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H AR 1 W% BUED T B5IC13: E D FR (T Hlc it B 3 2 Hig
HEIVYA YV HA Oncomelania spp. O Eifr) FFEC
BV, COXDEETHE K BERAKMA, EECEA
KE#E, EBHIEPCPF Y A (Sodium pentachloro-
phenate) & ERRAPLIC AN TR, ZARILICH

(1954), AED (1958), IFMEAIK BHE &I 4
) XA BREER OH2C & 2HRETND, HERA O
EBRBEANICE T 28 HRBRICOWTH McMullen(1952)
23£95,800 BOILAMIZ DN TDRZ ) —= Vv Z5R |
2T, PCPIED HHEOAEDE (baE RELT
W3, BEMHRBEIC DONT BAEDS (1958), 7BR
(1959) 7 ED#H LW B A RE XNk,

HECBNT, EEDS B, Ex3NIbLOWHhEA
TL9434FE & Y RO MM MR LA DL Bkt 5 2 8
BT OHBEREBR 2T, ChbD 5 b L ICHHBRA
R BEERTSNT, Lad Lfiic KBREELS S
ZraFD, ChE X5 INT LT BiEEmE A K
RUTRMEERBRAK 2 EE T2 LICRI L, BiEE
Anopheles FHOFZHAI L LT, BHERZEL Y 7HED
FBMA & U CLI444F & U AR FLIERIR T C KIRAERE &
NCERCHEE N2, COMED—HiFE« (1947

MANABU SASA*, AKIKO MIURA* & MASAKA-
zu OGAWA** . Comparative studies on the toxi-
city of metaaldehyde, various arsenates and arsenites
on Omncomelania nosophora, the intermediate host
of Schistosoma japoicum (*Deprtment of Parasi-
tology, Institute for Infectious Diseases, University of
Tokyo,** Lab. of To#-Noyaku Co. Lt.)

fOHEEN . COBRAAGENAE L CRFIHEN
TWd, COMFRICHR L 7oHh LA K AT 240 e 4 &
DEHBRRCI VA ) TAREEROME & LCEs
SN, EDBREDVWTIEHALIMCENTWLEWN,
EEDIE, PEAERCEECSWCHREKDRE
ERPEH SNBEDEEAIC, X Z2ohsh iR -
[ L& 5 &R #i SFEBMFILAMD I ¥4 ) 74 okt
T 2RI DOBRFRTY, e TCoBNICEERHE
LB ONTHERETOEDT, EORBEECCIT
&35,

HEMFLEMORY A4 2 hihE

[S339 3 3 HRhH D LEE
COEBIGHERSEABRELTWeT4 ) v ¥ VR R
v A v~H Aedes aegypti (Linnaeus, 1758) Dht
2RV, 19434 EICT 223D TH 2, SEIDEBHLL
LB PENDO T LG T 2, BERBEICDONT
135 5 CORERFERE A ZRER, AHD & 3 5IEK
BHORFBICOWTE, EOME (BIR) &g Tk
AW LUER DY OMARICK 32 TERE LD HE
TREEMEIE U DB BT VEEL, L 3FKE2E
HORTEEZ R R4 RIBBEICHINL 2 b D% —F it
DOBEH T SHBEPSRMCHNEERTCEEREL,
LB EDRBBRERDORR L L HITTHCLE2ED

TDCEDHETERELICDDTH D,
FBRIE  EBEBACHE Lok y 24 v~ TDOKS
i GHED 1 ~ 2 BRI HD) 50IE—5>% RERFIS0
cm?, B8 500cc D ¥ — H—IZ{EK 300cc AN=HDIC

R R EHFEEHED TAERERETY OB AR 8 18, x ORR O —BRHEHBEHRASHSBFH L,
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# 1% BMBEAMDOX 24 v~rHlicT sRuMERE (i, 1947 X V)

