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Preface

The Regional Medical Research Centre (RMRC) at Bhubaneswar was established
by the Indian Council of Medical Research (ICMR) to generate regional capabilities for
tackling local health problems. From its very inception (July 1982) the centre has taken
up the study of human lymphatic filariasis . covering its epidemiological, clinical,
immunological, entomological and therapeutic aspects, Considerable amount of work has
been done in these areas to gather the base line data in this endemic belt filariasis in the
state. Several issues have emerged from these studies which need to be looked into indepth.
Scientific acquisition of knowledge is a tedious process. Early diagnosis, the wide spectrum
of host response, effective control measures and arresting the progress of the disease are

some of the aspects on which emphasis is given over the_ past few years.

They know enough who know how to learn and research activity is the only
road to knowledge. The centre had set up a field unit for study of Malaria in the tribal belt
at Jeypore in Koraput district endemic for falciparum infection.  After the
preliminary study in collaboration with the Vector Control Research Centre, Pondicherry, the
emphasis shifted to control of Malaria in the hilly terrain. Consequently this work was
assigned to the VCRC which now is operating in that area with its fie!dr sta_tion at Jeypore.
One Research Officer (Dr. S.S.S. Mahapatra) from this centre with considerable experience

in the field of Malariology has been posted there to work with VCRC team.

The other areas of activity include study of G-6-PD deficiency in the Malaria
endemic area at Keonjhar district which has a high tribal population. Having established the
presence of this enzymatic deficiency the emphasis now is on study of the variants. The
study of Sickle Cell Disease in the population in Western Orissa is continuing at the
Sickle Cell Research Centre functioning at the V.S.S. Medical College, Burla, Sambalpur
district.

A team from this centre (Dr. S.K. Kar, Asst. Director & Dr, G.P. Chhotray, S.R.0)
visited several remote villages in Koraput district last year and submitted a report to the
council on the epidemic of meningococcal meningitis there, It started in the winter of 1986
(February) and is still continuing in the three neighbouring districts of Koraput, Kalahandi
& Phulbani. A copy of the report was submitted to the Director of Health Services, Orissa

for his information and necessary remedial measures.

As has been the practice in the past the ongoing programme are given under
different topics/disciplines. The projects which were completed during the year under
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report are given serially in the next chapter. Several new prOjeCfS' which 'arfa proposed for
the year 1989-90 are given separately with the objectives & brief description of the study
planned.

The Bhubaneswar Development Authority has been entrusted to develop the
entire 2 acre, RMRC campus, clear the shrubs & bushes, plant flowering trees and lay the
lawns. The construction of laboratory building is nearing completion and is getting
finishing touches. Dr. S. Jayachandran, Dy. Director who had joined this centre on
transfer from V.C.R.C.. Pondicherry in February 1988 has since been transferred to the
ICMR headquarters (posted at the Anna University, Centre for Biotechnology, Madras) in
December 1988. We welcome Dr. G.S. Bhattacharya, SRO (Clinical) and Mr. Anil Kumar,
SRO (Statistics) who have recently joined this centre.

I would like to record my sincere thanks and appreciation of the co-operation
I have received from the scientists, research staff, laboratory personnel and the staff in
administrative wing to discharge my duties during the year. The spirit of team work,
mutual co-operation among the scientific and research staff is our source of inspiration. The
valuable advice received from the members of the Scientific Advisory Committee and
support from the Ethical Committee are our guiding factors. The encouragement received
from the Director General and Addl. Director General as the Chief of the ECD division are
thankfully acknowledged. The support received from the headquarters office is very
satisfying. Every year is a mile stone in the development and growth of this infant institu-
tion. Now that the teething troubles are nearly over we hope to discharge our duties and
responsibilities to the best of our ability during the years to come.

