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P I HtSE D 2 BRI IR R

Diisothiocyanate 53 {A& D [FRARICK T 2IGEIRE LT N
5 & 1, 4-bis-trichloromethylbenzol (Hetol) & @ fFHZIRIC DT

om 2T

(lBf474 5 A318 %)

X C®Iz

EFHLIZ, SR, kL OFEFERBEIC
XL CHRRREERAI L LT, BE RS Y, ~% X b
tLTBA% & 7z Phenylen-diisothiocyanate 1,4 (Jonit)
B, Ty MNFRBIZHLTOEDTHEZ L2 THEL
THE L7 (##)1111970).

FECE L TiX, KA YT Mohr and Merkle
(1969), #[E T Cho and Soh (1970) 13E#H & DEER
LITEBRIC, ANOHRIECHCTEN T Lt
HLTWE2 (1970) BX U (1970) X3 &, A
DOFFREECKT L TIE, LA EHHRIBD SN
B9,

F T, BELIIFROFRIICH T 2 IHEGREH
WRTHHMNT, 7y MFRAICHL, 2 OREHAEY
RrZOB/NEHEE R 2 L3k, RA LR A
FVMDORRSY D 15T & % Toluen-diisothiocyanate
(MS-43) Iz 2T b EEDER 1T 07z, TORERIT
Jonit XU MS-43 DWFHhiT b AFR BUCH L 87k
BBERHOHZZ ERHLMCI .

Sbiz, FELDBICHFRIGEITE LB R IREA L
L T#H4 L7z 1,4-bis-trichloromethylbenzol (Hetol) &
IHBLEA MR ERA LTS, MS-43% Hetol
DHEETIX, ZAFhBEMFERATIXIEZLAEHREOR
bhizh2cBRTbING AT I Lick Y, FL
VWHIRNREHT B LT EhOTHEED ZRENRE LR
7=,

LUTFIZE DK 2V THET 5.

*KEKRFEEH ERFHUE

ERMH EERAE

TERZEA

Phenylen-diisothiocyanate 1,4 (Jonit) :

AHFix Fig. 1 DARLIMEEERE SO TV
WO E LTaib T 5 diisothiocyanate D F5E A
D1oT, SROEERE L LTELFHTHALRTY
% (O’Holohan ez.al. 1971, Holz et al. 1972, Th-
ongkon and Kamolsin, 1972). ARZEERICH 72b D
F, TOMETTHS KAy « ~F2 MELLEHELZE
FbDTHB, KANTL AN E Y, ZOEFET
50mg DIz b v Ew 2V HK68mg B L UER 2 mg
BEEENTVR, UTIRRTHRERITT, 20
BRHRGOBERLIZLDOTHS.
Toluen-diisothiocyanate 2,4 (MS-43) :

F%NZ Fig. 2 OBIoR L= EREERE 3o, Jonit
L[E#E Diisothiocyanate DFEEED 10T, HAFIRK
B Z DR R DR 1T 7.

1,4-bis-trichloromethylbenzol (Hetol):

AHNZ 2 TIREBEIZ LiZ Lid3RéE L T &7’ (Yoko-
gawa et al. 1965, 1969), 7 D#EENiL Fig. 3D CIT
TTMELDTH S,

AERICHER L2 b OMoBERT, ZoRETT
HB~FZ ML VIR EZIT .

EREY

KEBRICHCZBIE, KE150g MDY + 24—
FJ v MI200LT, ZALIFTRTHE—DRHIZFE—
OWMEL L Y SBEFRE LR A Z v h ) T2 —LY
9 30fEF SRR LR S E 7.

R IBFIR I 2 & v ) T, BEENEE
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Fig. 1 Chemical structures of Jonit, MS-43
and Hetol

&AL DT BIERITHIPE D £ = (Pseudorasbora
parva) OFRL VDML, ~FY UMk L 05y
BEREL72b DT, =Y T LY D OFFRE A X L1 h
Y 7 OEAERT1, 000 ETHh ok,

Ty PORGUTY DT, o0 UDEHFEMET T
EENERL A2 BN H ) TORERATEE, 2030
FTOoR Ry hTHEOKEIZT v bOOEEEA
L, ThYyHEEICWTIh 208 RR L.

