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PREFACE

This Centre, located in the upper part of Eastern Coastal Region has
been traditionally having filariasis, as its primary focus of research for several
years. Based on this tradition, majority of projects continued to have their thrust
on various basic and applied aspects of human filariasis. Studies on different
components of prevention and treatment of human filariasis are in progress with
the assistance of international agencies. Different animal experimental models
have been attempted with varying degrees of success to understand the
immunological profile at various stages offilarial parasite. Aprogramme is being
developed to move out from the laboratories to the communities to document the
health and nutritional status of different areas of the region. Field Unit at Jeypore
has been strengthened. Attempts are being madeto study haemoglobinopathies
at community level, rather than continuous monitoring in a hospital setting.
Epidemic of diarrhoeal disorders was investigated in the undivided district of
Koraput. Interaction with the sister institutions of the Council and other agencies
and participation in scientific deliberations continues to be a major activity of the
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 commitment.
We are grateful to Dr.S.P.Tripathy, Ex-Director General and founder Director of
this Centre for helping us to overcome our problems and for providing guidelines
for our activities. We extend a warm welcome to Dr.G.V.Satyavati, our new
Director General and we look forward to work under her leadership.
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Place: Bhubaneswar (DR.K.SATYANARAYANA)
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I. PARASITE IMMUNOLOGY DIVISION

1.1 Immunological studies of filariasis:

Scientists: Dr. Manoj K. Das
Dr.M.K.Beuria
Technical Staff: Mr.H.S.Naik

This Centre has earlier described the levels of IgE antibodies to infective- larvae L)
antigen of Wuchereria bancrofti and to a purified allergenic fraction (Fr.lll) isolated from bovine
parasite Setaria digitata (which s available relatively in higher quantity) in people living infilaria
endemic regions of Orissa. Immunologic changes seen in asymptomatic microfilaraemic
patients (AS) after treatment with diethylcarbamazine (DEC) have been documented previ-
ously by other workers. IgE antibodies have not received adequate attention following drug
therapy. IgE responses to purified allergen (Sd30) and to infective-larvae(L,) antigen for
comparison were followed after DEC treatment in asymptomatic microfilaraemic patients
(n=18). A transient increase, though significant was noticed by day 15 for IgE. This was
followed by a sharp decline leading to values considerably lower than the pre-treatment IgE
values. The reduction observed at about 1 month reached nadir, around 3 months after
treatment with DEC. It is to be noted that IgE levels to Fr.ill underwent greater changes than
that to W.bancrofti L, antigen. At 3 months, fifteen patients exhibited reduction in IgE to Sd30
antigen ranging from 72 to 100%, two patients however did not exhibit any change during the
therapy. The reduction continued till 8 months after the treatment, during which all the patients
remained amicrofilaraemic.

In a separate field study an attempt has been made to compare serum IgE and IgG
subclasses with skin test reactivity to Fr.lll antigen. Immediate type hypersensitivity reaction
(ITH) was evaluated in 103 individuals living in afilarial region (Bajapur village, Khurda district)
of Orissa. The extent of ITH positivity to Fr.lll in infected individuals ranged from 20% in chronic
filarial patients (n=20) to 56% in asymptoimatic microfilaraemic (AS) carriers (n=41). About
62% of endemic normals (n=42) were also ITH positive. IgE and IgG, levels were found to be
inversely related only in the AS group with respect to ITH reaction. Asymptomatic patients
(AS) with positive ITH reaction had higher IgE butlower IgG, thanITH negative individuals from
the same group. EN (endemic normals) and CP (chronic filariasis) groups did not exhibit such
reciprocal relationship inIgE /IgG, levels. The role of IgG,as blocking antibodies is to be noted.




1.2. Characterization of anti-filarial activity in the plant Streblus asper

(Project completed).
Scientists Dr.Manoj K.Das
Dr.D.Das :
Earlier this centre had detected an agent with potent in vitro anti- filarig] activity in

aqueous bark extract of Streblus asper. About 100 gm of stem bark after extraction yield
anaverage of 9 gm of lyophilized material. The agent which was of high molecular wej
purified by gel-filtration (Sephadex G-100). Purified active component constituted 29 o
lyophilized extract. The agent contains carbohydrate residues (5%) which were crucig] for
filaricidal activity as periodate oxidation abolished the activity. The dose required for single

worm toxicity in vitro was determined. An amount of 70 ug of purified agent could kill an adult
(female) S.digitata as checked by MTT-formazan assay

ed
ght wag

1.3. Antigenicity of filarial enzymes in endemic population.

Scientists Dr.Manoj K. Das
Ms.M.S.Bal
Technical Staff Mr.H.S.Naik

The following enzymes of filariae (human and cattle) parasites were investigated.

1. Superoxide dismutase (SOD) : This enzyme was purified to 29 fold from adult S.digitata.
It constituted 1.6% of total soluble proteins. The distribution pattern of enzyme activity showed
that the majority of SOD activity is in the surface components of parasites, indicating its

importance in parasite defence. SOD activity was detected in excretory-secretory products of
adutt Setaria. The amount of SOD released peaked at 24 hr and then declined rapidly. Filarial
IgG (from chronic patients of filariasis) ¢

ould inhibit the SOD activity in B.malayi L, S.digitata
aduit and ES. IgG from non-endemic normal individuals did not neutralize the activity. Higher
extent of seropositivity to SOD was noticed in chronic filariasis patients (100%) and asympto-
matic microfilariae carriers (76.6%) compared to endemic normals (33%, n= 30 in each
group). Individuals of non-filarial regions (Jeypore, Koraput) of Orissa were seronegative t0
SOD. -

