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1. PARASITE IMMUNOLOGY

1.1. IMMUNOLOGICAL INVESTIGATIONS IN HUMAN FILARIASIS
USING PURIFIED ANTIGENS

Staff members $ - Dr.M.K.Das
Dr.M.S.Bal
Mr.N.N.Mandal
Mr.H.S.Naik

Starting date . 1993

Current status : Ongoing

1.1.1. Detergent soluble fraction of Setaria digitata.

Lymphatic filariasis caused by Wuchereria bancrofti represents a broad spectrum
of clinical and parasitological symptoms which are mostly determined by the host
immune response to the parasite. Attempts to correlate antibody levels with the intensity
of infection have often yielded ambiguous results (except for IgG, subclass which is
associated with the microfilaraemic state or circulating filarial antigen). It is likely that
crude extract of parasites being an extra-ordinarily complex mixture of antigens is not
able to resolve the finer aspects of immunoregﬁlation operating in human filariasis.
Cloned or biochemically purified antigens by stimulating different aspects of immune
system may be able to detect differentjal immune resﬁonses among these groups that
is often masked when whole parasite extract is used. We have reported isolation of an
antigen (Dssd ) which exhibited high antibody levels in amicrofilaraemic individuals
compared to microfilaraemic ones.

Progress:

1. Rabbit Anti—D'ssdl antiserum (1:16 fold dilution) showed binding to the sheaths
(_)f both be_mcroﬁi and Setaria digitata microfilariae (MF), as‘noted earlier by
immuno peroxidase. Absorption with Dssd, resulted in marked reduction of
antiserum staining. These experiments indicate the presence of Dssd, epitopes

[1]
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on the surface of microfilariae.

B Dssd, was determined to have a molecular mass of 156 KDa based on gel-
filtration. SDS-polyacrylamide gel-electrophoresis of the antigen showed a
band at 160_KDa in non-reducing condition. The antigen resolved into three
bands (80 KDa, 67 KDa and 60 KDa) in a reducing gel, the 80 KDa band
being predominant.

3. Analysis of IgG subclass response to Dssd, in pooled filarial sera was
determined. IgG, is the predominant isotype in endemic normals (EN), IgG,
in chronic filarial patientsA(CP) and IgG, in asymptomatic microfilaraemic
carriers (AS). The prevalence of these subclasses (n=20 in each group) in
filariasis was determined. Analyses of IgG subclasses in individuals of each
group reveal interesting points. EN group was characterised by high IgG,
prevalence (100%), CP group by IgG, (100%) and AS group by IgG, (80%).
IgG, prevalence is low in CP (10%) whereas IgG prevalence is relatively
high i in all groups. In EN, all are sero positive to IgG, and negative 10 IgG,.
Ten EN individuals (50%) are IgG, positive, which are also IgG, and IgG,
positive. In CP, all are positive for IgG, and two (10%) are IgG, positive which
are also positive for all other subclasses. Six sera which are positive for IgG,
are also positive for IgG, and IgG,. In AS group, sixteen sera (80%) are
positive for IgG, and fifteen (75%) are IgG, positive. Among four IgG,
negatives two are negative to all classes. Among six (25%) I2G, positives four
are IgG, positive, all are 1gG, positive and five are IgG, positive. Among
seven (35%) IgG, positives, all are IgG, positives. Itis interesting to note that
among the sixty individuals studied in this endemic region only two individuals
belonging to AS group did not respond to any subclass.

Dssd, represents an antigen preparation which generates anti-sheath antibodies
and which shows sharply contrasting patterns of isotypes of human antibodies in
different disease (filarial) states.

[2]
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1.1.2. A FILARIAL ALLERGEN Sd30

Individuals with elephantiasis and hydrocele are the two major clinical groups

W bancroffi endemic regions. While parasitology and epidemiologic differences
exist between these two groups, immunological differences, if any, need to be
ascertained. Filarial IgE response which is shown to be quite high in filariae-exposed

subjects is determined in hydrocele patients.

1 Hydrocele patients can be differentiated into MF positive and MF negative.

2. Microfilaraemic persons (n=16) with hydrocele have lower (P<.01) IgE values
to Sd30 than those in amicrofilaraemic men (n=27) with hydrocele.

