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B TR T S BREDORET PO TIXFICH &
Bh, FOBERED B L LTO RELMEE AL
T, A X« %3« %Y XOREERITITCRILLY VTR
b, $HE%H Echinococcus multilocularis DAEIELR
DERITIZERI EZ B E DT,

L5531 Sl iRE S I8V T e M @HREEDN A
U (1ufks, 1966), fiv T ALimEmER (BRI,
1967 ; BE D, 1968 ; fBA DL, 1969 ; EAJI, 1969,
1970) X34 X, %Y XBIOHROFEREOTHE
EA B OSMHIRE, BINER, PERERT, FRERT, 25
BT, BBTRET, BEBTE X ORI ORI Rich e
BZZLEWHLPIC L. ThRbLARBOAFEREERT
HHREBEECHRLKBENF Y RBIVEFRIZIZAL
O OB IO 2 B IR EREFCHFRICHEET 3
DI THY, HOTIHLOHRE, ¥ Y XBIVEHFRESE
LIZERT A LRBES R LTIEARL, LLATAHE
ZIEV. LALER LI b0 RAETESATV2E
RIZFAEROM TIT bR T 2R B OATER * ARt
EDOPRELADERATHHZ LIXEDORZVLZAT
b5, ThdzA XOFERERITEREED» LR 4A
O LERICRIVEERMETH S LEDbI 3.

EEA X DBAISLM Echinococcus granulosus DER
B&IC >V TiX arecoline hydrobromide, Anthelin, Ne-
mural, dichlorophen, Yomesan, bunamidine hydro-
chloride 72 & BEHRZHREIZOVT £ D HE N ix &
U (Gibson, 1965), 4%z arecoline hydrobromide 7z &

ARIFFE O — T WEFIA24EEE, 43EEALEE R EH AR
DRHBIZ X B.

* REAFRFEMKE
BRI MEE S ) EERR G

2+ 3 DIEMZ OV TIZ T TIZ New Zealand (Gemmell,
1968 b) < Italy (Romani, 1962) 75 ¥ DEICBVTHE
izt hT v, Lo LELE0OSEY DER b i 11338
BIZE VY OMENRRLN, ThLDERIZOWT
FERMOLEICHESN TV IORERETHS. —F
ZALHRICHT 2HEERROBRE T HEICE LV,
o Thhvbh AR E TR TLELRITHT B
B OER BRI ZHIREICT 5 L ICBEF T b b K
BLBRERBRICOVTORROEELZERNMICRD, b
bETIh G OEEHIC Lo THH & iz IR0 RifetE D
FEZOW TR ERR .

HHBLUAE

ARz Tid S a2 B 03 F 25 H
YRR L RRORPER (B 13 UM+ 3 e 3sIVE )
25 THRER L=,

BRI RIEERIC XV 1, 28XV 3EEEDS
DA, E7z 1 [EREOBELSITE bIT/IEREER LK
BRER LIS TEM L. #ROA4 T FES5ke
BB OMEES R (HEEERMSO~60A ) ZHV, 1E#EE
RONRBEER EABRBERIFEY T LiczhZh 2
BIUOSHET-%, 28IV 3IEHREHTIZIEREFNG
BIUOTHEEMALL. ABIh b0 XTiISERR
#u cotton rat, R FRXRXIB LV CF# 1%~ 2 DAF
RED GIRE LS %, V&1 ERERICIEE 5,000
%, TOMOREBREETIIA 6,000 Zh ZhicERO#KS
L7z,

{E 3K & 1 BHEEIZ 1% arecoline hydrobro-
mide ; 2 mg/kg, bithionol (2, 2’-thiobis (4, 6-dichlor-
ophenol) ; Bitin) ; 100 mg/kg, bunamidine hydro-
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chloride (N : N-di-n-butyl-4-hexyloxy-1-naphthamidine
hydrochloride ; Scolaban) ; 20 mg/kg, kamala; 400
mg/kg B XU Yomesan (2’, 5-dichloro-4’-nitrosalicy-
lanilide ; Niclosamide) ; 500 mg/kg %, ¥/ K& 1A
33K 12 1% bithionol ; 150 mg/kg, bis (2-hydroxy-3-
nitro-5-chlorophenyl) sulfide (DS-6) ; 200 mg/kg, buna-
midine hydrochloride ; 40 mg/kg, dichlorophen(5, 5’-
dichloro-2, 2’-dihydroxy-diphenyl-methane) ; 200mg/
kg, dithiazanine iodide (3, 3’-diethylthiadicarbocy-
anine iodide) ; 4 mg/kg, 3 X' Yomesan ; 700 mg/kg

FHWZ., 2 - 3[EF%IERE TiX bithionol ; 200 mg/kg,
bithionol sulfoxide €2, 2’-sulfinyl bis (4, 6-dichlor-
ophenol) ; Bitin-S) ; 200 mg/kg #F X V' bunamidine
hydrochloride ; 40 mg/kg & Zh £ Eyet%20, 2238 X
V24H BicE L TRESRZHE L.

