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FEKE, BEREBFLEAI Y UL KCD & LTBESHFORESZEMIFIAL X
H5¢FTHLDTHD, BREREEZRKILFig. 1 17T X5 BB L BENREICE -
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Fig.1 HREXEAMREE
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ERRERFRAKOERFES Fig.2 II7T, Thbb, BETIIESREA 4 (C)
MOBRTACLBEL, S LIHEFET ZADKH0) & Kis L THRBEHCD & REER
B (HCIO) Z&RT 5, %7z, KH0) bBB TEMEZIT THE (02) EAFAZ

v (H) 1ThB, FORER. BEKIIKEEREL AT IMEOEKE 2D, 0%
DEEEBMREME LTOMREDREBIVEEME LB R2EWEIIREERETH
BEEZLI, ZOREIEMEOERCIEKBBEOREA A VIETETE, F070E
fEF b DLy & BV TL] TRAKROERZTTHLOTH D,

Eho, IOLEMETIBAA L THB T FIULALFY (Na) EHY Tual T
(K*) BERZ, EFbobFE 1 HIIBTTNANYEBTHEIZA I LB DIIFRN
7OKFTCIZLIEOBA A & LTHEELTWS, SEXSR L2252 EITEMERI OB
T hU DL (NaCl) &i#E{bkh VU UL (KC) . EREHRT ALY RAITART 2 KEE{LT
;U o4 (NaOH) &kEE DY 7 (KOH) BLUSKRERZOENT FY 74 (NaCl)
EEAED Y T A (RCD) THY, BMHEOELMER b NCEEEIZ >V T L EDE S
BT —F L — b ERT, SHIERAREN 0 2%BUT LW FEBERBRTHIZ LY
TEMIIHBEEZ N EHET D,

EfEREEFEBAKOMERIIpH 65 UTE L, REOEDRY ThIREEZELE
P SEEE 10-60 mgkg BH L. MAZSIC LV EEERLCHAT S, BT HEERI
BELTHAL, BEToREOHRICITEER2 L 2HIA LBHm 2175,
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TR (Cl2) IKREBAROKFERE LTREZHOEANTHESFAIN TV OIHE
Thd, BRIIKITEM L L SITREERR (HCIO) IEEBEZERLLESE, Zhn7T
N VEIZ72 2 L BRGEEOEREIFIA SN IRERERET Y 74 (Nar+ClO) ~&
EHILELT D, LFETIIRKBERT TER (Cl) . REERR (HCIO) | KEESR
BA v (ClO) EEHEIHY ., pHITEFL TEEZRLIETVDIBHOTH S,

2. EBcEToER

ETHEHSRIIEELTRHAL, #ETOREOHRICITEESR C2FH L EEmR
FEIT- T BAREE RO DIEF 2T Y 9 A2 14;86.0 %.53.3 %.69.8%.
92.9%) . A FIREBEIER (14 ;100%) THY, WECHLTEMERA L,

3. BEMIIETIEROBE
EE

KIRFFULB LA ED OREBERE L ZF—TITo7Fa v 5 FATRRLONIIRE
R, A FITREPVIR., IV \BILRICNT 2ETER TEIEEIRE LR,
—5. ORBRTRIX 20 IR A 0 VOERBAICL > TEBREE (BET) %00
EVWIRELH DN, BERRIZHARTREZIMZI TN D L, REITEERRW, &
BUVNINENREM L TV Z LR bEEIIHUTIIIEOREBIIR N EHERE L,

ANBIZHT 222
BHEOENERER, ZAEERR, 90 ERERSENRR. REMDEIRBO
RRNPOAZBIIH L TREIIRWEEZ LN D, THMENSREMIIE 2N 2D E OEERE
PEIZ, REERELD pH OF(L LIZERDOBREOVL D TH D L\ ) mAbIEHR & Rk
ThdLEETED,

KEBEY I 0T B
AESEEMREER. VU aESMENRE. AMEKEERR, BEARAERR
WZBWT, EBICBRMTHD EEBETE S,

ZEMICET IR
L DORREMOBHERB L DI XIMEL LY T, EEARFICBT 2EMRRK
BEFBRAKOLZEEIIMERNEEZ DN,



1. HECFREET IR RERMERSFIECET 28

BT MY UL ) UV L2 HREXNERE TERLMETD L. BEBETIIER

A Z 2 (C1) OJBRATACMPEL, & HIZERN X3 KH0) & Kk L THREEHCD
EREEFEE (HCIO) &M T D, /o, KH0HBETEMREZ X T THBRE (02

EARFAAY H) 2B, TOER, BEKIREERERZ ST TOBEORIK L
2%, MEOEEFEEOETHR2 0, BEREMN & L TONEDREL L UTEMH
LB L2 EMEIREERBE THD L E 2 L. ZOREIEME OB LT KE
WOBA T NEEFETD, TOD HEF M) oA & AV L] TERHRD
BREFRTHLOTHS,

e, TOELEFETRHBAA L THE T NI UvLALFY Nat) ¢HVULAS
v (K BEZZN, FPLLLE 1RICBT TNV ERTHEILA T {LEMIH
WK TIE 1 BDBA 3 & LTHEELTWS, SEREE 22 MEIXEHERO
#iFT U A (NaCl) &#EA Y b (KCl) . EBfEET AL VRTERT D KEE
it U oA (NaOH) &KEBEA Y vA (KOH) BLUREEOEF LT MY T A
(NaCl) &#E{EA U oA (KC) ThHH, MHEORELMER O ICRE2MIZ OV TR
EE 49 IR TILEREERET 42— N2 BELTED, SLIEABED 0.2%
UTEWIFERBE THIZ LV EREHIIE X DREBIIBD TEW L HET S,

EE AR IR BREALCEBESIINMBE L TWA A= —DESE. BESFROEED
Tr%E, BER 56 ILEBETRAINEBOMRETT, £/, LRROBZIZESE
ERICESTIMMATCERINTWAEB TEILD Y v o (KC) B2 LI-EREZE
Bt 89 IZRT, TORER, BEEY pH, APEREE L V2<EALEL 2T, EE
BECRAENTERBIT pH OF=F U FREREADBEHEKEOBEENTMENRT
WAR, LR TH 2 EREIRS. BESFTHRENZ VD EREREITR &
T 5BEKIIEL LY pH2.7T AT, AEREE 10-60mgke ThH 5,



BRREERTA

gl (BRI T ABFTHLEA SN TS DREMHICET A ZEE2 ML R4 8
B 50 50 1R
AT E BbH VU LKER
3% BEHRADSFR | KEHEER (HCIO (52.5) ) . #HE: (HCl (36.5) ) .
(FE) #BF (Cl (71) )
FOMDOEFRRS | K (H:0 (18) ) . KREMELH Y vA (KCl (74.5) )
B 1| ORFR (BFE) | 0.2%LLTF, KB, KEICXIVERS, )
e pH 6.5 LT HAMEREE 10-60 mg/kg
REFBIY T L% 0.2%LLTEL,
EEHE pH6.5 LT, AOERBRE 10-60mg/ke 13EICERFEEDERT
M ELEZ T & & OEEEMIREEREK & Bk EE R & HESR
EFOBBEREERBKOBEEESIH L,
RS BB OKIZ 0.2%LLTF 25 L5 ICEBMERA GEEH IV vs RE 1 #
99%) ¥Mx - KkBEK*ERESHEENTERSEL T, BBAUNLLELND
w0 | REBERMEY BRS LT 2B KB,
FEH BB R ERhLE
PR BAORK, HEEE2HT5
Z Dt - EREAKAERRIZ, BB D AKETABREET S,
- ERARHZIIEREREOK (KEA, HPAKE) CEEFRLERTDIZED
G|
B 82, 83 | BRBITIVAERTIERBEICOWVWTIIEL 22 28DE(D Y v A2 EE
W LERRE R T HERIIVTh L KEEOEEME0.01mgl L TOETH o7,
BEFTICRERSIICIEDE(T NI VABRIZL YV ERT2ERBREL T
T BRIIEMERTHEL TV I RETIIRFEEED 0.059me/l L7229,
KEBOEEBE2BX T LE-R, FREELSFCRRINIAFESIV
BRI Z A TORETIENTRY 0.0lmgl LT TH -7,
BTkt 84, - 25 CORIEKREBREIZL  ART HREERBLUSOELHITOWTITIRER 84
85, 86

WY IERERA A4 V8 0.046mM (=3.84mg/l) | B FE# A 4 11<0.0012mM

(=0.10mg/1) AL TV, BE 85 IZINITHEER LY T LAOFERITIS v
k@ LD50 13 1870mg/kg & SEHINTEY +RIELRETHI VWL D, £
=, BH 86 TIXEFRE I U T AN 60-T0CTER LT R EDTRHELH D
B, BFHOBBEBIAEERER THYKE5-30CTEEZEND @EEADK
WOWTRYP—FH D VITEBREEGIIL VS —RHENZIEHEL 2o TW
%) I, BRI 84 OERTHRTEDZ LEZLND,




ERFE | (B4 ol
BARERE 58 AR
ERE 2001/10 a
RS IR H
{6 F =13 3 [F]
ERJTE LEMBSCEHINEERIC L 8H
et 3 | ERALEOREESEE | ARRFOWRNE : pH 2.7 EHERBE 40 mg/kg
ERFE | EM4 ol
BRRERE KT
FRE 200110 a
5 F R FIR 95
5 A E ¥ 3 [F]
ERFE BAXEERICLVER
wR 3| EALEOBEESEE | ARFFORME : pH 2.7 ERERBE 40 mg/kg
ERFE | E4E AF=
BRARELE [R5 &5
EHE 2001/10 a
{5 I R 2 BERTET
it F =1 3% HEHE T, B 1 EEA
51k BHIXNEERICLVBA 4
BE 3 | FERALOEESEE | ERFEORKE  pH 2.7 BEREBE 40 megkg
ERFE | (B4 DA
BRRERE SLAE T
EHE MR L Zr=y hM30X60 cm2)—#KdH 7= Y 300 ml
i L R 2 L
i F = 3K EEH 4 A EBICEA
Ezipapen BENEEHETESE
EE 3 | ERLEOEEEER | ARRORYE : pH 2.7 F3ERRE 40 mg/keg




EEFE | s

IR
BHRRERSE RFHEE
FRE B+ 50 KiZxt L 100 ml
{55 F B ERER
{5 E1 3K 1
Rz s FIEFIZAERT 5 60°COMTIVH Y EREK 1 HBREE—
KEKR T T E-20CERREERBEK 5 7RE—AKEKT
T
FALroREEE | EMREERBAOBRENEIIRET S 2 THE03, 48
R EBE L ZBSICRBEFNREINS D, BT
2~3 BRIz E EDHB T L,
B4, 5 ARFFORYE | pH 2.7 YT AZERBE 20-60 mg/kg
ERAE | Ehs Fa2yl
BRARERSE Y EATHA
ERE 200 ml/kk
15 F e FEH
= RAEIX A 1 E#A
Edzipap: FH T AEER T EEREBEER
FERLoEEEE FBLOREID., 23 TR THRETR TS T WD,
EYERBEZES LTHEMAT DI L,
B¥ 6 EREEOIRME : pH 2.54 AEEEE 38 mgke
ERGE | ED% Aoy
' BARERSE Y EATR
ERAE 300 ml/#
{5 R P EFIH
{5 F B3 3 REICEA
fER G E#TNEEE CEA
e 7 | ERAEOREEEE | ERFOKRME : pH 2.3 AERBRE 0-60 mgkg
ERGE | (ED% *
BARERE REF. WA
ERE 2001/10 a
5 R FEOY., FFAETHYEANICEA,
FERE BFENL 6 HE
B 5k ARKRBEEZBEERTES (A7) V7 7—S0OBEEE

