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( Zebra-fish) 20-25 3.0+0.5
Danio rerio
Fathead minnow) 20-25 5.0%+2.0
Pimephales promelas
( Common carp ) 20-25 8.0+4.0
Cyprinus carpio
Ricefish 20-25 3.0%+2.0
Oryzias latipes
Guppy 20-25 3.0+1.0
Poecilia reticulate
Bluegill 20-25 5.0%+2.0
Lepomis macrochirus
Rainbow trout 13-17 8.0+4.0

Oncorhynchus myKkiss
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48 LCso mg/L  wlv
16,200 | HCO-10 5,300
12,000 | HCO-20 >50,000
11,200 | HCO-40 >100,000
9,800 | HCO-50 >100,000
33,000 | HCO-100 >100,000
3,800 [ Tween-40 2,800
1,4- 7,200 | Tween-80 50,000
21,500 | SPAN-85 1,000
22,000
25
HCO
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12 16
290nm uv
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logioka2 =  0.414logio(Pow)

Kristensen (
(Pow)

logio(Pow) = 0.862log1o(S)

S (mol/L):(n=36)
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2 [ 6]

logPow= up 1,5 6
logiokz2 = 0.414 (4) 1.47
ke =0.652 days 1
up(80 pct) = 1.6/0.652 245 (59 )
up(95 pct) = 3.0/0.652 460 (110 )

s 10 smol/L log(s) 5.0 1,2
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logio k2 = 0414 (5.02) 1.47
ke =0.246 days 1

up(80 pct) = 1.6/0.246, 6.5
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logPow=4

-1 2%
0 2 45-80
1 0.3 2 4
0.4 (2) (4)
2 0.6 2 4
0.9 (2) (4)
3 1.2 2 4
1.7 (2) (4)
4 2.4 2 4
3.3 (2) (4)
5 4.7 2 6
6 5.0 4
5.3 (4)
7 5.9 4
7.0 (4)
8 9.3 4
11.2 (4)
9 14.0 6
17.5 (4)
3
logPw 4.0 ko 0.652 1/
3 x =3 4.6 14




logPow 5

1g

Cv Cr

BCF

mg/kg



Gardner et al. : Limnol. & Oceanogr.,30,1099-1105(1995).
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1 Salmonella typhimurium TA98

2 TA100

3 TA1535

4 TA1537 TA97 TA97a

5 Escherichia coli WP2 uvrA WP2 uvrAlpKM101
TA102

DNA TA102

WP2 WP2/pKM101
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S9 5 30

37 48 72
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5 mg/plate



CHL/IU CHO

modal number

3 6 1.5
15
1.5
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9,000>=<g S9 S9 mix S9
1 10 5
DMSO
CMC
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5mg/mL 10mM
50
50 5mg/mL
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(Coturnix japonica)
(Anas platyrhynchos) (Colinus virginianus)

(1)

15-30
15-30

(2)

1)
22+5 50 75



15 2 10

4cm
+1/2 0.15m?2
9-12 +2 1m?2
20-24 +1 0.25m?2
)
)
15-16 55-75
37.5 50-70
37.5 70-75
1 35-38 50-75
2 30-32 50-75
14-16 60-85
37.5 60-75
37.5 75-85
1 32-35 60-85
2 28-32 60-85
15-16 55-75
37.5 50-65
37.5 70-75
1 35-38 50-75
2 30-32 50-75
(2)
LCio 10%

1/2



1/6 1/36) 1000mg/kg
10 40-65 28-38 28-38
0.6-6 0.6-2
80-92 85-98 75-90
65-80 50-90 50-90
14 93 94-99 75-90
14 28-38 16-30 14-25
mm 0.19-0.23 0.35-0.39 0.19-0.24
(3)
12
8
12
7-8
16 18 2
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() (Salmonella typhimurium)TA98

2 TA100
3 TA1535
4) TA1537 TA97 TA97a
(5) (Escherichia colh)\WP2 uvrA WP2 uvrAlpKM101
TA102
DNA TA102
WP2 WP2/pKM101
5,6-
9,000 x g (S9)
S9mix S9 5 30 10
5

5mg/plate
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CHL/IU CHO

15



15

15 1.5
5,6-
9,000 x ¢ S9 S9mix
1 10 5
DMSO
CMC
2 3
5mg/ml 10mM
50
50
5mg/ml 10mM
200
+ 2
2
100

200

S9



L5178Y tk"-3.7.2c

3 4
24
5,6-
9000 x g
S9  mix S9 1 10%
2%
DMSO
v 10 4

80%
20%



5 mg/ml
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10 mM
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RSG RTG
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476