R OB IR R EEN SR b h e ik E
FRBL L ICR 25 E (1 EBIER T R3EL S
HE, 2EHEHTIE3 HE, SEREHTRLOEH)
ZERRL, NBARE D UICHBE R KN - REL, 5
R ER VI ELTREEZED, ERBMSET Thakk
PEEL. BBRERIAEONHET2bD0LH50
THEEKE LSO TEDbLE., 2 —8HoREIIERESR
#/ERk L, hematoxylin fefa &L, BADOEMIRESR
BRE L.

b Qi LT 2T 32V il o a sy A7y el oiE i sk
T 272 in vitro BT 7RO EH O BIK £ TR
BRI 2RERRE L mIRE, 3HEOEMELhEN
200mg/kg Z#EN#HE L TRE 0EFENICHH S hich
%, £ ZH 300fEH T CF#1 K< 7 2 156~208RICH#E
Af5L, Thd 2BV THIIDBEH OFEEZE
BT, HPEREMII in vitro WLERIZIX arecoline
hydromide, bithionol, bithionol sulfoxide, bis (2-
hydroxy-3-nitro-5-chlorophenyl) sulfide, bunamidine
hydrochloride, dichlorophen, dithiazanine iodide ¥ &
% Yomesan ® 8f& %, ¥7z in vitvo TiX bithionol,
bis (2-hydroxy-3-nitro-5-chlorophenyl) sulfide ¥ XU
bunamidine hydrochloride %\ >7z.

¥ £

1. BRERER

1) A& 1 ERERER

arecoline hydrobromide (2 mg/kg), bithionol (100

mg/kg), bunamidine hydrochloride (25mg/kg) , kamala
(400mg/kg) 3 XU Yomesan (500mg/kg) %, 452D
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B Rizxt LRGe%19F Bic 2 h Zhign#s L, #3K
HERE TO 5 AMEEN~OPEH A% EEFEMET
THELLLIS, BrAYORAREREESLVE
TIEHL, HrHBEEOTERLBEEIIRECH .
BRI B T 2% FHREET Table 10 THY,
SEEFRERLIZbDIR ok, LA LR
2 ST N BB D T 0T, S DT LITBA
ASERR ORI ICEFER R TROZDICEFBELTH Y,
THIOIDIC—EOBEN BRI Sz 5 5
Z &, MR CBNO—ETR A BREBEE R bhiz
Linlinh, MATILHEEIERKOFELL V2
ok bDEbEZLOND, FEEBEL0EED
BB T, KEIX0.45~2.0lmm T Kk X2 ~ 55
(IFEAEDOHRBEIX3I~4E) THY, BEBIVCHE
DR S Z B 5B L OEERICROREEIR S
nizroiz.

Table 1 Effect of one low dose of drugs
against adult Echinococcus multilocularis

No. of scolices

Drug (ngC;ls{eg) Case no. irrelzrtrégiin;:g in
None (Control) 0 { é 1’%88
Alilecc?}'g{iomide 2 { é %;?;8

y s
Bithionol w {3 1,080
. s (LB

ydrochloride
Kamala 400 { % ,1[: 2(5)8
Yomesan 500 { % igg

2) KRE1EERERR

BERRITRBRGLE2IE B Zh T oIz L5 £z
ETHET R 1IBLELT6EOEMEREOEKSL L TR
PHREBEL. EIERABICB O THRE OB TK
A>7c arecoline hydrobromide & kamala %#fr&, 2»
b Y iz dichlorophen (200mg/kg), dithiazanine iodide
(4 mg/kg) B XV bis (2-hydroxy-3-nitro-5-chloroph-
enyl) sulfide (200mg/kg) #% i % 7z. % 7z bithi-
onol, bunamidine hydrochloride 3 XU° Yomesan iX
ZhZhoH¥EE® 150, 405 XU700mg/keg ICHEEL
7.

BRBEFN~OHHBEERELI LTS, HIERF
BicmkoZt - BE’ L, PR ARORERTSE
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mhole. Elo w3 3 BERBNERE BEEGE Table 2
DL THo7z. T b bithionol (150mg/kg) #5-
Bl TR R R 5N, © &2 bunamidine hydro-
chloride (40mg/kg) %GRV BRBZHRERL, WN1EH
SEABNED bz, bis(2-hydroxy-3-nitro-5-chlor-
ophenyl) sulfide #¥54TIXHEREM b LT L4
R OB OFRREREERD I 2H 2R Lo 5TEDT
NTICEEEAPRA o, Z0E» 4 EmoEY TidsE
LERH FRTHNZ R S o 7o SR AR RB
ICHRTHLPEED PR L.

Table 2 Effect of one high dose of drugs
against adult Echinococcus multilocularis

No. of scolices

Drug No. of Dose remaining in
dogs  (mg/kg) intestine
Range Average
None (Control) 5 0 600~4,000 2,550
Bithionol 5 150 0 0
DS-6* TH* 200 0~ 120 29
B“fg?é‘;‘(‘)‘i‘h“lf)ri e 5 40 0~ 400 130
Dichlorophen 5 200 200~1,200 660
Dithiazanine 5 4 400~2,400 950
iodide ’
Yomesan 5 700  400~1,000 500

*DS-6 : bis (2-hydroxy-3-nitro-5-chlorophenyl)
sulfide

**0Of 7 dogs given DS-6, 4 died on next day after
adminstration. 80 and 120 worms were found
in intestine of 2 dogs of those dead cases.