Proteases: Proteolytic activities were detected as “somatic” and “secreted” (ES P"Od”"tj
forms in adult Setaria. It is also detected in infective-larval (L3) and microfilarial (mf) stages :
human parasite B.malayi and W.bancrofti, Two proteases with high activities (SdPI and sdPll)

—
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were purified from somatic extracts of S.digitata. High antibody levels to SdP| were detected
only in filariae infected cases (asymptomatic mf carriers (AS) and chronic patients (CP))
compared to endemic normals (EN). For example, 42 out of 44 in CP group (95.4%), 62 out
of 71 in AS (87.3%), 7 out of 45 in EN (15.5%) and none out of 20 in control group (non-filarial
region) were seropositive. The two individuals who were seronegative in CP group are found
to be suffering from hydrocele. However, EN and AS individuals could not be differentiated by
antibody levels using whole extract of adult worm as antigen. These results would indicate a

good potential for SdPI as a marker of infection. Antibody response to SdPIl and the proteases
in ES are being looked into.

Glutathione-S-transferase (GST):

The enzyme was affinity purified on a Glutathione-agarose column and an average yield of
0.5% from S.digitata adult was obtained. An enhanced enzymatic activity was noticed in
affinity purified preparation over the crude parasitic extract. Immunological response to
purified GST in filarial sera is currently under investigation.

1.4. Immunological investigations in human filariasis using purified antigens.

Scientists Dr.Manoj K.Das
Dr.M.K.Beuria
Ms.M.S.Bal

Technical Staff : Mr.H.S.Naik

Starting date October 1993

Characterization of filarial allergen Fr.lll

The molecular wt. of Fr.lIl of cattle filarial parasite Setaria digitata was determined to
be 30 KDa by SDS-PAGE, which is also supported by sephadex (G- 200)column chromatography.

Proteolytic activity: Intheinitial experiments it was observed that Fr.lll (2ug) was able to clear
a zone of hydrolysis in casein-agar plate. The specific proteolytic activity of Fr.lll against
azocoll, a general protease substrate, was 993.4 +60.3 as compared to 103.2+32.21 of an
adult S.digitata homogenate. The activity peaked at pH 7.0 and then declined in alkaline pH.
Protease activity was completely absent at pH lower than 5.0. The effects of various protease
inhibitors on the hydrolysis of azocoll by Fr.lll were evaluated. Activity was completely
inhibited by EDTA, lodoacetamide and mercuric chloride. Phenylmethyl sulfonyl fluoride
(PMSF), a serine proteinase inhibitor, has no inhibitory effect. These data indicate that Fr.lli
could be a metal dependent cysteine protease. This Is the first report in filariasis demonstrat-
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Workis continuing on DSSd antigen, antibody (IgG) response to which was

1:1 asymptomatic microfitaraemic (AS) carriers. Such AS individualg o DEmlcy
exhibited 10 fold enhancement in IgG titer, similar to the levels in endemic nop
tients had the highest level. Preliminary studies indicate that Igi levels

c.immmﬁ;?apr: ivelt i in AS individuals. Antibody response 1o this antigen s

negligible in the sera from non-filarial (Koraput, Jeypore) regions of Orissa.

Training Programme:

A student from the department of Biotechnology (B.H.U.) received laboratory training
for one week (First week of November, 1993) in immunological methodologies.

Other important events:

1.  Dr.MKDas participated as a facuity in ICMR-WHO Workshop on Biomedical commu-
nication September 28 - October 1, 1993 held at RMRC, Bhubaneswar.

2  DrM.KDaswasappointed as Ph.D. examinerto review a Ph.D. thesis submitted inthe
Dep. of Biochemistry and Biophysics, University of Delhi.

Publications:

AK Praharaj and MK Das Enhanced antibody response to a detergent soluble antigen In
human filariasis after treatment with diethylcarbamazine. J. Bioscience (In Press)
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Il. APPLIED IMMUNOLOGY

2.1 Immunological studies on antibodies to Diethylcarbamazine- an approach for
developing an immunoprophylactic agent against filarial parasite.

Scientists Dr. B. Ravindran

Dr. A.K.Satapathy

Ms. S. Mukhopadhyay
Technical Staff : Mr. P.K. Sahoo
Starting date : November, 1990

Previous investigations from our laboratory had revealed the existence of antigenic
mimicry between sheath antigens of microfilariae and the antifilarial drug, Diethycarbamazine
(DEC). Polyclonal antibodies to DEC raised in Rabbits and Mastomys sp. were found to cross-
react with mf sheath antigens of W.bancrofti, B.malayi and also Sefaria digitata. During the
last one year, the laboratory addressed itself to two major aspects of this work:

() Identification and immunochemical characterization of the filarial antigen that
cross-reacts with anti-DEC. This was considered essential for evaluating the
role played by this antigen during the natural course of the disease in human
communities.

(i) Studying the in vivo significance of anti-DEC in animal models- to monitor the
fate of circulating microfilariae in the presence of anti-DEC, after active and
passive immunization procedures.

Solubilised somatic extracts of S.digitata were found to contain an antigen that could
precipitate in agarose with Wheat germ agglutinin (WGA). Since WGA reacts very strongly to
mf sheath of filarial parasites, attempts were made to affinity purify this antigen through a
column of WGA-Sepharose. The affinity purified antigen was found to react with anti-DEC as
revealed by ELISA. Alectin- ELISA involving a double sandwich method using WGA and WGA-
peroxidase was developed to detect and quantify the WGA-binding filarial antigen. The WGA
binding antigen was found to be heat stable (100° C for 6 min) and was extractable using any
of the non-icnic detergents. It was also found to be metabolically released as ‘ES products' in
in vitro culture systems. The WGA- binding antigen was found to have a very large molecular







