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Introduction

Diagnosis of filariasis is generally worked

by the detection of microfilariae (mf) in

patients' peripheral blood. The method is,

however, not only laborious and time con

suming, but also not suitable to diagnose

patients who are infected with small number

of worms. Immunodiagnostic methods for

filariasis have been developed by many

workers as reviewed by Kagan (1963). Since

1962, Sawada and his associates (1965, 1969,

1975) have reported antigens FST and

FST3 which were purified product from

Dirofilaria (D.) immitis. The purified anti

gens were useful to exert immediate type

of skin reaction at high positive rate. About

92.3% people showing mf of Wuchreria

(W.) bancrofti and with clinical symptoms
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of filariasis manifested immediate type of

reaction after skin injection of the antigens

(Sawada et ah, 1969). Smith et ah (1971)

studied the usefulness and limitations of

FST antigen in the diagnosis of filariasis.

They compared (1) results in a group not

exposed to filariasis and effects of repeated

testing—England (2) results in a group not

exposed to filariasis, but with various in

testinal worm infections—USSR and (3) re

sults in groups in areas where W. bancrofti

infection is endemic —Burma, India, Tan

zania. With such background studies, the

authors concluded that the antigen could

be used to help diagnosis of individual

patients as well as to apply to a preliminary

screening test in population groups.

Radioallergosorvent test (RAST) for the

measurement of specific IgE antibodies re

ported by Wide et ah (1967) has been used

widely for diagnosis of allergic diseases

caused by many kinds of allergens. In the

field of parasitology, Huldt et ah (1973) re

ported that RAST was excellent method

for the detection of specific IgE in granular

echinococcosis. Ito et ah (1977) used RAST

in the diagnosis for the multilocular echino

coccosis and proposed to conduct several

immunologic tests on the same sera to

obtain higher accuracy of the results. Be

cause of the simplicity, skin test has been
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appreciated in the practical diagnosis of

patients, however, several disadvantages are

also pointed out. The latent danger of

repeated injection of the antigen, possible

contamination of any harmful organisms

or substances have not yet been totally ex

cluded. The results are occasionally not

objective especially when the reactions are

at lower limit. Hence some serological al

ternative measure is desired so that several

comparative immuno-diagnostic tests can be

concurrently conducted on the same test

sera. Immediate type skin reaction will be

replaced by measuring specific IgE with

the use of some serological tool.

The present paper deals with the useful

ness of purified antigen from D. immitis in

measuring specific IgE in human filariasis

cases in the RAST system. Sera from

patients showing microfilariae in the pe

ripheral blood obtained in the endemic

area in Malaysia were tested using FST3

and FST3-1. The results are promising in

the present study.

It was also shown in the present ex

periment that IgE from filarial patient

reacted with protein fraction which showed

globinolytic activity of the worm. The

finding was notable from the viewpoint of

detecting antigenic substance released from

living parasite harbouring in the host.

Materials and Methods

(1) Preparation of antigens FST3, and

FST3-1 from D. immitis. Adult worms of

D. immitis were collected from infected dog

hearts and lyophilized after washing three

times with saline. Antigen FST3 was ob

tained from lyophilized worms according

to the method described by Sawada et al.

(1969). Antigen FST3-1 was the eluate

from polyacrylamide gel column after disc

electrophoresis of antigen FST3 (Sato and

Sawada ,1969). These antigens were lyo

philized and stored at — 20 C.

(2) Preparation of globinolytic enzyme

from D. immitis adult worms. Globinolytic

enzyme was prepared following the reported

precise method described by Sato et al.

(1978). Briefly, D. immitis adult worms

were taken out of the hearts of infected

dogs. The worms were homogenized in

0.1 M phosphate buffer, pH 7.2 followed by

sonication at 10 KC for 30 minutes. The

parasite homogenate was centrifuged at

14,000 rpm for 30 minutes. The resulted

supernatant was filtrated through Sephadex

G-200. Measurement of enzymatic activity

was worked principally according to the

method by Sauer and Senft (1972). En

zymatic activity was found in the first peak

of protein distribution spectrum. The frac

tions showing the enzymatic activity were

pooled and applied to CM cellulose column

chromatography. The enzymatic activity

was detected in the fractions eluted by

0.05 M phosphate buffer containing 0.1 M

NaCl, pH 7.2. The obtained eluate was

further purified through DEAE Sephadex;

the enzymatic activity was found in two

peaks of protein solution eluted by 0.02 M

phosphate buffer containing 0.1 M NaCl,

pH 6.5 (Enzyme I) and by the buffer con

taining 0.25 M NaCl, pH 6.5 (Enzyme II).

(3) Sera. Sera from microfilariae carriers

were collected in endemic area of Ma

laysia. Sera from patients of ascariasis,

paragonimiasis miyazakii were collected

from infected humans in Juntendo Hospital

(Tokyo). Sera from patients of schisto-

somiasis mansoni were obtained in Brazil.

Normal sera were taken from healthy in

dividuals living in a non-endemic area of

Japan.

(4) Radiallergosorbent Test (RAST).