Efiiklae=g ] 51 2:5-9% 0% 0.1% =ZfEiED Bl 25% 05% 0.1%
ER Ca 50 46 12 0 L ER Ca 50 50 50 26
n Mg 50 43 12 0 ” Mg 50 50 47 19
Wsonln 50 44 8 0 1 Zn 50 50 50 18
Nesi=Pb 50 43 3 0 " Pb 50 50 45 20
Hie s 50 46 8 0 " Cu 50 50 50 43
i dBe 50 47 6 0 " Ba 50 50 48 15
1L Al 47 28 0 0 " Al 50 42 31 0
1+ Fe 82 0 0 0 " Fe 50 39 10 0
B RLER
AsiOy 50 28 0 0
RYRF Y~V
A 50 50 50 Al
As,;S; 50 50 50 24

% 50 TUfEfH, 58 BR[EE R, AR AV v CRITOMECHRTL, % © 40 mg
»EEH 50 FEAem, 7&kE500cc DE—H —cARTHE, SH 50 SO L .

B, &3m%E As,0; Rid As,Os ARt 2HEHIC LT
BE - C40f%, 2)04%, 1,000 fEICHHR L /DD %40mg
SOBAERM L T8I HIE OFETHEE L 517,
SEEAEER : (1D)F L RICRT & 5 &, BLBOUMMRE,
FHBREEON D KR TE, —RCBREOHFHiE LY
BHEBREBKE L, ZEBHCIN, AKX, BHRZLED
YRR, BRI & BIRAE T, §, AL A LEBHETDH
Do As0s BEINCTHHT AsiSs BRETH D70
(2) BHMBEKE, As,0; & Ca(OH), ZKH CTE
WLCEDND, BHLMDODDE AsOs DR TH
BB ET, A0 CE T VERROBIR

2ETLAWMEED 552 L2ADE (F—#H)o

F /2 As;0; & Ca(OH) . DEAEA a:b 2EAKI0
okt (a:b% 0:10, 1: 920510:0 £T&L
7BD) OHHLHTE, NLE6 : 4D LCEHERAD
HEHESTDBN, e

(3) HMMARKDOEEREE BT, AsO: & Ca
(OH) KR THEAT B I WE, 1 BOECHBE A
% LK RO B2 2 51, Anopheles % BUEAERIC
WTaC EERH UK, AiREMAZWESII T
Y 7 A MEBRICE T 5o

DI EDOFRIZTTTICIVSEICTET LA, SREFLE

woF R LB ERBEROOS K KR

= % ASz()s é\i > i ASzoa ‘ﬁ‘ﬁ
B R WA B R aam wmm PO A

% % % %
CaHAsO, 63.84 55 A0 CaHAsO; 60.30 4. 21 o
CaH, (AsOy) . 71.39 50.62 Ca; (AsOs) » 68.24 75.63 —
Ca; (AsOy) 2 57 .74 43.81 7 Mg; (AsO3) . 54.03 5132 1
Mg; (AsOy) 2 64.23 33.90 18 Zn (AsO;) » 62.05 49 .38 4
Zn; (AsOy) 2 48.49 40.55 5 Mn; (AsO;) » 44.75 42 .90 1
Mn; (AsO,) 2 51.92 ana L7 11 Mn; (AsOs) 2 48 .17 83520 10
Cu; (AsOy) 2 49.05 39.97 5 Cus (AsO;) » 4533 31.76 10
Ba; (AsOy) 2 -3l 30.63 3 Ba; (AsO;3) » 30.07 39.04 _
Na;AsO, 85.27 32:25 8 Na;AsO; Blxhd 32.14 6
AlAsO, 69.26 45 27 4 ‘AlAsO; 65.98 46 .89 3
FeAsO, - 59.00 40.73 4 FeAsO; 95.31 35.56 5
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DERICEVALINT, 194458 CFTHLT, 25 B S
EIHBCHEINT L CHAKCERIN, —8iIZ
RPN C DU s HERIR IS E Mo KA~z ik
PRAILDEHFETHOT, COBEBFPL =83
MRE Nz, Woic® &, BHERE2AK E—ELET
LEIRIC LY, CZOFEMIEKEHERL, 2R