80%

TFT
TFT



>200 x 10°

TK
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24
(RS) RTG RTG
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[a] 3
X
P(x) P(x)=e" A “Ix!
A
p(0)=¢" P(0)=y/in y
n A
SC 2
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LCso
ECx
X
LOEC
p
LOEC
LOEC
NOEC LOEC

0.05

NOEC

p 0.05

LOEC
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50
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pKa Pow

100mg/L
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AGRER I, FE BB OB A2 BRI B R U IR XIS T D AR IAER A ET H Z &
WX BHEOARICHT AWBRWE OB EZH LN THZ AN ET D, 2B, ARBRIC
BWTAER EIFEBHMTOEMEOHEINZ NS,

1 4y
Pseudokirchneriella subcapitata (IH4: Selenastrum capricornutum) 73HELE XI5 M3,
Desmodesmus subspicatus (IH# Scenedesmus subspicatus) 72 &, O Z VT H Luy,

¥, oD 2SN OTREZ T 256121%, ZAEPIF T, fREUEMH SR SN D Z L s
MER SN TWRITFIE R B,

2 ARERA L OB
KRB TIERICR TRBRAESR L OESEZ V5,
2—1 #HBrEH
MBRAARS ., WRBRIBEK L #7928 2137 X TH 7 AL AR TE M E T C
EEbOEHWDS, RBRARIL. ZRUCHET 2P+ ok TE b0 EHW5, B2,
100mL OFEDOFREBRIFIRIZIE 250mL O =47 F A a3l LT\ 5,
BERPVE DM ER LT VIE OSAIE., Bt T T A a2 AT 5 e S et s 21T 9,
2 — 2 HERLEE
BEARIT, IREE, MBI 2 — BICHERF C X D8R I ER=EICBW T,
2 — 3 W EEEE
PR OFHINE, BIZIE. R R, BAMEE T CoOMERGHEAE O, d R
IR UL AET 2 AV TIT 9, 7238, 20 R 2 A U CHECTR B2 AR it 2 2 I 2 9
LA, D E b 4mDNEEO AL EMHHT 5,

3 I

ROFELORE L 2 & [FIFRE O ORI HELE S 5,
wALT vE=72 15 mg/L
Wb~ 7 27 LK 12 me/L
WA 7 WK 18 me/L
it~ 7 % > 7 LAtk F¥ 15 mg/L
VB~ KEHNY 72 1.6 mg/L

- MEfEgR () S/KF0# 0.064 me/L
TF L U7 I UNERE N U A K 0.1 me/L
A UEE 0.185 mg/L
WAt~ > KRR 0.415 me/L



HALAEEE  0.003 mg/L

HAt =30 RRZKFI 0.0015 me/L

kS K% 0.00001 me/L

BV TT U MU A K 0.007 mg/L
REgEKSET Y U A 50 me/L
ZORHIIRK E OFERETpH X 81 L5,

4 Ak

B2 RARIEIC U w Afb S BB 2 F5BURIE O BH 2155 78 BB 2
~4 A, ARBRE RIKMECRIERZTT O, AIERIRICEM T 28OS B2 L. BN
WRIRFICTREOEIEINC 72 5 & 9 12T %,

5 ABRIAHR

IR E ORISR ORIIL, HEEOWRWE 2 B TEBEEM T 20, HD VI,
WY 72 R E OB E O Kz L, Rz B THRT D2 LI2E0ITo, O,
AR ORI L X, I Ao 2 ABREEROFARICIL2bD LT 5,

6 B
6 —1 FREWIH
JFRAIE LT 720 T 5,
6 —2 AHHAEmE

AR T ORI A I, BN 2T I T RS B 2 B 2 AR T & D LD IS A<
T5, HREEN 0.5mg/L A MWL IICHET D, BlxiX. Pseudokirchneriella
subcapitata CTi% 5 X 10° ~ 1 X 10'cells/mL. Desmodesmus subspicatus Tl 2 ~ 5 X
10°cells/mL &9 2% Z L R HERE SN D, MOFEAfE ORI EE CRBRE 2D Lo
2o

6 —3 HRERRE

e &b b IRERAS IR E D, ZOREFIHT, 0~ T5%DAEREMELE
THPANEEN D Z ENEE LV, 28, 100mg/L BL EDRE CHRBRZ1T 9 L E X0,

BN 2B <, Rz ST A2 LzGai, sHRIXIT 2 Bk RIX 2% 1T 5,

6—4 @ (#Hoikl)

FHRBIRERICONWT 3#E T 5, REICONTIE6# (BIAIXRK 2% T\ b
LA, R HOWTIE 3 #, BIFIRRIXICONWTIL6#) CHBREERT 5 2
EDREFE LW,

6 —5 IRk

I 21 ~ 24 COMPANTRIE L, FEESFUIREEENOLE)I+ 2 CLUNE T 5,

B 60-120puE/m™s (AEAITEICEADOFAT 2 v, HEa 28— BT 5,)