The paper disc method of RAST was car

ried out according to the method described

by Ceska et al. (1972). Antigen solutions of

FST3 and FST3-1 were used at the concen

tration of 100 micro gramme protein/ml

according to the method described by Aoki

(1980). Protein level was measured accord

ing to the method described by Lowry et al.
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Fig. 3 Correlation between the RAST counts

with antigen FST3 and FST3-1 against the

same sera from mf carriers.

and sera from healthy individuals (Fig. 2).

Higher cpm counts of FST3 were recorded

than those shown by FST3-1 against filarial

sera, although both antigens showed sig

nificantly low reactivity with the sera from

healthy individuals. Correlation between

the RAST counts with antigen FST3 and

FST3-1 against respective sera from micro-

filaria carriers is demonstrated in Figure 3.

Relationship between the reactivity of FST3

and FST3-1 was given in the equation:

Y=2X where X is cpm counts by FST3-1

system, Y is cpm counts by FST3 system.

Hence the obtained counts using FST3

was 2 times higher than that shown by

FST3-1 when the same sera were studied

by RAST. The results coincided with our

previous findings that wheal size elicited

in the patients using FST3 was always

larger than those caused by FST3-1 in

jection.

III. Results of RAST partially purified
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Fig. 4 RAST counts with globinolytic enzymes

from D. immitis against sera from mf carriers

(closed circle) and healthy individuals (open

circle).

globinolytic enzyme

Detection of enzyme produced by active

parasite would lead an identification of live

parasite harbouring in an infected host.

When the infection is latent and detection

of microfilaria is difficult, immunological

method to detect some specific enzyme re

leased by live worms but not from the

infected host will give answer for the

active infection. Two types of globinolytic

enzyme, enzyme fraction I and enzyme

fraction II extracted from D. immitis were

studied in the present experiment for the

detection of IgE which would specifically

bind the enzymes. The prepared enzyme

fraction I and fraction II were adsorbed on

paper disc and processed for RAST using

the same patient sera. Results are shown

(36 )



537

in Figure 4. Distribution profile of the

RAST counts shown by the same 16 sera

were comparable to the results obtained

using FST3, while sera from healthy in

dividuals showed very limited reaction if

any.

Discussion

Human filariasis has been diagnosed by

direct demonstration of microfilaria in the

peripheral blood. Skin test has also been

introduced in mass examination among the

endemic population. Antigen FST3 which

was extracted from D. immitis and highly

purified by biochemical methods was recom

mended for this purpose by World Health

Organization and cited in Manson's Tropi

cal Diseases (1972).

The usefulness of FST3 in the study on

detecting specific IgE has been shown in

the present study. Although the skin test

is one of the most useful method in mass

or individual diagnosis for filariasis, direct

demonstration of specific IgE in patients

will claim several advantages; first, non

specific reaction associated with intradermal

injection will be excluded; the differences

of reactivity among the races would be

neglegible factor in the RAST. Second,

results will be much more objective and

differences in the results caused by technical

error will be minimized. And third, RAST

can be studied on a serum concurrently

with other serodiagnosis methods.

So far as examined, the promising specifi

city and sensitivity of FST3 and FST3-1 in

measuring specific IgE level by means of

RAST were observed in the present study.

The higher cpm level shown in the RAST

with the use of FST3 will be explained as

follows; FST3-1 is the product of higher

purification step from FST3. It is con

sidered that FST3-1 consists of less number

of antigenic component than FST3 which

may contain a variety of antigenic proteins

corresponding to each specific IgE. The

high purity caused lowered number of re

active proteins of the antigen both in RAST

and in skin test, which led to lowered re

activity of the FST3-1 antigen.

Cross reactivity of antigens extracted in

veronal buffer (Chaffee, 1954) prepared

from S. japonicum, S . mansoni, Fasciola

hepatica did not manifest significant re

activity with human filarial sera in the

RAST, however, the antigen extracted from

Angiostrongylus cantonensis provoked a

considerable reaction with the human

filarial sera. The explanation for this phe

nomenon has not yet been given. In any

serological test, detection of specific anti

body against some specific substance re

leased from live parasite will lead the

diagnosis of latent active parasitization.

Globinolytic enzyme extracted from some

worms has been studied by several workers

and Senft and Maddison (1975) demon

strated the specific reactivity of globinolytic

enzyme when injected intradermally into

infected human cases. The present re

sults have also suggested the usefulness of

globinolytic enzyme for RAST antigen for

the immuno-diagnosis of human filariasis.

It was suggested that enzyme fraction from

D. immitis can be used in place of the

enzyme from filarial worms infected in

human patients so far as the present ex

periment concerns. Further purification of

the enzyme from D. immitis and from

human filarial worms will be required

before the practical application of the

present results.

Summary

Usefulness of purified Dirofdaria immitis

antigen for assay of specific filarial IgE in

16 human filariasis cases was preliminarily

studied by radioallergosorbent test (RAST)

under the comparison with 11 sera from

healthy individuals and patients with as-

cariasis, paragonimiasis and with schisto-

somiasis. Although the studied sera were
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limited, acceptable specificity was observed

in the RAST system using purified skin test

antigen FST3. When FST3-1 antigen which

is the product of higher purification step

was used, the obtained RAST count was

lower than the results in FST3 system. It

may be that antigen material composed of

various proteins from parasite gave more

favourable results than highly purified

parasite protein in the practical applica

tion so far as the specificity was acceptable.