(FEHZHE - E 8 K HE5 5

2WDRSA FIZRZATORL, 7))/ —BERETT
WHEEE) &R L 2 dDIRE, €5 TRNDD RIS
Ex,

1 BIOEBRIZBFEOFAC LIS b0 3 345 & VDR
BRIRE:, (V100 n FOBBRR) e sEeo
DEAEHRA L. TORECHERD A% AWEHR (EH

fliZFABRE L S5 2 C LIZHERHCD

BTN, B3EK I ¥4I X IR EAERBRSE
% B0k 0,00 0.1 03510 30 100
SPM4VHAICHT I HhRR
g/m? 0ot 09 0F 2wy oW
2 y ° 1 EL 4
fiiz?éigégigﬁggggﬁ CaHASO, 25/40 7/10 32/40 18/20 10/10
U R i CaH, (AsO,) 15/40  4/10 30/40 8/10 10/10
: Cas (AsO,) 2 8/40 5/10 21/40 8/10 8/10
RFINXDBDOTDD, RARHERE 1 a0,), 0/10 2/10 7/10 7/10 7/10
S DIFEL, REERUANCEWTE 2 a0, 0/10 0/10 0/10 0/10 5/10
BEWLINT L, ZOMRIRE 2 &z Mn; (AsO,) 0/10 0/10 2/10 2/10 3/10
ATEBITH D, Cus (AsOy) 3/30 4/30 6/30 6/10 9/10
EKRFE  XEOY T ASRITHT S Ba; (AsO,) , 1/30 8/30 14/30
RO LERER BAHE HE S AlAsO, 0/10 0/10 0/10 0/10 3/10
T, CNHERBOYNIESGBICREN FeAsO, 0/10  0/10 0/10 0/10 0/10
ZREORRPERCEETDE5, K NaAsO, 11/40 17/40 31/40 10/10 10/10
DESRFEERLE, ARZT VT e FIEMGE 23/30 27/30 30/30
AL NS D T B 71, n 15%% #1 2/30 6/30 27/30 29/30 30/30
ENE 3R  ER S " 509 7kFHl 9/20 14/20 20/20
R LASORIACTHBT & < B L, ;CP ';a A i Zzg Zzg iggg
TOacch Eey PCRORR, BEL o 3/30 8/30 49/60 28/30 30/30 10/10 10/10
om OFIYHHE L ICEER) 8 cm (EHHY CaH, (AsOy) ; 26/30 28/30 30/30 10/10 10/10
50cm’) OFPORAIC Z2XCFFL o, (46,00 18/30 28/30 30/30 10/10 10/10
AL, TORREDEDLOKFTE Mo (AsOy), 21/60 32/60 38/60 7/10 /10
BICEBHL CHEC L2 LIDEIY Zn; (AsO;) 0/30 3/30 9/30 6/10
A1) 74 DORE (HEHZERLT) 230  Mn, (AsOy), 0/30  2/30 12/30 10/10
T & D 10720 L20ME)F oM L %o Cus (AsOy) » 5/30 19/30 26/30 10/10 10/10
cn% 95°C OIERBAIC 48 BV Bay (AsOy), 6/30 11/30 19/30 9/10 10/10
B, EROHERFok, AlAsO; 0/30  0/30 9/30 10/10 10/10
HEDZWIR, FTASRMIREY  FeAsOs 4/30 6/30 8§30 9/10 10/10
FOBEBH L T EER L, % NaAsO; 15/30 25/30 30/30 10/10 10/10
- . ; : NaAsO, 30/30 30/30 30/30 10/10 10/10
Mkkofhgaiéﬁmg@iiém NaHAsO, 7 H;O 4/30 12/30 21/30 10/10 10/10
T8 e, ARRLILR BTRAT H.As:O; 27/30 29/30 30/30 10/10 10/10
WEBDHH D, BEFEDHEIZE « A 3/30  8/30 25/30 10/10 10/10
RBR (1948) OFEEICHEL, ZITHE L ARy
YL C30°CDA B AN v ¥ — LICH 50 24l 0/30 2/30 2/30
o€, BEHEEDCIOREETCNDE il l\;g ;*ﬁ‘ﬁu 0/30  4/30 9L30

HEL 720 BEORLNABDDEDODIE
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OBBERE D2 DD) 2D TR, £EREE
U CHIRBHICIE HIZ L ED RO BN AN, B UEA
oW 2 BDERETOLEDH IR, CNHE2AG
LcRBiRRRTDE, F3RDESWEAED,

