(HAdEMaE % 16 % % 3% 174-198 ® 1967)

v A5 L= v iR x4 % isothiocyanates
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(1967 4= 4 A 18 H52H)

féﬁﬂiiﬁ‘vlﬁ’é‘é"&ﬂiz‘fabNi%ﬂtﬂﬁf’ﬂ’ﬁﬂcﬁé*}‘bﬁﬁﬁi
%m?@m%ﬁmﬂﬁcfbbﬁ,&&ﬁn%bf@&
e, Thd, %Lk in vivo TOWET, in vitro
TR EAELRVBRTHS.

IS (1961) 1% K¢ fitiwk i Paragonimus ohirai
Miyazaki, 1939 ¥s J O'FFIE Fasciola hepatica Linnaeus,
1758 o 3 k2 v F U7+ 5 b2ty bithionol
DR (L BRI S TR L, lin 5 (1961)
Vs Clonorchis sinensis (Cobbold, 1875) DfX
MK LT 53 DM D A E L. &R
gk (1962) VR R R R A LRI ©
7o = v ORI E R A AL BT LT,

S LD T = AT A7 YRR Paragonimus
westermani (Kerbert, 1878) O R, g A & L h
) 7 BIOFEICHLT, AN AR e allyl-
isothiocyanate (LLF allyl-NCS rt#gEi3 %) B& [0
phenyl—isothiocyanate(u,"F phenyl-NCS LERELT5)
L bithionol (2,2’-thiobis (4,6-dichlorophenol)) @
BRIV R A in vitro TEE, HWELICOT, <o
CHwET 5.

e KU

1. et
mau,%ﬁfﬁ:maﬁtvmx?wvvmwﬂi
R n) ThAXVCEAREL, 3XIV6HARIC
FoRinbEDHL, VYFAR (=YY VY, AbV
Fr=A v vkal) Tkl AxEAHY TR
AT B L O TS ¥, FEINE, 24RR%E
FIES O LB

2. HEHIRE

Allyl-NCS (% 1: 1,000 (100x10-*M), phenyl-NCS

3 1:1,000 (74 % 10-*M) DiffEE L, ThBEAKICH
YTHHDOT, [AED polyethylene glycol THLL
#-. bithionol, soluble (¥ & /v i 10-*M (0.04 :
1,000) 1, fEWKELT A=) YEIOA VT
FeA v RS ) VAR G

3. HEHLE R

B 3 X OV HROBA, AREBEE O LIS
ml % AR R 10 Kic, ThrZhlpigsdo> o Hufk
AL, 27°C kKo T,

FEogeE, RRoExTc2d Iy I AT LB L
rRot

4. EE X BRI

B X Oh ISR LT, K iR - GEB)OA
A T, AWML Lictk, HED HZEx 4 - THK
LHE L.

FEi, 27°C ¢ 20 AMpKERBC gL, £0
RERELBE L.

BERELUEE

Lo 3 % Bt

BN 3 A OB, Table 1o & % » phenyl-
NCS 1o J » T 6 8l ¢4 L, allyl-NCS & XL 63
bithionol T 12T L. KL D YL A
ThuE ro BRI bithionol >phenyl-NCS>allyl-
NCS mlE&7sh, F0EAEERS > TTIUELOE
HEBIEATALEELLRS.

% 11§54 6 » A OpiE, Table 2 0 & 35 ) phenyl-
NCS %51t bithionol o J - T 24 g fif] € &z ¥ L,
mm»mSﬁmmﬁ%féﬁbt.%magﬁ@m&
AEOEES 3 BORB RS L SR DY, &
WHIOEES L eV RER L - TEET IS L R
-, bithionol & isothiocyanates LDETX LK
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Table 1 Effect of isothiocyanates and bithionol on adults of Paragonimus westermani
obtained at 3 months after infection

Number of adults

Time of .
et Control Allyl-NCS Phenyl-NCS Control Bithionol
hr
0 ml10 m10 m10 m10 m10
1 m10 um10 uml0 m10 uml10
3 m10 uml0 uml0 m10 uml10
6 m10 uml10 d10 m10 uml0
12 ml10 d10 — ml10 d10
24 m10 — — m10 —
36 m10 — - m10 =
— ml10 —

48 m10 s

Note : m-moving, um-unmoving, d-dead

Table 2 Effect of isothiocyanates and bithionol on adults of Paragonimus westermani
obtained at 6 months after infection

Time of Number of adults
treamen ‘Control Allyl-NCS Phenyl-NCS Control Bithionol
hr e - ' o
0 m10 m10 ml10 m10 ml10
1 m10 uml0 uml0 m10 uml0
3 m10 uml0 uml10 m1l10 uml0
6 ml10 uml10 uml0 m10 um1l10
12 m10 um10 um10 m10 um10
24 m10 uml0 d10 m10 d10
36 m10 d10 — m10 e
48 ml10 —_

Lict#Exbhs.

