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Dreface 2

The annual report is a brief account of the achievements, of the sincere efforts and
of trials and triumphs. It gives the sum total of the activities at this centre. Since it is

decided to publish the annual report for each calendar year, this report for 1989 covers the
events from 1st April 1989 to 31st December 1989.

During these nine months the ongoing research programme was continued to
achieve the objectives. These are reported under the broad headings like filariasis, malaria
etc. Some of the earlier projects have come to ‘an end and are listed under projects
completed. A few new proposals are given shape to be taken up in the coming year. The
Scientific Advisory Committee (SAC) during its meeting on 26.6.1989 gave the guidelines
for continuing research activities, some of which have been implemented. Other
recommendations could not be translated into action for difficulties beyond our control. One
of the main impediments is financial. restraint and the other is the ban on recruitment of
staff, due to a 109, cutin the budget for 1989-90. However, a few new equipments have
been procured and the research activities are sustained. The TDR grant for Phase-Il clinical
trial of lvermectin was received and the project has just started. On the recommendation of

the SAC the council is considering the proposal to convert the work on Sickle Cell disease
into an intramural project.

The laboratory-cum-administrative building in the RMRC Campus is almost ready
for use but has not yet been handed over to this centre by the State Public Works
Department. The campus has been further developed by plantation of flowering trees and
laying of grassy lawns. The centre has steadily grown all these years. It is now fairly well
organised to take up the regional health problems one by one and move from the area of
infectious diseases to other non-communicable diseases. Very recently Brig. M.S. Das
(Retd) has joined this centre as an Emeritus Scientist (ICMR) to work on neurological
aspects of Leprosy. The horizon of activities at this centre is gradually expanding.

On the eve of completion of my tenure | would like to bid good-bye to my
colleagues & staff members at this centre. | am thankful to all of them for their kind
co-operation and good will, inspite of my shortcomings, | am sure of the bright future for
this centre under the care of the Director General and the Chief of the E.C.D. division of
the council. It is the spirit of team work and a sense of belonging which will continue to
inspire the scientists and other staff working at this centre to achieve the goali.e. to
promote the health of the nation. The members of the Scientific Advisory Committee wil|
continue to guide the academic activities and help the scientists in their endeavour.

Prof. L. N. Mohapatra
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Ongoing Projects

FILARIASIS :

F.1. Immunological studies on Filariasis

Scientist : Dr. Manoj K. Das

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

Starting date ¢ July 1985

The project is an attempt to characterize the immunological properties of filarial

parasites, especially the infective larval (L3 ) state of W. bancroft;.

Progress :

1.

i)

The determination of antibodies specific to L; stage should indicate the intensity of
filarial exposure in endemic regions. Based on this concept, Lz antibody level was
measured by ELISA. A soluble mixture of Ly homogenates freed from immunogenic
Culex components was used as the source of antigen. Results obtained so far is

summarized as follows —

Lz —specific IgE antibody response was highly stimulated in normal people (n=40)
living in filaria endemic areas (Puri district) in comparison to those (n=22) in non-
endemic regions (Keonjhar district). Such marked difference was however not noticed
with IgM or IgG isotypes. IgE level in filaria infected people (asymptomatic carrier and
chronic filariasis) though elevated was marginally higher compared to endemic normals.
Lz —specific IgE level due to less cross-reactivity appears to be a superior indicator in
determining exposure to filariasis. Analysis of more sera is being performed to

substantiate the above conclusion,

The variation in L; antibody level with increase in age was determined in endemic
normal population. IgG and IgE levels were found to be increased significantly
(P <0.01) in adult group (mean age 51.0 4 7.20 yrs,) compared to children (mean
age 8.60 + 3.40 yrs, n=15 for each group). The difference in IgM though enhanced
in adults was less marked. Such acquisition of L; antibodies with increase in age may
suggest repeated exposure to filariasis. As a part of IgE-mediated responses, immediate
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hypersensitivity reactions (ITH) to filarial antigens was investigated in mice.

