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Annual Report 1990

Preface

Research is a continuous process like time while annual report is a periodic account of
activities of an organization. Present activities are always based on the past and therefore in
presenting annual report I mention in brief what this young institute has achieved in the short
period of its existence. Of course, in doing this I would highlight only some ma jor events which
contributed to its present glory.Bymere accident I have been closely associated with this institute
as the Officer-in-charge in a stop-gap-arrangement. This being the fact I have merely attempted to
introduce such changes which I felt absolutely necessary. Starting with cleaning the wild growth
in the campus and clsewhere, the dark campus has been enlighted with bright tube lights all
round. A sense of accountability and discipline can be seen among workers in contrast to what we
observe in our daily life today. '

This centre was born in 1981 to undertake original research work on diseases prevalent
in this region, hence the name Regional Medical Research Centre. The institute is equipped to
conduct advanced researches in Filariasis, Malaria, intestinal parasites, Haemoglobinopathies
andnow in Leprosy. Italso functions as a centre for surveillance of AIDS. In epidemics it assumes
additional task of assisting local medical authorities in their efforts to combat diseases. The
institute has well qualified scientists in medicine, biochemistry, physiology, pathology,
microbiology, immunology, entomology and biostatistics. The institute also takes active part in
training and guiding research students for Ph.D. degrees of Utkal University and Sambalpur
University. Presently ten students are working for Ph.D. and two have obtained Doctorate de gree
in the past. It is a pleasure to state that two Senior Research Officers, Dr. A.P. Dash and
Dr. B. Ravindran have been promoted to the rank of Asst. Directors with effect from July 1990.

Lab work on Filariasis has already developed immuno diagnostic assay methods for
detection of filarial infection in asymptomatic microfilaria carriers and characterization of
antibodies to microfilarial sheath. The observation of antigenic mimicry between Diethylcar-
bamazine and microfilariae has opened newer avenues for possible development of a vaccine
against Filariasis. In clinical studies of filaria effects of a new drug named Ivermectin has been
found to be very effective in reducing circulating microfilaria by a single dose. It appears to have
a promising future. The project is financed by a WHO grant. In the field of experimental and
human malaria for the first time a very specific immunodiagnostic spot assay has been developed
in this centre to diagnose cases of cerebral malaria, Further, antimalarial property of a plant
named Streblus asper has been demonstrated in lethal murine malaria (Results under publica-
tion). Genetic studies have indicated a weak association between (G-6-PD) deficiency and
malariain tribal population. Inentomology biological vector control using B.sphericus and other
larvicides like aphid extracts have been initiated with encouraging results. Work on mico-
bacterial genetics has yielded a large number of auxotrophic mutants that can be used for gene
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ecently an electrophysiological laboratory with modem
take neurological studies in leprosy and allied neuropa.
croelectrodes and conventional methods. The
dertake advanced work.

transfer experiments in micobacteria. R
equipments is being established to under
thies in conscious human subjects using tungsten mi
Biostatistics section has acquired a modern computer to un

Recently Dr. J.L. Patra, R.O. (Clinical) with special training in Epidemiology has joined
the institute while Dr. N.M. Pattnaik, SRO, left on transfer to VCRC, Pondicherry. I take the
opportunity to welcome Dr. Patra, Sri S.C.Rout, R.A., Biostatistics and Insect Collectors SriRK.
Patra, B.Pradhan, C.S. Tripathy and S.S. Beuria as new members. Some major events of the year
1990 need to be mentioned. These are taking over of the new laboratory-cum-administrative
building, shifting of laboratories, convening of SAC meetings in two sittings, development of
parks and lawns, electrification of the campus, building approachroad, maintenance of the inside
roads, construction of the garages, scooter sheds and cycle stands.

The institute has played a special role in assisting local medical authorities in tackling
cholera epidemic in July 1990 and arranging seminars on different aspects of leprosy at Dist.
H.Qrs. The institute al$o investigated the cause of selective male deaths in mysterious circum-
stances in a remote tribal village in response to acall from the Parliament. Under the advice of the
Scientific Advisory Committee a field unit of RMRC s being started at a remote tribal village in

Phulbani to study the impact of malaria.