TRIRER X UNABEEHH ¢

WmEEE, FTRAKS L, 1H1[E, 5HME
H—E DRI Zh 21Tk,

FAREE Y STIE, 1LARTy VERFETHRELE
DMDOFTETEZHCTARERES HME, fin1 A
HBIROFR &V ET O OENICE K VAL REEICHET
ShBZ LEmERLI.

B, BEERICH Sy MET_NTHERHR 2 7 &
WAV TEER2 HA~6 W BOHMDO LD L L, Rt
BHEIL DD 3 IR HESNMEREBEL 2 0D
R STz,

TRPEREIL Table 1iRULcL, L3 MEEHIOME
B, HBEEND 3T 2 FEEAOMAEIC L Y 100 EER
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FEX VY, EBEIEE OFRFHICE Y 2 i aT .
HZRETI0~25CX W le DT\ 5.

Zh b DEBRITE DB ZOTRFICITR S Z Lk
HEETH DD T3 ~4 FETDICHT T3 EICESTIT
7o, EBRHIFIIARE Lz, T v MR BR
P2 nA~6 nADOM, Tihbb4 wAMTHOR.

7238, Jonit BX U MS-43 0 E-ET 6.3mg/kg &
5 iE3.2mg/kg DI P AT LEOTWBR, &
MR R OB L5/ %E 50mg/kg~2omg/kg L L, Mk
MR LTV ThS.

TR FHIER:

TREEALA 3 ~ 5 AT AMSII RO EEREEIRE: I
XV (0.5g Fo20[) #EML, RILEFOIFR
BOIRHEZ, ThXV#EFlgr oIk (EPG) %
HEL, EPG 0 ELL Dvid, 30z ELLE
WL DIZIEREN ORI Lc. 5 ABOBBIRTHRL Y
1, 2, 3, BIXU4BERCHRELFEKOFETED
EPG 2HET 5 Likic, FREHEOTY EPG 21
HELZ., 4BABROBREELE ST LDIFESBICHRKRL,
BIZE OB ERBEBICREL, FRIEEROFEDOHE
B —BLBEBRH ISR O 720 R IEE & &
L7z, R Eh i % oFieR X ONEENR I 2 8
(L, WV VRTEERI VI VRERIZEZL
7z,

Flz, HRHEDPBEICT 5 - DIHHEBITIRERD
iz 2 EEIRER (5 2 & b ) 7RI 3
RHBEEOK) 3L OFERBITE GRFEATR X OVR%
4 BE#H O EPG »HEM L) 2EH L.

K BR RX #&

LEBRBO IBFRRERIE L TR L0 Table 1
Ths.

PUTFIZ, ZOERDIEIZ L2 THEIBEEE DRI
DWTHBIZHRAZ M 5.

1) Jonit iz X B VAR

Jonit DA, 6.3mg/kg B X UV'3.2mg/kg HBEFHD
W h 100 % OIEKREXRELAT WS O T, T2
1% 6.3 mg/kg FrEBEDOME A ORREIZEM L, Jonit 3.2
mg/kg BERICOVTHEIAT 3.

Table 2 DAIZH SN DML, 10512453 HBR DR
R LBO D NIz, AP THRRIIORME L L 2R b
IR VLT, AT 1iB%IC 16, 2:8%Iic 744,
%I LBIoFE 9 B2 hIREEME Lo T3, Rat
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Table 1 Efficacy of various doses of Jonit, MS-43 and Hetol, or combinations,
in the chemotherapy of Clonorchis infection in rats.