WAL
AERRFFOWME : pH 2.52 AEREE 49.3 mg/kg

B s | R EOREEE

BERCREEC S DARMES 2D 70D, BEBABLE,




ERAE B4 ERX
BRAARERSE —RAEE FTERIONREREZB €5, )
ERE 50 ml/12 |
{5 FH BB EHRE—REKTET
i FAE 2 BRI 1 [EEAR
EHEF ERREERBAK BT AL VEEHEKEZE 1B LIIR
HEAR
EAForsEE | ERRORNE  ERREEREK pH 2.7 AT FERRE
&9 B 20-60 mg/kg &7 A0 U MEEAMEK pH 11.3 LI E
ERAE | (B4 Balay
HARERE BTiHE
ERE 50 (X E
{5 R A FERERT
FEREX 1 [|]
ERFE 587 L Y MEEARKEEE, BAREREEREKESE, & 15
SRE
A EOREEE | ERFEOWRKRNE : pH 2.6 AEREE 35-40 mgkg
& 10 57V U MEEREK pH 11.6-12.0
ERFE | EM4e A
BRARERSE EFiHE
EAE 300 /100 kg
it F P A BE EEAORE)
it A [El %k 1 [H] : .
ERKE B EAKERE, EMREEREK (40°0) I 6 BHEE
Ept1l | EAEOEREE | ARBEORYE pH2.TUT FHERERE 40mgke UL E
ERAFE | (EY4 A F =
BARERE 5 AT
EHE 30 mU/Ek
i A s 5 YA IRBAER
fiE A EE AR 4 A BT
fER A FEEES
Er12 | R EOEEREE | ARRORNE : pH 2.1 HEREE 20-30 mg/kg




ERTE | 4 VA A
BRRERE BERR. BRI
ERE 300110 a
i P R T 4 RELIREIC 8
it F B3 BT O BREREAM L Fk
fERGE NS 22 —DT—AARTF LY —TEH
FEREorESEE EBITOFBRERFABAORDLY ICEBRREERBKEER
T3, BEFALZEICAWDZ b, 2 CERKEERR
KiZRZDZ &b ARE
B 13 RO . pH 2.7 ENEFREE 25 mgkg
ERFE | (B4 X2yl
BRARELE LR
ERE 250 ml/Ek
it F e A EREEPORIBEHRTET
fE FE¥ 3~4 BEIZEA
ERAE REREENEZES CTBA
Th 14 | FEREOEEEE | AREORME  pH 2.7 ADERBE 32 mgkg
ERSE | B4 Xavl
BEARELE S AT
ERE 100 ml/&k
RS EREEPDRERTET
fE R E¥ 3~4 HEICEA
| ERAE REREEEERE A
w15 | ER LOREEEIE | £REOEME  pH 2.7 BAEREE 30 mgkg
ERSE | (B4 b=k
HARERE ST
ERE 100 ml/Bk
i AR EREENORERTET
i A EI%K 3EMNL 4 BEICEA
ERAE FEREEEER CEA
EH oS EE | ARFORMER 2.7 LTo pH £7-13 pH 2.5, FDERE
E 20 mg/kg LA EDOMEE, 713 50 meg/kg LA EDOFER)
EF 16 BERBELED,




ERFE | (Eh4 BRI IV ARAFRL
BRARERSE BHMRHE
FEHRE 151 (REABTRTEIE)
& AR ISR TRy
fE AR 1[5
A EREREERBK 10 2RE
ek s | EAEoEEEE | ERRORESD pH 2.5-2.7 AZIEREE 20-40 mg/kg
ERFE | EHh% )
BARERE 5 ENTIR
ERE 1.5-2.5 Uik
i AR EREENPOEERTET
£ A B3 B 15, 8 2 EERSA
RS B e &R THUM
BEh 52 | EA EOEEEE | ARFFOKNE : pH 2.5-2.7 AEREBE 20-44 mg/keg




ERRE

B ORRE XTI R ORE

BRIIKEKOZRER & LT, BEZBEDEHADICHLEL AL TV
KOBBEIERFBELNEDT-DIE, 19 KX THY &*Tmzoﬁﬁ
AV EL L TREERBEICL 2EREAFRABERA I, TORERT R
IAHBENREL, DAETIX, 1921 8 (KE 10 5) TR, HETHEL
EROEARBEREBENZOBENTH D,
EREKEEFIBAKOBRBEORNRS T, ERBKIZERE LI L EIZRETD
KREERHTH Y . pH BEMERTH D Z LUK OEECHASINAKRERE
RBRT N ULALERESIEDLL2V, FR 9 FITIIFHEERAOCERARC
ARIN, TR 4 EITTASTMIHEEIN., BERER, RGESEF TEL
FIREhTW3, SAAEICRIT 2R FNRRIE EPA CKERERER) 23, 1998,
1999 42/ Amano Corporation, Koken Ltd., HOSHIZAKI AMERICA INC @
3HITH L THBEREERBEK (BREHFNDLER) OAENREERELYE
BET2EFROBEABRTHDIZL2RO- L TEAZER L., REBEMAK
HEREBKREER I LRAERIRIEREE (Pesticidal Device) & L TRA%
B X7, £72. 1999 £z FDA CKEEREXRRF) b, RYLHFROEEIC
DV THEMEREEEBRKOERLZRVBD TN,
EROERFE

1532 & (FHK 16 £8RE AREMAKLEBBRSTE)
ik EAEi]|

HAERA
= AEHE

FERFEEE P OICREBICERENL TS
EREY

#3 7500 A

EBOREE
R 48
¥} 88

%Ewﬁﬁéikwt%wéﬁﬂﬁwﬁﬁ‘ﬁ%@iﬁﬁ’ WTIERES D
F X —BGEOHRIZLY, BETEELLENDEBTRVLDODOMED
BHRNT Ehb, A@@$ EX BB TITo TV AHRERKEERHSLT
BREREERLENEZ 7V T7T—LEE RRIEEEZRIT) T2 L2RETS,
EHILENOEBTHoTHLA—I—RTEDLDARALYy 7 OENEH B, #
HEETOBME, HMENEEMICE TN 2DEOBEEEHOEIZIVREND
IO IREPEOERY THHIREERBEE (FEREE) #° 10-60mg/kg
TpH X 65 UTELTHETARELEX TS, HEOMARMIZ 1000~
3000 RFRALAE (BHick v 2 LAed) T, EHTHARREIToER (BF
88) . pH LEAMEZRRELZHRRATER/IMEL Y ¥ o /S PHRBEHRAZICTER
Eh T3,




2. ECETDIEHOBE

E5 1 (BHE3)

e 4

Fayl FEEEQER

BB RIBBPT - T2
B IR 15E4 /08
b ERL 155448 24 R
ERE : TR 1I6E5A7TH (BRF40cm EER 1.2 m TEHRE)
AER - HEL | S FATR
FERE AR E % O B EEFRRR K % 200 /10 a B4
i Fi A R
= R 1AM L 3 M
=5k EEBUA
2 BRRA : 86.0%
WEH . BB O 8 AL
AFTEKE . RENERREERRE
RERGPT KIRFFIL B L H LV OREEEF— (RERA)
e EERL

BREREERBKARBOMIR : pH2.TLLT BHERRE
40 mg/kg

EfF 2 (BH3)

1Ef 4

AF2 LXoh

by 22 FEZGRT N R
R FR16F 4 A (KE30cm EEfH 1.2 m TEHE)
RED - HEL | REDER |
FRE AR E % OEMREEREKE 200 /10 a 866
{55 R B 34 ZEIRPIHA
£ FEI%% BRIZHES 1 AR 1E, &4 E
R FE EmEA
hE B5ERAE - 100%
REH  BEHRTO 2155 BI—F
AR . RENETRERRE
HERGET KRB LA ED OREEREZ— (KRA)
ez EERL

EfRREERBKARBOMIR  pH 2.7 LT FHERERE
40 mg/kg




=3 (B¥52)

{4 Xa2v) A .EE1E
i 2 BIEHET - B
EHE 20016 H2H, 200256 A48
FER-HEL | D AR
FHRE 1.5-2.5 VEk
fi F R EfEE EET)
{55 A [E1%% B 1 E#AR, & 2 BB
fE 5 B HEERIC L AETGESR
2R Brbiti : 53.3 (B 1 =#cm) . 69.8 (& 2 E#E) 2001 4
WER 8 H 29 H
BHBRME : 92.9 (B 2 EI8AR) 2002 &
HER 9848
RERIBET SFREEFRE F—
ez BV BEERBKERRFOMELR : pH 2.5-2.7 EHEREE

20-44 mg/kg

10




3. BEMIZET &R
(1) E£E (BEWET I Z2M) BT8R

SHERBRER

Fe g —~_—Z : JOIS

B ESEITIRERE (JST)

BEB : LRL 16498 2R
CEkER - £9 2000 5

BRENE : F—

U— FR¥E; (BiEor B¥) and EfEK

BRER 6214 (B 17)

=51 &R 4)

e %

HRERITRER O IV A\ EF BERR (Fx4)

EERELED EFEE

ERE fEF 25 BLITRF L 100ml

Rk AR L= 7 v U kKiE#RAEE, BRMEKERE Al

EELER No.9, 10 TIIRFEMET L TWDH, ZHITEEKRRE T
2L BTBEBIZRIALIZ T0COT NI VKRS SORETHD LHRT
x4, Nob, 7TIIRFENETLTWVAILHIITAZLD, ELEX

(No.1) HA5WEIEFX (No.22, 25) LHBL-BEICEIAD

720N,

IO LD 200COEEMEKIZ 1 BRIEBERETHNIIRFRDE
TIIELAEHZVIIEALRE (b vizabizdiwn) tEx2H
na,

REREFT

HEMA ARERIEERLLOBERE. ERE. KRFR. SVFXE
B, TRE 13 &£ BB No.4 '

=F2 BH T

14 Fuy (ThHR)

HERBR 3 & A ZFH OB

ERE i 4

ERFIE EE AR

BE L £ BREAME K TA R OBEICEBEETNRE LM, Fa2v ), YO
THBBETIRREELL, —F. FAMar, FA X, FXxR_XVDET
ISERBE T IIRAE LR o7, WEICET SRR L,

ARG 4£ADBRET A5 2002 F;8F NO.7

() BESNEEE BFREAEMETREMER

11




=3 (BF14)

e a2l
EREH XaU ) REFOPBREERFEEICETINE
EAE 1 BR%72Y
0.25, 0.5, 1.01
EFR G EHAEENEER I L 2EEEA
WELEE BRI ORAITIH D0, EFRVCREICRIITERIIR -7,
ARG EMBREREIFRE Vol.36(4), 1998

TERFRFR B R FEH R

B4 (BF15)

e

=2l

| BERBY XUV EATROBBREAREEICRT 0%
ERE 1BR%72 0
100 ml
ER G FRREENEERIC L 2EREEAN
SR L s BRBEITORAETH DD, £FICRIETTERIILhoT,
RBREET AEYREREIFSEE Vol.38(1) 2000

FERFRER B REEH TR
=65 (B*XE16)
¥4 k= h
EHEY b= b d EPAZHROBKR L EBREEICETZHE
EHRE 1 BR% 729 ‘
0.11
ERFE FHEREEEAEFRIC L 2ETDEA
WE L ER BRBET DREERXH LD, ABERVCIREICET HERIT 217,
REBREET A Y REREFESE Vol.38(4) 2000

