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Bithionol,2, 2'-thiobis(4, 6-dichlorophenol),

has been used for the treatment of paragoni-

miasis (Yokogawa et al, 1961a; Yokogawa et

al, 1961b). However, the anthelmintic drug

gave rise to some side effects (Yokogawa et

al, 1961b). Therefore, for chemotherapy with

available anti-worm drug, the present study was

attempted to demonstrate whether anti-neutral

thiol protease immunoglobulin-bithionol (Anti-

NTP IgG-Bithionol) does specifically possess

anthelmintic effect on Paragonimus westermani

juvenile worms in vitro and in vivo as shown in

oncostatic-antibody complexes (Dullens and

Weger, 1980).

Metacercariae of P. westermani (triploid

type) used in these experiments were isolated

from the crabs, Eriocheir japonicus collected on

the Tsushima Is., Japan. The excysted young

flukes were removed from the cysts soaked in

the Ringer's solution containing 0.1% sodium

bicarbonate at 37°C. The neutral thiol protease

of the larvae was purified by affinity chromato-

graphy on arginine-Sepharose CL-4B, gel filtra

tion on Ultrogel AcA-54 and DEAE-toyopearl

S column chromatography according to the

procedure of Yamakami and Hamajima (1987).

Anti-neutral thiol protease immunoglobulin

(anti-NTP IgG) as bithionol-carrier used in

these experiments was prepared by the method

of Hamajima et al (1985) with some modifica-
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tion. Nineteen nmole portions of bithionol

were coupled, respectively, to one milligram of

anti-NTP IgG and of normal IgG, after each IgG

were activated with carbonylating reagent, ac

cording to the procedure of Bethell et al.

(1979). The inhibition effect of these drugs

on P. westermani newly excysted juvenile

worms were examined by observing the motil-

ity of 10 juvenile worms in 0.1ml portion

of culture medium (RPMI 1640, 90 /d and

saline 10 m0 with penicillin G potassium (100

i.u./ml) and streptomycin (100 /ig/ml) at U-

bottom wells of assay plate for micro test, and

the evaluation of the effect of the drug com

plexes on the motility of the worms in vitro

was based on perfect stillness of the worms,

and was expressed by time (hr) required for the

effect as shown by Hamajima et al. (1979). The

effect of the drugs on the juvenile worms in

vivo was examined by the number of the worms

recovered from ddy female mice weighing 30 g

inoculated orally with 10 metacercariae of the

worms per mouse at 30 days after the injection

with the drugs.

The survived juvenile worms in the mice

were obtained from the abdominal and pleural

cavities, and from the abdominal wall, the

intrapleural wall, the diaphragm of the minced

muscles and the other organs soaked in Ringer's

solution with penicillin G potassium (200 i.u./

ml) and streptomycin (100 Mg/ml) warmed at

37°C for 12 hours. The juveniles were observed

under a binocular dissecting microscope. Devia

tion from the mean was expressed as a standard

deviation, and Student's test was used to esti

mate the data of statistical significance. Dif

ferences between the number of the juvenile
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vivo were occurred by contact with bithionol

molecule of the conjugates and the drug to the

worms, respectively. Moreover, it seems pro

bable that the bithionol molecule of anti-NTP

IgG-bithionol did effectively react against the

worms, in the fact that the conjugate was able

to bind to the worms carrying the correspond

ing antigen by antibody-antigen interaction

both in vitro and in vivo. Similar result was

obtained by Garnett et al (1983) for the cyto-

toxicity of a drug-carrier-antibody conjugate

on the human osteogenic sarcoma cell line in

vitro. In addition, Kanellos et al (1985) re

ported identical result on the inhibition of

methotrexate-monoclonal antibody conjugates

on the growth of human colon carcinoma in

vitro and in vivo.