Prof. L. N. Mohapatra
Director
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Ongoing Projects

1. FILARIASIS

1.1 Study of arthritis with relation to filariasis in filarial endemic area.

Scientist : Dr. S. K. Kar
Technical staff : Miss J. Mania
Mr. T. Moharana
Mr, S. C. Rout
Mr. K. Dhal
Starting date : March 1986
Progress :

Screening of the population in villages endemic for filariasis had earlier revealed 90
subjects with features of arthritis not pertaining to any specific aetiology (ruled out by
clinical examination).

a) The mf status, filaria-specific antibody titre (using homologous mf Excretory-Secretory
(ES) Ag by ELISA), mean circulating immune-complex and circulating filarial antigen
(using Filaria Specific (FS) IgG by ELISA) were determined in 39 blood samples from

study cases.

b) Microfilaraemia was detected in 16 (18Y%,) of study cases. The mean eosinophil count
percentage was 10.3 + 5.57.

c) The circulating filarial antigen was detected in 26 (66.79%,) cases. The mean circulating
immune complex level of 0.108 + 0.066 units was detected in 39 cases.

Justification for continuation :

It is proposed to carry out synovial membrane biopsy for study of filaria-specific
immune complex deposits (by immunofluoresence and immunoperoxidase method) and
histopathological changes. This in-depth study may reveal if there is any association with

filarial aetiology.
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1.2 Sciatica like syndrome in Filariasis

Scientist : Dr. S.K. Kar
Technical staff ¢ Miss J. Mania
Mr. T. Moharana
Mr. K. Dha!
Mr. R. N. Nayak
Collaborator :+ Dr. R. N. Sahu

Prof. of Neurology
SCB Medical College
Cuttack

Dr. G. S. Acharya
Cancer Institute
Cuttack

Starting date : October 1987

Progress :

Seventy subjects presenting with neuralgic pain pertaining to lower/upper limb for

six months or more were screened in a filarial endemic village. They were subjected to
clinical, neurological, parasitological and immunological assessments.

a)

b)

c)

d)

€)

f)

Eight out of 70 cases were studied in detail for radiology of L3—L4 spine (A.P., lat
view) to rule out any bony deformity, ultrasound scan of the nodules detected clinically
(approx 2” lat to L3—L4 level), neurological manifestations and aspiration cytelogy
of the nodules.

Well-defined nodules (1-5 cm—2.5 cm at L3—L4 level) were detected by scan in all
the cases. Radiology of spine and neurological examination did not reveal any
neurological deficit as to the cause of unilateral limb pain.

Aspiration cytology showed few lymphocytes and eosinophils not specifying any
definite aetiology.

The response of these nodules to DEC therapy is being evaluated.

In study cases the mean Circulating Immune Complex (CIC) level was 0,092 + 0.061
and 20 (80.0%,) cases were positive for filaria specific antibody:.

Biopsy of these nodules are being taken in a few cases for histopathological study. The
study will be completed this year and detailed results will be analysed.
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1.3 Chemotherapy of Filariasis : Comparative study on efficacy of DEC in
different dosage schedule.

Scientist : Dr.S.K. Kar
Technicalfstaff ¢ Miss J. Mania
Mr. P. K. Kar
Mr. T. Moharana
Mr. K. Dhal
Mr. R. N, Nayak
Starting date : January 1988
Progress :

After screening the endemic population the subjects presenting with grade Il and
grade 1l lymphoedema and/or hydrocele were selected for the study (125 cases). Age, sex
matched subjects with similar manifestations (32 cases) were taken as controls.

The study cases were re-grouped according to the regimen used (DEC and/or
conservative physiotherapy). The regimens used were DEC 80 mg/kg wt/day for 3 weeks
every month with or without conservative therapy. In controls, DEC was used 6 mg/kg/day
dosage in similar fashion. Periodic clinical, parasitological, immunological (filaria specific
Ag & Ab detection, immune complex assessment) and biochemical (SGOT, SGPT, Alk.
phosphate, serum cholesterol) examinations are being carried out to ascertain any alteration
during therapy. Limb circumference, tissue tonicity (using a tissue tonometer) at 3 fixed
points were measured periodically to assess any alteration of lymphoedematous limb size.
Analysis of the result will be carried out 1 year after completion of study.