3) 2 EHEFERER

HRRIZNEFROEDIZOVT 6 ~THET % 1 J
ELTHY 2, Bt 1 BRI TERARSELR
&M 72 bunamidine hydrochloride, bithionol, ¥ X O
F*OFFEARTH S bithionol sulfoxide D 3fEEFNZE
A 210al (1[F]40, 2003 XU 200mg/kg $°oR&Hui%20 H
BLU2BHI2) 5L, ¥A» SEFENPEHREC
DWTRAEL, %2 EEEES3 A BICHKRL MR
BB T 2 B ZRIEIERR IR L 7z,

BeZErh o R BT SR DZ M - BED oD ERE R EE
FTEapoNk. ElUNENERE RAEEIE Table 30
1<, bunamidine hydrochloride #54|<Tix &FlicsE
2EHB 23R 55, F72 bithionol sulfoxide #rH4Tix
FHIEEEBEELRSET LI 1FlERKRE, £E3EOk
LfiNsE2ER B #5R L7z, bithionol #5446 EEH
2HICERFEEAR bR, thoflT b smElic

Table 3 Effect of two doses of drugs against
adult Echinococcus multilocularis

o. of scolices
Dose N

b ‘ et
rug (mg/kg) Case no ;—g?e};tlinr::g n
1 920
2 160
None (Control) 0 ?1 45152;8
5 1, 200
6 1, 240
1 160
2 360
Bithionol 200 ?1 48
5 0
6 80
1 0
2 0
Bithionol 200 Z 8
sulfoxide 5 0
6 0
7 * 20
1 0
2 0
Bunamidine 40 3 0
hydrochloride 4 0
5 0
6 0

* This case died on the next day of the first
administration.

TH L BA PR N,

4) 3 [EIHEERER

HRRIZ TN ZHOEMH LT 6T O LFEL L
TREAL, wilE & RIEROIEY & FET S RYe%20, 223
FU24B D 3ElICHTe>TRAKSE L, §1EEEOE
HX VPP ORMEZRE L. RIS 3EHEEOE
H+7hbbRiei25H B icfThork.

EFEFOBRERIETENVEL, ZOERAKIEET
i hofe. INBENOBEE BAEEIE Table 4 DN TH
e, Thbb 2 BEEEROHE L FFRIC bunamidine
hydrochloride & bithionol sulfoxide o 3 [E#&FEH| T
LB E R 2R Lz, L2 L bithionol #E5#T
X 2 FIOHICTERERR AR Hh, Y D46 TR
Tk dH 3P HREOEREN A b,

2. FRIPABR

1) FIRZEIC & 3L a%BII0 KRG IHIRIE

LGB ANTRYLEIMBBEOA X/ X VREL /L
BHEPiZ 1ml 72 ) 3,000HDEIS TS5 ml FoREBE
NI L, ThENSEROEY ORI £ 72 13 EIK
(arecoline hydrobromide 50mg/ml), bithionol (50mg/
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Table 4 Effect of three doses of drugs against
adult Echinococcus multilocularis

No. of scolices

Dose Jn, SEO%
Drug (mg/kg) Case no. ;ﬁ;releslglrirelg in
1 960
2 920
None (Control) 0 i 1’338
5 200
6 520
1 80
2 40
Bithionol 200 i 28
5 0
6 40
1 0
( 2 0
Bithionol 3 0
sulfoxide 200 l 4 0
5 0
6 0
1 0
2 0
Bunamidine 40 3 0
hydrochloride 4 0
5 0
6 0

ml), bithionol sulfoxide (50 mg/ml), bunamidine
hydrochloride (50 mg/ml), bis (2-hydroxy-3-nitro-5-
chlorophenyl) sulfide (20mg/ml), dichlorophen (50
mg/ml), dithiazanine iodide (2 mg/ml) XU Yom-
esan (50mg/ml)) ZFEMLTLL BFL, 21EMEKE
HBERZhOFEHZT Lic CFE1FR<v 215~208% A
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v, 1B 7Y BEE 300fAdH CROFE L. Zhsn
< U R FHIIEE 1008 BICHRRL, iFckids%a
HRROFE LA ORERELBE L. Thbbz
o DR A K LINEOBMBITFEEFICHHTE L0
), PEORBEBIBET S L0 H), —RETHE
BB 2/ ERCRRHECR NS LD (+)
D 3BEFEITS T THER L/ L 25, Table 50X 5 725k
mrE LR, Thbb I b OERRE) bIXFEER
BYR IR DB HA, B X 3 RRiEH OSSR Y »
bhT LD BERIRD bR

2) BRI EIC X Y PR S e agkmIIO RS

%@ AN LRRYE32H B ® A X {2 bunamidine hydro-
chloride, bithionol 33 LU bis (2-hydroxy-3-nitro-5-
chlorophenyl) sulfide % ZhZ# 200mg/kg +Fo/kH
BEL, FAEFERNICHHENZBIIZ CF$l1 R~
Z 18 ~208HIZ 1 B T300MHF >R A5 L, #%51£100
HEIHERL, BiaEr s mikic 2 aimBEORE ORE
BHBLcL 2B, Table 6 DX 5 & bz,
ThbbEEBICH S NI mIlTRE S EF L, EY
2 XYM R 2 T & ST RIS R TE )

o7z,

£ =
Akt BRI IC oV TiE, SRlcEALBIcK

L T arecoline hydrobromide, Anthelin (arecoline p-
stibonobenzoic acid), Nemural (arecoline-asetarsol),
dichlorophen B3 &' Yomesan 72 & D ik izo>\v\T

