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Abstract—Among 230 species of herbal drugs screened, thirty one show the anthelmintic activ-
ities in vitro against Clonorchis sinensis, the chinese liver fluke. The active substances have been
isolated and their structures identified. Some of the active substances and their derivatives have been
synthesized, followed by anthelmintic activity tests. The extracts from the active drugs cause dam-
ages in organs of the adult worm in the hepatic duct of rabbit. Some fresh water fish, which funct-
ion as bad hosts for the fluke, excrete defense substances against the cercaria of the fluke. The
defense substances have been isolated from Cyprinus carpio and Cyprinus carpio nudus, followed by
structural identification. The results are summarized as follows: 1) The bark of Machilus thunbergii
as well as the seed of Schizandra chinensis contain meso-dihydro-guaiaretic acid as the anthelmintic
component. Among derivatives synthesized, 4-phenyl-1~-((3, 4-dihydroxyphenyl)-, 4-phenyl-1-(3-hy-
droxy-4-methoxy phenyl)-and  4-phenyl-1-(4-hydroxy-3-methoxy phenyl)-2, 3-dimethyl butanes
show considerable activities. Administration of the bark extract mainly damages the bladder of the
adult worm. 2) The active substance from the roasted fruit of Prunwus mume is 2-hydroxymethylf-
urfural. This substance is produced during the roasting process. Administration of the fruit extract
causes a damage of the bladder of the adult worm. 3) The active substance from the root of Scut-
ellaria baicalensis is b. 2" -dihydroxy-6, 7, 8, 6’ ~tetramethoxyflavone. 4) Beside alantolactone, a very
strong anthelmintic component is contained in the root of Inula helenium. Administration of the
root extract causes irreversible damage on the worm, affecting mainly the reproductive organs.
5) The cercaricidal substances from the epidermis of C. carpio and C. carpio nudus are cthyl lin-
oleate and linoleic acid, respertively. 6) The cercaricidal substances from various kinds of fresh
water fish have different R, values,implying that the defense substances are species-specific. Unexp-
ectedly, the fish with good host function, for example Pseudorasbora parva, excrete the defense
substances, too. The defense substances are possibly organ-specific in individual species; the organs
essenstial for the existence of the species excrete the defense substances, allowing other parts to
be invaded by the cercaria. 7) The cercaricidal fraction of Carassius carassius is detected only in
the fish which have been collected during the summer time from May to September. Its secretion
is not dependant on water temperature. Thus, it scems to be possible that the secretion of the def-
ense substance would be stimulated through a contact between the fish and cercaria.
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thunbergii and Inula helenium.
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Table I —Wormicidal effect of synthesized diaryl
butanes on the adult worms of C. sinensis.

Substance C(mg/ml) DM DW
1] 1.0 — >1hr
vV 1.0 1hr <1hr
V 1.0 25min 1hr
VI 1.0 -— >1hr
i} 1.0 34min 1hr
Control 0.0 — >72hr

C: concentration, DM: Disappearance of movement,
DW: Death of all the worms.

Scheme 3—Synthesis of 5, 2/-dihydroxy-6,7,8,6'-
tetramethoxyflavone(X).
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Fig. 2—EPG change of Clonorchis sinensis after adm-

inistration of the extract of Prunus mume.
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Tabla I —Wormiciadal effect of P. mume extracts
on the excysted metacercaria of C. sine-
nsis in vitro.

Fraction DOM DW

Control — >72hr
Petr.ether Ex — ~>10min
Ether Ex 10sec 1min
Ethyl acetate Ex 1min 2min
Water Ex 2min 4min

Dom: Disappearance of oral sucker movement, DW:
Death of all the worms.
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Fig. 3—TLC pattern of the solvent fractions from
the roasted fruit of Prunmus mume. Silica gel
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Table F. Morphological changes in the adult of C.
sinensis by 2-hydroxy methylfurfural in

Vivo.

No. of

Status of changes Worms %
Irregularity in intestinal wall 2 9
Degenerative change of ovary 5 23
Degeneration of testis 2 9
Regurgitation of intest. contents 4 18
Swelling of oviduct 6 27
No. change 3 14
Total 22 100
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Fig. 4—Isolation of the anthelmintic principle from
Scutellaria  baicalensis against Clonorchis
sinensis.
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Table V—The effects of Inula helenium on the
organs of C. sinensis.

Appearance of organs Worms(%)
Lack of intestinal Contents 97(90. 6)
Dilatation of bladder 101(94. 3)
Degeneration of Vitellaria 64(59. 8)
Overswelling of vitelline duct 99(92.5)
Degeneration of testis 21(19.6)
Irregularity of inetestinal wall 79(73.8)

107(100.0)

Total Number of Worms observed

Table V1 —Wormicidal activity of Inula helenium fra-
ctions on the excystized metacercaria of C.

sinensis
Fractions Time to death of worms
FI 4 min
FII 5 min
FIII 15 sec
FIV 14 min
control >10 hr
Epidermis of C. garptal3ke)
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Fig. 5—Fractionation of the clonorchicidal mucoid
layer of Cyprinus carpio.
mg: Amount of fraction, min: time required
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Table W—Time required for deaih of C. sinensis by
substances from C. carpio and
unit:min

the purified
C. carpio nudus.

Excysted
metacercaria

subst. C.c. 26 115
subst. C.c.n. 5 12 30
>200 >600 >24hrs

Cercania

control

C.c=C. carpio, C.c.n=C. carpio nudus

A ATAA 9 445 ol
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Table VI—R{ values of the clonorchicidal fractions from the epidermis of some fresh water fishes. <[silica gel,

CHCls/pet. ether(7 : 3))

Fishes

Rf values

Cyprinus carpio(%] o)

Parasilus asotus() 7))

Anguilla japonica(®§ &o})

Ophicephalus argus(7}23])

Carassius carassius$ (F51)

Misgurnus anguillivaudatus(v) Fe}A))
Zacco platypus(F 2t )

Peudorasbora parba(3-5o])

Carassius carassiuss # (7o) 0.937

0. 765

0. 883%

Remark; 1) 'vIncluding strong ‘wormicidal substance

2) : Including weak wormicidal substance

Table X —Seasonal effects on the Rf values of clono-
rch icidal fractions from C. carassius and
on the death times of C. sinensis cerc-

aria.
Month Rf value 0 90 to O 97 Deat(lllnitlilr;ies
January — 93
February — 96
March — 91
April — 70
May -+ 97
June + 46
July + 28
August + 25
September + 97
October — 6l
November — a1
December — 103

+ positive color reactlon in the Rf range in 1odme
chamber

o shgel AFUEAS AL dake e
£ 23°Ce) A g

s 449 % 2 59
o A} A& {-9.1 4 Fo ‘}E:}:J_ silica gel TLCEH-

4 skgict. %31214
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0. 451"
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0.709

0. 385

0. 701"
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doict. F4¢ FAAE F 4-phenyl-1-(3, 4-
d1hydr0xyphenyl) -2, 3-dimethylbutane, 4-phenyl-
3-dimethylb-
utane % 4-phenyl-1-(4-hydroxy-3-methoxyph-

1-(3-hydroxy-4-methoxyphenyl) -2, :

enyl) -2, 3-dimethylbutanec] in vitro AF&2A-4.&
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