R GE IRE O R (WRMENERETRWGA R, BRAIacED L nEL

AW, ZEMHIMET, EEIIBREREBICL TR LERDH L,)



7 WEBRWE ~D BT ORI
BABRARIIT, 6 —2ICHESXREL-AYEICRD L) ICHIER L MmEA R L
THERBERKBT S,

8 AWEDOHIE
BRI O EME L, D7p &L RTEAGE 24, 48 KON T2 BREIRICHIET 5, JRE L
- EE M 2R RS E DRy 7 75 T RROSIEERED T T 7 L LTHWS,

9  HBRWEIRESONE
9—1 HEBWEIREONIE
PSR E OWEIL, D7 < &b RAR K O i al BRI EE XA N Pl S D ECs (10K
BRI DWW CRBRIAARF R O TRHCIE T 2 2 L L5, F£7-. HEHIR I E R
XD 20 HE T2 Z &R TPRISNDSGEIE, T TORBIREXIC OV TEERRLG
B O THRFICHIET 2 2 EREE LV, S5, WD 2 WITWREEOROIE 72 & 2
BHIFPICE LIREMET T2 2 ERTHISND DI OWTIE, FZEWIR T 24 R
fRCHMTEBMNT 52 ENEE L,
9—2 HBREOHIE
RERIANR O pH % ZFEBRMARE R O TREICHIE T 5, BB P xR (Bh Al X
ZEte,) © pHIT@WEOHAE, 1.5 L EEB L Tide b2,

10 [RERR

100mg/L ST KRR O K RN ORE THBWE N EEEZ RIS RN LR
ENHHEAEFITIE, ZORECTRERBRZITV, NOECENZORE LY KEW
ERTZENTED, MIBRORBEGRIOCEEO KA T, RERBRICHEAT 503,
R OEEIT 2 HFITHECT T4, X (BIAIXRXZR T TWD5EI12E8
Flet BIX) &R E X O EREESE O EE L LT 27201, t BREEORFHAEHT

P

1T 9,

11 RABRofAxhE
Pseudokirchneriella subcapitata & (" Desmodesmus subspicatus CTl%, K DM 7=
Sho%aE. RBRITANE ARSI NLD,
- XTI (BhARIX A2 & Te,) OAWENFBEHIRITICA 2 E S 16 fFITHET 5 2 &,
KX O fE B O 4 R B O ZBARE (AR RIX O A 0L REE LRz 5
tr.) DNEBHIM AWML T3BREMIILNI L,
IR O 0 3K U A O A = il B 0 A B AR 5 (Bh A% FRIX Dk 0 3 L ] o0 B e il D
EERBAE G, ) B T%E 22N L,

12 #EROFMGE



12—1 #FHROBHEN

FEROFE ML, FAlE U CHBRYE o FERRE O 2 EEHEICESNWTIT ), &

BRI R SR R SRR E IR E T SR B o £ 20% LN R T2 AL T
T ENERATE AT, HFEREFZEIMMERRECE SV THERORE N Z
1ToZ2 ¢ TED,

- BRI X & xR X (B AR R X A S de, ) DAY & 2 BB W & B ERE L & i
FIZT 5, FBRIEE X OAEY&OFIE & XTHRIX O AL & OXE (BhFI*RX O LY &
DYEfEZETe,) RN LT ry ML, ARIMHEAHIK, 2ok & X (Bh#FIxf
X ZET,) OERMMRE, BB 28 U CHEHOEMIICH 5 2 & 2R T 5,

PSR E IR & BOBRIL, 12— 21OR T HEEAWCCEHET S,

12—2 AE£EHEEDLEK
FEEBASICHEIE L CW D E S OARFEEIIRO LS ICLCEHESINS,

X, -hX,

u = tREDPD tREE COMMOAREE, @HE., AN (d) TET,
X :aﬁ®$%%oﬁ%%%ﬁuw®$%%aomf@%ﬁ@%%méo
X =tRoAEWE,

ti =ZBEILA i B B R 2 WE LR (d)

ti =R § A B ICE R A L7 (d)

ECso ZH M+ 285415, BB D 72 HM#% £ CORBYIM 2@ U AR H
EERDD,

¥, AREEIL, AWEOREEARMICH LT ry ML, EOREIFEMROM X
MHEL ZEHTED,

FRBIEEXICBITA4ARE (HE) HERJT DI, HRX (BhFxHRXZ2% T T
WD EEITIEB AR RIX) OERHEOFELME (1) LERRIBEX COLEREE
OFHfE (un)EDOROEE LTKRDO L IICHET S,

Iu =Mx100
H.