KRR gt ERoBRIcH~ T, #EAERAAES
THENDXEDIZ, IR L At OMICEREE
2EBLAZWEEDDOER, RZ2Y)—=VI5F X b
LLCRBIRBREB A DN, RD & 5 E—ERIZE
WDATEDBDEEZL D,

1. —fcumEs 6 MRk et) AR
WHEERE (3 MMR{bad) k vHEEREN,

2. SEOEEIC L > THERAV LERREROMIC
FHEOEREHOT, WHE & DKEED Na E238 RS
KCEEEZ W UIEAMDOERD 5 b 3B RO%B &
LUUCHIRIE, SESBRARETDH Y,
3ffi> Fe, Al HIIFTHHE OERD AL

F e
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Probit ®FIWE) | minEEY
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1M AEEFIOMBELIYIIVFABEETR

vy M OB

wAE x2TNMFe PEO~Y ACKT 2 HERR
A, BB L <~ v ATETORIG (48 BRI, HE 15 g

3. BERLHE, EMMOEKE0> — KEE mg
SEMEE D 5 M E DR H 2R & & mglkg &8 2,000 670 200 67 20 6.7 mglkg

30 10 3 1 0.3 0.1 S
LDs,

5L sd (MBAKICOWTIZAE  EREREK
LOFRIZ—FL ), PCP-Na

4. WMRILAWLSIOERERD S B,

& Sl 7ot

4/4 9/9 13/13 6/9 0/4 18
5/5 “5/5 4/5 1/5
5f65/5 - b/5 0/5 0/5

AEZTATFTE FRBRAREER2RL, A 4/5 L X 5 EP AT ERT.

k%3, PCP-Na, MEAK, HEHERAIK
ORHERD E Bl EfirdR Uiz, Chig

B, 3E L ~ v = OBFEREH 0 Bk

BIRCAFRTEICHD. AEXTAFE zﬁiﬁ}sﬁlw?wﬁﬁw}é%aﬁﬁé% 7
FEIR X 0152871750 L50 %k FHEID 10-mag a2 Fr oy 5
FHRFTD LR BmroeR, GG Sep 3 mg Ao Lk 5
B DA ME S BRED S BN ERCRIFCH 1 mg 25 A 4
DD LHEEE NS, 0.3 mg 1 1
2 ORCHT SEE 2 mg : °

2R 10 mg 3 1 5

ANElet 3 2T L, TORER 7105 3 mg ] 5
BAIELCoRHELBRBAMNT, ¢ BT mg 0
CHER L R ERAID ~ ¥ R ICk T R0 0.3 mg 0

YRR L7,

RS 5 AR AR U AT L e ke R T,
C. ARX7NLFe FO=Y AEEEOHIE

FEBRGE  KENIBEODDRY Y X &
FHZBRIC L ET, BASERE 82

VIREBEC 3 ESERpER R B F X

®72H0D (PCP-Na ZABKELT) 0.5  mglkg #HEE

= 1 mg 2 mg 4 mg 8 mg
50 00 -0 400
0/5 0/5 2f5 515

ceRwAL 2 ) VEREICEERS Lk FEUR/HEK

HetzoucdD2MY, VAOHARIE  thm20g 0 DD R~ v AR, AEOER Y 2 %BBE 0.5cc I
mERE L, BRI CORTEHE L B AEICLDEEYYFCRE Lk, AR BEHBHEL k.
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7co HMERRRDREEIZ A « EHO19514ED FEEFER
ThHde AZFTNAFE FIEOWTIRAEN20gDDD %
YU R2HVWENERZ VML,

EBRER BARIECTETEOE, AXZTAFE IR
557 C LDsold 200mg/kg RiECH Y, 1FSDD TS
) VFVEERBRELHEEEI N, PCPIZENL VT
LiR#E T LDso 12 6Tmg & 20mg DR, HMEEAKIE X
BIREBETH D,

z B

1. EBRFECONWTC, EBRBATCIHEAEMDORFD
OB ERITS> IWE, EboMME (BRD) 2t
FHOC, “EERDZIVOWAREIEAICEL T
2T /BRI DS BOBAICIZREY T,
C oo LEIERMERRIC & 2RO H REMICEIL
TCRERBADBND, B E I, & AITHBERRARK
EMBRARDORNZEZ G LA EENEWE, BECIR
BiEOZEBARBI, BIRREICEK T 25RO, &
P13 2. REOFNIZ, MEOE}MBENLZTDOED
AR RRDZNC EDTREND, W BIckH LT
HHEREDPATHEARBIZLALSEDAVNDT, Tl
SBERMPOERDMIED T BHIE LR D,