TERFRFR B AR FEMER

12




=hl6 (E¥52)

VEM 4 X2V

BERER HEATIRE L HDBER
ERE 1EES7Y 1525 1
fEH & BB ERIC L DEEEA

2003 FEIZHEF R & M ERKEZER LB EITBETERL R
BENZA, 2004 ETIEHRER SN AR o7, WEITOWVWTIIER %
WE L EE FA L EITRKICIIS 205 EBRRE XD b 20%EMLTHY (K
R CIIHBN B2 ESRREBIDIENRETHD I D) |
INE~OEEBERVENL D,

REREFT | BEREEy 2

EFRLEIDCIVADEFHBIIEMREERBEKEBEKIHA LSS BF
ROBETRH N ZTNTERKRERERBADOEEL VD J U bRIREIZFAB LT
TOCOBBUBIZLZHLDTHEEEZDIONRRZYUTH Y. 20CHOEFEREEFREEK
2 1 FHEREREEBECTHNERFEROBETRELARD L WVIEALESE (HAWIEEH
W) LEZ LD,

Fayl Auy b hETHI EATRRDNEREBRT D7D ICERKREERE
RKEEEBAICHBA LRSS, EEGICAEEE BET) BHoNDGEELH T,
NE~EELRETHLOTIERd o (REIZETIEHORNLD L H o708, o
RBERNOHBT IRV RERERIZEIRORWVEHB L)

13




(2) ABIZxT2REEIZET &R
OE2HR O EERER
i, B A= P=T ) v IR EHt
7y MIBIT2REENFEERR (BH18)
HEBREES  BEEA ELAESTEEVF— ZEHHER
BWEEERE : 19945
BiE . pH 2.68, H3hEEEE41.1 ppm O EERFEFEL K
B : Sprague-Dawley (Crj: CD) R~V R, 5lls, KE ; # 115.4~122.4¢
i 100.3~107.7 g, —EEMERER ST
BB 14518
BEFHE  ARRIRMURNOERMELAFRE T, BOoREBRAED30 mlkg (5
ERIOEER® S L2, FE100g% -3 mloEA&TEL) BERORSL
7o BERNICHISHRIMEA LT,
BE - -BREEE R5H%1BLLTI5HBETERECHAOFELHRL. £
D—EREEER L=, £/, SEWEELRE L.
158 BIZ2BFIZ OV TR2FDHRE - Mz RRMICBE LT,

R
B 55k &£ B
BEE (mlkg) 30
FET BRI R O T R MERE L BT L
FERFE B R R OV R e MERE L G IR L

BHEIMEORD L2 o7

- 30
BEkEE (mlkg)
HLHORD HILRroT- 50

EEiRE5E (mlkg)

FELHl, —REOE(LITRL, MEL LICEEIERICHEM L, BE - ABICLE
BETRIEARD o7,

LMo T, EBEREHEFEKIZ. 30 mlVkg S TOHREETS v MIxtL. B
QAR N PRI F (N

14



i. 7/ BRE&H

v U RIIBIT AR OEERAR (BF19)

REBRBE  fEBA  ALEFER

HBEEIERE : 19955

NFg B

R : pH 2.52, ANEREE60 ppm D EAER FEHEREK

HREY  ICRR~ U X, 4BEHE, FE 19.7~23.4g, 185[L

B 148/

BEFE : HBRHELFRET. BERORE L, REINICTRAERE LT

BE -REEE . #AXCAOCHFEEZHERL. S8HO—RELZEE L, £/, &
BmEEERAIE LT,
I4BBIZETF L~V RIT20EE L, RIRMNBIEZIToT-,

FER
BEHGE £ |
B#5E (mlkg) 4.0, 5.9, 8.9, 13.3, 20.0
B T BAA R R R UME T BE R FHIRL |

20.0 ml/kg#k 5-FF, BB
SEK S ER RS R B OB e Br P BEE#»ORE
BB #%3FRIZIER

BHEREORD ORI 2T

BEBER (mlke) 13.3
T BIORD b2
20.0

BEZS5E (mlkg)

FTHNTRL, BERCIEHL BIERICEM Lz, —RERIT. REREERIC
20.0 mVkgBEIZBWTEBBORED (5 T< E2D) BR LA, 3RMBRITIZEEL.
—IEEOED L Bbhi., TOMOEBMIZIIEIIR N7, 72, BEIRFORE
FORROBEICB VT HEEIRBD N2 o7,

L7eioT, BfERERRBAKDOEEIR, 3LALRVLDERDND,
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i, RET=7 U v IBRREL

v RIBIT IR OEERE (BR20, 21, 22)

REHE - BN ALERFERT

HWEEZERSE @ 19935

nNE . E

Bk pH 2.47, ARIEFRRE48 ppm D EFRR HIERELK

HEREY  ICRR~ TV X, TiREh, KE ; # 27.6~31.8 g i 23.1~25.5 g. —EEMfERE

&-50L

FEHM 148/

BEFE  B#BRDEE2HFRET, RERORE Lz, BERNICATBFEELLERL

77

BE -REEE - EERLHOFEZREEL, FEHO—BRBEEEL, /2. &
EWMEEZRIE L,
4RBIZEF Lz U R I2HIMEE L. ARNDEELT7=

FER
BEFHE £ 0
58 (mlkg) 24, 36. 54
FEC RS R U T FFE) MERE X HIZFETHIR L

54 mUkg& 5k, EBRBD
EIR B B[]l UMK SR F BREEHNPORR
T E®RARRIZHEE

BEHkEDORD b ot "
BEERS5E (mlkeg)
FETHDORD LI oT- 54

EaREE (mlkg)

UL, RERMITEH L BIERICHEM Lz, —BERIT. REREERIZ
54 mVkgBEIZ B WV THERE & HITERIBROBA B R b0, 4RARICIIEE L, £
DILOBIITIIELITR b o Tz, 70, BREHRFOEBEOHEMNEEIIBVWTLE
BB,

L7z > T, EBRREEREKOERIT. BLAERVLDEEDND,
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v. ZHEFHISHT
Zy MIRBITHREREOEHERER (BH23)
HERE  £AB A LBHER
BWEE(ERE 19914
"k E
fiE : pH 2.43, ARERRE45 ppm D ERFKEHEREK
HEREMY - WistarR T v b, THEE., £E 105~117 g, —EEHESIT
BEHM - 1481
BEFE  BHEFFRET, BHEROHRE Lz, BERNCISERESR Lz,
B -REER : EERTHAOCEER2HRL. S8HO—MRREEZBEE L, . &
EMEELRIE LT,
4B HRICEF LU A T2fIfE8 L, ARMBEEZITT.

7\1:% .
BEHE & n ]
BEE (mlkeg) 11. 16, 24, 36. 54
FET B AARER R UHE T R FELHlR L

54 mVkg# 5-5F, E{ESEM
FEIRFE IR R R e ONH S BE2RER LI B R
P 5% 4RI &

BHEREOREDLNRNT

- 36
a5 E (mlkg)
FETHIOBRBD LILR2NP- T o

BERSE (mlke) . |

FELFIER . FERLIIEEEL DIERICHEM L7z, —RERIT. BRERS 28R
MNIZ54 mVkgEEIZRB W TORCHEOS S R o7 h, ARFARICIIEELE, Z0%R
RIIATE N L DRED LITKOBEBREBRHBZEEICLIVEIEREBI SN LD LB
B FOMOEBHIIELIZR BN 0T, £z, BRSO RIEMNERIIB
THERERBD N2 )07,

L7=do> T, EfEREEFEREKOEMNIT. IZEAERZVWLDEEDNS,
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HEZAVWLIEIFEREERAR (Brl24)
HRBHER  BESEA (EERERS (bEATLE ¥ — B BHRAE
HEBIERE : 1994F
nEk:H
WMIEE  MIHEEDL
X4 ; B b KORZEERB(ESRHEE LAV 2EIRERLRERAR
RITEA B ; S FAZKTE48 (3) p179~181 (1994) Received April 22, 1994
BiE : pH 2.24, FEREE30—50 ppm D EMEREEFZEEK
RBRFE
L RAF VBRSOV NVERTE Salmonella typhimurium (TA100, TA1535,
TA98. TA1537) RNt U 7+ 7 7 VERM KEEHE Escherichia coli WP2 uvrA ¥:% H
W, Ty MO DR L - EYARSERSR (S—9 Mix) TEREER I UREREE
LBEIZONWTT LA U FaX—T 3 VETRRLE, BRERFRETIZ 62.5~1000 1
Vplate D#EFED 5 AR TEB L 7=,

FER TR

FEATLITARTORBREKRZAVWT,. RRVEORAERERBRLER L LA E
BEIED 1000 u Uplate IZB W T TR TORBRER CTAETHEERLRBD bk, REE
MALETRAETHEZRERRD bhich o7z, LEN-T, BRHEDAEIT. REEEL
ROFEIZ»D LT, 1000 Uplate ZHEIZ, Atk 2 THRL7Z 500, 250, 125
BELU625ulplate D5 AEEZRE LT,

RBER .

HRERRITR LI, REEELEROFTEICEDLLT, 62.5~1000 u Uplate DBE
HETT N TORBRERIIBWTERER I n=—ROBEMIBO N ol —F
B BE T WTOERICBVWTHEREZ o =—HOELVENARD S
iz, :

UEDHRI Y ERREERBKIRBEELLEZEULARBREGET CTHERERSR
MIZE LWL L HTEN D,

18



EREE o =—¥/plate
BEE S—9
Y (pV | Mix® EEEHRT PASEINA A |
lat 2
plate) | & TA100 | TA1535 | VB2 TA98 | TA1537
uvr A
xt FKIE K 1000 - 114 13 47 22 10
B | KCl-HCl* 500 — 115 11 45 27 12
62.5 - 126 11 45 20 9
125 - 125 13 41 19 11
i JEN 250 - 121 16 50 18 13
500 — 137 12 63 21 11
1000 — 84A 9A 27 A 15A 7A
xt 7K IE 7K 1000 + 122 15 50 30 15
B | KCl-HCl* 500 + 127 14 51 27 16
62.5 + 123 12 54 31 14
125 + 134 12 53 33 13
K 250 + 124 16 51 31 11
500 + 125 15 49 38 15
1000 + 134 17 42 39 16
0.01 - 633 — 610 — —
kk
AF-2 01 B al B T 576 .
s | NaNs** 0.5 — — 291 — — —
% ICR-191** 1 - — — — — 2090
Bg 05 | + — — — 184 —
x 1 + 703 — — — —
2AA 2 + — 184 — — 173
10 —+ — — 629 — —

*KCl-hydrochloric acid buffer (pH 2.0)

** ., gliplate

AF-2, 2-(2-fury])-3-nitro-2-furyl) acrylamide, NaNs, sodium azide, ICR-191, 2-methoxy-
6-chloro-9-(3-(2-chloroethyl)-aminopropylamino) acridine * 2HCI, 2AA, 2-Aminoanthracene,
A growth inhibition.
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i, BT Az P=7 ) v THRREt
MEZ AV EREREERAR (B 25)
REBHERS - MEBA RRERLT2tU 77— EHHER
HREEIERE  1994F
DR B
& ;. pH 2.55. BZEFEE49.35 ppm D EARIR IR FEEK
RBRFE