Eggs per Gram feces (EPG)

Egg No. Worm

Drugs Group Doses No. rats N ¢ duct
used No. (mg/kgx) treated Pre- Post-treatment o dr(au S feduct, - worms d recngf'y
days treatment lw. 2w. 3w. 4w. CUT® %)*rate(%) recovered rate (%)
1 6.3X5 10 183 120 14 7 0 10(100) 100 0 0
Jonit 2 3.2X5 10 213 135 13 4 0.2 10(100) 99.9 0 0
3 1.6x5 10 183 106 98 32 118 0 35.5 11.7 42.3
4 6.3X5 10 122 84 21 2 0.2 10(100) 100 0 0
MS-43 5 3.2X%5 10 206 76 9 0.2 0 10(100) 100 0 0
6 1.6X5 10 189 69 36 14 9 0 95.2 6.8 22.6
Hetol 7 50.0%5 15 246 126 128 101 67 1(6.6) 72.7 8.0 26.6
Jonit 1.6X5 .
Hetol 8 50 0%5 25 211 162 117 61 44 1(4.0) 79.1 8.4 28.0
MS-43 1.6x5
Hetol 9 50.0%5 20 246 39 3 0 0 10(100) 0 0 0
MS-43 0.8X5 .
Hetol 10 25 0%5 10 264 37 3 15 9 2%%(20) 96.5 6.4 21.3
I. Control 10 206 148 182 184 219 12.1 40.3
1. " 10 187 240 269 254 248 12.4 41.3
I. autopsied at 3 months after infection. * cure rate.
. " 6 " " ** only degenerated worms recovered.
Table 2 Efficacy of Jonit in chemotherapy of Clonorchis infection in rats.
A. Jonit: 3.2mg/kg X 5days B. Jonit: 1.6mg/kg X 5days
EPG EPG
Group-2 Pre- Post-treatment No. worms  Group-3 Pre- Post-treatment No. worms
Rat No. treatment 1lw. 2w. 3w. 4w. recovered Rat No. treatment lw. 2w. 3w. 4w. recovered
2~ 1. 120 264 O 0 0 0 3~ 1. 102 196 116 74 98 14
2. 120 30 0 0 0 0 2. 496 122 68 16 76 12
3. 212 628 0 0 0 0 3. 104 100 192 36 408 13
4. 208 12 0 0 0 0 4. 192 64 40 18 18 10
5. 200 14 0 0 0 0 5. 142 108 114 42 100 12
6. 160 24 0 0 0 0 6. 102 140 101 30 26 10
7. 132 52 90 36 2 0 7. 218 148 74 48 174 13
8. 658 64 0 0 0 0 8. 160 62 104 26 62 7
9. 146 158 36 0 0 0 9. 216 46 80 16 108 10
10. 174 0 0 0 0 0 10. 102 60 86 14 111 16
Average 213 135 13 4 0.2 0 183 106 98 32 118 11.7

No. 2~7 TiZ4B#%ich2E 2EOHBIIN FEHIN
725, FRRERCEREE 1R R EShiehok, BF
B AFNZ A 5 N 7z YN B D FEIRATICEIIE L T
TeLDONETPIREFELTW2b D LEbRh S,

BB, FERBCII\TIZIARBIIATE A b8 A HReE
Y2 EPG #iBERL7722, #0OfEFRIT Hetol OFEBRIZE
WTHBRO Le L Rk, hgBE4 B EEZ
LF)IZ B\ T—RIZ EPG OIS A iz, 0
HBITEBIBLT AEASED bR

Jonit 1.6mg/kg #¥E5FTiX Table 2DBIZABHR D

(32)

<, BRABERCICHIMEME Lok b ik, H
MREFIZ V1L 7R R &0, TR dds Tt
BrelEixionianolk. HEED EPG %L
ATh, BE3EED EPG ZAENIOTH EPG 183
A LRZ2EFELWETE2RLTVWS2, 4 BHICITFEY
EPG i1 118 LH VA ICMoEmEZ R LT 5.
DT Lk Jonit 1.6 mglkg Tix—RFAYIC HAEDEIFFE
HEPIHT 52, ThEERSE2IER+HHT, BR
BAEREELIZZ LE2RTLIOTHS.
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Table 3 Efficacy of MS-43 in chemotherapy of Clonorchis infection in rats