3 Mean IgM levels to Sd30 were found to be lowest in persons with hydrocele.
However, it does not differ between MF positive and MF negatives.

1.1.3. Carbohydrate epitopes of excretory-secretory (E-S) antigens.

The kinetics of carbohydrate (CHO) release in E-S antigens of adult Setaria
was determined in vitro culture. The release of CHO was maximum at 24 hr
and by 72 hr (3rd day) it has reached minimunr. By 4th day CHO determinant
was not detected chemically.

2 It was earlier reported that periodate oxidation of ES antigens leading to the
loss in CHO determinants did not reduce antibody binding in AS sera (n=22
each group) but caused reduction in all other sera (P<0.01) compared to
un-oxidised ES binding. This is further reflected in studying the inhibition of
antibody binding with ES antigen, with oxidised ES and non-oxidised ES.

[3]
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1.2. ANTIGENICITY OF FILARIAL ENZYMES IN ENDEMIC

POPULATION
Staff members : Dr.M.K.Das
Dr.M.S.Bal
Starting date : 1993
Current status i Ongoing
1.2.1. Proteases:
ks A protease (Sdp1l) was purified from adult Setaria digitata which revealed a

single band (110 KDa) in gelatin-substrate gel analysis. Analysis with specific
protease-class inhibitors indicated it to be a metalloprotease. For example, the
protease activity was completely inhibited by EDTA but was unaffected by
PMSF and E-64.

3 The effect of antibodies from filarial sera on the proteolytic activity of Sdpl
was determined. TG from chronic filarial patients (with elephantiasis) exhibited
i aximum inhibition and least inhibition was exhibited by IgG from endemic
normal sera. Microfilaraemics without clinical symptoms showed intermediate
range of inhibition. Interestingly IgG from non-endemic normals (non-filarial
region) did not inhibit Sdp1 activity. These results suggest that Sdp1 is antigenic
in human exposed to W.bancrofti infection and inhibitory antibodies to the
protease are generated during the course of disease.

3 Evaluation of IgG subclass response to the protease indicated the dominance
of IgG, antibodies in asymptomatic carriers and IgG, in chronic filariasis. IgG,
was found to be low. IgG, response though high did not differ among the

filarial groups.

[4]
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4. IgG and IgG, seropositivity rates were compared in 90 individuals (n=3(
each group). About 95% of AS, 35% of both EN and CP were IgG, positive,
But IgG positivity for the same sera was 100% in CP, 80% in AS and 25% in
EN group. Thus all (100%) chronic patients reacted IgG positive but on]y
35% of such individuals were IgG, positive indicating that this proportion of
CP group may carry active infection although all individuals were Ig( positive,
Sdp1-IgG, assay could differentiate past from present infection.

IgG, subclass serology using the protease antigen was assessed in children
(n=110) living in the endemic region (Baniatangi village, Khurda district,
Orissa). IgG, was detected in 38 (95%) out of 40 microfilaraemic children
compared to 35 (50%) out of 70 amicrofilaraemic children. It is to be noted
that none of 20 non-endemic normal sera reacted positive to IgG ,-Sdp1 assay.

Two thirds (66.4 %) of children (73/110) were thus IgG , Positive irrespective
of microfilaraemic status.

Appreciable IgE levels to Sdp1 were detected in filarial subjects. IgE level
was compared with IgG, in individual serum (n-30, each group) of different
groups. There was positive correlation between these two isotypes especially

in AS subjects (r=0.85, p<0.001). IgE and IgG, isotypes are proposed to be
coordinately regulated in filariasis.

1.2.2. GLUTATHIONE-S-TRANSFERASE (GST)

I It was earlier demonstrated that IgG antibodies to filarial GST were detected

mostly (90%) in W.bancrofti infected individuals compared with endemic
normals. Mean IgG level in EN (n=31) is significantly reduced (p<0.01)
compared to either AS or CP sera. But IgE response in EN is considerable and
even higher compared (p<0.05) to infected groups. However, negative correlation
between IgE and IgG is not apparent at the individual level in EN group.