ERFOUVERMEOYNVERTHE Salmonella typhimurium (TA100. TA1535,
TA98, TA1537) RNtV 7 b7 7 VERMEKME Escherichia coli WP2 uvrA #£%
W, Ty OB OEM L - EABIBERER (S—9 Mix) TESEER IURENEE
BBEIZOVWTT A X aX—a VETHRR L, BREIIHFREFIC 6.3~100u
Iplate D#EFED 5 AETERE L7,

FERERIL

1~100 u Uplate DEEE TALLZHN 3 L L., 5 BREOAEZ2REL TRBRR2 T/
F. A 5 BEOREEOEREE. AEEHRLEOWTIIZEBW TS, FIEEIETR
Do, FREBIVHENRO 2 FLUELRZERau=——HOBMBRD L
Nedot, Lo T, ARERTIIRSEHES 100uUplate & L, 2 T5 AE
PBRETBRELELE, '

REER

HREPWRIIT L, 2 EORBIZHEN T, RETEELROFEICED 5T, 63~100
uVUplate DREHE T~ TORBERICEVTHEREE 2 0= —ROBMIRD &
nAad T, —FBERBHE T WTLOBRIIBOTLERERT = — K%
LWEEMMARED bz,

PEDHERLY EMRBEERBKIINBEH L2 E0EARBREET TEREETR
HITE LWL D LM ENS,
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BERERE oo =——%/plate
mE | S—9 P
-2 (V| Mix® HEEHT AN AN
4
plate) | H®E | 14100 | Talsss | WE2 TA98 | TA1537
uvrA
| AKEK 100 _ 117 16 21 25 12
BB | NaCl-HCl* 100 98 14 30 27 9
6.3 - 119 16 37 17 7
12.5 - 99 15 27 23 10
537N 25 — 123 14 29 21 7
50 — 103 14 32 23 8
100 - 115 12 25 24 11
*t AGE 7K 1000 + 112 18 34 28 18
M | NaCl-HCl* 500 + 117 15 38 38 18
6.3 + 120 15 31 31 15
12.5 + 128 12 24 34 15
537N 25 + 125 13 33 24 17
50 + 110 17 27 35 15
100 + 138 10 23 25 13
0.01 — 526 — 154 — —
N> 3
AF-2 0.1 — — — — 514 —
1 NaNsz** 0.5 - — 324 — — —
’;ﬁ 9AA** 80 — — — — 1103
- 0.5 + - — — 271 —
- 1 + 587 — — — —
244 2 + — 266 — — 257
10 + — — 975 — —

*NaCl-hydrochloric acid buffer (pH 2.6)
** 1 glplate
AF-2, 2-(2-furyl)-8-nitro-2-furyl) acrylamide, NaNs, sodium azide, 9AA, 9-aminoacridine,

2AA, 2-Aminoanthracene
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i. 7w /et
HEZ AW EIRRARERRAR (BE26)
REBEE . HBA  LEHRE
BEEFERE : 1995F
& : pH 2.52, HZERBECO ppm D EfFIRFEIEFREEK
RBR G

EAFUUVEREDYAVERXRTHE Salmonella typhimurium (TA100, TA1535,
TA98. TA1537) RNV 7 N7 7 VEBRMEKBEHE Fscherichia coli WP2 uvrA #£% H
W, 7y FOFES LR L - EMARHERRE (S—9 Mix) TESER XURHESR
BEIZOWT T VA rFa—va AETRRLE, BRETHRESTIC 1~200,
Uplate DEFHD 6 AETEMB LT,

FAEZR TR
200, 500y Vplate DHEZ#REL TRBREZITo=/&R. 500 Uplate DHAETDH
MEERRO O, LEB-T, ARBRTIIESAEYL 200 Uplate & L7z,

FERERFITR Lz, 2EORRIZENT, RBEEEROFEIED LY. 1~200
pVUplate OPBEHBE TI X TORBRERIIBWTEREREu=—KOBMIRD L
N olc, —FBEMBHE TIE, WTNOERICBWTHLEREEan=——KOF
LWEMRERD biviz,

U EDORRIY EMREEFRRKIREEEEESUCEARRESFT TEREEFR
HIZE LRV LO L HBEND,
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EREE 2o =—%Uplate

BE | S—9
B-2) (uV Mix @ EEEHRA T L— AT RE
lat iz
plate) | H TA100 | TA1535 | L2 TA98 | TA1537
uvrA

*t BB 0 - 164 20 33 48 26
1 - 205 15 30 60 17
5 - 188 23 21 56 27
10, -— 194 17 33 40 22
RRi% 50| — 166 21 28 38 22
100| - 161 19 24 22 22
200 — 93 14 24 10 21
pog:c 0| + 190 28 27 54 53
1 T 203 13 27 48 58
5 + 200 20 27 45 65
. 10, + 206 18 28 56 67
50| + 191 21 24 43 62
100| + 152 14 36 33 65
200 <+ 97 17 20 19 56
0.01 — — — 67 — —
AF-2* 0.1 - — — — 123 —
2.0 — 406 — — — .
NaNs* 0.5 - — 379 — — —

g | ICR-191* 1 — — — — — 1252
3 0.5 - — — — 73 —
Fof 1 — 197 — — — —
& 2 - - 34 — — 30
2AA* 20 — — — 25 — —
0.5 + — — — 7929 —
1 + 2216 — — — —

2 + — 1186 — — 223
20 + — — 956 — —

* 1 glplate

AF-2, 2-(2-furyl)-3-nitro-2-furyl) acrylamide, NaNs, sodium azide, ICR-191, 2-methoxy-
6-chloro-9-(3-(2-chloroethyl)-aminopropylamino) acridine + 2HCI, 2AA, 2-Aminoanthracene
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i, KEET =7 IHRREHt
HEZ AVWSERERERERAR (B 27
REME . fEA  LEFER
WMESIERE @ 1993F
NEK &
BiE - pH 2.46, AZEFRRE4S ppm D EARKEHE R K
- RBAE

ERAFOUERMEDOYVEXRTE Salmonella typhimurium (TA100., TA1535,
TA98, TA1537) KR NU 7 v 7 7 VERM KIS Escherichia coli WP2 uvrA #8 %
W, Ty FOFELRR L EYRABBEERSR (S—9 Mix) OFETBIUEEFEET
T. Ames EZAWVWTEREMHEZRE L, BREITHFRETIZ 1~1000 p Uplate DF
Bo7THAETERELE,

R ERERLL

500.1000 u Uplate DA EZ*RE L TREZ T o /2R . WP2 uvrA @ 1000 x Uplate
DOHABETOARFEENSED LN, LI=2> T, 500uUplate AT Tid. #HBRWE OMFE
RAEFRICT 2FHERWEEZ LN,

RBER

ERERFRITR L, REERILROFEIZED 53, 1~1000 1 Vplate DR E&H
TIRTORBREHRIZBWTHEFRER 2o =—HOBEMIB DO b id oo, —F B
SEHE TR WTNOERIIBWTILEREREau=—KOELWEMSRD ONE,

PEDRREL D BERBERLE S ARB AT CHIREERRMITE Ll
LO LI END,
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HRER = v =—%plate

BE S—9
B2y (ul Mix @ B VAN AN i
lat i3
plate) | A TA100 | TA1535 | " E2 TA98 | TA1537
uvrA
5t R 0 - 163 16 57 81 21
1 - 168 18 55 93 12
5 - 137 14 52 102 19
10 - 170 15 45 78 15
BRiE 50 - 162 18 47 84 13
100 - 169 14 73 76 17
500 — 153 14 41 79 13
1000 — 152 12 22 65 11
>t BB 0 + 173 20 71 50 29
1 + 147 17 54 59 23
5 + 143 12 48 57 30
10 + 145 10 44 76 26
B 50 + 130 9 52 69 31
100 + 131 16 47 76 32
500 + 134 14 50 66 25
1000 + 127 11 26 61 30
0.01 - — — 97 — —
2.0 — 318 — — — .
NaNs* 0.5 — — 1544 — — —
i | ICR-191% 1 — — — — — 265
T 0.5 - — —_ — 52 —
it 1 — 186 — — — —
] 2 - — 23 — — 35
PAA* 0 | - — — 40 — —
0.5 + — — — 863 _
1 + 780 — — — —
2 + — 463 — — 166
20 + — — 1288 — —
* u gl/plate

AF-2, 2-(2-furyD)-3-nitro-2-furyl) acrylamide, NaNs, sodium azide, ICR-191, 2-methoxy-
6-chloro-9-(3-(2-chloroethyl)-aminopropylamino) acridine -+ 2HC], 2AA, 2-Aminoanthracene
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v. ZHEFHRRASH
METAVIERERERRR (B8 28)

HEBRHE A ALEHET

BEEEMRSE : 1990F

AR B

B{E : pH 2.52, EERIREE3S ppm D ERER FEREEK

ARG

EZAFUUERMEOYNVERTE Salmonella typhimurium (TA100, TA102,
TA1535, TA98, TA1537) RN U 7 7 7 VERMKIBE FEscherichia coli WP2
wrA BREEWV. Ty bOFELFER L - ERBBERER (S—9Mix) OFETRL
VHEFET T, Ames BEXAWVWTEERMEZRE L. BREIHFRETIT 1~1000 4
Uplate DEFHD 7 AETEB LT,

FERERIL

500.1000 1z Uplate DA EZRE L TRRZIT o 72 FR.TAI8 8 L U TA102 @ 1000
uUplate DRETHEMENRRED b, LB >T, 500 Uplate LLTTix, #BY
BEOERABERICNT H2BEEIRNEELZLNS,

RBRER

ERERRIR L, REEECROFTEICED LT, 1~1000 u Uplate O FEE#FH
T RTORBERICEV THERLE = 0 =—KOBIMIRD b Rd o, —H Bk
SBRHE T WTHOBERIBVWTHERER T o =—RDOELVEMARD b,

UEORRL Y BREIRBESICEZEOCARREGT TEREEFREIF LRV
boLHETEND,
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. BERER = o =—%plate
BE | S—9
i (pV Mix ® BEEERE JL—AhL7 FE
lat Fiiz
plate) | A% | 1100 | TAl02 | TA1535 | "E2 | TA98 | TA1537
uvrA
pogic] 0| — 108 302 17 21 26 28
1| - 80 344 19 25 21 40
5| — 113 270 15 24 23 41
10 — 126 310 20 33 26 36
Brig 50 — 103 250 18 30 24 28
100| -— 115 348 18 28 24 43
500 | — 105 242 16 24 19 30
1000 | — 87 70 12 20 10 21
pogic] o| + 116 277 20 29 30 37
1]+ 111 406 18 28 24 40
5/ 103 426 20 26 35 31
10, + 108 392 19 27 37 34
Brig 50| + 132 330 21 30 38 30
100 + 108 376 19 26 25 43
500 | -+ 123 262 15 23 27 27
1000 | + 92 272 9 22 13 28
001 -— — — — 78 — —
AF-2* 0.1 — — — — — 174 —
2.0 - 378 — — — — —
NaNs* 0.5 — — — 288 — — —
ICR-191* 1 — — — — — — 680
5
-1 MMC* 1 — — 1768 — — — —
)i
o 05 | — — — — — 26 —
] 1 — 132 — — — — —
2 — — — 17 — — 28
20 — — — — —
S AAR 396 23
0.5 + — — — — 198 —
1 + 476 — —_ — — —
2 + — — 80 — — 234
20 + — 1480 — 152 — —
* u glplate