Table 5 Effect of drugs upon infectivity of echinococcal eggs in vitro

Percentage of each type of

Drug (ngc;ls{z) No. of mice* echinj—;occal foc;-in liver :i%)
None 0 20 90 10 0
Arecoline hydrobromide 50 20 50 20 30
Bithionol 50 18 17 38 0
Bithionol sulfoxide 50 18 27 56 17
Bunamidine hydrochloride 50 20 50 35 15
DS-6 20 20 75 0 25
Dichlorophen 50 18 44 33 22
Dithiazanine iodide 2 15 60 40 0
Yomesan 50 20 15 50 35

DS-6 : bis (2-hydroxy-3-nitro-5-chlorophenyl) sulfide
# : A number of large and small cysts are distributed all over the liver.
+ : Several large cysts are scattered in the liver.
+ : A few of small cysts are scattered in the liver.
* : Each of the mice was given orally 300 eggs.
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Table 6 Infectivity of echinococcal eggs voided after the administration of drugs

Percentage of each type of

Drug Dols{e No. of mice* echinococcal foci in liver (%)
(mg/kg) H H +
Bithionol 200 18 33 33 33
Bunamidine hydrochloride 200 19 47 32 21
DS-6 200 20 50 25 25

DS-6 : bis (2-hydroxy-3-nitro-5-chlorophenyl) sulfide

x4 £ E

DOIERBERTVS, L LEALFRIZO W Tidbh
LROHMBIEYEENTED bz, arecoline hydro-
bromide XEEALHOEFEFELLTHED £< Avbh
(Gemmell, 1968 a ; Gibson, 1965), —f%icix —fEDKE
HEDOXHIITEZL LN THRL., L2BIL4SED areco-
line hydrobromide @ 2 mg/kg 1 [E#5E-TiXiz & A ERE
HEENBD Dok, SEFVZERE R ST
IR L, Ross (1929) 1% 5 Bl B ALLRERERIZH 1
mg/kg ZHEIEL, 441ic 98~100% DEEHFIREH Y,
o 1l b EVEIRZ3), %7 Batham (1946) i
0.2~25mg/kg DEHABETEOLEELHERL, 0.4mg/
kg U ETHBU%OHMELBID TS, £ DI Patune
(1958 a) X KR & 4R D arecoline hydrobromide {22
WTENREFN 48XV 5mgkg ThHhiaY o EREZIREE
04k L, Delak et al. (1965)1% 1 ~ 8 mg/kg T36~38%
OERESREHE LT\ 5. E7EIE Blood & (1968)
X 4mg/kg & 20FENA XicExizd b, ZOPHER
1% 0 ~24%, 25~49%, 50~74%, 75~99%3% XU 100
%DLDIXEFNEFNE, 1, 6, 4RIV 1IEHTHO
ZtEBEL TS, —F Forbes and Whitten (1961)
FHRAELEC By bh Ty 2me/kg ORFEE 2%
D 4mglkg IR LIEAE T BFRHREDO BKEZR D
Nhhpolez LEHEL TS, LS Batham(1946)
X EAREE 1mg/kg Pl EIZEME©THHEREOEM
BRLNT, P2 oTEHEZRET A XNLAY, Ei
HEHE%Z Tmg/kg ULEICHE LIOGAITIE BOKH,
B, B, Ws IO OME, FRREEE, R,
SEk, EH, THIREMBbhBZ LEEHL TS,
ZDIEH HiE BFHMlIZ T 300 D A XiT 3 4 A
BT34M 1mg/kg HHFELIHIZ B LA HEIE24L 1
BIHEBR LIcZ L& LT 5, F7 Nevenié et al.
(1955) 1% 5,702FE DI T 4 BHOIETH & D EKfilic —ig

: A number of large and small cysts are distributed all over the liver.
: Several large cysts are scattered in the liver.

: A few of small cysts are scattered in the liver.

: Each of the mice was given orally 300 eggs.

Y 3 v 7 ERZERY, Gemmell (1958a) 1X1~3.5
mg/kg DI T 2,875 FHF 1 flic —ReoE R & 10610
fEREMmEZRE L T3,