A. MS-43: 3.2mg/kgX5days B. MS-43: 1.6mg/kgX5days
EPG EPG
Group- 5 Pre- Post-treatment No. worms  Group- 6 Pre- Post-treatment No. worms
Pat No. treatment 1w. 2w. 3w. 4w. recovered Rat No. treatment lw. 2w. 3w. 4w. recovered
5~ 1. 128 86 10 O 0 0 6~ 1. 116 52 60 10 12 9
2. 300 16 12 0 0 0 2. 140 76 54 16 8 5
3. 160 192 30 O 0 0 3. 190 44 34 12 16 13
4. 226 80 12 0 0 0 4. 156 10 4 0 4 1
5. 344 16 4 0 0 0 5. 182 38 40 34 12 11
6. 230 84 2 0 0 0 6. 108 32 40 30 8 7
7. 152 4 0o 2 0 0 7. 126 20 8 6 6 4
8. 226 72 12 0 0 0 8. 280 230 64 6 8 7
9. 140 122 8 0 0 0 9. 454 172 20 22 6 5
10. 152 88 0 0 0 0 10. 144 22 42 8 10 6
Average 206 76 0.2 0 0 189 69 36 14 9 6.8

2) MS-43iC X B IRgAE ¢

Z ZiziE MS-43 : 3.2mg/kg 3 X U MS-43 : 1.6mg/
kg BER O RELE Table 3DABLUBIZREL .
MS-43 : 3.2mg/kg HEFETIX, TREKT 1@&%IcHIP
Rtk ot b DRk —Flb s 20 B, 2B 2
#), 3\EHIIT B, 4% I 2FIHINEREL 52
7o, BBROFER L BEORH S 72 FiX 14 b 7z < 24
B L A Shiz.

MS-43 : 1.6mg/kg #5-BE Tt IAHIE T # DFH EPG
DOBWYEH TR VERTIE 2 72 B, BEFIL 1L

Table 4 Efficacy of Hetol in chemotherapy of
Clonorchis infection in rats.

Hetol : 50mg/kg X 5days
EPG

<, TROMBRLERRKENL 1 H LD i 22
7. Lal, VRt afEEz 6.8 mT, dBozht
B LHBEOENBO LN, HLOflE» 5 LR
AT 1 ~13R L, EH0ENKENOL.

3) Hetol 50mg/kg JARERE

AEBROREIT Table 4 ITRLZ@Y T, JHEEE
DRpatE L7 Y, FROBRBE & BYoh 720X 15
Bl 1] (6.7%) o3 &Eleroi. {E#EED EPG ©
EERRE » 5L, ¥ EPG i3 IRIERATO 279 25k
BE1E% - 126 ; 2% - 128 ; 3% : 101 ; 438% :
67 RINKT2.7%) L2k L L TIWBOMHEMmEZ R LT
Wiz,

KL, Be0FlEA3 L, RFRIDZH LIREERDZ

Table 5 Efficacy of Jonit combined with Hetol

g;‘z‘i&’g frI;Ztment lw?oszt;.reaé‘r:‘enzw' g?oxizg‘s in chemotherapy of Clonorchis infection in rats
T~ 1. 230 50 32 15 40 7 Jonit : 1.6mg/kg X 5days
2. 541 50 124 58 38 4 Hetol : 50.0mg/kg X 5days
3 282 108 78 40 0 0 EPG
4 198 56 160 102 72 10 Group-8 Pre- Post-treatment No- worms
5. 190 78 84 62 80 10 Rat No. treatment 1lw. 2w. 3w. 4w. recovered
6. 400 168 132 120 42 3 8~ 1. 220 354 110 8 40 9
7 116 58 30 58 30 3 2. 118 54 20 0 90 5
8 288 180 50 32 32 5 3. 224 72 8 0 10 2
9. 104 164 40 106 80 15 4. 254 98 50 6 44 7
10. 478 132 78 62 40 5 5. 124 90 16 0 18 13
11. 156 636 628 642 122 12 6. 340 32 44 0 16 10
12. 110 132 40 16 36 12 7. 362 90 34 24 12 11
13. 130 20 22 30 146 12 8. 298 112 46 0 18 11
14. 268 18 76 22 84 8 9. 126 32 20 6 22 7
15. 228 50 350 154 174 14 10. 148 60 70 10 10 9
Average 246 126 128 101 67 8.0 Average 221 99 41 5 28 8.4

(33)
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Table 6 Efficacy of MS-43 combined with Hetol in chemotherapy of Clonorchis infection in rats.