AF-2, 2-(2-furyD-3-nitro-2-furyl) acrylamide, NaNs, sodium azide, ICR-191, 2-methoxy-
6-chloro-9-(3-(2-chloroethyl)-aminopropylamino) acridine - 2HC1, MMC, mitomycin C,
2AA, 2-Aminoanthracene
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v, 7=/ EXEH
F¥ A =Z—ANLRAEZ—DHIEEBVAIREBEREERR (¥ 29)
REEET « HLEE A ALERFSRET
HWEEIERE : 19955
oe - 3
BiE : pH 2.6, AEFEE45—50 ppm D BARREHEFRK
REBHIE
Fx A =—ANLAZ—DON—-D6 g% H V., 7 v b OFFED LR L - B REH
BER %R (S—9Mix) T, EFES IURBEESEEZ BV TREKEERR LT 7=,
BREIZ 5. 10, 20%DEETERL -,

FAERERL

HBRYERRK 100%2RERAEL LT AL 2 T BEZBREL TRBRETo &
B OEREE RBEEEE LI 25% U ETEVEEIHEAED v, LERoT,
HERWERE 5. 10, 20%%REL . RELRERBRELERB L,

RBHER

BREPRRIOR LU, BEEE, RBEEELEOWTIOABE THLEEEF B XU
BEEFHEOBBEEEIES . ELAEMRB L OBICAEZIIRO N0, —F
BB TIIBEEF 25 T 5MRESEEEICHE L. BABSR L OBMIZAERER
OB,

PLEORERLY, EMREERHAKIL DON—-D6 Mgz BV A RBREETIZEBN
T, REEELEOFE P POLTREEREFREIILR,
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HE

AL AR
iy BE B ] B
O e
. 24 - ) )
*f R &IK) 20
48 - (0 — (8)
5 6] (0)
10| 24 — (3 - (2
20 (0) 2
Ll 5 © 0)
10| 48 — (0) -
20 (0) (0)
Bt od BR 11* 24 - 3 + (43)
MMS 11% | 48 — (0) + (39)
AR | S—9 REEHE(L 3
o BE |Mixo \
(%) HiE SR+ BERE R
+ - (2 — (0)
xR (hE & i) 20
- - (3 -
5 (3) D
10| + - - (@
20 (5) @)
Bix 5 o a
10| - ) -
20 @) - (0)
BB 44t FR 10% |+ - 3 + (41
CP 0% | — s .
* 1 g/plate

*REZ L OMROHBEE(%RE () ITFT,
MMS, Methyl Methanesulfonate, CP, cyclophosphamide
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vi. RETL =7 ) v IR A
NLRZ—OfRE AV REEEERR (BH 30, 21, 22)
HERHE « fAEA AR
HEEERE : 19935
NF B
BiE . pH 2.42. FMEFREES0 ppm D EERBEIEFEEK
REF B
Fx £ =—XNHAF—DON—D6 #lEZ V. T v t OFFiED LR L - R
BER R (S—9Mix) T, EFEB JIURBNEHEEZAVWTREKEERR LT o7,
RAERITEHEIE T 20, 40, 80%. RBTEME(LEE T 22.5. 45, 0% DEBE TERE L7,

&R ERIL

BEEHRTFOHERMERE 0% 2 E5AEL LT, 7T FEZRELRREITo
B, BEHEED 24 BB LU 48 BT 0% B E CHRIEEHEOMEINRD b, A&
HESLETI TR TORAERIZBW THEMEIBRD bivieho T, LR > T, B
BT 20, 40, 80%. ARBHEM(LETIZ22.5, 45, 0% ZRE L. LEERERR L
EhE L7z,

RRERRIR LIz, BEEE, RBEELCEOWTHOLEETHEEEFERLUE
EMEEMROBIEBEINES | BELABNR L OMICAEZERIRO oNEh o7, —F
BEMRETIIRERE 2T oMRASHEICHER L BELENR L ORICEEED
RObNT,

U EDRERI Y., EFKREREFREAKIE DON—D6 #las AV ARBREETIZEW
T. REEELCOFEII»PD L TREAKEEFREIIR,
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nm | nm HE
EY) BE | RH Bk
G 1 ) T g | B AR
24 - (0 — (6)
BB (B AK) 100
48 ey - (9
20 D (5)
40| 24 ) — (4)
80 (0) (3)
B 20 2 (4)
40| 48 - (D - (5
80 (1) (3)
Bt BR 11* | 24 - @ + (40)
MMS 11* | 48 — (0 + (34)
‘ WA S—9 REBEIE LS
)] BE | Mix® - -
(%) A g A g+ HE R E MR
+ - (0 - (2
T EBEREA) 100
— ) -
22.5 (1 (10)
45 + () - (3
90 (1) (2)
B 22.5 ) 2
45 — - — (5)
90 (2) (3)
Bt st BR 10| + - + (31
Cp 10— - - (8)
* uglplate

*REEZ L OMROMEEE%)E ()

WZRT,

MMS, Methyl Methanesulfonate, CP, cyclophosphamide
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@90 B R EHK EZERER
Sy FERWEIORHRER O REEMERER (F831, 31—2)
REBEE . AAEEREFREZHER B eSS 2HE
WEEERE : 19964
Nk HF
MIMEE  BREES
Xih4 ; REBEERERKBROEEEM
BITER B ; % E84EEAF, pp. 619-626; 1997
R : pH 2.45~2.53. FXEREEL10 meg/kgD BFAEREEFREK
{30814 : Sprague-Dawley % T v b, 1BMEHEAGIT, BIfAES ; HTES, HT~8ES
BEHAM : 138 (19964)
BEFE BREEZHFRE T, RARKR PV TORBIZHT- > THRERSEZ, B
&i32, SBEZLIZEREZEHEL. KL~
B REFEERVER:
—RRERVETE
MEEEL AT, T bOAB, BEHERL SO—BEEBICEE T2, HITIRE,
EXHOREE, IBER, ZBRORER X OLFHRECHRBERRRICEEZ &L
bORBEIN o, B, BERLEL 20Tz,

HEEL
EMREZRBAKBREHE TIINBEOEERE LITIERROFMEETR L. AEORIZ
BBICEWIR LR 0T, ‘

FERBEOLYEE :
Xt - B miE®RS - H# XTER - M BRERE -
EERBRLARF 163.0g 157.7 g 192.2 g 1955 g
BHEE 560.8g 543.0 g 316.7¢ 337.0¢g
BARER U AKEE

HEE L & BICEE REACRRE - FEHERUR I 2 | B & b ERREERRAZ
LAY HER BLAEERL) BPEEI T,

FAE : # 30 mlday M #15 ml/day
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R FHIRE

BEKRTEIZET v MIOWTULIRL Y MRERR L LT OEE OREEITo 72,
RMEZFRBC). BMERWBO)., ~T 7/ E&HDb)., ~~< 27 Vv MEHL, EHR
mERBFFEMCV), FHFRMKDERFREMCH) . FHRMEKDEREEMCHC)

JEBEEL DEERDLENoT,
e i L :
E#E %F BB ®s5 EFE xf BB BE
RERY (B) 13 13 13 13
RBC 833.7 843.5 727.5
+ + +
(X 10000/mm?3) 812£42 413 +3gg9 (03Tl g5, T62%885
WBC (/u D 11300 10800 6417 8000 7533 10050
+3100 +8982 +1658 +210 +3231 +6288
Hb (g/dD) 16407 15.43 15.39 15.6 14.48 15.28
-y +0.5 +0.5 +0.7 +0.9 +1.7
Ht (%) + 46.15 46.36 4 42.17 43.18
48x2 +9.4 +91 46x2 +35 49
MCV (x m3) - 4 54.83 N 57.83 56.83
58.7£2.6 55.3t1.8 15 60.7+£2.8 415 415
MCH (pg) i 4 18.17 4 19.83 .
19.8+2.1 18.5+0.8 o4 21.8+1.1 +o4 20.6+0.4
MCHC (%) - N 33.33 N 34.33 N
33.7+0.8 33.3+0.8 o8 34.3+0.8 +10 35.5+£0.5
FHELS.D.
ML FRE

MRFORETEALCLRPOHELNTNFEZ AV, UTOEBEOREZITT,
GOT. GPT. LDH, ALP, y-GTP, 7TAT7 I

MERERI T R EE L B ERRMA R SHZ B T2 L REFEOHDOLDHAMEL |

BREFEOHEDCALPRMOEE L B L TEVVER 2R LT,
IARENR Do T,

LrL., thoEBIZEBWT

H B xTHE - 1 BE - Xt PR - i w5 -
GOT qUA 37C) 30.5+10.4 22.1+3.3 23.1x5.0 25.4+12.3
GPT (IUN 37°C) 55.3+22.4 30.2*2.3 65.7+29.4 84.2+32.3
LDH (QUA 37C) 422.3+85.3 441.9+121.7 329.8+113.0 175.7£71.8
ALP (QUA 37C) 275.8+29.7 429.8+112.6 221.8+21.5 199.7+51.2
&U(/}IT;I;OC) 0 15+2.3 0.2+0.4 0.2+0.4
77" ¥ (g/dl) 49+0.4 49+0.1 5.7+0.3 6.1+0.3
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RRE

REZER 7L 7F=or e bICnBEE L ERREERBAKRSHEOMICKE 2142
Mof, EHIT,. MEEDRRER, 7 VT FoUENEBERM T, ZIEEDLLR o
7=

HE X - 5 -1 xR - B®E -1
RFEZF% BUN) 23.2+1.6 22.8+1.5 25.2+2.9 23.7+2.1
IVTF= 0.98=+0.10 0.73+0.04 0.77+0.10 0.82+0.03
HRIRFRERE

RBR TR, TN TOEKEZFRIC. RIRMICE LN D@, BERLITONT,
FORES, R, ARRELHEBEL LTHERZITo208, WThoT vy MIbEFELE
BOn5FRIIRD b ol

REEREARE

OFF IR - B - B TIrasuBEt L B L CTEEMRRICBTEREZ R HOFMAZEO b
-7,

QREFE - BHE - + —HEBHE CIIBREOZNEEDL LT REEF RIIRIIR 1o
77

QORI ERREERB AR SHIIBW TEEE CIISEREA BB L D=
BT AERB LI UVEAE OB LIEE 2 - lELERm L LROEEZRD
o E£7-. AEBOHBERE L —HBD LN ,

@FICEAL TIX, BXE, ST, TRHERICOWTXHBEHLLERIFTAVBBEEIN
oo EEBTHABROBE/LERANBE SN, TS TH THIEBRRELLEOCAER
DEACIEENRO b, ERBTIX LEERES, BB TIITEROIIHN L, &5
B THFALREEMERE OB RIERICE 2BRICEITORENEREaND L L
LI LEREMABOIEE LR bk, =751, REICE L TELIERS bhih

27,

ERRELEOCAEROLIEEIZI2ELFIOX OO TRVWEBEIZEEZ TVWAZ &
REREINTHEY ., EMAEEFEHRAOREL S LICHELTH, OERRICHT 5%
T LCEBALT A LD 20 ERRNT L0 s  BRREERRADERICL 2 LK
RE~DOFIBET < T=d DEKDOHHER G L EL NS, |

UEDRRNPG. 7y P2RAVW-I0RMRERAREEERRIIEV T, ERKE

BERB/KIIOEERIC L TR LEORIGHEOE(EZRD TR FNUMIEKR
R ERDRhoT,
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(%) 288 HIRER KR SEMEHAR

A=N—FH T —F—PLAERINIBEKDOT v MIBIT 528 BHIRER D&

EEERR (BB43. 44)