It was also suggested that globinolytic

enzyme extracted from D. immitis bound

specifically with IgE in human filariasis.

A product of viable parasites seemed to

react as an antigen in the detection of

specific IgE produced in the active filarial

infection.

References

1) Aoki, T. (1980): Species specificity of hemo

globin specific protease from Schistosoma man-

soni, S. japonicum and Fasciola sp. as RAST

antigen. Japan. J. Parasit., 29, 325-332 (in

Japanese).

2) Ceska, M., Eriksson, R. and Varga, J. M. (1972):

Radioimmunosorbent assay of allergens. J.

Allergy Clin. Immunol., 49, 1-9.

3) Chaffee, E. F., Bauman, P. M. and Shapilo, J.

J. (1954): Diagnosis of schistosomiasis by com

plement-fixation. Am. J. Trop. Med., 3, 905-

913.

4) Huldt, G., Johansson, S. G. O. and Lantto, S.

(1973): Echinococcosis in Northern Scandi-

navica. Arch. Environ Health., 26, 36-40.

5) Ito, K., Horiuchi, Y., Kumagai, M., Ueda, M.,

Nakamura, R., Kawanishi, N. and Kasai, Y.

(1977): Evaluation of RAST as an immunolo-

gical method for diagnosis of multilocular

echinococcosis. Clin. Exp. Immunol., 28, 407-

412.

6) Kagan, I. G. (1963): A review of immunologic

methods for the diagnosis of filariasis. J. Para-

sitol., 49, 773-798.

7) Lowry, O. H., Rosebrough, N. J., Farr, A. L.

and Randall, R. J. (1951): Protein measure

ment with the folin phenol reagent. J. Biol.

Chem., 193, 265-275.

8) Sato, K. and Sawada, T. (1969): Studies on

skin test antigen for immunodiagnosis of fila

riasis. (II) The fractionation of the main pro

teins contained in fractions FST1, 2, 3, 4 and

5 by disc electrophoresis. Japan. J. Exp. Med.,

39, 435-440.

9) Sato, K., Sawada, T. and Suzuki, M. (1978):

Studies on hemoglobin specific protease of

Dirofilaria immitis. The U.S.-Japan Coopera

tive Medical Science Program, Abstracts of 13th

Joint Conference on Parasitic Diseases, p. 58-59.

10) Sato, S., Sato, K. and Sawada, T.: personal com

munication.

11) Sauer, M. C. V. and Senft, A. W. (1972): Prop

erties of a proteolytic enzyme fro Schistosoma

mansoni. Comp. Biochem. Physiol., 42B, 205-

220.

12) Sawada, T., Takei, K., Katamine, D. and Yoshi-

mura, T. (1965). Immunological studies on

filariasis. (Ill) Isolation and purification of anti

gen for intradermal skin test. Japan. J. Exp.

Med., 35, 125-132.

13) Sawada, T., Sato, K. and Sato, S. (1969): Studies

on skin test antigen for immunodiagnosis of

filariasis. (I) Electrophoretic analysis and frac

tionation of antigen FST. Japan. J. Exp. Med.,

39, 427-433.

14) Sawada, T., Sato, K., Takei, K. and Goil, M. M.

(1975): Immuno-diagnosis in filarial infection.

Progress in Drug Research, 19, 128-135.

15) Senft, A. W. and Maddison, S. E. (1975): Hy-

persensitivity to parasite proteolytic enzyme in

schistosomiasis. Am. J. Trop. Med. Hyg., 24,

83-89.

16) Smith, D. H., Wilson, T., Berezancer, Ju. A.,

Lykov, V., Paing, M. Y. O., Chari, M. V. and

Davis, A. (1971): Evaluation of the Dirofilaria

immitis filarial skin test antigen in the diag

nosis of filariasis. Bull. Wld. Hlth. Org., 771-

782.

17) Wide, L., Bennich, H. and Johansson, S. G. O.

(1967): Diagnosis of allergy by an in vitro test

for allergen antibodies. Lancet, 11, 1105-1107.

18) Wilcocks, C. and Manson-Bahr, P. E. C. (1972):

Manson's Tropical Diseases, p. 195.

(38)



539

<< =7 'J fc Radioallergosorbent test

Vijayamma Thomas

(Department of Parasitology, Faculty of Medicine, University of Malaya)

|» IgE

Radioallergosorbent

test (RAST) ffifc£

ft4*0, Dirofilaria immitis

g^> RAST Sogilgi: It,

FST3 U T^

FST3 \* RAST

c. «c^, FST3 ^b disc

tfi:]K FST3-1 Srfflor RAST

. FST3-1 ft7^7'J T]f^^jfii»^J: <

oo-r FST3 iCio

FST3-1 Ki

, FST3

, RAST

FST3

, FST3-1 jb*

t rast

vi, eh

FST3 SrStH^L

t RAST

RAST m&7 A y U

( 39 )