U EDBELEEDFHIZOWTOHREIZR SN HHHE
LA XDOAEERBICOVTOREY, L, bhbhi4sE
AOEARRDRBE S LixEbhy, EARLLT
BEELEZDND, —FREDOHEIIOVTRS L,
Forbes and Whitten (1961) i arecoline hydrobromide
BRAIE L TEZDBARIAERL eV HALLD D
DEVHRIPEL, BAFITIX 1.5%EERE LTE
ZONBRORELICRENELR L2 HE L TW
5. %7z Batham (1964) X THIZHHTSZ L i &
VERRBIRENE LS 28 », Gemmell (1958 b) 1%
3.5mg/kg DEILEL 1 BRLINICTRZ®RET 22 Lic
X VB5%DEREEIESE EIF, %7z Forbes (1961) (3i%
455312 0.5mg/kg @ arecoline hydrobromide @
ERIBAEOPHE XK THZL2HEL TS, €
DIEA> Patune(1957, 1958 a) IAF|Ofiica— F, =
— FFUXBIUHRBET X2 2 b CICIBHP LD O
Amidazine DERZFHALTHEL2 LT T30, —F
TIRHEEH (1958 b) F =X 2 3 EHTH D Z L & W
LTV %, Btham (1946) i% arecoline hydrobromide
DREARE LERETRVBOBEC LS THEZRD
REROHATREHRETEAVC L, BI T in
vitro I\ B\ T KBTE O MIRER & BIEL, KE
(1966) 1% in vitro \Z3\TAF DL M b HFEEIT K
THRBMENPBD THHWZ & 2Bz, F 72 Forbes
(1964 a) 1XAF| D FKEIERITOWT EBRL £ D FRdis)
REBOMCIFEICH CETERIRE 2 OTHS S L
BRTV B, fEOTERIOSEITALBICHT 2B H%)
Bk, FORHiniE L BEEEg 0B LI XD
TEZBCETERICLEZbOLEL B, Ehiick
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RIOBER X 2 KET 50, THIE B 08
PREDL S ICEbIh B, Nevenité e al. (1958) 4%
TeAHID 4 mglkg 5T BB 2B oBkOBEE
B, 2~3EORKEHREOLEEERFAL TV 5.,

D &IZ arecoline Hiz>WTHR 3 &, Ross (1936)
X LERMDA XIT arecoline-asetarsol % 5.2, 15434%ic
Pr 25w 7y, HRIZBVCTEEOBEmEEZ RS T
\»%. Whitten (1957) % arecoline p-stibonobenzoic
acid M10~20mg/kg % 6FHIZH %, S5HHICSELEE %

B, BYOLPITIRERABESRONT, THEEE
Ef§<‘§"6 LURILE - W - M TR ZREZ Tz &
ZHEL TV 5. Matoff and Kolev (1963) j3#a &1 A5
D 7.8~18.8mg/kg ¥ 12FHIcH %2 8 THAS 524 ERh %R
L7c23, o> SEHDERAERIZ4.65~84% TH I D 1TET
13 BRBZhR 3380 b1T, AHNE arecoline hydro-
bromide & VFHIE VA EGHTH S L HELT W
3. ThbbIhbDlbDELVERBREITZ NS DE
HBERAS arecoline hydrobromide & [E#EIz ZdmiER &
DLETERAIRLESCTWBZ LIERLTV5 L&
zbhb,

FE7245EDOFEBRIZE T kamala 400mg/kg o 1 [E]1#%
HTRIZ EAERERIERV LT L2y Tz.

Bisphenol #&{t&#® diphenyl sulfide Z¥#H iz -
VWTHR % &, bithionol 100mg/kg @ 1 EI#3E G ERm
ZEIIED 07223, 150mg/kg 1 [EREH]TiiELER R
DR SN, LA L200mgkg » 23 X8 3 EHHREFT
33RIZ 6 B 2 A S BRI BSR L 72 2S, oo 458
b EFREIIAED T s 0%z, & Z 5T bithionol 2
K2 AEHEFRICET 3HEITERD bR VAS, Enzie
and Golglazier (1960) % 100 mg/lb NEHETA X D
Taenia pisiformis XV F 2D T. taeniaeformis O
SERFH AW, 7/ Forbes (1964) i 200mg/kg 4
ElOBET T. hydatigena D5ELERBICHRTI L1245,
BABEBIC TR EERARD bz L 2@E LT
5. g2 Thhbho 200mg/kg 3EOEHAEIZZF O
RFIZECLDE Bbha., Z RuizxtL bithionol
sulfoxide 200 mg/kg @ 2 38 LU 3 EIHEEEEFITIX 1 IEHQ
EBICET L 1512 BT 201 5228k 2 2

4 E{EH L7z bisphenol RIEH TiaH b+ <°ﬂ7‘.:ﬁk
G LRIe, Lo LEERIC 1HOBTFINED bh
22 lid, SREROFECHREOLEN DS L
Bbhd. —7% bis (2-hydroxy-3-nitro-5-chlorophenyl)
sulfide ® 200mg/kg % 1 [\ 5 L7 7 HOPHEOT
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HIZET LT 2B oBEaE 28D i3 b,

TORIZELE L7 2THE E X RS/ SHEOAE 5T
FEEEHER LN, O THEIEIN LY 0BHEE T
b A&BICHT 5 BEMELT T3 L Bbh
B, EIARRIIFEFREE LT—fRcAY bR T
D, E@> (1961) 1ZFFHEEARRLED & ¥ ic40mg/kg
ERELTERFERNTE L, BIfEMAIZ 200mg/ke
THLRBRL Lo BT S, £/ L85 (1964)
BIUOFESL (1967) i3y it L 2R EREASE LU
40mg/kg ZFELTHRY O BRMSREZED, #EFIZ
COFEARTEEWERIIBS TEMTho L ELT
BY, SEEARLEEFEOUBIZISTHA Y 0%
RPH/BTEDLLDLELZ BN S, bithionol sulfoxide
B LU bis (2-hydroxy-3-nitro-5-chlorophenyl) sulfide
DEFEFNCB TR TEHIOAR ICEERENR SR &
F, EESEFELTOITYARTEH &S 5 & @ik 5
DR ES>TEHALLLDLEDRS. Fhzh bl
BHHE DI b DL @SB DOBY T Lo THRERNI B

