies . . : :
Discrete €O icate auxotrophy for the particular aminoacid or nucleotide

‘ letter codes indi :
" gl:;?e? indicates experiments in Progress.
ase;



B.FILARIASIS

B-1. Long term follow-up of asymptomatic microfilaraemics in an endemic area
with reference to their peripheral eosinophilia and antibody level.

Scientist : Dr. Shantanu Kumar Kar
Technical Staff : Miss. J. Mania
Mr. K. Dhal

Mr. R, N. Nayak
Mr. T. Moharana
Mr. S. Rout

Starting date : November 1985

Progress :

a) In order to identify the asymptomatic carriers in endemic population for study,
population from two villages (Kumarabasta and Panichhatra) were screened by clinicopa-
rasitological examination and 114 subjects were selected for follow-up,

b) Blood was collected (5 ml.) for detection of

i) mf (by nuclepore membrane filtration technique),

ii) Differential Leucocyte count, Absolute eosinophil count,

iii) Detection of filaria specific antibodies (IgG, IgE, IgA) and

iv) Immune complexes circulating in blood.

<) Blood was also collectzd from non-endemic population for comparison from Phulbani
and Bolangir districts.

The one year follow-up examination was completed and results are summerised
below. The second year of follow-up was initiated in November, 1986.
a) 34 sera were tested for detection of filaria specific antibodies (IgG) using W. bancro-
Jti mf,
b) Immune complexes circulating in their blood was tested by PEG precipitation techn-
ique in 1] cases of which 2 were positive.
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c) The age, sex distribution and eosinophil count of the carriers are summerised in

table below. (Table-2)

Table-2
Age AM.C. Total Eosinophil count/
group Studied cub mm_Eliod
M F 3000 3000 or more
01—14 20 21 41 40 1
15-29 18 18 36 36 0
30—44 ¥ 19 19 0
45+ 6 12 18 16 2
Total 51 63 114 111 3

Justification for continuation :

The above study will highlight the serial immunologic changes occuring in

ntinuation or conversion of the carrier stage to amicrofilaremic or
o filarial infection cad be

d progress during asym-
informations.

carrier stage during co
disease state. Their peripheral eosinophil responses related t

evaluated. It was presumed that lymphatic alteration occurs an

ptomatic carrier stage. The tonometric assessment will reveal the above

Hence the study is important and should continue.

B-2. Study of arthritis with relation to filariasis in filaria endemic area.
Scientist : Dr. Shantanu Kumar Kar
Technical Staff : Miss. J. Mania
Mr. K. Dhal
Mr. R. N. Nayak
Mr. T. Moharana
Mr. S. Rout

Starting date March 1986

Progress :
a) Screening of the endemic population of two villages by clinical and parasitological

examination revealed that 61 out of 997 subjects had features of arthritis not pertai-
g toany specific ctiology (Rhumatoid, tuberculosis, syphilis, osteo-arthritis, spesis)

e, sex matched endemic normals (56) were taken from same endemic area as
how any evidence of arthritis. Approximately 25 individuals with
atients attending orthopaedics OPD in

nin

b) Ag
controls who do not s
arthritis (of specific cause) will be selected in p

Hospitals.
parasitological examination for detection of mf (by membrane filtre technique), blood

c) :
examination (DC, TLC, AEC) were carried out in above subjects.