Justification for continuation :

The periodic assessment and therapy need to continue for at least one year so as

to get any effect on reduction of lymphoedematous limb size. Earlier pilot chemotherapy

study reported from this centre (Annual Report 1987-88 p. 7) has shown beneficial results.

1.4 Evaluation of cardiopulmonary involvement in tropical pulmonary eosino-
philia and response 1o DEC.

Scientist « Dr. S. K. Kar
Technical staff . Miss J. Mania
Mr. K. Dhal

Mr. R. N, Nayak
Starting date . June 1988
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Progress :

Tropical pulmonary eosinophilia (TPE) is a hypersensitive reactiun to microfilarial
antigen. The prevalence of this syndrome was found to be 0.9% in a defined endemic
Population (RMRC annual report 1986-87 p-30). This study was initiated at Unit 1)

dispensary, Bhubaneswar, where suspected cases of TPE are being referred to the clinic
twice a week.

The initial screening process includes detailed clinical examination, blood (DC,
TLC, AEC) and stool examination. The subjects with absolute eosinophil count of 3000
cells mm® or more with chest symptoms and/or signs are included in the study. The
study cases are assessed by static and dynamic pulmonary function tests (FEV, FEV1 ve: FYC.
TLC, PF, FEV/VC), and electro-cardiogram. Blood samples are taken for estimation of
filaria-specific antibodies (19G, IgM by ELISA), immune-complex and circulating filarial
antigen. Radiological chest signs and heart size are also assessed (X-ray chest PA view)
in study cases. The study subjects are treated with DEC and evaluated periodically for any
alteration of clinical symptoms/signs, dosage requirement of DEC and for follow-up.

A total of 37 cases are included in the study so far with mean age 30.5 yrs + 9.7 yrs,

eosinophil percentage 40.34 1 6.6% and absolute eosinophil count of 8181.1 + 2113.3
cells per cub mm of blood at the initial period of study.

Justification for continuation :

The study will highlight the varied clinical presentation of TPE, alterat
functions and dosage requirement of DEC for

lung function and other immune responses.

ion of lung
reversibility of symptoms, eosinophil level,

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

Scientist : Dr. S.K. Kar

Technical staff : Miss J. Mania
Mr. P. K. Kar
Mr. R. N. Nayak
Mr. T. Moharana
Mr. K. Dhal
Mr. S. C, Rout

Starting date : November 1985
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Progress :

Out of 87 subjects who co-operated for the 3rd year follow-up, 11 cases
developed clinical manifestation of filarial disease. The majority 73 (83.9%) continued
their microfilaraemic status. Circulating antigen (ELISA using filaria specific IgG) was
detected in 45 (51.7%). Ten (11.5%) had positive filaria specific antibody (19G).

Justification for continuation :

The above study will highlight the immunologic changes occuring in carrier state
and conversion of carrier state to amicrofilaraemic or disease state. This will add to the
knowledge of the course of carrier state and associated host response.

1.6 Immunological studies on filariasis

Scientist : Dr. M. K. Das

Technical staff : Mr. M. K. Beuria
Ms. A, Mishra

Starting date : July 1985

It is an attempt to study the immunological properties of filarial parasites,
especially the infective larval ( L3 ) stage, which has not been systematically investigated.

Progress :

In the initial phase of this study, (RMRC, 1987-88 annual report, p-10) various
immunological parameters e.g. antibody, antigen and circulating immune complex levels of
L; of W. bancrofti were measured in filarial sera. Lz larvae were obtained by membrane
feeding technique and from widely caught Culex quinquefasciatus in Puri district.