Brig. M.S. DASH (Retd).
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Ongoing Projects

1. FILARIASIS :

F.1. Immunological studies on Filariasis

Scientist P Dr. Manoj K. Das

Technical Staff Mr. MLK. Beuria

Starting date - July 1985
Objective :

_ Sinceinfective larval (L) stage initiates the filarial infection andis the first toencounter
with the hostimmune system, the logical target of immunological investigations should be the Ly
stage. Such an approach will be useful in determining exposure to infection, in immunological
changes associated with the progress of the disease and in characterizing the protective immunity,
if any, in the endemic population.

Progress :
1.1.  Prevalence of W.bancrofti Lj-specific IgE antibodies

Earlier reports from this centre (Annual report 1989) demonstrated appreciable levels of
specific IgE antibodies in filariae endemic population but not in people living in non-endemic
regions (e.g., Keonjhar district of Orissa).

IgE positivity by ELISA was calculated in comparison with a panel of non-tropical

sera (European & American), The results obtained are as follows for people in Puri district of
Orissa.
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Table-1
Group n L,/IgE positivity (%)

Chronic filarial patients 25 96.00

-"TPE 20 100
Asymptomatic carriers 21 71.40
Endemic normals 60 80
Normal individuals from non-coastal | |
regions (Angul & Keonjhar) 60 13.30

The acquisition of IgE positivity was determined in two different age groups (children
and adult) of endemic normals, and the data suggest that it is age - related (Table-2). Infective-
larvae specific IgE levels vary considerably with age.

Table-2
Group (n) IgE positivity (% )
Children (23) 17.40
G-8yrs)
mean 6.0 + 1.70 yrs
Adult (30) 80.0

(2340 yrs)
mean 31.40+6.10yrs

ITH (skin-sensitivity) reaction to L antigens was also studied in infected people. ITH
response was observed in 28% of endemic normals (n=42), and about 13% each in chronic and
mf carrier patients (n=15). ELISA results demonstrated that clinical patients exhibiting
negligible ITH reactions have high IgG antibodies in addition to IgE. The high IgG levels could
act as "blocking antibody" to ITH reactions. Because of the scarcity in obtaining W .bancrofti Lss
in large numbers, antigens were fractionated from cattle filarial parasite S.digitara and their '
cross-reactivity was checked with L5 antigens. Thus an antigenic fraction was purified, which is of
low molecular wt. (LMW) glycoprotein and found to possess negligible phosphorylcholine
determinants. It's IgE profile in filarial sera is shown below (Table-3).
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Table-3
Group n LMW/IgE positivity (%)
Chronic filarial patients 25 100
Asymptomatic carriers 20 90
Endemic normals 47 89.4
Normal individual from non-coastal regions 40 )

Immunological involvement of carbohydrate residues in filariasis is also ascertained.

1.2.  IgG4 Serology in Filarial Patients :

IgG4 antibodies to Ly antigens were found to be preferentially expressed in asympto-
matic microfilaraemic patients. Results obtained are as follows :

Group n IgG4 positivity (%)
Endemic normals 25 16.0
Asymptomatic carriers 20 75.0
Chronic 20 25.0

More number of sera is being checked.

1.3.  Studies are in progress to quantitatc the levels of L4 antigens, phosphorylcholine and of
infective-larvae conjugated carbohydrate moieties in the sera of filarial infected population.

F.2.  Studies on antibodies with reactivity to Diethylcarbamazine.

Scientists 4 Dr. B. Ravindran
; Dr. N.M. Pattnaik
Technical staff g Ms. T. Hussain

Mr. AK. Satapathy
Mr. P.K. Sahoo

Starting date ¢ July '85

Antibodies reacting with DEC were produced by us four years ago by using a hapten,
methyl piperazine carboxylic acid (MPCA), an acid hydrolysis product of DEC., Interestingly
anti-DEC antibodies were found (o cross-react with microfilariae of W.bancrofti indicating
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thereby a possible antigenic mimicry between the parasite surface and the drug. Further it wyg
demonstrated that anti-filarial antibodies in human filarial sera would cross-react with DEC,
Studies were continued further tocharacterize the anti genic determinants reacting wnh anti-DEC
antibodies and to analyse other closely related haptens and carrier systems for elicitation of antj-
DEC antibodies in rabbits. The following were the observations :

ne carboxylic acid (PCA) and piperidine
haptens. Tetanus toxoid was used as a
ti-DEC antibodies in rabbits. The
d PPA elicited

a. Two derivatives of piperazine namely piperidi
propionic acid (PPA) were used along with MPCA as

carrier molecule instead of bovine serum albumin to raise an .
resultant antisera were tested by inhibition ELISA for DEC specificity. MPCA an

comparable titres of anti-DEC while PCA was relatively inferior in this respect.