HBEHE . FAEAN EERERS (LFELHEEE U F— BBRFERR

BEEIERE : 1993F

NF 2L

BiE : pH 2.2-2.5, BREEREE 30-50 mg/kg

SR . 4BEDOCrj : CD(SD) 7 v b 1EEMERER 10T, BRiSEF ; 51EER

BEHM . 288/

BEFE  RAKBRICEI2EHER, E—ERAICEERRL-LOETHRL, B85
BAREZEARE LT,

BE - REEBRUHER:

BEICELDEE, —RRE, FE, BEEIIHEL LICRETEIR Do R, o7,

FEZEL

BEEE (EXEER IMEL LICEFEIRD N0, BEEE BYEER)

ISHEDRBEE L KIG 5B CERBOEEEMB A b,

B

HEELE LIZREIIRD LR o7,

REERERIRE

T BB LB SETERONWNBE (3/10) . +ZEBOSWIBSE (1/10) . DI
D3R REECHBOME T AFMEE (1/10) | NERDHERERRE (2/10) . Bigo
EIRERR (1/10) A b,

W « e FREE THTABL D /N ZERE (1/10) | /NEER B MERBRATE (4/10)  BIR O#HE(L (2/10) |
BE{L K SR T /AZEE (1/10) | NERBMEEKRE (4/10) . BlEo
ERER (1/10) BH LI,

MR TGPTOREM, TRV Z V&Y FO#EM, be R 77 AF UVEROER. M
THRIVATa—LOBYBHR LN, BB Tho7T, £72, BEOLEHIT,
ZERE U+ ZHRBIZSWITTERHZ LN,

£, SEOBHRBOBERZLCIC0REHES ORI (BEBL, 31.2) T2\
EEBHRRBIZEDL > TV AILEMFEFO/NTILE#ETICERZTEV (BE44) .
ZNICED EBIEIHD2bDORMTHYVEREZPRELZRDIERBIFETED L
WEL TS,
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OEEFMIZR IR

LR R
F—F—~_—2 :JOIS REEMEE#EE (JST)
B¥EH : ERR165E9 7 2R
CERE : #9 2000 5
BRENE . F—U—FNRE,; (EiZor B¥) and EfFEK
BREFER . 6218 (BT

OEMHEB LUIEEEREICTOVWT (BH32. 61, 62, 63, 64, 69, 70, 71, 72,

80)

REBBE « R PR BRSNS PRFERT

HEEERSE : 20044

B pH 2.67 AEREE 24.1 mgkeD EBAEREHFERK

AROFE &

RB G .
TR L OEMEENER B4ODERIT, BIE B

500 mlZ AN T, EFBXDOHU=ZIBNICHKE

LB DEREEDCELERIE L,

REBRER
RERFICR L, ZREOEMEREIKE B
WMEE, BRIENGERZRNRER LT VVEBIZSH -T2,

BACHKE L ROFHEREE ORI
ZER & OEMEE (cm?)

BB RE A: 40 B:90 C : 340 D : 1150

0h 24.1

0.5 h 12.9 12.9 11.0 3.6
l1h 8.30 6.84 4.69 0.18
2h 4.76 3.55 2.43 N.D.
3h 0.68 0.69 0.70 N.T.
4 h 0.12 0.18 N.D. N.T.
5h N.D. N.D. N.T. N.T.

BT : mg/kg

N.D. : Not Detected
N.T. : Not Tested
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=

REZEBERTHALZEBE. DOBEIV L EREOEMERIILES R2EEXD
. ERBELHIRYBVERTRHIN 22D LEEbNE, LEER> T, fEBIZH
FLT-HE  EROBRBIIEREATHY . EOCEZADRBITIZLAERVWEEZ LN
D, Efz. ER LTI BREREERBKOIKS V7 ATORBEERIZOVWTIE, B
8LIZRT X D ICERA., EEKETHNIE, FHERREEIII50RH (HW6BM) T3HE
EDETTholc, BEEKIZFZ V7 OEK (BE328R) ©RIE. KR, #EEEIC
FVRLRDH, BEFBETREREROBREZEET 50, HDEWVITEREORVESR
BRIV (FRREEDR) Z I NI KRENTWABREEET - A NER
BEOETIIEMRTHD, - BEIMNCRBETEREZHAICF v T2 L TY
MR ERERTE 5,

EED N AR T TEBERBREZ(To-HEE2BH8TIZRT, pH2.7. BEE
BE40mg/LT, EEHEIZELED-D10abh 7=V IZHBET S LEFEIIS0LTH-
Tehs, BE/ ANVT30emTH H ARME TIIRH Ledh -7 (<0.05ppm) .

SHILERADEERERBICHE L-BCRIE L-EREZERS4IITYT, BHE44m?®
DOEAENTIRFEOERBEGREOERIARBEZRE L & Z50.12-0.18ppmA T T
HoT,

FRReEEE (BR4TE ERESTS FORD2E2HORATEILED b NI {EER
BRI MEEF2EAEEROFHME) ICL 2 LERPEEORKXENLEERREE (1 ppm)
W2V Z EEEDBNR TS (BESS) .

EBREY LR L 8 RHMAE (R61. 62, 63, 64) . IRAEE— YRkt
BB (70, 71, 72) BHUAENELAHBIIEL A LRV EELOND,

RV T 4 T2 BEERBE (BE80) 2B\ Tk, FHAME CHENIBES 2B
BEREETHoTHLERNEIBRETHY, BERAXF I T—LBE1-28 DERERHN
IXEER ERARE & 2 A ERIZHIZK WL EHE S A TW 3,

L7eio T, EREBIZEZADEELIELALERVWERDLS,
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@ HIEVEKIZ L DBEE(LIZOWT (&H35)

BB R BRSSP RFER

BWEEFRE : 20045

ik pH 2.68 ALNEREBE 23.5 mgkeDERREHZR K

ANROFE . &

RBRAE
EREREERBAREBAK LEZEE2EELT. AR 7 mmEBE L 1 FIHR L5
10 cm (#9400 g) Afv. SA T ERI D ERREERBKEEAL, TRIVEVE
Lok (pH, BBERICIVERBERZER) 2RETH I LICLY.. TEHRE
WZDOWTHREY 5,

HRTE  BRW AU X KEHIE L
BHRWNAVR Pzt
BHEHARME L

RERFE R

MEMEERKEFEALESES. WTHLOHERTEIIBWTH, HEE BB TIZ pHIZ
R HROREME L 20 ERIIWE L TV 2, ZHUI T EOEEREIC L » BAEKN S
MEN=-HTHID LHEIND,

. BEstA ENE
200 ml 300 ml 500 ml
o . - pH 6.08 .pH 5.86 pH 5.60
E— % .
ﬁﬁ: i’ ERREEREK  opiirs SRRHeT  SRREET
KB K pH 6.12 pH 6.18 pH 6.23
e pH 5.26 pH 5.24 pH 5.16
FEREL BRREEREA L epmer  ERRUTT  SRRHET
ED+ B E A pH 6.52 pH 6.50 pH 6.47

ERRHEE T ERREET ERRUEHET

38



OFF BRI 128 2N D ME OHESTEIC BT 58

R R
FT—F—~_—2:JOIS HEHEIREEE (JST)
BER : TR 169828
CERER ¢ 9 2000 7
BRENR  X—U—FRE,;, (EFRor KEEFEE) and FE and i or A H =X
2) not ZEE(LiEFR
BBEAER : 3 (BEF36)

HEOERBFEIZOVTIE, BELE  OBBETHERMTORTWVAER, LT L S

RELRHD (BRET .

O RAHFHEFROBRFEA L. ThBRBERERS EEE L TRRBIE5,

@ MREEOCEBD EN—CHEE2E-TREEEET S, T, BEOFZBEICEE &
7=,

@ MIRN~NEZEL. ERELRELT. BHEEEHN-CIHES) 2R T 5.

@ BERGOMEE, 20, EoB{LZEET 3, ‘

® BERROSHEZBLLU THIAHFEEL T LICLIRBEE,

® #RROEEL,

ERIIABET TEIpHIEEL T, TRO L S IZ320OFETHEET 5, EEKRER
KEEKIT, BETHA-DHCIOH D WVNICLAIEF L TWD, BEHAITERZORE S
<, TAS UHERITIRBEICET T 5, Ziid. HCIOICIOTIZEERTEEDR
BAHELEW-HTH D, (BE38) 100

Li=hoT, BREREERBEKIIALE Clz
BRI SN A KREEREE Y —FCBER 80
MERBEICHASNAREERB I LT L
LV HIEWEDERBE TLRVERE %
FoTWa,

=23
[~

HCIO ClO~

BER%>
'
o

(8
o

0
1 23 45 6 7 8 9 10

PH s rekomm.
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FOMOEER (B5)

TURERER

EKEERF (EEARHT) B LI-CE N EERERR EFESRARBRIABREE
RARKOEZEMBBRE LTREHLZLOLUTIZHET 5,
T/, RV XEHR —HEFOSHTRRBRLTWS,

ki.Tv/(§ﬂ5m

R
EREY
RBRGE

Ealipae
RS

pH 2.28~2.50, AZNERRE 50 ppm D5EELHEEREK

(#t) LEBFFERT

E/Ey b Hartley M 26T

0.05 ml ZEFREF ELEMICES. 1 BF%. AEAIZ 0.1ml 2 L7
2.0X4.0 cm #%Z 48 RFRHERTFHER, BERED 2 BM%. BRI
0.1ml&E L7 2.0X2.0cm #&#% 24 BERIRLAT
FRBEMB R 72RM%, L, BERCORBRCEEE
BIERUFBRANBEO2H CRERIRRED bhid ol

i. SUFXEHE (BE54)

(VN

AR
EHEY
RERTE

T
FER

pH 2.42, E3hEFEE 51 ppm DIREEMEEREK
(#) LEBFIFERT
E/Ev b Hartley 2 B 170C
0.25 mVEN# % 5 1, 3.5 BICHEBENERE, HRRIED 24 B, 0.5 ml/
B2 REEFHARER,
FRE. TTF 74 7% —EROBFELBE

0.25 mVENVMIDRAE, 0.5 mVEW) BEOHRSETIIFURMEITRE 2\,

ii. ZHEF (KB 55)

(VN

AR
EREY
RBRTIE

B3
LS

pH 2.48~2.49, FXERBE 30 ppm D EELMETAZK

() ALEHFFERT
E/NEy b Hartley 2 M 260C
HEREEEZNELLE. 1 BRI, RBRIEEERNER Lz, 1ERBE,
RBKZ 0.1 ml #WKICBA L, BFELIC 48 RFRPAEA LT, 2
W%, RBHEZ 0.1 ml 2 WEEIC8A L, AN 24 BB RS
L. BRERALE,
HRBE4B KU T2 %k, I8, BELFORBRGZEE
BRES., BE TIIBREERRDbd o7,

BICBRERMHORBER MEAEEREICET TV D L ZADRLEICH
EL, EEERT (BEFRAEFY) G LeENEEEERRERBBRERICE
BRMEEAAKOESMRB L LTRH LB DOUTIZRET D,

BEIZ, MEFERT (ERAERR) EBO—ER (B 56) 2HMAT 2.