12—3 FHMEHEOEMH
I, D% R E R E OX I LT r y b5, ZORFREEZ HV T 50%FH. %1
};‘F%;k&) %)o I.8%0 gyﬁ)ﬂf:’_ ECso 13 ErCso ki%'a—o

F o IR (BIAS BRI 2R T TV D58 I3 A RRIX) & & RBRIRE X D 4 os



DEIZHDOWT, WO & L EEE 21TV, NOEC 2Kk 5,

13 MEROELD
AEBORRIIER 7LD LD, BREREELZRMNTIHLDLET S,



pH

ElendtM4 M7

48

Daphnia magna

24

250mg/L

15

Daphnia pulex

pH 6 9

Daphnia

48



pH

pH pH 6 9 pH

pH
pH
48
1 2ml
20
5 2.2
100% 100mg/L
16 8
18 22 +=1.0
3mg/L
24 48

15

20%



pH

100mg/L
ECso
20 5 4
10%

10%
3mg/L

=+ 20%

24 48
95%

100% ECso

15

48

pH

24

ECso



(1) 1SO

a
11.769g 1L
b
4.93¢g 1L
c
2.59¢g 1L
d
0.23¢g 1L
a d 25mL 1L
10 1 S/cm
(2) Elendt M4 M7
1L
1L
Elendt M4 Elendt M7
mg/L mL/L * mL/L *
57,190 1.0 20,000 0.25 80,000
7,210 1.0 20,000 0.25 80,000
6,120 1.0 20,000 0.25 80,000
1,420 1.0 20,000 0.25 80,000
3,040 1.0 20,000 0.25 80,000
320 1.0 20,000 0.25 80,000
1,260 1.0 20,000 0.25 80,000




335 1.0 20,000 0.25 80,000
260 1.0 20,000 1.0 20,000
200 1.0 20,000 1.0 20,000
65 1.0 20,000 1.0 20,000
43.8 1.0 20,000 1.0 20,000
115 1.0 20,000 1.0 20,000
20.0 1,000 5.0 4,000
5,000
1,991
* Elendt M4 M7
1L
1L 500
800mL 1L
Elendt M4 M7
mg/L
Elendt M4 M7
*1
mL/L *2
* 50 20
*Elendt M4 M7
293,800 1.0 1,000
246,600 0.5 2,000




58,000 0.1 10,000
64,800 1.0 1,000
50,000 0.2 5,000
2,740 0.1 10,000
1,430 0.1 10,000
1840 0.1 10,000
0.1 10,000
750 10,000
10 10,000
B12
7.5 10,000
*1 Elendt M4 M7 mL/L
*2 M4 M7
20 mg/L
2 mg/L
1pglLl
10 g/l
50 ng/L
PCB 50 ng/L
25 ng/L




96

cm
Danio rerio 21-25 20+x10
Pimephales promelas 21-25 2010
Cyprinus carpio 20-24 40=x20
Oryzias latipes 21-25 2312
Poecilia reticulata 21-25 20x10
Lepomis macrochirus 21-25 2010
Oncorhynchus mykiss 13-17 5010




pH6.0 8.5
10 1 S/cm
12
48 7
12 16
( )
80%
24 3
7 10%
7 5 10%
7 5%
pH pH
pH pH
pH
pH
96

1.0 g/L

10

250mg/L



pH

100mg/L

12 16
60%

24 48 72 96

2.2

20%

24

100mg/L



LCso

7
10%(10 1)
60%
=+ 20%
95%
96 LCso LCso
100% LCso
OECD 1506341-1982
a
11.769g 1L
b
4.93¢g 1L
c
2.59¢ 1L
d
0.23g 1L
a d 25mL 1L
2.5mmol/L



10 1 S/cm
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mg

No.1

No.2

No.3




®

No.1 No.2 No.3
*1 mg
*1 mg
mg
mg *2 *2 *2 *2 *2
*2
*2 *2 *2 *2
*1
*2
®
No.1 No.2 No.3
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mg/kg

mg/ kg

no observed effect level

(

)

ppm
mg/Kkg

mg/kg
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Lot Ne

g g kg
S9 mix 1ml SOmix 1ml
ml lamol
pamol pamol
pamol Na- pamol

lamol




Lot Ne

Lot Ne

ml

ml

(0] ]

(><10 /ml)
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Lot Ne
(@]
ml
ml
Na ml
SOmix ml

ml
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(Lot Neo)

Lot Ne

kg




S9 mix 1ml S9 mix 1ml
ml amol
amol Na- amol
jamol pamol
jamol
(@]
mg/ml
(@]

Lot Ne




ml/

ml/

/ml

/ml
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ml/

ml/
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