Anti-PPA, anti-MPCA and anti-PCA antibodies reacted with microfilarial surface of
fluorescence assay. The reactivity could be effectively
CA and also with

b.
W .bancrofti as shown by indirect immuno
inhibited by preincubation of the antisera with free haptens, viz., MPCA,PPA,P

DEC.

c: Attempts were made to characterize the molecular specificity of the cross-reacting
filarial antigen. Treatment of microfilaria of W .bancrofti with proteolytic enzymes, sodium
periodate, chitinase, lipase and a variety of other enymes indicated that the anti-DEC could
recognize carbohydrate moieties on microfilarial sheath. Wheat germ agglutinin (WGA) which
has a specificity for N-Acetyl glucosamine (Gluc NAc) residues and thus to the microfilarial
sheath was found to competetively inhibit the binding of anti-DEC antibodies to microfilariae.
Since chitin (poly Gluc NAc) has been shown to be a component of microfilarial sheath, the
possibility of using chitin binding lectin for development of idiotype vaccine for polysaccharide
antigens has been proposed in Inmunology Today (see under publication).

Immunological studies on antibodies to Diethyl Carbamazine - an approach

¥.3,
for developing an immunoprophylactic agent against filarial parasites
Scientist Dr. B. Ravindran
Technical staff Ms. T. Hussain
Mr. AK. Satapathy
Mr. P.K. Sahoo
Starting date - September, 1990.
Circulating microfilariae are responsible for transmission of the disease in human
communities and antibodies reacting with microfilarial surface have been shown to be respon-
sible for elimination of microfilariae. Since antibodies to DEC were demonstrated by us to react
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with microfilarial surface of W.bancrofii, it was logically expected to extend this obsérvation to

in vivo studies involving circulating microfilariae in experimental animals. The following are
some of the observations made :

a. Attempls have been made to raise anti-DEC using carrier molecules other than BSA.
Tetanus toxc_)ld (TT) and keyhole limpet haemocyanin (KLH) have been used to couple MPCA
and antibodies to DEC were raised in rabbits. Anti-DEC and anti-microfilariae (W.bancrofti)

titres were monitored. Tetanus toxoid was found to elicit very good titres while KLH was far less
effective.

b. Apart from Freund's complete adjuvant (CFA), other adjuvants such as Alumhydroxide
and Freund's incomplete adjuvant were also used alongwith plain antigen for raising anti-DEC
in rabbits. Anti-DEC and anti-parasite titres were compared. The results indicated that CFA is
superior to others in eliciting anti-microfilariae titres - however plain antigen (TT-MPCA) in the
absence of adjuvant elicited good anti-parasite antibody titres in rabbits.

G Since W.bancrofti has not been adapted in small laboratory animals, in vivo studies can
be performed only with Brugia sp. which are adaptable in Jirds and Mastomys. Initial studies
have indicated the cross-reactivity of anti-DEC to microfilarial (mf sheath and somatic antigen)
and adult antigens of Brugia pahangi indicating thereby that Brugia sp. can be used for
undertaking in vivo studies using anti-DEC. Attempts arc underway to procure Brugia malayi
infected jirds/mastomys for maintenance and use in RMRC, Bhubaneswar.

F.4. Detection and characterization of anti-sheath antibodies in Bancroftian

filariasis.

Scientist : Dr. B. Ravindran

Technical staff : Mr. A.K. Satapathy
Ms. T. Hussain
Mr. P.K. Sahoo

Starting date : March 1986

Antibodies to microfilaria sheath play a central role in elimination of circulating
microfilariae in human lymphatic filariasis. Our studies in the past had shown the relevance and
the immunoglobulin isotypes with anti-sheath activity in various clinical spectrum of Bancroftian
filariasis. We had also reported preliminary characterization of the sheath determinants

recognized by anti-sheath antibodies. The following is the summary of investigations undertaken
this year :