40



ISR |
JEBAHZ AT =T VT T /) SV FXEH ZHETFOALTRBRL TN,
1. BYS A=y =7 v r (E¥5T)
HEEk pH 2.60. FZHEFRMEE 43.5 ppm DIRELEEAFA
REBRBES (B AaELaTetr¥—
ERMAE  Fe =2 raRS-RHE 3R V79 HikE

AE 30%. 25%. 20%. 10%

RBRFE oo —FREEE

BEHM 6 H

RS BT U CTIRE 27% DB EMR K EZINAD & 2o =—FRNE

PEXFRRD 50%IC I &N D Z L3Rl i,
i. 7~/ (B&¥58)
HEK pH 2.60. FZEFRREE 50 ppm DREREEARK
HERHEES (#t) LEHFFERT
ERAME  Fe =2 raf-FE 3 JCRB0603 (V79) #ifa

AE 30%. 25%. 20%. 15%. 10%

BREFHE ao=—FREZE

BEHE 68

&R T8 E CITHAR OHETE 2 3] L7220 - 7225, 59 19% B E CTHiR OB

% 50%#0H L7,
i, HXEH (BEFEH9)
HEK pH 2.45, FZEFERE 50ppm DOEEEEEAEK
HER RS (#%) LERFFEFT
EAMI <7 A 1929 Mia

AE 10~90%

HBFAE 2o —FRaESEE

BLEHM 8 H _
EES SRERMEEARK D 90% Z B Lo/K TR L 785 CTHE L T . *HEREE

HBKEZEARD LN Do T2,
v. ZHET (&F60)
HEK pH 2.45. BEEREE 45 ppm DIREEHEEARK
RERRS (#t) LEBHFFEFT
EAMIE WI—38 b higRASHRHESFMIER O Chang b b AFHERE~ 7 % 1929 #H
fa, BERBELTA bvA v C, BEXMELE L TEREK

AE 50, 25, 12.5, 6.25, 3.125%

RBHE MROBEESRVEEELZEE

BEHM 3 EH

RS HWREESIZE L TiE, SHESFRRARIZRT L TEMICHETEDRER R LN
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. BB L ORICEEZIRE LN, HEELICELTIL, R
L ORBITERRD bR d o,
b FERMIZ 3 BRIER SR TYH., AVWBEOSE CITHBREHIIED N

ot
528 BRI R
BHFZARAZ =TV d, T/, " PXEHE. ZHEFD 4 £ THRRL TV
Do
iR Y=T Y Y (BE6L)
fEEK pH 2.56~2.68, HZNEREE 40.02~47.22 ppm DIREMEELEK
R B RRELTeEEVZ—
EAEY V¥ (8R) 12~138k RAQGERH
FiE THZ2HE LBEEERCFERRBREIZT S,
A& 2.5X 2.5 cm J8HEIZ 0.5 ml &8
ERREE  1[E34f. 18 15 (# 30 ERER 5 B FERAT
EAE M. K. BEZSOFETER
R —MREDOE LR L, ECHR L, KEOBALR L. BRAEOERR

FICBEEFRIIRD b holz, 8B - MBIZEL2 L., BAKE
DHL, BRERBTIX. ETICIRENRED LN, BREIIEEL
TWi=, EREHEHE L,

. T=/ (EF62)

fEEK
ABREES
Y
poke
MHE
& FRER]
AT i
S

pH 2.57. EERREE 40 ppm OMEELE SR
(ft) JLERFFEFR ‘

UH¥ (m2—T—F U FRUA L+ H) 67

EHE2HE LEBAEERUFEBREIZT S,
2.0X2.0 cm 78H#&IZ 0.2 ml &8

48[,/ B 5 B REERREST

fLEE, iR, BEEOFEZEE

2BV THESCEENRED bN2hot T &b, RERBIIR
WHDEEZ LD,

i, R XEHE (BEE63)

fEEK
RS
RS
FiE
RE
& R
FHE T i

pH 2.45, F4EERE 50 ppm OIRERMEEREK
(#f) JLEBFFET

A

FEHZ2HE UBBEE UIFBBEE T 5,
2.0X2.0cm F—FIZ 1.5 ml

4 FERE/ B 5 H FEfRBA

REDE, REZOELOFESXBRT D,
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R 2FICBNTIHLRENRBO NN 2 L b RERIEIIZ
WHbDEEZLND,

v. ZHETF (BE64)

HEK pH 2.43~2.48, HZERIEE 45~50 ppm DEEEHEEAZX

RERHES (#t) ALEBFIERERT

EAEY BAEXRERAUVYX (M25kg) . —HH6N

Fik EEHE2HE LBBEE UIEBRAREICT 5,

HAE 3.0X3.0cm F—¥iZ 1.5 ml

EFRERE 4 FFREI/H 5 B fEftEm

FESE  REOLH. RESOELCOFELBETD,

s iR, FBRBICHOTEJEHRSCERZEOEEIRD bzl
RERBIE A b,

BB

i

BHS AL =TIV, v/, ZUFXEH,. ZHEFD 4 £ TRELTW
Do
BT R =T U S (BEe5)

K pH 2.61. FZERRE 46 ppm DO FREHEEAEK

B (Bt) BERELZEE L F—

= FREM A7 H &R 7 % 0 Bk m

FmTE  GEEAMMEEARK LML ZEM L. 37£3CT 5,30,60 S7fEA v F 2
N—3 g VLU ERST6nm ICTRAERXRE L BLFELEH L,

e R 5,30,6057fH. WT L bEME40%L ETH Y, B{LRELE LR
L=t i ORE A A D B VI B BERAL B L TE LV
ISRD N2 0T, BIMEERT A, KEAKEHBEL TELWER
RNEEZLRND,

. T/ (&¥ee)

HERAAK pH 2.60, EZNEREE 50 ppm DOREEMEEREK
R (#t) dLEHFFERT
a) FDI &

FERAME Y IHELE (AARERE /B

REBRAE 0.85%NaCl-BEEMEEAEK 5 ml iZ V¥ F Mk 0.2 ml ZHM L LA
THEMEFRET D, BEKIZU T F0EEHFM LU L O R BMEXE,
ABEEACYYENEEZRMLIZbOEEERR L L, BIEIRE
ED 60 53 RVS 7 TITo T2,

B2 iirRes

(0.D.30EE) - (0.D. BRtEXTER)

= (0.D. BBHERTEE) - (0. D. (Rt H)
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FER BV\AIMSEE R
(5 43 LAIZ 88.1%. 60 43 Tik 51.0%)
b) FRMEKEHFRE (Parpart )
ERME Uy FEELE
RE 11 Bt NaCl 2 BEHEAK (FRIIEREAK) TTROREICERE
0.85, 0.75, 0.65. 0.60. 0.55, 0.50, 0.45, 0.40, 0.30. 0.20.
0.10%
REFE ERCUVEFEHESNK 0.1 ml ZEMNT 3,
A E HeEFHEPAVWELEEZRE
R BEEMEEMAIT, REAIV LEVWELEEZR L,
HREFRMEKES MCF) IXERBAKEREEAKTIE 0.48%., HMEMEE
RADBEEITEBNIIRDREE LR 0.85%BEZHMLTYH 88%
OERNHY . FRFRLEEFEGO%BEM R EIIARTETH -7,

. AP REHE (BH6T)

W pH 2.47, EZERBE 48 ppm DFREMEEAEK
SRERHEES (1) IEFFEHT
a) FDI &

ERME U EFREMmR

HBEHE  0.85%NaCl-EEBHEEMEKICVFmEEzREML, LEdH CEmE
PRET D, BEAICYFXMBEHEM L b OEBERNR, A2
EAIZ T XMRERM L2 b DR REGBE Lz, PHRB TLK
TN 5 4y BAPIC 0.85%NaCl- BB BRI A NEM 242 2 Lz, B
WD 60 4B L5 5 TITH,

P i (0.D.BED - (0.D. Bt )
mr’?: xlOO
B (0.D. BHERR) - (0.D. IR )
wE BVEILER R (543 45%. 60 4 T7%)

b) FRIMKEARR BREEEFAR (Parpart i5)
EAME vHFOK
A& 13 BtfE  NaCl 2B EAK (HRIZREK) CTEOREICERE
0.85, 0.80. 0.75, 0.70, 0.65, 0.60, 0.55. 0.50. 0.45, 0.40. 0.35. 0.30, 0.20%
HBEHE LERERFIO NaClRIC—ERD U FFHFHMBEHNT D,
FEHE EBKEMARBREL 100%%EM, 0.85%&EEAKD EEE 0%¥E M

&L THEHTRAET 5.

ER SEELMEEADKIT, REALY bIEMERE,
TR MEEFIIREREREEK T 0.48%., HBEEERKEREEK TIIER
BTH 65%THY ., 50%BEMITRERTTETH S,
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v. ZHETF (B¥e8)
HEK pH 2.48. ASEFERE 40 ppm DOEEEEEHEK
HERHET (#t) FLERFZERT
ERAE AAERER v¥X (SPF) 7RIMEK
M E BORERRUELE
RER BMEERIIIREAK L Z08 2L 1 HURNITIZIEEML L, BT
BALEBL TEVWEERNE LN,

B 5 — ORI B ER
WBHF R P=FT Iy, T/, "FXEHE. ZHETFD 4 £ TRELTWY
Bo
i. BHFZRzo=T Y7 (B¥69)
Ak  pH 2.58. APERIRE 46.86 ppm DIREAMEEAEK
REgWE ¢ aRAELSTEE 44—
EHEM X 3R) - 128K - RAROGERERE
FiE T XEROTIRBEREERNIC 0.1 ml BEEERKE SR LURRE
¥ SOMRABAS L7-, 1.24.48, T2 FRRA%ZICHIE
M5  Draize DIRFE DM ENE
R 2Flét. AE, TRRUEREOREFTRIEIBD O NLR1o72, HIE
A0 THoT-, EREHLEHE LT,
i. 7= (&H70)
UK pH 2.57. AZEREE 40 ppm DREMEEREK
REHE () JLEMERT
EEEY TYX (ma2a—V—FREUA b+ #) 9P
FiE SREAMEEARK & SR 2 PRI LRIRRE
SREAMEEAEK & SR 4 BB ICBEIREE
BREAM EAEK SRS I IEEEIREED S B 7 B B £ TRIRMES
S5 Draize I X D520
S WTNOBELALELIIRD bhieh oz,
fi. &I FEHERTD
gEEk pH 2.45. BEZHEFREE 50 mg/kg OEEEMEEAEK
REAMAES (b)) JLEMSERR
EHEM Ty¥  3E (3Y/ED
FiE SREAEEARK SR 2 BB ICTRIRE
SRERMEEMRK SR 4 PRI BEIREE
BEEEAK AR ICIEKGIREEE 7 B B £ TRIRHEE
LM 5= Draize B2 X DFLH
RS WENOBEIZBEMIZR L2,
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v, ZHEFERT2)
K  pH 2.53, EREESF 40 ppm O EEEMERK
RBHEE () EERFFERT
ERAgY BAEXRELEUVYX 38 GYV/ED
FHiE SEEAMEEME K SR 2 MR\ LRIREE
SEEAMEEARK RUR 4 BB ICRIREE
ERAEEMARKSIRRICIERIREEL 7 B B £ CRRNEER
5% Draize $Ei1Z & A 5Ef
FE5 WTFROEICHEIZR LR,

O Bk RS BB
RUFXEH. —HEFO2HTRRL TV,
i, AU FFEHRERTI)
=W pH 2.47. BEZEFREE 48 ppm D FEELMEEAEK
S G (#) dLERFZERT
FEREY NARFZ— I—ATUF%R M 10T