RIZEDDRIVOEFLAROATEY, ZhbDf XD
PEEIEAOBEGICE D 2N 5 DB RIE LR
ThadLEZBND. &I diphenyl methane RIEH|
T % dichlorophen IZ2VWTHRS &, 200mg/kg 1[H
BETEEBEBIIHNBICHSTHL NI RV i5Es
BRI bhkd oz, ZdZ Lz Whitten (1951)
2t 0.2g/kg &hH X THALKBRO KRB’ R Sh i
27z t, BXUV Gemmell (1958 a) 2%1g/10~12 1b
O 1 EFECHET TER L FED 5 4 EROBMEE
TRV ES THO I L EHEL TV IDLED T
IL—EF 5. LLihoA XFEDLEHIT S v Tk
Craige andKleckner (1946) %3200mg/kg T90% 0D ER
R %, £7- Biddis (1950) X 0.5g/6~ 8 1b (140~
185mg/kg) THMEE/LLI LT HEL TS, L
L Lauder(1951) i Biddis » & % &iFmkiEizEsh i
MPolzZ LRI, K#k S (1960) & Dipylidium cani-
num OFFHEIZ 110~1,000mg/kg 5 L7z 12 B
AR LR Lic T HCEERFEEZRD TR Y, KAl
X22ELEHOFRICEDEVHI/NETECES TR
bhs.

Salicylanilid ZHE#TH % Yomesan Z500~700mg/
kg TIIZHBHNCHSTH I BREBAD B 255
T2, TEEEREBPD oNL»ok. 25T Yome-
san (2 X % BRERBRIZ 2\ Tlid Kurelec and Rijavec
(1961) IBALB DO EBRPRELAA4TEL D. caninum
BgR 3HICHAY 100mg/ke 2 HELLLI S, B
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AR R O 1K 2,500 DR ik 2 R Lz
EDFRY D&KL R EEY, BRHRICKK L1 4]
BEME BN Lo TRAVIL #HR LTy, ik
Delak et al. (1963) ix B @4 B BRGLRIZH L Tid100mg/
kg TREHENRONT, 300mgkg Tix #EHERKD s
1z, 500mg/kg Tix76.9%ICERBE B bhizz L
PHEL, oIS (1965) Bk E M THRERL
LZ % 500mg/kg EIDBEHTHOIEHEL TS,
#®D\3)> Cordero del Campillo et al.(1965) % 250mg/
kg TR LA LSRR, 500mgkg 5 L4
FE 3THICENR B8, Gregor (1963) i fhod Sk
PRI ISR R R B L ST Y 0.6~ 2g &L LTH
RiEE B &Y, Cacho Lopez et al.(1963) 13250, 5003
XU 750mg/kg DB T arecoline hydrobromide
LH#E L7 L = A arecoline hydrobromide ?D47%IZ %}
L 750mg/kg #EFITiL 89% D KEEH TS, Ei
Forbes (1963) 132485 D50, 10038 L V150mg/
kg #H5 x5, T. hydatigena izxtL T ix 100
mg/kg U EOKEFARTRERHZ R 2%, BHafkdhic
U TRMELRBD b2z LEREL TV 2.
Lz AThhbhDERIZE VT [ Lz 700 mg/kg
DOEFARITEICIHFICEL, ThECHARERPT
ZEREBEOHEHIITERE S D X O ICBbhs.

Dithiazanine iodide 4 mg/kg 54D BEiFEHRAEE
FRFIC AR THR TR RTERD b o7,
L% L Forbes (1964 b) 1Z¥ S BRYK » 1 4150
mg/kg & AEHEE L TREEFRER TS, £ Sa-
kamoto et al.(1965) % in vitro DFEERIZB VW TLEEL
BB LBV RBRDEEED TN Lh b, 4%
E D ICHE L EEER R L THRN ZRS D LER
HBLDEEZD.

Bunamidine hydrochloride 20mg/kg @ 1 [El#5-41T
TENIE CERBSRITE L 072, 40mg/kg Tik
5T 1 FE ik RL, 0mgks FO2RLV
3B R TR AICELERR I ED bh, L bElE
AbR oo, bunamidine FFEMEIZ 2 Vv Tk
Baltzly et al.(1965) 23 & fE DSkt LERREHR D S 5
T rERD, RCEASHIIH L TLEVERIRYH
B LEHELTVS, £724 5 0D— A Hatton (1965)
1% bunamidine hydrochloride 6.25~50 mg/kg DIEH
B TA XD Taenia pisiformis & Dipylidium cani-
num BEXOFRadD T. taeniaeformis X3 ZEFFHE
BR&E{THV, 25~50mg/kg TEHETFH TV 5. Tk
5 (1969) 134 X & 2 TERBMREBR 1T\, Diphyll-