A MS-43: 1.6mg/kgX5days B MS-43: 0.8mg/kg X 5days
* Hetol: 50.0mg/kg X 5days * Hetol : 25.0mg/kg X 5days
EPG EPG
Group-9 Pre- Post-treatment No. worms  Group-10 Pre- Post-treatment No. worms
Rat No. treatment lw. 2w. 3w. 4w. recovered Rat No. treatment 1lw. 2w. 3w. 4w. recovered
9~ 1. 148 6 0 0 0 0 10~ 1. 272 6 26 4 1 0(2)*
2. 222 32 0 0 0 0 2. 124 6 4 0 0 0(1)
3. 118 4 0 0 0 0 3. 508 26 60 4 4 3(2)
4. 172 12 0 0 0 0 4. 224 32 32 6 30 11
5. 408 10 0 0 0 0 5. 216 12 106 64 26 11
6. 240 38 0 0 0 0 6. 600 22 12 0 1 11
7. 202 10 0 0 0 0 7. 140 60 2 2 2 2(2)
8. 156 18 0 0 0 0 8. 156 20 14 44 16 10
9. 448 64 0 0 0 0 9. 280 48 46 10 2 6(2)
10. 448 70 32 0 0 0 10. 120 54 4 12 10 10
Average 256 26 3 0 0 0 264 37 35 15 9 6.4(0.9)
* () ----showing the number of worms which were degenerated but still alive.

Table 7 EPG and number of worms recovered at autopsy in control groups.

A. Autopsied at 3 months after infection

B. Autopsied at 6 months after infection

EPG EPG
Group-10 No. worms  Group-12 No. worms
Rat No. 0 lw. 2w. 3w. 4w. recovered Rat No. 0 lw. 2w. 3w. 4w. recovered
10~ 1. 176 178 340 348 582 14 12~ 1. 164 166 174 108 242 16
2. 128 156 172 158 376 13 2. 126 162 178 300 182 11
3. 152 142 146 140 138 11 3. 128 118 100 182 110 15
4. 176 158 206 192 186 13 4. 200 124 160 188 326 10
5. 162 120 164 174 192 12 5. 176 482 468 216 168 16
6. 168 146 168 170 160 11 6. 202 310 382 394 560 10
7. 230 172 188 194 104 16 7. 188 204 378 248 416 11
8. 580 104 160 178 180 10 8. 150 140 146 176 106 10
9. 180 118 102 110 116 9 9. 416 522 518 548 214 14

10. 114 188 180 178 160 12

10. 120 176 188 206 162 11

Average 206 148 182 184 219 12.1

187 240 269 256 248 12.4

NEELLBOECLD, HBECEFELCEVERLT
WBELDREEELELTH O, FROBEEDL, TR
HdfEEus 8.0 T, oz LHBIL, FEOENE
oD, HAEDENITO~I5H EAERITHDEN
Iz, BB, BRHBEZ TS TOEEEMITREIX
BB,

4) Jonit & Hetol DfFHIGHEEE -

Jonit 1.6mg/kg 3 X U* Hetol 50mg/kg PFfF#L-RE
TRAWET v bOEIX250CC, 10UC & 1500 2 FHZ 4y
FTRIXICAT D72 b DT H B 0% OFEFITWBEDO AR
XL EFRD LR DDT, Table 112i1X250T
DEEHEE R L. KL, ZZTRYIEIFEERFEDIONL

DTy MZOVTORRMBIC >\ THHTEZ L L
v, $bb, Table 5ITR LM ARETIIIARKT
#%55 EPG iZ2plicERA B OEAR A, 38
BITIX1061H S B hFpEE L 72 b, ¥ EPG bikg
RO 221 1T~ 5 LA E R Lz, RL, 48#
i, 3BT BIRRAYE L 07 5 1 & 3T PR
Llgole, TMOFRERTLFI» S BERRE S22,
SERRH AL 8.4 BT, JFBOZH LIELEED
ENRED SNz,