RERBSH 35 X076 7 AopmoMici, bk
DRESHREIY, > THEEIHEOWY 4 508 %
RUIDRT, FROERAEEL R b0 L%
PR

2. A zwnA ) 7IRHT BB

A 22 Y 7k, Table 3 o &% b bithionol 4

Table 3 Effect of isothiocyanate

— m10 —

Abbreviations are the same as in Table 1

O° phenyl-NCS 2 & » T 3Wflc £33 L, allyl-NCS
TIROBEEITEBM LIc. A X EeAh ) 73T H3HAO
BEMEIRA R LcR oSG L2 AETH Y, o
REOBEPIFEOEGH 3 » Ao RO 1/2~1/4 Th
T

Yokogawa et al. (1961) i L OB 5 (1961) (17
= A FN= v ik o B HR o5 LT in vitro T

s and bithionol on excysted

metacercariae of Paragonimus westermani

Time of i WIiIumber of exc375ted metacercariae N -
s Control Allyl-NCS Phenyl-NCS Control Bithionol
- hr

0 m10 m10 m10 m10 m10

1 m10 uml10 uml0 m10 um10

2 m10 uml10 d10 m10 d10

6 m10 d 10 - ml10 —

12 m1l10 — — m10 —

(57)

Abbreviations are the same as in Table 1
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bithionol @ LDso (% 140 5% (0.71 y/ml) X451 C
WA, AL AICK LT 0.04 : 1,000(40y/ml)
DOWEET IBHNIC LR Ricn &, KENRVLDL
Bbhs.

3. 24 BEREEEALE LicR RO FEIIORKE

Table 4 3s X ¢¢ Table 5 w573 &R0, F= I
isothiocyanates JLEECIX il did & A KRB O T
H7c7hs o 7243, bithionol MU CIX#EN#HGH 3 » Ao
LORFHEOETNLPLERLN, R GHE6 P ADD
DITEBHMENE BB, 7V oY a2 BRTHID
Hoh, 1% Cahs0BE LESXCHEE LR

St Ble, BEBEFISBRCH LTIFEHNTH-
bithionol %t LT, FEINIAh oMM H#E U CTHH
THZ LT

¥, ChLOTENOMENMEER ORI L >
CHfgoTis b, allyl-NCS JEED % D XIRH % D ik
Kbt gE2 ¢, phenyl-NCS JUEED $ D Z UK E,
bithionol MFE D b DT FNMEL e, EIINER
LRGN Ch - 1o SRR L FAEEOH LT
BoT, ABRINTEHRINO L 5 CEARCIELIIE S
QIHIBANK R I todic, WRIN X b b F O fFE A8
WrBHbhicbntExbRA. Fio, EE (1961) 7

Table 4 Development of eggs collected from uteri of adult Paragonimus
westermani treated with medicines during 24 hours at
3 months after infection

Percentage of eggs

Egg status = . EFRI— o I IS S
Control Allyl-NCS Phenyl-NCS Control Bithionol
G 1 100 100 2 96
E 23 0 0 15 4
M 4 0 0 13 0
H 72 0 0 70 0
Note : G-granulated eggs
E -early stage eggs of development
M-miracidia forming eggs
H-hatched eggs
Table 5 Development of eggs collected from uteri of adult Paragonimus
westermani treated with medicines during 24 hours at
6 months after infection
Percentage of eggs
Egg status = et - e e et el -
Control Allyl-NCS Phenyl-NCS Control Bithionol
G 1 98 98 3 5
E 17 2 2 8 67
M 7 0 0 20 27
H 5 0 0 69 1
Abbreviations are the same as in Table 4
Table 6 Organic and inorganic charactors of medicines
Medicine Molecular construction Organic charactor* Inorganic charactor* ?—g—
Allyl-NCS CH,:CH.CH,-N:C:S 135 92 1.5
Phenyl-NCS CsHs-N:C:S 210 90 2.3
Bithionol (CaHz(OH)Clz)zS 440 390 1.1
B., soluble (CsH2(ONa)Cl,),S 440 1,390 0.49