obothrium mansoni %L T40mg/kg DALk, Dipyli-
dium caninum 2% L T24mg/kg LA ER X Taenia
taeniaeformis =% L T30mg/kg LI ED HIKT ELEK
BEEE, BIEMA L LTREBEQEL L TR EZRD T
%. —7J Forbes (1966) ixB a4yt 33 HE 0%
REDOFED 15HIc50mg/kg 1[EE 100mgkg %1, 233
JUBEHEE LA TR ECEBEEZRE R L
25, L Leflic b B oBmEEsE 2B T3, Gemm-
ell and Shearer (1968) 1250mg/kg # 13 X 2 [E#3K
LT, ZNEFNT78~59% £97~99.8%, 25mg/kg 2[a]
FIRTIX98% DERRRE B X, 1008 X 200mg/kg
2 [E%EH) TIXENE IS 1 5HE K U16EEH 3 EED
FHTFZED, HoEEOREE b LI 25~50mg/kg
2ERFEEHE LTS, UEOFTREbhADIhOSE
D 2B XV 3 EHESRIC BT BIFREICHED T X —&T
5. AEBOBRBIIA~OBRPEFREZRIET DT LB
THY, ZTOLDICEEFHBPERSNS, Tz
FBICR DI O B E, BERREHEEICT S
DILERELY 2 ~3EFE T ENLETHE L HICE
bha.

RO 2 ORI IE £ 72 X RIMER oW T
D in vitro BEXW in vivo DEBRIZILICENFIERT
EDOMERFIAREBIZ LBTE RS, ZDZ Lix
To e ZBFRIC IO TR TE L LT, P
NI BINC X 2R OERMI R SICHEDS Z & BRI T
%. L?2% Thomas and Babero(1956) ix £ A5cH D H
PR 2°C DAKRDHTHLE~ 24, ZHRFT2EMTh
Teo TR ERETHAZ L E2BEL TV, #EoTHH
SN HRINIAEY RHMIcble > TR 2 RE T 5
JTHB.

Medda and Tadevaia (1960) 1% %>> T HASHRRYLA
O/NEEFE Y ) L HE L LT10% formalin TAL
BT 2 HEEREL TS, L Las bRy ORI
IZoWTHR% L, Skvortsvo (1942) [Z¥ALH E Ta-
enia saginata DHYFE10% formalin 12 2 BEEIEE L
THRIMERR b2 EHH LT, Nosik (1952)
T HALEINE alcohol % formalin TR L 72
#“THLD 7Y OGS 2D, Meymarian and Schwabe
(1962) ZHAZLHIFE 5% sodium hypochlorite Hriz
90 VLTS 31~41 B3 EFFEL, FDiE»1~2%
Tide, 5 ~20% formalin, Roccal, Lysol X O70~95
% ethyl alcohol LR TE 272 D EVEMLRIER Sz
TEEHELTY S, £DigH Parnell (1965) 1Z50FE
DEEILEWE FAV, Mackie and Parnell (1967) 3%
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OB BCEDRRBHE IOV R OEBLEMD b i
B508ELL oY B VT Taenia ovis & T. hyda-
tigena OBINTT B RIMEDHFEL RFE L, Boray
(1954) IZ A LIRIIEFEIE ORIME S, £/
Laws (1965, 1936, 1967) 1% fEKZEHIO BiAIER icX %
LB IROBEERIC OV TRER L. LALIhLDHE
BRI SN T R TRIMEN I T L AR S
N7z, —F New Zealand DAIHBFERFFERTD Hercus et
al. (1952) ZAE ORFgEd, BREM, ERBMRER LIk
BEWETHwIEICERT D LHL, HafaIi
formalin JEJ% (40% formaldehyde) 12 2 EMIEHEL T
LEFREARRAET S LRI N, UFERTICE
WCIRERAL LR E & R R D FIB LM R R TR T
100°C IKFHAMBYLE L T\ 5 Z L RBFH L. T
RIFFZERT o Williams (1963) % BiAigkm & Taenia
pisiformis OBPEE formalin JF¥RIC 2 @R, Blic T.
pisiformis HII%10% formalin ¥FIRHIC 3 HRMME
LTLAERRIMEIERET I LERRA L. SbITK
b oRIE AT IC SBEIAND LERBEND
ZEERBEL, Thb0BRINIERT 2 USROS
ERECD, L LA X OEFIFOMY 2D TEC
TLEMELL, ERRIIOREICS VT, Nosik
(1952) H 2 h 5D IIA50°C 1 EEHCAPICFEBET 5 Z
LEBELTVS. DL ED RIS Gemmell (1968 b, c)
EERIC EoTHE SRl A X ORFIELLEETH
SCEBTHENDETHHZ LEBFAL, ThHD
WEBORMBTFEBREREL TV B, HOTHEDNE
BECIERRIC X Y BE Sz EF XL BB I Lo
TEIPT 2 LM DR L, BT B T % BRIy
0, ERETORELRABRL O CICRLEERSZORER
SR LI LoRenER ERFEEZAE LT 100% 0%
SURRIESNEBRITEDhBRETHY, ThER
BT L3 LA R OIRRE DS S U T IR BIFERR f
2 H T B BEMOEMOBERIE M, h—KICETZ
DFEBREBRSEI/BRICEDZ LERSRET 2LE
RbHLDLEXLNS.