AL, HiflLEREEL DFIE 2 ~11H L L RERT
BOEERLTW, BB ZOpk#EIX, Hetol 50mg/kg
BB S RO kA% 8.0 L ik L THEDEIR
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OohENDf. TN Lix Hetol & Jonit & DHEE
HRBZEL PRI LERLTV 3 LEDNRS,

5) MS-43 & Hetol DO FapRt

MS-43 : 1.6mg/kg & Holel : 50 mg/kg # 58 Tit
Table 6 DAITTRLZAIL, {EFET L% > EHIc
EPG DEL WHIH & 5 h, ¥ EPG iHiggEpio
256IZHE_TZED K Yo D26%5RZ LI, 2 EKITIZ 104
OB RN L 2 D, o> 1408 3 MK e
Lok, B BEO BB Ehi Lo 141D
<, BB LR Do, ZOREIR MS-43:
1.6mg/kg & %\ it Hetol: 50mg/kg Iz X % BhiE Rt
DB LHBLTEDD THEERELTZZ LY. 22T
SHORENTNDOHEERZHL, MS-43:0.8 mg/kg
& Hetol: 25mg/kg OBFFTERE RAalz. 20 R
Table 6 DBIT/R L7, AERTHIAE L BE»S
242 EPG OF LV HANR LA, 4B#%ICIE
WRIOFY EPG 264ic%t L 144 9 (DRIPL96.5%)
L7ao7e, FROFERIT EHRIB AT 6.4 ThHD
7. ZREINBOZH LZEEOENED b h 7z 2%,
MS-43 : 1.6mg/kg & %\~ Hetol : 50mg/kg #h EiL
JUE I 05 A O TR H k30683 L Uf8.0 & DRfic
FEBEOEIFRBD SN ADl. 758 Hetol 25mg/kg
HDiE MS-43:0.8mg/kg FHENRMERO B4
ZIRHEE S EPG OB OIS EBOSNT, g
HREBELFBDOL ALk, AFERTEETRE AT
FRRIRIC L S 7 sBAR D 72 hs e B 2 gk L B~
ELONEENRT I LTH B, ZOEHERBE L
THDF, TOKRESFERBED s~1/, T, EHHR
5%, REERTIIRIL, FERE QARSI
BEREOBETRL TV bDTHS. DX 5 hiiksE
WEHMRIE, Hetol, Jonit, MS-437z ¥ +4&% Fvi-
BA, BEKTRL~2HORH Iz LI LIEAON D
2%, 4 BERICIIBLICSERRAE LiEsc s hTLE»
TY%. FFEROML 4 BHRICL 2BA SN 03Bk
HDERTH5.

6) xR

L DTRHERE L RIS RS ¥ 2T v +D 5 HA 5 200C
BV, ThE2BCHTTIREY{TFRbYE, EPG 0
EEPRILE & OFIREE O BRI & T <7, Z Ok
FiE Table 70 A, BiTgiLim< <, R4 3 # A
BICHRUIZARE L, 6 1 ARICHK L7 BROTEH
HEAEBII 2z FhI12. 168 X V12 4THEORIC T4 L
EZFRBOSN A2k, HLOFEHRTYL, BP9,
RE16MT, AEMICRIT 52 L/ &L, 2000 EEk
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HABEEUE 12.3+2.6 HTH D7, £ 3 v HKOBK
L6 W ABRDOBEDORMICITAE &2 DO B R
LiIREAERL, ETy FOIFRICBITZ2HEEDL 3 ¥
RAL6 WRADETIRELERIIAS R AL, 20
ZLiZTy POIREEREITR SBIC, FOERKBIEE
—EIZ LTRFTIEZ0OHEEHET 201, HiREOR
AL T 50N RBETHEZ LERLTVS L
Zzbh5.
£ =

