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PREFACE

Filariasis has been the major thrust area of research at this Centre from the very
beginning. Basic studies were continued on the immunology of filariasis using various
haptens, putative antigens and enzymes of cattle parasite S.digifata to understand their
antigenicity and/or immunogenicity with protective influence in human filariasis. Many
imponderables have to be crossed to devise immuno-prophylactic agents for multicellular
nematode parasite W.bancrofti which lives in deep lymphatic channels. This Centre had
achieved considerable progress in the experimental animal models of filariasis using
Mastomys councha. Clinical trial with Ivermectin to document its role in reducing sickness
due to filariasis is in the final stage. The biocide B.sphaericus is being field tested to document
its efficacy in controlling vector population and their vectorial capacities to transmit filariasis.
Newer plant products are also being tested for their efficacy in changing the biology of the
vector mosquitoes and their reproductive capabilities.

Documentation of the extent and severity of health and nutritional problems in this
region, covering Orissa and its neighbouring states has been viewed as the major task of
this Centre. Studies on pre-school children, mothers and school children were carried out in
different segments of the population. The study of haemoglobinopathies is proposed to be
taken up at community level, instead of hospital based studies. Cluster sampling and selection
of clusters on proportionate basis of population (PPS) from the villages or sub-centres

listed will be used for health surveys in this region.

The Joint RMRCs Meeting (June, 1995) has identified filariasis and micro-nutrient
deficiency disorders as the thrust areas for this Centre. The VCRC, Pondicherry and the
NIN, Hyderabad have been identified as the neMérking institutions for collaborative work.
Dialogue was established with medical colleges of Orissa and Andhra Pradesh to support
research programmes by interested faculty members, by extending technical support and
by providing training facilities to young research workers in their group. This aspect was
also emphasized and approved by the Joint RMRCs Meeting.

Necessary training for middle level workers and interaction with sister institutions
have been the strengths of this Centre. | take this opportunity to thank all our SAC members
and staff of this Centre for helping me to steer this ‘Centre with greater confidence and with
a sense of fulfilment. We are grateful to Dr.G.V.Satyavati, Director General, ICMR and to
Prof.L.N.Mohapatra, SAC Chairman and Ex-Director of this Centre for their valuable guidance

~ and encouragement during the year,

Place : Bhubaneswar, Dr.K.Satyanarayana
Date : 15.07.1995. Director
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. PARASITE IMMUNOLOGY DIVISION

1.1. IMMUNOLOGICAL INVESTIGATIONS IN HUMAN FILARIASIS USING

PURIFIED ANTIGENS

Scientists : Dr. M.K. Das
Ms. M.S. Bal

Technical staff : Mr. H.S. Naik

1.1.1. Detergent-soluble fraction of Setaria digitata

This laboratory has earlier described the low I9G levels to a detergent-soluble antigenic
fraction of Setaria in microfilaraemic individuals compared to amicrofilaraemic people (J.
Bioscience, 19:201-206, 1994). In a similar search, a high molecular weight (Approx 1X10°
KDa) antigen was obtained which exhibits reduced IgM levels in Mf positive individuals and
even in chronic filarial patients. The highest IgM response was observed in endemic normals
(disease free adult residents). Dynamics of this antibody response in endemic communities

are being studied.

1.1.2 The filarial allergen, Sd30

A low molecular weight (Fraction-Ill, 30 KDa) fraction with allergenic activity in endemic
population was earlier isolated from Sefaria and biochemically identified to be a proteolytic

eénzyme.

(1]



A hyperimmune rabbit antiserum to Sd30 was prepared and the extent of cross-
reactivity with other (crude and purified) filarial antigens was determinied (Tavie 1). The
antisera cross-reacted maximum (55%) with the adult extract (AE) of *Setaria. Infective-
larval antigens of setaria (20%) or human parasite of B.malayi (22%) reacted to a lesser
extent. The filarial proteases SdP, and SdP, (vide project 1.2.2) also reacted with the

antiserum (30-45%).

Table - 1 Reactivity of Rabbit antisera to Sd30 with filarial antigens

Antigens ELISA reactivity (%)
Sd30 100
SdAE 55
Sdi, 20
Sd Mf 32
sd egg 26
B.malayi L, 22
Sd P, 45
SdP, 30

It is of interest to note that although the allergen (Sd 30) was isolated from aduit
stage of parasite, all the other stages do possess structural homology akin to this allergen.

1.2 ANTIGENICITY OF FILARIAL ENZYMES IN ENDEMIC POPULATION
Dr.M.K. Das

Ms. M.S. Bal
Mr. N.N. Mandal

Scientists

Technical staff Mr. H.S. Naik.