Immunomodulators like Alum, and Liposomes enhanced ITH and this is reflected also
in passive cutaneous anaphylaxis (PCA) titre. Interestingly DEC treatment to mice
suppressed completely the filaria—antigen induced ITH which was however regained
later. This model is utilized further in deciphering the mechanism of DEC induced
suppression, that is known to occur also in man. Work is in progress to get defined

antigens from Setarja digitata which we have demonstrated to have antigenic sharing
with Lz of W, banérofii.

2. 1gG subclass distribution of L3 antibody response in different categories of filariasis
(n==15 for each group) was measured. The salient features are as follows :—

i) Cases of Tropical Pulmonary Eosinophilia (TPE) exhibited the highest response in each

class and endemic normals the lowest. 1gG4 antibodies were highly elevated in carriers
compared to cases of elephantiasis.

ii) Asymptomatic carriers and endemic normals have similar IgGl level, but this value is
higher in chronic filariasis.

iii) For both 19G2 and IgG3 classes, carriers and clinical cases have nearly similar values.

3. To determine the presence of circulating L3 antigens by ELISA, the enzyme horseradish
peroxidase has been conjugated to - globulin fraction of rabbit anti-L; antisera. The
detection of phosphorylcholine (PC) determinant by a mouse monoclonal HOPC-8
(gift of Dr. C.P.J. Glaudemans NIH) is also developed. These two systems are being
compared for their efficacies.

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

Scientists : Dr. B. Ravindran
Dr. N. M. Pattnaik
Technical staff : Miss T. Hussain

Mr. Ashok K. Satapathy
Mr. Prakash K. Sahoo

Starting date : July 19856

Initially it was proposed to raise antibodies to DEC with a view to develop an
immunoassay for measurement of the drug in body fluids. The anti-DEC antibodies raised

3
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were however found to crossreact with surface of microfilariae of W. bancrofti. This was a
unique instance of antigenic mimicry between the anti-filarial drug and filarial parasite
(details of the above findings were reported earlier and published in Medical Science
Research and in Immunology Letters—vide RMRC annual report 1887-88). Further studies
were undertaken to characterize the reactivity of anti-DEC with other filarial parasites and
to use it as a tool for developing an immunoprophylactic agent for blocking the transmission
of microfilariae from vertebrate to mosquito hosts.

Progress :

1.

F.3.

Anti-DEC antibodies reacted strongly with W. bancroftj microfilaria as shown by
immunoperoxidase assay and immunofluorescent assay.

Antibodies with reactivity to DEC could be detected in Bancroftian filariasis sera by
ELISA using MPCA-BSA. The DEC antibodies in filarial sera were found to be primarily
antifilarial antibodies cross-reacting with DEC (Clinical and Experimental Immunology—
see under publications). A more direct assay for DEC antibodies (in human filarial sera)
using C-labelled DEC is to be undertaken in the near future.

Apart from methyl piperazine carboxylic acid, MPCA prepared by acid hydrolysis of DEC,
two other homologues of piperazine namely piperidine carboxylic acid (PCA) and
piperdine propionic acid (PPA) are also being used, in an attempt to study the cross-
reactivity of anti-DEC anti-bodies to these haptens.

Attempts are also underway to substitute BSA with other more effective carrier
molecules such as tetanus toxoid, Diphtheria toxoid, Keyhole limpet haemocyanin etc.

Since antibodies to DEC cross react with as yet an unidentified filarial antigens,
C-DNA library of Brugia malayi and O. volvulus have been procured with a view to
use rabbit raised anti-DEC antibodies as a probe to identify the cross reacting filarial
antigen(s). This will offer unlimited supply of the protective filarial antigen for further
use.

Detection and characterization of anti-sheath antibodies in Bancroftian
filariasis.

Scientist - Dr. B. Ravindran
Technical staff - Mr. Ashok K. Satapathy
Miss T. Hussain
Mr. Prakash K. Sahoo
Starting date . October 1986
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Progress :

Antibodies to the microfilarial sheath play a central role in elimination of circulating

microfilariae. The kinetics of appearance and nature of anti-sheath antibodies in Bancroftian
filariasis has not been studied so far. Characterization of the determinants on the sheath
that are immunogenic is another aspect that needs to be understood. Studies conducted

address these issues.

Progress :

F.4.