1. To develop an antigen-based immunoassay efforts are continuing to detect L3 antigen
in filariasis by ELISA for wider applicability. This was previously performed by counter
immune electrophoresis using hyperimmune rabbit anti-Ls serum. More of the antiserum
is being produced. Availability of enzymes for conjugating to the sera is awaited.

2. IgE antibody is known to be of crucial importance in parasitic helminth infection
where it plays protective and cytotoxic role. IgE levels to somatic antigens of L3 were
measured by ELISA in filarial infection. The highest IgE response is in patients of
Tropical Pulmonary Eosinophilia (TPE) (n==22), the mean titer being 6 times higher
than that of endemic normals. It is of interest to note that IgE titer in endemic normals
(n=45) and chronic filariasis (n=40) are nearly equal whereas that of asymptomatic
mf-carriers (n=25) is low. In non-endemic normals IgE response to L3 is almost -

non-existent,
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However amount of lgE-compleXEd Circulating Immune Camplar. (Ei) specific to
Ls in filarial sera was found to be rather low compared to IgG or IgM-CIC.

As a corollary to humoral IgE response, immediate type hypersensitivity is being
studied with filarial antigens in experimental animals.

Work is in progress to fractionate and characterize defined antigen(s) of parasites
for the induction of IgE. Cattle filarial worm ( Setaria ) which offers an abundant source
of antigen is also being used for this purpose. Glyco-conjugate antigens will be analyzeq
to investigate the role carbohydrate residues play in filarial immunology.

3. 1gG sub-class distribution of L3 antibody response is being analyzed in details. IgG4
appears to predominate in asymptomatic carriers. .

1.7 invitro culture of microfilariae

Scientist . Dr. N.M. Pattnaik

Technical staff : Sri Dasarathi Das
Dr. Gouri Sankar Satpathy
Sri Hari Shankar Nayak

Starting date . September 1985

Conditions suitable for inducing development of the microfilariae in culture are
not yet found. Following the lack of success with animal cell culture media and
bacteriological media, alone or in combination, emphasis is being put on insect haemolymph
as a media supplement. Use of whole haemolymph, however, proved toxic to the
microfilariae (vide infra) irrespective of source (larvae or adult——mc;squito co h, tussar
moth). The toxicity has now been found to be due to two compon'e t‘f701acT,h o
molecular weight polyphenol—oxidase (tyrosinase) and (2) a low n|s'(l) © 'ght
component. The latter, also lytic to red blood cells, is being studied in de::i‘: P

The residual haemolymph, freed of the abo
its growth promoting activity,

Maintenance of the purified microfilariae i
being done as a matter of routine for the productio
The microfilariae are also being used as a soyr
secreted products is hampered because of dilution
lyophilisation facilities become available.

N serumfree medium (Lis + Grace’s) is
nof E"C'atmv- Secretory (E-S) material.
ce for somatic antigen. Characterisation of
Problem and is to be continued when
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As an adjunct to the studies with W. bancroftj, microfilariae from Setaria spp. are
now being used as a model for developmental and immunological studies. An obvious
advantage with this model is that from the collected adult worms eggs as well as micro-
filariae are being produced in culture and thus are free from any serum component.

1.8 Characterisation of plant microfilaricidals.

Scientists : Dr. N.M. Pattnaik

Dr. V.R. Subramanyam
Technical staff : Sri Dasarathi Das
Starting date : February 1987

Some plant extracts used in the Homeopathic and Ayurvedic systems were found
to kill microfilariae in culture. Of these Shakhotak (sahada, Streblus asper) has long been in
use as an antifilarial and hence was chosen for further study.

An aqueous extract of the bark or leaves was found to be microfilaricidal as well
as lytic to red blood cells (rbc). The bark extract contained a higher concentration of these
activities and is being used for purification of the active component.

Fractionation by gel permeation chromatography showed a small peak of high
molecular weight and a much larger peak of lower molecular weight. The latter, containing
mostly condensed tannin, was lytic to rbc but not microfilaricidal. The high molecular
weight fraction was microfilaricidal but had no effect on rbc. This microfilaricidal fraction
is now identified as a glycoprotein as judged by the presence of carbohydrates (phenol-
sulfuric acid) and its degradation by trypsin.