I¥A ) HARZOWCHDEICAMI D, EHZFE AT
%L, BOBRCBEE2 DA TR DO THERL
o THIZ, EOERYPICE T IBEEIAT, R
B30 % DT 5 AR L3I, TR <
LESEBARRDTHD, MFEADL BEHERE L
FEKBHETH DD, BRKCBHEZTTHES LEER
ARBRETH Do

Rx ODEBRRAE 2 BAER S/ OMARIC HEL
T VBRARIEDOWTAE « (R (1958) OFEBRGE &
2L, ReOBEROFBEDFETRBPEL, HH
DR BANZDRZ, BRRCEORY &% 25
2INAZZEDTEHED 5,

2. BEMBAIDBRIEDWTC, IF¥A ) H{ICHT
PEBRBROBHABERBE TS, BHBHOBA LT,
—f% CHBBMIED PHERE X vigE <db v, 2L
L 'CiZ Na, Ca, Cu Z EDERERTH D%, CORER
A BE B ICHINCE T D4 K BIRGH ORI DB
HERITNE S DZ, RMOBIEBORKEREZATN
EEIZEL 28V

CORMD BHATEAMEHLRT DL, 2TE2BD
BHEICOWTR, D DDEH L THKBIZ S M CZlh

(64)

(HERFHIE L BB HE 5 5

THY, HRBENOT, MEDOLEEZRET =M
LB F 7z Na iGIZKBUETH 205, EHC
BEFAZEDH D2, ABVHYICH T 25D K ZL
EBEDLND, $

MR L HEMERE <13, BBEOHI®WBT, Lidil
EIREBT D LT B 2 72 fliks B2, T BT
BRAKE, HICEMRRIGREREEL, chEkdd
AT 220 CHEL 5 20C, BDHEMCKBRBEL
55Z2LBNEETHEN, HDTI YA ) HA w3
SBREMRETEREINE, MBEAK L DER-BERD
FB#H, MEORE &3 ARTH5,

LL, #EROEREREICCH LTS, CHHMEBTT
FbatiE, BEEADRNDDIEE NS Dl o5t 3
2HEMDFELVOTC, ERAMOHKICIZCOMRDER
TONERDD, KB, PCPATLEST, HEA
KPERBTCRABECRELTH D LT CIC19434E
ZLhDbN TS,

3. AEZTNATFEREODNT, AFIZEELRE DD
HEOHBERT, M43 FOT7 b 7AFE RREBRIC
A LD LHEES N, Rl 246°C, FEH 112°C,
KERBETH 2. < DHEHRE L LA NIERE
THRIIEHOHEERE & LR CRcs, a—
By RCERRBIC A X YA F R 2 V10T [ H L
BEBDICEBROBN, A&V LTI DAL IC
FCNLOHFEHROHBAIE LT, &< ZMBRAK EEH
LTRWBNZDDTCH D, ITA YV HABCHE LM
HThdc b, ReBBLOTAAEZRBL Tl
LT3, COERFECEITZRICIE, PCPIMR
AR, ARERLVFIBKEL, v~ T RIS T 28
RHEBBARKSPPCP & VEL, LdF 22 Y0RA
LERECHT D DD LR NBRERE R AR, 227
ATFEREITA )T BBRICHER L 2DRARFESR
MTH>55,

Tk

1D BWABILBIRED I YA ) 74 2NCHY, &
WA LSRR 2 f & R B CRRW S B 2 D D 2 IR
Ligi L co ekt 3 2 BFEIER 2 i 32 LU 5 itk
<, MERIER, EMRIENR PCP, AKRER, Ax7
NFEFREORAFRERZL BRI,