By performing immunoperoxidase assay and immunofluorescence assay anti-sheath
antibodies were detected in filariasis sera and an inverse relationship was shown
between peripheral microfilaraemia and the presence of antibodies to microfilarial
sheath. Evidence indicating the involvement of carbohydrate determinants on mf sheath
in inducing anti-sheath antibodies in Bancroftian filariasis was also produced (vide
RMRC annual reports 1987-88 p.18 and 1988-89 p.13-14).

The studies were extended to investigate the species specificity of sheath antigens. Sera
of Bancroftian filariasis and Brugian filariasis were tested for anti-sheath antibodies
using sheathed microfilariae of W. bancrofti and Setaria digitata.

While 95.8% of microfilaraemic bancroftian filariasis sera did not have anti-sheath
antibodies, 70.99, of amicrofilaraemic sera showed anti-sheath antibodies against mf of
W. bancrofti. In contrast to this 95.29, of microfilaraemic and 92.89%, amicrofilaraemic
bancroftian filariasis sera had demonstrable anti-sheath antibodies to mf of
Setaria digitata.

Less than 10% of non-endemic normal sera (European and American controls) had
demonstrable antibodies to mf sheath of W. bancrofti or Setaria digitata.

About 43.75%, of Bancroftian filariasis sera had demonstrable antibodies to mf sheath
of both W. bancrofti and S. digitata, while only 6.259%, of them had no detectable
antibodies against both the above species of filarial parasites. These initial studies
indicate that sheath antigens are far less cross-reactive in comparison to other somatic
antigens which have been shown to be widely cross-reactive. Further studies are in

progress.
In vitro culture of microfilariae.
Scientist : Dr. N. M. Pattnaik
Technical staff : Nil
Starting date . September 1985

5
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The project has been de-emphasised due to lack of manpower and consequent
difficulty in getting a continuous supply of microfilariae.

The culture is being used as a source of antigens Excretory-Secretory (E-S) for
routine use only. Characterisation of the product has not been possible because of dilution

problems. These products from Setaria spp. showing varying degree of cross-reactivity with
human serum antibodies are being studied as a more readily available replacement.

F.5. Characterisation of plant microfilaricidals.

Scientists 1 Dr. N. M. Pattnaik

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

Having established the existence of an jn vitro microfilaricidal activity in several
plant extracts which are used as traditional drugs, their characterisation is currently

underway.

In some plants both the rbc-lytic and mf-cidal activities are found but appear to be
due to two different components as shown by the dialysable nature of the former (Table-1).
The high molecular weight component of the Shakhotak bark extract showed only mf-cidal
activity. ‘

Table 1

Distribution of rbc-lytic and mf-cidal activities in some plant extracts, Effect of dialysis

Whole Extract _ Dialysed Extract
Drug Ao Activity/ml A2go Activity/ml
rbe-lytic mf-cidal rbe-lytic mf-cidal
Echinacea 7.1 45 10 1.32 5 25 B
Hydrocotile 3.4 10 5 0.95 3 25
Belladonne 4.8 7.6 5 1.21 258 25
Shakhotak 60 0 400 45 0 300

Since the rates of lysis and mf-killing were not linear with respect to time and
concentration, operational definitions of these activities were used as follows. One unit of

6
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lytic activity was defined as that releasing Ag,, of 0.1 in 3 hrs. at 37°C. Mf-cidal activity
was defined in terms of the inverse of time taken for complete Kkilling (t,,) and the
amount giving a 1/t,o, of 1 h—! was defined as one unit. While these are adequate for the

present purpose more rigorous probit/logit analysis will be used for kinetic analysis when
computation facilities become available.

The Shakhotak activity was best extracted in aqueous buffers at 25-40°C while
ethanol failed to extract the same. Representative extractability figures being 35 O.D. and
150 activity U in water and 3 O.D. and 60 activity U. in ethanol, respectively. Starting with

the whole aqueous extract partial purification has been achieved through a combination of
TCA precipitation and ion exchange chromatography (Table-2).