UE#ELBEY #7 oMHRSD 1°Th3
diisothiocyanate DFEAXTH S Jonit & MS-43 %
VIR Ty MFRBIH LEF TH oM, MS-430
5 Jonit XV SIS ICHALRBEBIERD 5 Z L2
D &z, Jonit IZHEE, S X OBEEEEG S
BUTHT BIIREE A & LTRSS Nz b D ThH 378,
AR B LT ORBERE2E T LES 2 ki
FZBRBRE Y, Jonit (L TiX, Mohr and Merkle
(1969) A5 2 Bl DFFIR e B # 1 100 mg % 1203 i
SERASELEZA, 1HIZHIpRMELAY, fhol
BITH BT OB L E Bo- L BELT WS, KL,
#e (1970) BL VRS (1970) 1F EEORETIIEEKD
FRBEBEICRALPELENTHO L LHELE LT
5. L bzolBRIER & LTASE ORI, Bl
R, TH, BERAEOLRVBLCERRL LR &
=9, EELOAE OEBRTIX3.2mg/kg 5 HREEE
TIZ T v MFgBICK U ER2RERME 2R 7223,
1.6mg/kg TRIELAEHRIFO RO LR
Ex5 L, NMEFRBEGEICH L, 100mg 3 [HEHIXE
¥EESOkg & hiE 1 EHE& 2 me/kg 123 ETIRA
BETRFHoTho b0 LGS h 5. KL, FHE0A
2o ZhU EOBEIIARARETHA 5.

Wiz, Jonit & Hetol & 3\ ix MS-43 » Hetol »
BERZIRIZ OV TE N T & 2. Jonit 1.6mg/kg &
Hetol 50mg/kg DPFRREE Tid 2 Fh o B BMTH
WA DR L REET, FoBRIC L 3RS A
DAL HD7HY, MS-43 : 1.6mg/kg & Hetol : 50mg/kg
DOHERRETIE, 100 %DOIEERIB LN, SbicEoN
BS5oF bbb, MS-43 : 0.8mg/kg & Hetol : 25mg/kg
DHFRIZBCTY, Th bR BMER L-ES L ]
LT, AL DICHEBENENEDLNZ. 20X 2 2h
THHEMICHER LB AiIcix, <8R0 rokET
LINEHATEIZ LICE VELVSIREOBENL SR
TeZ LiIZEhDTHRIKEC. Lad, ZoBA HLHE

(35)
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BREAETS Jonit KT &L A5 T, MS43iZD
I, BAbhlZ LRI tzbhEkbRvy. %
DHEHIZ DWW TIEBHEL A TRV, SHI 5K
ez THE.

MS-43DFEEIC DWW Ti%, AL (1971) 1Kk 5 L,
MS-43 & Jonit LEHWTT v M XT3 aEHEE
W U ER LDso 125 v b OMEREICZIEERD 750
SRS v MR LT MS-43 1% 750 mg/kg ( 580~
980), Jonit TiX2,500mg/kg (1,780~3,520) T, MS-
431% Jonit DFI3E D BEMEMERLIZERD. Fi
WHREFORRICB X ETRETEN &< ELS,
FFicB W TITEREM, RBMEER, BESER LU
L, BB TIRBHERE, BEMRER IV
BETR, bR WTEoEREIBOLhI L
=9.

L7=3oT EED X 978 MS-43 0FEM N DB TDT,
Hetol L OHFHENEbICEKEZISHIN S L3 L
B, FOEREREMT 5 Z LixFEREY
17 % SEEREEIZ 4 BBR TR R T, E RSB OFTR BE D
HEERIORRBIC—2DORERFNN VDI DbDL
EZ2bn5. 138, Hetol icBL TikBEic LidLidshss
LY, AR BUE I L50mg~70mg/kg % 5 Hi#
T2 LicX 967.7~87.0%DIREENRH T b, El
FERbVIELALERLRTYERY, FRIDT v MHT 5
BREHAERIL 2,800mg/kg (Lammler, 1964) TH Y,
Z OBMEEERER DR R TI3100mg/kg 1258 RERE S
TIEREBCMO ORE LRI 7 22 . AL,
200mg/kg TIX11PCH 3 JCizfT « BICERE DIRENRRD
Shiz (Yokogawa et al. 1969 a, b).