Purification of the shakhotak microfilaricidal is now underway as a prerequisite to

its characterization.
19 Role of Insect Haemolymph in microfilarial development in culture.

Dr. N. M. Pattnaik

Scientist
Technical staff Sri Pramod Kumar Rana
Starting date : July 1987

In connection with the culture of microfilariae it was found that insect haemolymph
from several sources are toxic to the microfilariae. Attempts to purify this component from
the haemolymph of tussar moth, both larvae and adults, have pointed to two fractions

9
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displaying this activity. The high mol. weight fraction contains polyphenol oxidase
(tyrosinase) which is essential for insect defence mechanism through melanisation. This
kills microfilariae in presence of tyrosine but is not lytic to red blood cells.

The second component is lytic to rbc and is routinely assayed this way. The rate
of lysis is concentration dependent in a sigmoid fashion and displays a lag period before the
onset of lysis. This is particularly pronounced at low concentrations of the toxin as well as

at lower temperatures.

Another interesting facet of this toxin is that while it appears to have a very low
molecular weight in the larvae it shows a much higher mol. weight in the adults. Whether
it is due to a change in molecular forms or to its association with other macromolecules,

particularly lipo-proteins, is under study.

This work will - be helpful in understanding the developmental dynamics of the
insect defence reactions as well as the role of haemolymph in growth of microfilariae.

1.10 Public Health perspective of filariasis and evaluation of alternate

medicines.
Scientists : Dr. N. M. Pattnaik

Dr. V. R. Subramanyam
Technical staff : Dr. Gouri Shankar Satapathy

Sri Dasarathi Das

Sri Pramod Kumar Rana

. Sri Hari Shankar Nayak

Starting date : February 1986

This project operates in three areas namely Jatni, Mendhasal and Puri. From our
initial work at the Jatni PHC the problems of co-operation from the people in the night
blood survey became apparent. This, combined with non-distribution of medicine in the
village itself as well as the drug reactions, has made the PHC programme rather ineffective.
Having made this observation we set out to find ways to overcome these difficulties as
well as to look for control measures (parasitological) better accepted by the people. The
latter includes shorter regimens of DEC and medicines already in local use.

At Mendhasal PHC the villages of Mendhasal, Jamujhari, Kantabada and Simuli-
patna have been or are being surveyed (Table 1) and medication started. Six-monthly and

10
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annual parasitological/clinical follow ups are planned to monitor the efficacy of this inter-
vention which appears promising in controlling microfilaria densities (Table 2).
Table 1

Filarial Profile around Mendhasal PHC
April-May 1988

Mendhasal Jamujhari
Muslim Others Total Total
Study population (n) 236 1296 1632 766
Mf rate (%) 17.4 10.7 11.8 16.5
Disease rate (%) 1.4 22,5 20.8 15.7
Mean mf count 22.0 14,6 16.5 233
n=number
Table 2
Effect of Treatment on Microfilaraemia -
Group Treatment Mean microfilaria counts
(no. of carriers examined)
(May-July ‘88) April "88 August ‘88 March “89
Mendhasal .
A (Unani Med.) 22.0 27.3 19.8
(41) (33) (20)
B DEC, 1g 10.0 2.8 4.6
(in 5 doses)** (70) (54) (47)
& Placebo - 145 185 275
(37) (24) (16)
D DEC, 1g 24.8 6.6 6.5
(in 5 doses) (32) (23) (15)
D i 16.3 123 11.8
A+8+C+ (180) (134) (98)
ihari DEC, 3.0g 23.3 5.7 3.0
e (in 15 doses) (127) (88) (78)

* Pre-medication baseline data.
*+ All Dosage : 200 mg for adults (100 mg for children below 15) at bed time only.
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