[2]



1.2.1. Superoxide dismuiase

Filarial parasites have evolved sophisticated systems of survival strategies to evade
host immune responses. Antioxidant enzymes, Superoxide dismutase (SOD) one of these,
contribute to parasite survival. We have earlier quantified SOD activities in filarial parasites.
Further studies were carried out in this direction.

Biochemical nature: Extract of Setaria digitata was treated with organic solvents
(chloroform/ethanol) and assayed for SOD activity. There was no loss of enzyme activities
following treatment with organic solvents indicating the presence of Cu/Zn SOD. On SDS-
PAGE, a prominent band was observed at 32 KDa. The absence of high molecular wt (86
KDa) band is also an evidence against the presence of Mn-SOD. Filarial enzyme is thus
shown to be a Cu/Zn-SOD with 32KDa molecular wt.

Presence of SOD specific antibodies in human filarial sera: 1gG purified by Protein A-
sepharose column from the sera of chronic filarial patients was found to inhibit the SOD
activities in filarial parasites in contrast to IgG from non-endemic normal (Koraput) sera

(Table - 2).

Table - 2 Filarial IgG mediated inhibition of SOD activity in the parasites

Parasites Inhibition(%)
B.malayi |, 60.3
S.digitata AE 64.9
ES of adult Setaria 80.9

A relatively higher extent of enzyme inhibition was observed in excretory-secretory
(E-S) products. The inhibition by different amounts of filarial IgG was also studied.

[3]



1.2.2, Proteases

Two proteolytic enzymes with high activities (SdP, and SdP ) were isolated from the
somatic stages of Sefaria adults.

IgM antibodies to SdP, were significantly elevated in asymptomatic Mf carriers (orin
chronic patients) compared to endemic normals. This is similar to 1gG response studied
earlier (Current Science, 67, 1018-20, 1994). Preliminary studies indicate that antibody
response to SdP, however is not greatly different between endemic normals and Mf-carriers,

Both SdP, and SdP, were metal dependent cysteine proteases, active at neutral pH.

Considering the diagnostic potential of SdP,, 19G subclass response is being analyzed
in filarial sera. Work is also continuing to study the immunological reactivity of proteases
present in E-S products of filarial parasites.

1.2.3. Glutathione-s-trasferase (GST)

These are a group of enzymes which play an important role in the detoxification of
toxic compounds (derived exogenously and endogenously).

GST activity was detected only in the adult stages of filarial parasite. It was not
detected in E-S products. The activity was enhanced considerably (twenty-five fold) following
affinity purification on glutathione-agarose column. IgG levels to the affinity purified (GST-
binding) proteins were detected predominantly in Wuchereria bancroftiinfected individuals,

however IgM levels could be detected in as much as 50% of endemic normals and in all
filarial patients (n=30, each case).

[4])



1.3. IMMUNE RESPONSE TO PARASITIC LIPIDS IN HUMAN FILARIASIS

Scientists : Dr M.K. Das
Ms, M.S.Bal .
Technical staff : Mr. H.S.Naik

This project will attempt to determine the antigenic reactivity of filarial lipids in

lymphatic filariasis. A lipidic preparation has been isolated from adult Setaria, antibodies to
which are detected in human filarial sera only. This is interesting since it suggests the

specificity of antibody response to filarial infection. Antigenicity of lipids is being evaluated
in different categories of endemic population.

OTHER ACTIVITIES

Dr M.K.Das was invited to deliver a lecture “Immunochemical approaches to the
control of human filariasis® in Annual Seminar of Chemistry Dept. (11.4.94) Utkal
University, Bhubaneswar.

Dr M.K.Das was invited to participate in All India Congress of Zoology, April 21-23,
1994, Utkal University, Bhubaneswar.

Dr M.K.Das attended the XVI International Congress of Biochemistry and Molecular
Biology, 18-22nd September 1994, New Delhi.

Dr M.K.Das was the Chairman for IV Intemational Symposium on Vectors and Vector
Borne Diseases, 12-15 November 1994, RMRC, Bhubaneswar.

Dr. M.K. Das was appointed as examiner of M.Phil.(lmmunology) in Dept. of
Biosciences, Ravi Shanker Shukla University, Raipur, He also delivered-a lecture
entitled “immunoregulatory mechanisms in filarial skin tests," in the Biosciences Dept.

on 23rd November, 1994.

[5]



Paéers accepted/presented in scientific seminars

1. Immunologic role of filarial superoxide dismutase in Wuchereria bancrofti infection,
MS Bal and MK Das. 8th All India Congress of Zoology, April 21-23, 1994, Dept, of
Zoology, Utkal University, Bhubaneswar.

2. An allergen from Setaria digitata: IgE response, skin test reactivity and 'blocking
antibodies’ in filaria endemic population. MK Beuria and MK Das, International

Symposium on Vectors and Vector Borne Diseases, 12-15th November 1994,
Bhubaneswar.