[5]
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As noted earlier IgG response to GST is minimal in EN but IgM response is
appreciable (about 50% of EN are IgM positive). IgE levels in children and
adults of EN group differ, it is higher in adult individuals (p<0.05).

IMMUNE RESPONSE TO PARASITE LIPIDS IN HUMAN
FILARIASIS

Staff members - Dr.M.K.Das
Dr.M.K.Beuria
Dr.A.K.Satapathy
Dr.M.S.Bal

Starting date ! 1995,

Current status : Ongoing

The role of carbohydrate epitopes in lipid antigens was assessed by periodate
treatment. Periodate oxidation of lipids especially from microfilariae (MF)
resulted in an overall decrease in antibody binding magnitude of which varied
depending on antibody isotypes and filarial groups. Following periodate
oxidation of MF lipids both IgG and IgM in AS sera exhibited decreased
binding but only IgG binding in EN and CP sera was decreased. Thus IgM
binding in microfilaraemic AS but not in amicrofilaraemic EN and CP groups
was affected. IgG reactivities however in all groups were decreased. In case
of adult lipids following periodate oxidation antibody reactivities did not exhibit
reduction as noted in MF lipids. It may be suggested that filarial antibody
recognition of carbohydrate epitopes in MF and adult stage lipids is different.
Even in the same stage (MF lipids) the extent of antibody recognition to
carbohydrate epitopes appears to be dissimilar in different clinical groups of

filariasis.

[6]
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As filarial sera contain appreciable antibody levels to parasite lipids: antibodies
to major glycolipid antigens i.e. gangliosides and cerebrosides (from bovine
brain) were measured in filarial sera. IgM levels to gangliosides did not diffe
among the filarial groups, whereas IgG levels were found to be slightly higher
in chronic filarial sera (n=20), each group). IgG response to cerebrosides was
negligible in these sera, but IgM response was appreciable and similar in these

scra.

It was earlier reported that AS sera exhibited lowest levels of antibodies to
parasitic lipid antigens compared to amicrofilaraemic EN and CP groups. The
preparation of these antigens involves methods that remove protein antigens.
“Surface lipids” are also isolated by the known method of rinsing live worms
in chlomfonn!methanol solution. Antibody levels to surface lipids in filanal
sera were also decreased in AS sera as noted earlier for previous lipid
preparation. These results suggest that lipids isolated previously are similar to
surface lipids in eliciting filarial antibodies. It also conforms well to the surface
localization of lipid antigens in the sheath of W.bancrofti as noted earlier (Annual

Report 1996)

[7]
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2. APPLIED IMMUNOLOGY DIVISION

21. IMMUNOLOGY OF LYMPHATIC FILARIASIS MODULATION,
VARIATIONS AND IMMUNITY

Staff members : Dr.B.Ravindran
Mr.P.K.Sahoo
Miss.M.C.Mohanty
Collaborator : Prof.Rick Maizels,
Ao University of Edinburgh, U.K.
Starting date ; Aug. 1998
Current status 3 Ongoing

This project has an incubation period of two and half years from the preparation
stage to the initiation stage of the project activity. The original project'{vas prepared in
July 1995 and SAC approved project was submitted to the Council for Health Ministry
Screening Committee (HMSC) consideration in October 1995. The HMSC clearance
and clearance of other Ministries were completed by August 1996 and the project
reached Commission of the European Union (CEU) in the same month. Funds
commitment was given by the CEU in May 1997 and transfer of funds could took
place in early 1998.

This project funded by the European Commission is to be initiated in August
1998 after receipt of funds. The main objective of the project is to develop molecular
probes to identify and type different geographical ‘strains’ of W.bancrofti. The existence
of polymorphic filarial antigens in W.bancrofti was demonstrated by us a few years
ago by using serological methods (Ravindran et al., Parasite Imrri'unology 1994)
indicating the possibility of typing isolates of W.bancrofti (microfilariae) purified from
parasite carriers in different geographical areas, It is proposed to use affinity puriked
anti-sheath antibodies to recognise clones from a c-DNA expression library of

[8]