F72, ~F 2 MFEFO®AE T, « Xic180mg/ke,
F v Ml 250~630 mgkg & FhEH30H S L
B, B, BICERHEBERRDONIZETR Y. FED
FPOR R IC 0 2 BR RS 50~7T0mg/kg THHI L&
Ex5k, TOBREHMLMELS BF &R 2 BMESE
DRBAERD S ST L bFFOREMEIR - LIz 27
v, BRIOERSKREERSh VO, ERROZE
HWOMBENZORED—D LD TWS, KL, kA
SEDWEPHCR LEF TR ERANI 20T, £ORAR
BAZEASIM EEN TV B LA TH Y, FFFEVZOF
DY BB LEHFLR.

t ¥ U

L II LB OFRBRYE T v b E TR A OfFK
HEETARAI ORIR E R L Tk 7eAs, RERTUTOZ

LS NI,

1) #7HoMEESO 12T, Wk, #Hzlic
%E D b % phenylendiisothiocyanate 1,4 (Jonit)
X, BERORER, kb L TELCRRIERZ
THZERHELICER. AL, FFRBUEICH L TR
Wi g R DRIV 5 BEORTRIA+HSITH %
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BTLorEXLND.

5) BRI BIREAIOMRHEDH B VIE R 7 )
— =V IR BRGET v FERACSOREDLDTH
MBEFEOBVHETH B Z AL NI,

AR ZE 1 IR 464 ST A R EHER oM &R T
TLEHIL, BEEERTS.
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EFFICACY OF DIISOTHIOCYANATE DERIVATIVES AND
1,4-BIS-TRICHLOROMETHYLBENZOL OR, COMBINA
TIONS, IN CHEMOTHERAPY OF CLONORCHIS
INFECTION IN RATS

MuNEO YOKOGAWA, Hirovukl YOSHIMURA,
SoMEI KOJIMA and KEN TOKITA
Department of Parasitology, School of Medicine
Chiba University, Chiba, Japan

The experimental study was carried out to evaluate the efficacy of diisothiocyanate derivativ-
es, phenylen-diisothiccyanate 1,4 (Jonit) and toluen-diisothiocyanate 2,4(MS-43), against Clonorchis
infection in rats.

Jonit is a drug lately developed as a broad spectrum anthelmintic against intestinal ne-
matodes as Ascaris, hookworm, etc. and MS-43 is an extract from mustard oil which has a
similar chemical structure to that of Jonit.

The study on the effects of the combination of Jonit and 1,4-bis-trichloromethylbenzol
(Hetol) or MS-43 and Hetol was also made.

Each experimental group consisted of 10 to 25 rats experimentally infected with 30 metacer-
cariae of Clonorchis sinesis.

The effects of the drugs were evaluated by cure rate, average reduction rate of EPG and
the average number of worms recovered at autopsy 4 weeks after the completion of treatment.
The results obtained were as follows ;

With oral administration of a daily dose of 3.2 mg/kg of Jonit or MS-43 for 5 consecutive
days, all rats treated were found to be cured. With 1.6 mg/kg of Jonit or MS-43 for 5 days, no
rats treated were cured. With administration of 50 mg/kg of Hetol, only one rat among 15 rats.
(6.6%) were found to be cured.

With combined treatment of a daily dose of 1.6 mg/kg of Jonit with 50 mg/kg of Hetol, no
rats were cured. However, with combined administration of 1.6 mg/kg of MS-43 with 50 mg/kg
of Hetol, all 20 rats treated were cured.

This result seemed to be very remarkable, when compared with those results obtained from
the use of 1.6mg/kg of MS-43 or the use of 50 mg/kg of Hetol alone. This fact shows that,
even an insufficient dose of MS-43 and Hetol, when they were combined, could obtain very
promising result. It might be considered that this phenomenon was caused by additional effect
of the two drugs.

The actual mechanism of the action of each drug is not clear, however, the discovery of the
effect of combined use of MS-43 and Hetol would be considered a great step forward to the suc-~

cessful treatment of human clonorchiasis.
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