*  Fujita (1953)
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CHHOFEANL, HE (1953) 1T XiuL, Folb
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R LRI L, IR MAa A 2 o i L &
MRCTEB. M, WHEINCISGTZ RS0 isothiocy-
anates CHRRBRINY Rici - ook (B, 1961),
IENELRETCH- T, “hboEAS 2 LRI
AL\, BIERR OWEE LB CIB A LB
DIEFNC & BACERIBINO ZAE St b 0 ks 2.
FRATEINCHO T, 5 fRRILIE § L < s
R TR U TR, SR 2RI B S
LU0 LHEEIND. I BAREBHH D I%isothiocyanates
DIRNERRIIHEE T X Fedn o 1.

Bithionol /i phenyl #£% 2 BEL, Fokxx
73 Eyiio> isothiocyanates I i KEIBBAMINE
CARN D BIMED R 5 5 L D L% 2 B, 210,
Eﬁﬁ/%%ﬁﬁ#5ﬁﬁﬁmﬁ?éﬁﬂ&%ﬁbtb,
WERBRPE RS or#Es bha. Thtdik
BRIVRN 5% D1, + 05T BIERL-S- 35
LOSED ClaehTartedtErbhs.

X7 5 ONC gh Bz f LT bithionol BRI LY,
%hﬂﬁ?WKChBﬁWE%E%%<&ﬁ?éhm,
BRER 7 & ONE S i 13 S 384T A JR ACATIE S fed g &
» & BIT bithionol 7z KDk & AT L ARSI S 1,
RACE DY R R CE DD LEL L hE. 21,
BB X OSIHUC S\ Tk BBP X D 3SR AL IR Ve B OV
FEBEGH A%, Dbithionol 23 X v {EMECHLET 2 (K
MNB, 1961 ; K#ke, 1962 ; #)I, 1964 ; ¥2g, 1966)
SLLPFEE 2 H L, bithionol AR s X Oy
LT, BN D e b A 7R B 238 & i 7 5

BIEL L UREE

1RCEORGEI B IV 6 # A0y =25 1~ Vi
BHEE, BIOEZ XD =B IHEI L+ 2
ZENA ) T HT % allyl- L0 phenyl-isothio-
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Cyanates, 7 5 ONC bithionol D& bk, 3 X 0 24 ByRd
RO OHEFITUI U0 FH I 38 15 4 22
Life.

ABHRHR T, BBICK LT bithionol 215 & ¥
7€, &\ phenyl- i X OF allyl-isothiocyanate ¢
#H-tz. El% bithionol (% 10-M (0.04 : 1,000) #f
THOI #R, Bofss 3 » Aok 128:6c,
BENBLH% 6 7 Ao b ok 24 ¢4 L7-. phenyl-
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DOHEIF UL 12 3 X 0 36 Bl o4 L.

JHidE # 2 2 ) 7k EOs 3 BHO RO 1/2
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nol MHOFEINIEABRGH 3 » A0 b DS RE
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EFFECTS OF ISOTHIOCYANATES AND BITHIONOL ON PARAGONIMUS
WESTERMANI (KERBERT, 1878) IN VITRO

SHOSHIRO SAWATARI & FusaNori HAMAJIMA
(Department of Parasitology, Faculty of Medicine,
Kyushu University, Fukuoka, Japan)

For fundamental studies of prevention and medical treatment of paragonimiasis,
the effects of allyle-isothiocyanate (allyl-NCS), phenyl-isothiocyanate (phenyl-NCS) and
bithionol (2,2’-thiobis (4, 6-dichlorophenol on)) adults, excysted metacercariae and uterine
eggs of Paragonimus westermani were examined in Ringer’s solution at 27°C. The con-
centration of isothiocyanates and bithionol used were 1:1,000 and 0.04 : 1,000 respectively.
The adults were obtained from the lungs of dogs which were sacrificed 3 and 6 months
after infection with metacercariae. The excysted metacercariae of P. westermani were
isolated from naturally infected crabs, Evriocheir japonicus.

The eggs were collected from resected uteri of the adults treated with above-
mentioned medicines during 24 hours. In this experiment, isothiocyanates and bithionol
were proved to be effective on destruction of adults and metacercariae of P. westermani
(Tables 1, 2 and 3). In addition, isothiocyanates were found to be more effective as
ovicide than bithionol (Tables 4 and 5).
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