On the other hand, the injections of anti-

NTP IgG (3 mg) and normal IgG (3 mg) were

found in this experiment to be more effective

than that of saline solution (0.1 ml) for the re

duction of the number of the worms in the

mice (P < 0.05). This result is similar to that

reported in the reduction of the number of

Schistosoma japonicum worms recovered from

mice injected with normal and immune sera of

rabbits in comparison with the saline solution

(Sadun and. Lin, 1959). From these results, it

seems likely that polymorphonuclear leucocyte,

macrophage and lymphocyte migrations for the

phagocytosis in vivo could be mediated by a

certain immunoglobulin-derived chemotactic

factor produced by these immunoglobulins and

inflammatory neutral SH-dependent protease

from polymorphonuclear leucocytes migrated

by P. westermani metacercarial protease

(Hayashi et al, 1974;Hamajima and Yamakami,

1987). On the basis of these results, it is sug

gested that the cytotoxicity of the conjugate

against the juvenile worms may probably be

brought by the attachment of the bithionol

molecule to the worms, and by the increase of

phagocytic cells to destroy the worms owing to

immunoglobulin-derived chemotactic factor.

References

1) Bethell, G. S., Ayers, J. S. and Hancock, W. S.

(1979): A novel method of activation of cross-

linked agaroses with 1, l'-carbonyl-diimidazole

which gives a matrix for affinity chromatography

devoid of additional charged groups. J. Biol.

Chem., 254,2572-2574.

2) Dullens, H. F. J. and De Weger, R. A. (1980):

Oncostatic antibody complexes in chemotherapy.

Cancer Chemother. Pharmacol., 4, 29-32.

3) Garnett, M. C, Embleton, M. J., Jacobs, E. and

Baldwin, R. W. (1983): Preparation and pro

perties of a drug-carrier-antibody conjugate

showing selective antibody-directed cytotoxicity

in vitro. Int. J. Cancer, 31,661-670.

4) Hamajima, F. and Yamakami, K. (1987): Neu-

trophil accumulation in vivo and chemotactic

activity in vitro by a neutral thiol protease of

Paragonimus westermani metacercariae. Jpn. J.

Parasitol., 36 (Suppl), 32 (in Japanese).

5) Hamajima, F., Fujino, T., Yamakami, K. and

Eriguchi, N. (1979): Studies on the in vitro ef

fects of bithionol and menichlopholan on flukes

of Clonorchis sinensis, Metagonimus takahashii

and Paragonimus miyazakii. Int. J. Parasitol., 9,

241-249.

6) Hamajima, F., Yamakami, K. and Fujino, T.

(1985): Localization of a thiol protease in meta

cercarial lung fluke. Jpn. J. Parasitol., 34, 507-

508.

7) Hayashi, H., Yoshinaga, M. and Yamamoto, S.

(1974): The nature of a mediator of leucocyte

chemotaxis in inflammation. Antibio. and

Chemother., 19,296-332.

8) Kanellos, J., Pietersz, G. A. and McKenzie, Ian

F. C. (1985): Studies of methotrexate-mono

clonal antibody conjugates for immunotherapy.

J. Natl. Cancer Inst., 75, 319-332.

9) Sadun, E. H. and Lin, S. S. (1959): Studies on

the host parasite relationships to Schistosoma

japonicum. IV. Resistance acquired by infection,

by vaccination and by the injection of immune

serum, in monkeys, rabbits and mice. J. Parasitol.,

45,543-548.

10) Yamakami, K. and Hamajima, F. (1987): Purifica

tion and properties of a neutral thiol protease

from larval trematode parasite Paragonimus

westermani metacercariae. Comp. Biochem. Phy-

siol., 87B, 643-648.

11) Yokogawa,M.,Yoshimura,H.,Sano,M.,Okura,T.,

Tsuji, M., Takizawa, A., Harada, Y. and Kihata,

M. (1961a): Chemotherapy of paragonimiasis

with bithionol. I. Experimental chemotherapy on

the animals infected with Paragonimus wester

mani or P. ohirai. Jpn. J. Parasitol., 10, 302-316.

12) Yokogawa, M., Yoshimura, H., Okura, T., Sano,

M., Tsuji, M., Iwasaki, M. and Hirose, H. (1961b):

Chemotherapy of paragonimiasis with bithionol.

II. Clinical observations on the treatment of

bithionol. Jpn. J. Parasitol., 10, 317-327.

(67)