2) EDOMER, MFELAHTE, ELCRy 24 v~
T HOBRBBRICADN /2 LFERRIE, —RICHBRIESR
& VEMBMEROTL P BEA RIS, WELD Na,
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CgCuKE@ﬁﬁﬁ%@%@%f,RJUKE@EM
PHELAREIN,

3) HRLEZOMDILAMDS B, ESERAZ TN
Fp FAREMRICT N, ERIBITA ) T Bk
CHWBNT WeRKEH, PCP-Na, MEBAK & & &
VERRCADTHY, vTRICHTIEEDCNDELD
£, I¥VAYVHAAFT DD LHEES N,

) DLED EBIZTRT v¥— VAT fTbile 3D
<, BT LB E A FIR A CORERR L FAT
LAWSS LAV, Lil, DEOBRIBHATS
T4 HA ERER L L CoEAROHERITS &, I
FHID > B CVEMEA K 2537 & MiFE O E 2 Bt D
BECHY, NGO T2 ReEMEBRICANL
LEIZE, A2 T7ATEPRFICEERME L LR
Nz,

B3, AXTAFEEEIVA ) A4 ERERICHER
L7=DRAREMTUOTT, X bICEDbEE &
EZHOBR, HRAMEEECOWTREZIIADDD
=

AR 5% 2 e WFIRKRER TR RE, MNERE
T 2 REFFEDDH 4, b VPRHIALHENE 2 S
Z bR TRNE BN, BRTZHTL b IciR#T
5.

51 B 3 Mk

1) RIEEE (1959) : s v 14 ) F4AFKAHOEREN
R ofET (1) Fra:h22sE, 8(1), 102-107.—
2) /NEFEF o FIREE S (1958) : BLERA K DR A AR
CoWwT, S MR, 7(5), 540-544. —3) Me-
Mullen, D. B. et al. (1951) : The use of mollusca-
cide in the control of Oncomelania nosophora, an
intermediate host of Schistosoma japonicum. Amer.
J. Trop. Med., 31, 593-604. —4) Nolan, M. O. et
al. (1953) : Results of laboratory screening tests of
chemical compounds for molluscicidal activity. I
Phenols and related compounds, Amer. J. Trop.
Med. & Hyg., 2:716-752. —5) Oliver, L. (1955) :

(65)

713

Natural history ‘and control of the snails that tra-
nsmit the schistosomes of man., Amer. J. Trop. Med.
& Hyg., 4(3), 415-441. —6) {42 (1947) : REE
fe &k ic T RLERE IR o i (R IR v BRI, B
221 g2, 10(5) : 281-284, —7) #kfikE (1954) :
b 22k e A T T R R RYHLAE, FReEds RS, 2,
81-94,

Summary

1. Laboratory experiments to compare the toxicity
of various orgainc and inorganic chemicals were made
by using specimens of Oncomelania nosophora col-
lected at Yamanashi Prefecture. Compounds tested
included metaaldehydes, arsenates and arsenites of
various metals together with the previously known
anti-oncomelania chemicals like sodium pentachloro-
phenate, calcium cyanmide and calcium arsenate.

2. As was reported by Sasa (1947) on the toxicity
of arsenites and arsenates on larvae of Aedes aegypti,
that on Oncomelania also differed greatly by chemical
formulae ; the arsenite was usually several times
more toxic than the arsenate of the same metal ; in
both arsenites and arsenates, the toxicity reflected
the kind of metals compounded, Na-, Ca- and Cu-salt
were relatively effective and trivalent metals like Fe
and Al gave rise to less toxic salts.

3. Among the other chemicals tested here, meta-
aldehyde was most interesting in that it was one of
the most effective substances on Oncomelania, and
less toxic to mice than the previously known chemi-
cals in this field, whose LDs, being on about the
same level as lindane. It also seemed to act as the
attractant to the snail.

4. The above experiments were made exclusively
in the laboratories and may not reflect the practical
value in field trials. However, the results suggest
that metaaldehyde would be a safer and more ef-
fective anti-oncomelania substance than the previously
known ones. Among the arsenic compounds, calcium
arsenite would also be of practical value as the least
expensive measure in areas where the toxic effects to
mammals and plants can be ignored.