AE 1 mU4 DOFEET 10 4. 2048 L1 30 LA
Hik NAR Y — DFRIEREEMRK 2 ERTA
AHMisE REERFREFHES

FER 20 FFUAORA TIHESFIZRNRV,

30 YA CIREMABRFEMICBE LI-HBAI. DEBEOEHEIIRD b s
BEThoT,
i. ZHEFEETY) |

K pH 2.45. AREFRRE 45 ppm OREMEERK

HEE (#) dLEHFEET

EREY TREBEOHIY T ANLARE—

AE 1 ml/5r OFE T 30 rEHA

B —BOEMEE REEE 10 1T, BYEXTREE 10 IS, RMETREESILL
LT, NLRF —DOFERITREME B 2 ERTA

HEHE  FREERTHITES

FEFR BEOBMIIEEIZEETI2RERVALBORELZRD. HET
BIIBREOERRE, MREEESR LN,

LaL. BEEIERD TBEEEX LN,

BB R BB
R ER —HETFO2HTERERLTNS,
i. FFXEHE (BRT5)
HEK  pH 2.47. FPEREE 48 ppm DOIREMEEREK
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AEBRTRRY
e

(#) AcEHFFET
6 BERDHEV AR F—%T v (SPF) 20T

A& - 5 MBIRBREREZESEE. 7y FOREICEAL 20 HEKE

P
#R

Lz, ZOHEE 30 »HRT 3 BEfTo7=%, B, BEZHIULT
B,

sk ae R A T

EHIISROONINERE MELRLAERL LEHARBICEES..
FEE T AR EEZRED D) .

i. ZHEF (FH76)

RERPERY
EREY
RE- 75

B
R

B R BB R

Y,

pH 2.56, EERIRE 45 ppm D RERME EZEK

(#t) ALEFFFERT
6 EBOEY A 24 —F%TF v~ (SPF) 25[&
REICRRBREZEEE, Jy FORBEIZEAL 20ERE LT, Z
DEEER 30 EIR T3 EIT-o %, BF. REZHHL TR,
RSO S
AR E OYEEEABENIZLE(LIIR D N o T,

ZHEFO2HETHABRLTWVWD,

i, ®RUFXER BRI

AR
= REMW)
RE
ik
Al
S
THhd,

pH 2.47, BZNEFREE 48 ppm OEBMEEAEK
(#t) ALEFFFERT
Foh DARE—F% HE 20[E
30ml/kg
BizRO®S, 30 5HERT3HE
SR B AR R RS
PR ERITIIEEEZ RO D0, MR TR TSI BMUIEEL

i. ZHEF (B¥78)

AR
= REW
RE
ik
AT
RS

pH 2.53, F%hHEFEE 40 ppm O EREEME EAZK
(tf) JLEFFERT
5 BEDEY A 2L —%T v b (SPF)
30 ml/kg
BIZRO#®E, 30 5HRET3E
TR R R RE
BEDOLRHBE. HEOERE., BHERBD D VITHE TAR CHIREE
CEREEZRBO, o TERBE~DORBERAIRD NI, Bttt
BOO2NERLEE L TEOERIBMRLOTHo T,
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REREREEHAR
RUTFFEHETHBRLTWS,
i. RUFXEH (BFT79)

fHEK

AEBRBE
EREY
R EEE
REHE

BERAMR
BEEH

RS

pH 2.42~2.51, AZERRE45~52 ppm D BEEHEEAEK

(#t) ALEBFEAR

Zvh SD% MM 7:®é 18 10[C

235

30 MEFE/EI X1 60 FNRHE/E (tRRIIAKRE 30 %) Wind 30 E/
A, &5 A T12:&EEH

90 H

HE, FRE. IBERE. IRELEORE, REABRZENRE. R
RE%
BRICEIOIEE~DEEBIA DN o, HIZAHALNMBRER
CIMRAE L ERREICBT 2AEHBREIRRTOLFBRIZL5E
BREGI I bDLEZLND,
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(3) /KEBHEDIIRTIREEIZETIER
ORESMEEERER (B 39)

HBHEE  MEEAN RERERSOFE ¥ —

BWEEERE : 2005525

N 3

fRix . pH 2.6-2.7 AMEFEE 33-35 mg/l DERERBEREK
HREY : 24, 10 B/REX

REBEFE  FIEAR (4RI 2EMHAK) | KB 22C£2 C

REBER
LC50 (BAL : mg/l)
BEiFH (h) 24 48 72 96
LC50 11,000* 7,800* 7,400* 6,800*

* : Binominal {&
NOEC

96 B¥fE114 O NOEC 1% 4,600 mg/l TH o 7=,

BHEELCE
RBREE BREECE (%)

(mg/l) 24 BRI T4 48 BFMItE 72 FEf 96 FFFE
1,000 0 0 0 0

2,200 0 0 0
4,600 0 0 0 0
10,000 40 80 90 100
22,000 100 — - -

s 46,000 . 100 ] R .

*FRX 0 0 0 0

— HREHEECOT-DRBRET
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KRB O RE RNER UFTE

HREBEE .
= 24 B 48 BERT% 72 BERR % 96 BRI
(mg/l)
1,000 n.a.d n.a.d n.a.d n.a.d
2,200 n.a.d n.a.d n.a.d n.a.d
4,600 n.a.d n.a.d n.a.d n.a.d
n.a.d, dec
10,000 n.ad n.ad -
e.s, u.d.p
22,000 - - - -
e 46,000 ... e T .
Xt B [X n.a.d n.a.d n.a.d n.a.d

n.a.d : no abnormalities are detected ; IEH
dc : discoloration ; A& NOEAL

e.s : erratic swimming ; 2K

u.d.p : upside down position ; K&z

—  RBEMEETCO-ORBRKT
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@IV aBELaMEERER (B 40)

HRBREE  MEEA BEAR&EmSTE ¥ —

H|EZERE : 2005524

NFE B

% pH 2.7

ERHEREE ; 35 mg/l DEMKREHEERRK

HREW . A4 IV 2, 20 BEARKX (5 88/100ml X 43E)
HERFIE ¢« EAKR, KIE20Cx1 C

RERRER
IV EREEERER
LC50
(BAE - mgll)
3 B[ LC50 95 % ERR R
3,200* —
* : Binominal {&
FETZE
ARRE FETE (%)
(mg/l)
1,000 0
1,500
2,200 0
3,200 50
4,600 100
e 6800 100
xR IX 0
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@IV aEAMHEXEERR (B 41

B  MHAEAN BXAEROTEVZ—

B|EEMERSE : 2005524

NnFE B

BiEs : pH 2.7

EEREE © 31 XU 28mg/l DEMEREFFEEK

HREY A I Pz 20 HRBRX (558/100ml X 4 #)
HBFE  HIEKR (24 FFZRE2EHK) . KE20C£1 C

HBRRER
VAR
EC50
(B4 : mg/l)
24 R EC50 48 B¢ EC50
2,000* 1,900*
(1,800-2,200) (1,700-2,100)
* : Probit i
NOEC
48 FFfE#% @ NOEC 1% 1,000 mg/l ThH o7z,
REEKEE =R
AR e RTREVKEER (%)
(mg/) 24 FFfR& 48 FFft%
1,000 0 0
1,500 5 15
2,200 70 70
3,200 100 -
4,600 100 -
R 6800 100, -
xTRX 0 0

- RBREMHEH T OTORBKT
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OERFARAERER (B8 42)

R  MAEA BEREESHEVF—
BEESIERE : 2005424

NFK B

BiE : pH 2.7

EERBRE : 34 mg/l DEEREHEFEK

HEHAEY AL IHYFE, K 1X104 cells/ml

HEFE  IBL DRE&EE (100 r/min) | KIE23CxE2 C

EC50
(67 : mg/l)
EbC50 (0-72 hr) ErCs50 (24-48 hr) ErC50 (24-72 hr)
1 800%1 3,600%2 2,700%*2
’ (2,800-4,700) (2,100-3,400)
* 1 : Doudoroff i
*2 : ERERSHT
NOEC
(B4 @ mg/l)
NOEC (E#&¥ 0-72hr) NOEC (HEE#: 24-48hr) NOEC (EEEYE 24-72 hr)
1,000*! 1,000*! 1,000*!
%1 : Dunnett DL BHBHRE (FMl, HEKE: «=0.05)
ARBER EREESE
HRRA TR (BAAT : X104 cells/ml)
PRI 24 FefEl % 48 FEfE % 72 BEfE%
(mg/l)
32 4.01 19.57 101.65
100 3.58 19.48 - 95.70
320 3.26 16.92 78.74
1,000 3.38 16.45 76.58
3,200 1.50 2.61 3.06
. 10000 L6 o 187 0.98
Xt BB X 4.13 16.15 77.33
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AREEE

S £ RRT OEHE
(mg/) EE fEER
A (0-72 hr) I» (0-72 hr)
32 17,256,400 -27
100 16,420,000 -21
320 13,691,600 -1
1,000 13,348,800 2
3,200 753,600 94
e 10,000 . 123600 .99
STRX 13,546,800 —
HRRE ERER -
(mg/l) HE FHER (%) HE FREZE (%)
p (24-48 hr) Im (24-48 hr) p (2472 hr) Im (24-72 hr)
32 0.06592 -16 0.06728 -10
100 0.07043 -24 0.06832 -12
320 0.06861 -21 0.06633 -9
1,000 0.06591 -16 0.06498 -7
3,200 0.02250 60 0.01444 76
e 10,000 .......0.00681 ... 88 0.00359 .. 106
SRX 0.05663 — 0.06097 —
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<EEMIZETHTR>

Ubk%F 05 L, BEREERBAKOBHEICEL TIX, 28 A, 90 Bk =¥
e A, BMEE (BE43, 31, 31-2) ITERT LK ERE L LEEIZHERL T,
BROEE TEESARD LN, L, RBEOHEFIIRNHR SN THDIKRIT, b
DEALITHBRBRB TH D ZENETFINT, £, SEOBHERBROBRIZDOWVTO
DAy g REEEERICED TWAILEMAERO/NE m%mﬁt ZIEE, HED
W L EER L (BR4) .

ZIT, EMREERBEAD 1| ERRERSEERT OEFARBIIERL T2
W, L Ledh, FAOTRSVADER CERREEREK & 1X, pH, AER
BENERHDREBLZEET U UL (1000-2000 mgkg) TREF LRV EHER Y
TWAZ b, APERBENME O EMRERFEK (FEFRRE 20~60 mg/ke)
X, BV UERRWEEETE S,

i, REERE (ERAEFRD %ﬁ@??‘*&# BT 5 3EROEAEERE

?ol/"C FRAUCELTIE (B8 45, 46, 80) . BEBIUREROERATH > T

LEBETH) BERAF LT — LR 1-2 BOERABHIVIERKR LRRE L 25 ERIZ
HIZ < W EFHME STV D,

BEY~OEBLVWIATIE Iy M+ XY ORELRICERREERBKZFIA
L7cGE ., BITOREERRBET M) VLANEBTII, Ay XV HhL 7 oaRibh
DREBH ST DITH L, BERREERBEA TRIRRETH2 LN IBELH D,
- (&#4T)

KEBEDICEZ DX OV THRAEMESERSE (BE 39 . IV VaEaH
HHERR, REEKIEERR (85 40, 41) | BRARBERR (B 42) 2BV T,
HEILEMTHDLEETE S,

HERBRICAV-EBREERBKPTOREEDEDCEREIIOVWTIRILET —F T
XRWZHRAIEIXIT > TWRWA | EZRMIZITTNT0.2% U T OELER - ERE L
TSI EMMLBERTHEDELUT L 25, i REEDEOAOEFETIERVN
BRI TAREEEY 1600mg/l (0.16%) BEELRZEEZLND,

L ORBRLMOBEERBRZ SO T REREHIIRIT 2 EMKERRBAOEL
2HITFBERVWEEZ LD,
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