Table 2

Purification of mf-cidal activity from Shakhotak extract

Total Specific Recovery Purification
0.D. Activity (%) (fold)
(Units/OD)
A) Whole extract 720 6.7 100 e
DEAE-Eluate
I 54 14.7 } 25 2
] 35 11.3
B) Whole extract 60 2.1 100 —
TCA ppt 10.5 9.1 80 45

The whole extract and the partially purified fractions showed a broad absorption
peak between 270 and 340 nm with steeply rising absorbance below 250 nm. The. fra_ctions
were routinely quantitated in terms of absorbance at 280 nr.n. H?wever, the contribution of
proteins to this absorption is yet to be established. The activity is lost on exposure to pH
extremes (<4 and >10). Itis also lost, although rather slowly, at temperatures ov_er 8.0"C.
Thus the active component appears to be a moderately heat stable glycoprotein with a
molecular weight of over 100,000. - | .

The rate of mf killing shows a sigmoidal dependence on Poth tnr‘ne of |n-cuba_t|on
and amount of the extract (Fig). The probit transforms of the .sa}me (Fig. 1) yleld' straight lines
as would be expected of a dose and exposure dependent killing. The lag perlod: howe\fer,
does not vary when the mf is incubated wi_th ‘the extract at 4°C prior to incubation
at 37°C indicating the absence of any passive binding/uptake.

7
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F.6. Role of Insect Haemolymph in microfilarial development in culture.

Scientist :  Dr. Nikhil Mohan Pattnaik
Technical Staff :  Mr. Pramod Kumar Rana
Starting date : July 1987

Microfilaricidal component that had been shown to occur in the haemolymph of
several insect species is being studied in detail currently.

The distribution of the microfilaricidal/red blood cell eytic activity is found not to be
uniform but shows a bimodal pattern in the adult tussar moths (Fig. 2). About half the
insects exhibit this activity in their haemolymph in appreciable quantity. The activity in
larvae were generally lower. The stability of this activity is variable with a half life of less
than one month whether stored frozen or at 4°C. The loss of activity at higher temperatures
is rapid with t;;; around ten minutes at 60°C. The heat inactivation profiles were different,

8_.
9
-
pea= |
(]
a ¥
=
()
(]
=
-
& 4
&
(o]
=
=

4 8 1.2
ABSORBANCE AT 540 nm.

Fig.2 Distribution of rbe lytic activity in the adult tussar
haemolymph
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included volume is similar to the larval form. On rechromatography the three active adult
fractions eluted at their corresponding positions indicating that the activity profile in adult
haemolymph does not represent an association equilibrium. Disruption of lipoprotein
structure with organic solvents did not yield clear results regarding the possible non-
covalent association of the active component as the activity was destroyed in the process,

At present efforts are being made to probe the integral/associated nature of the
activity in the high molecular weight fraction. Tyrosine metabolites of similar molecular
weight are also being examined as the possible source of this activity.

F.7 Public Health Perspectives of Filariasis and Evaluation of Alternate

Medicines.
Scientists : Dr. N. M. Pattnaik

Dr. V. R. Subramanyam
Technical Staff : Sri Dasarathi Das

Sri Pramod Kumar Rana
Sri Harisankar Nayak
Starting date :  February 1986

This ongoing project aims at collection of samples for laboratory work as well as
utilising the efforts for evolving a suitable control measure using the available medicines.
During this year manpower constrains, particularly the lack of medical personnel, did not
permit any new interventions to be initiated. Only general assessment of the study
populations in Mendasal, Jamujhari and Beldal was done to identify the active filarial cases

(Table 3). Follow up of microfilaremia was done only to a limited extent and found to
remain unchanged in Jamujhari and Beldal.

Table 3
Filarial disease status of the study populations.

Active cases/Total followed up

Population Treatment Pre-treatment % Post-treatment (%) % Medicine
decrease Placebo —

1. Mendhasal Placebo 62/155 (40) 37/102 (36.3) 9.3 1

2. Mendhasal DEC 1.0g  44/223 (19.7) 15/98 (15.3) 22.4 27

3. Jamujhari DEC 3.0g 72/286 (25.2) 22/159 (13.8) 45.0 48

4. Beldal Placebo 43/190 (22.6) 27,180 (15.0) 33.7 1

5. Beldal Homoeopa- 41/190 (21.6) 16/180 ( 8.9) 58.9 1.8

thic Medicine

1