—7 Gemmell (1963 b) % New Zealand ® Styx
HIX & HAL R OBRRBRHIKIC BT, 32H T L
arecolin hydrobromide D5 &fei) 7225, 214F &2k
HAERZ AR ZER TERLVTV R LEREL T
%. LA L Yamashita et al.(1956, 1958) X B AmLH R
XU %a%E 0 BRIIOETOEBEN~OPHIZ TR ZN
TEEEIR %48~ 61 5 L UB0~35H Tho7e = & Bk
LTRY, Z0Z b b EROBASLBBEEEE DKL
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DERO—ONEEREICH S Z LIXHETH B, £
THaLBITH LTI 1 B OFRRLI%25 B 2 E ORI
TEHMCEREEETSHE DY, ZHhICE>TH—
FORICA I BEHZER L 72 & LTHERRZOPERY
iR STz ik, M~ DORBREOBRMEZRRIC
< ENTEDRLDLEEZBNS.

¥

%A% BIC ALY E L 7oA X2kt LT arec-
oline hydrobromide ( 2 mg/kg), bithionol (100% X T
150mg/kg), bis (2-hydroxy-3-nitro-5-chlorophenyl)
sulfide (200mg/kg), bunamidine hydrochloride (25%
X 1"40mg/kg), dichlorophen (200mg/kg), dithiaza-
nine iodide (4 mg/kg), kamala (400mg/kg) ¥ & T
Yomesan (500 33 X U8 700 mg/kg) @ 1 [\E#&5- 7z HNT
bithionol (200mg/kg), bithionol sulfoxide (200mg/kg)
$ X% bunamidine hydrochloride (40mg/kg) @ 2 ~ 3
[ElE R #4772 >72 & Z 5, bithionol sulfoxide &
bunamidine hydrochloride @ 2 « 3 [E[#IEAFIIC 522 B
HRED bz,

S/a%hIiE FREYORIRIC 2 HRBEL, v 2
R L TR 2T ol 25, WTFhoE YLl
PROREG T A MEWER 2R & e ore.

Bithionol, bis (2-hydroxy-3-nitro-5-chlorophenyl)
sulfide 3 X' bunamidine hydrochloride ® BRIz &
STHH SN BINT TN TRY A 23 b, #o
TERRIISERRRMOFT T2, P EhchiiizR
SEBNIEETROLEN DD LEBLELL.
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STUDIES ON PHARMACO-THERAPY AGAINST LARVAL AND ADULT
MULTILOCULAR ECHINOCOCCOSES
I. ANTHELMINTIC AND OVICIDAL EFFECTS OF DRUGS AGAINST
ADULT ECHINOCOCCUS MULTILOCULARIS

Tsukasa SAKAMOTO, Mivoji ORIHARA, TAkKkAO SARASHINA,
Yasuo ISHIMOTO anNnD HARuo KAMIYA
(Department of Parasitology, Faculty of Veterinary Medicine,
Hokkaido University, Sapporo, Japan)

Arecoline hydrobromide (2 mg per kg body-weight), bithionol (100 & 150 mg per kg), bis
(2-hydroxy-3-nitro-5-chlorophenyl) sulfide (DS-6; 200 mg per kg), bunamidine hydrochloride (25 and
40 mg per kg), dichlorophen (200 mg per kg), dithiazanine iodide (4 mg per kg), kamala (400 mg
per kg) and Yomesan (500 and 700 mg per kg) were orally given once to dogs on the 20th day
after the infection with adult Echinococcus multilocularis. One each dose of bithionol (150 mg
per kg) and bunamidine hydrochloride (40 mg per kg) showed an intense anthelmintic effect.
Four out of 7 dogs given a dose of 200 mg per kg of DS-6 died after the administration. The
-effect of DS-6 against the tapeworm, however, were 100 % clearance in dogs including 2 dead
cases. Arecoline hydrobromide (2 mg per kg) and kamala (400 mg per kg) were ineffective against
the tapeworm.

Bithionol (200 mg per kg), bithionol sulfoxide (2, 2’-sulfinyl bis (4, 6-dichlorophenol) ; 200 mg
per kg) and bunamidine hydrochloride (40 mg per kg) were given twice on the 20th and 22nd

-days after the infection, and 3 times on the 20th, 22nd and 24th days, respectively. All cases
given 2 and 3 doses of bithionol sulfoxide and bunamidine hydrochloride showed 100% clearance
of the tapeworms in their intestine. For the purpose of eliminating all of the tapeworms from
the intestine, therefore, it is necessary that bithionol sulfoxide or bunamidine hydrochloride
should be given at least twice with a short interval. The anthelmintic treatments should be repeated
every 25 days, because the adult tapeworms are eliminated before the formation of mature eggs.

Echinococcal eggs were kept for 2 hours in each of the solutions or suspensions of 5 %
arecoline hydrobromide, 5 % bithionol, 5 % bithionol sulfoxide, 5 % bunamidine hydrochloride,
5% Yomesan, 2 % DS-6 and 0.2 % dithiazanine iodide. Echinococcal cysts were recognized in
all mice which were given orally the eggs dipped in above-mentioned solutions or suspensions.
Bithionol, bunamidine hydrochloride and DS-6 in a single dose of 200 mg per kg were given to

-dogs on the 32nd day after the infection. Eggs voided by these dogs were infective to mice.
These facts indicated that the anthelmintics used had no ovicidal effect. Consequently, it was

-concluded that the feces voided after the treatment must be completely heated to 100°C.

(49)
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