3.  Biochemical characterization and antigenicity of filarial proteases. MS Bal and MK
Das. Intemational Symposium on Vectors and Vector Borne Diseases, 12-15th
November 1994, Bhubaneswar.

List of Publications

AK. Praharaj and M.K. Das. Enhanced antibody response to a detergent soluble

antigen in human filariasis after treatment with diethylcarbamazine. J. Biosciences
19, 201-206 (1994).

A M.S. Bal and M.K. Das. Immunodiagnostic potential of a filarial protease. Current
Science 67, 1018-20 (1994).

M.S. Bal and M.K. Das. Antigenicity of filarial superoxide dismutase in human
baneroftian filariasis. J. Biosciences 20, 157-166 (1995).

M.K. Beuria, M. Bal, A.P. Dash and M. K. Das. Age-related prevalence of antibodies
toinfective - larvae of Wuchereria bancroftiin normal individuals from a filaria-

- an endemic
region. J. Biosciences 20, 167-174 (1995).
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Il. APPLIED IMMUNOLOGY DIVISION

2.1. IMMUNOLOGICAL STUDIES ON ANTIBODIES TO DIETHYL CARBA-
MAZINE - AN APPROACH TO DEVELOPING AN IMMUNOPROPHYLACTIC
AGENT AGAINST FILARIAL PARASITE

Scientists - Dr.B.Ravindran
Dr.A K.Satapathy
Ms.S.Mukhopadhyay
Mr.P.K.Sahoo
Starting date : November 1990
INTRODUCTION

Immunoprophylaxis in experimental filariasis has been the subject of intense
investigations in recent years. Some of the protective antigens from infective larvae and/or
microfilarial stages have been identified. Recombinant proteins of filarial parasites have
been produced in reasonable quantities in a few laboratories (not in India) and attempts
have been made to test them for immunodiagnosis of particular stage and strain of filarial
parasites and as putative candidate vaccines in experimental animals. Identification of a
suitable antigen molecule or haptens which can safely and effectively induce proteclive
immunity is a Herculean task. This laboratory has been working with hapte"ns and also
antigens of S.digitata, (a bovine filarial parasite) and B.malayi to evaluate them for their
protective efficacy in terms of microfilaricidal action in animal models.

Previous investigations performed in our laboratory have indicated that antibodies to

diethyl carbamazine (DEC) raised using MPCA (methyl piperazine carboxylic acid, a
derivative of DEC) as hapten react with Mf sheath of W.bancrofti, B.maiayi as well as

(7]



S.digitata and subsequently we had demonstrated their reactivity to soluble antigens of
infective larvae also. These findings of serological cross-reactivity have raised the possibility
of utilizing the hapten, MPCA in conjunction with carrier molecules for eliciting a protective
immune response in experimental filariasis.

PROGRESS

During in the last one year further progress was made with reference to the identity of
the filarial antigen that reacts with anti-DEC. A large molecular weight, heat stable (100°C-
15 min) glycoprotein was identified by its reactivity to the lectin, Wheat germ agglutinin.
The antigen could be affinity purified using WGA-agarose and monospecific polyclonal
antibodies were raised to this WGA binding filarial antigen which has been designated as
AgW. Using the specific antibodies and WGA-peroxidase as probes AgW was found to be
present on Mf surface. The antigen was quantified by lectin-ELISA and was found to be
present in solubilised antigens prepared from infective larvae, adult stages; and also in the
excretory-secretory products of adult stage parasites. Human filarial sera collected from
patients displaying different clinical manifestations viz, acute or chronic filariasis,
asymptomatic Mf carriers as well as endemic normals, were found to contain naturally
occurring antibodies to affinity purified AgW. The relationship between these antibodies
and anti-DEC that we had demonstrated in human filarial sera a few years ago is under
investigation. Preliminary studies have indicated that the antibody reactivity to AQW in
human filarial sera could be inhibited by MPCA-BSA and not by BSA. Further studies with
affinity purified anti-DEC from human filarial sera is expected to confirm the reactivity of
human anti-DEC to AgW.

The in vivo biological activity of anti-DEC was investigated in B.malayi or Setaria
digitata infected Mastomys coucha. Animals with on-going microfilaraemia with either of
the above parasites were used to investigate the microfilaricidal activity in vivo. Immunization
of a group of Mastomys with MPCA-BSA resulted in statistically significant decrease of
microfilaraemia of S.digitata in comparison to control animals which were mock immunized
only with the carrier molecule. In a second set of experiment, groups of animals with on-
going S.digitata microfilaraemia were injected passively with antibodies purified from immune
sera of Mastomys earlier immunized with MPCA-BSA or BSA. In comparison to the control

[8]






