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| Life stage | Embryo | Larvae | Juvenile | Sub-adult | Adult

Exposure duration & condition
Test Week 1 (2 (3456 |7 |89 |10(11|12]|13 |14 (|15]|16 |17 |18 |19
FO 1 (2|3
F1 1 (2|34 |56 |7 |89 |10|11 (12|13 |14 |15 |16
F2 1|2
No. of fish/tank 2 (1 pair) 20 12 2 (1 pair) 20
No. of replicates 6/12 6/12 1224 6/12
(tre atment/control)
Test chamber 2L 2L 5L 2L 2L
Endpoints Timeline
Hatch F1 F2
Survival Fo | F1 | F1 F1 F1 | F2
Fe cundity F0 F1° F1
Fertility FO F1
Growth F0 F1 F1
Vitellogenin (F0) F1 (F1)
Sexual development * (F0) F1 F1
Histopathology | F1
| Component TG229 | TG234 | TG220 |TG236 |

|
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R ERY & : 4-Nonylphenol

4-Nonylphenol (5315 8 B 5 (A D E & )
* CAS number: 84852-15-3

«FE: 220.35
 /3F=X: CH3(CH2)sCsH4OH o

LFEE (B<ETHLSSE) .

HERME

- B&JT: B HR{LFH
« ZEES:  28640-96

o« FHE: 99.7%

4-(3,6-dimethylheptan-3-yl)phenol
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Watanabe et al. (2017),
Environmental Toxicology and Chemistry

Environmental Toxicology and Chemistry, Vol, 9999, No, 9999 pp. 1-13, 2017
fSETABI; | it 2017 SETAC
PnEss I-‘n:m:.j in the LUSA

Envirommental Toxicology

MEDAKA EXTENDED ONE-GENERATION REPRODUCTION TEST
EVALUATING 4-NONYLPHENOL

Haruna Waranaee, ™ Yosurrumt Horig® Hrromr Takanosu,” Masaaks Kosuio,® Keviy FLynn,” Tassen Tauen,©

and Norisa Tatarazako®
“Center for Health and Environmental Risk Research, Natonal [nstitute for Environmental Studies. Tsukuba, Tharaki, Japan
"US Enviranmentsl Protection Agency, Mid-Continent Ecology Division, Duluth, MN, USA
“Nanobioscience. Yokohama City University, Yokohama, Japon

{Submined 30 Jonuary 200 7; Returned for Revision 5 March 200 7; Accepred 17 June 2017)

Abstract: The medaka extended one-generation test (MEOGRT) was developed as a multigenerational toxicity test for chemicals,
particularly endocrine-disrupting chemicals. Briefly, 3 generations of Japanese medaka (Oryzias latipes) are exposed to a chemical overa
20-wk period: 3wk in the parental generation (H)). 15 wk i the first generation (F1 ), and 2 wk in the second generation (F2). The present
study reports the first MEOGRT results conceming brunched isomer mixtures of 4-nonylphenol (NP). Adult FO medaka exposed 1o NP at
5 actual concentrations (1.27, 2.95, 9.81, 27.8, 89.4 pg/L) were unaffected in terms of reproduction, although vitellogenin in the male
liver was increased dose-dependently at coneentration of 2.95 pg/l. and higher. In F1. in contrast, total egg (fecundity), fertile egg, and
fertility decreased as NP increased: lowest-observed-effect concentrations (LOECS) for total egg, fertile ezz. and fernlity were 1.27,
1.27, 27.8 pg/L, respectively. In F1. but not in F), seécondary sex characteristics (ie., anal fin pupillae in males) were suppressed at
27.8 po/lL NP, Vitellogenin induction in adult male fsh was slightly weaker in F1 than it was in F), however. Gonadul sex abnormulity
and sexreversal occurred at 27,8 and 89,4 pg/L NP in Fl subadulis, At89.4 pg/l NP, all genotypic F1 males in breeding pairs had female
phenotype, and some even demonstrated spawning. Concentrations of NP lower than 89.4 pg/L did not affect F2 survival or hatching.

ZDFERIZ DL TIXBEIZIEnvironmental Toxicology and Chemistry |EWNS#EEEIZIRTES
NTEIZEBHEINATOWET, RIEFADBFTNEZZITIEA>THLT, FAD KDDL EL
DT.BEAMDBT CHIERETEMETELEELE, FOXEDLRIEIA>TNET
M. W22 DT, TRTIZTDOVTHRIZRFMLTOSDITTIIEWNWTT N, HLD
HERBETOLE TOEWHEBREDO T, SHIXEBNLEZVLERVET,
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A ERE

Nominal Measured mean  Coefficient

concentration concentration of vartance  Measured/nominal
(pg/l) n (pg/l) (%) value (%)
Control 20 ND — —

| 20 1.27 17 127

3.2 20 295 11 92.7

10 20 981 18 98.4

32 20 27.8 15 86.1

100 20 89.4 15 89.4

—a—1pg/L ——32pg/l —=—10pg/L

1000 - —o—32pg/L. —e—100pg/L
=)
= 100 - ./‘N—H—O—WW*—‘
=
g D\DJ/D\D/H_D_VW—HW
2
£ 10 W\.__._._./'\I‘._._._'_.__.._H
=
=
4 A\A—WH_A—'&_A‘_H—Q——*_H
“
5
o1 1 ./‘74.—‘—‘/‘_‘—"_‘—‘_‘/‘\‘—‘_‘—‘—.—‘——&—‘
0.1

2 3 45 6 7 7 8 9 101112 13 13 15 16 17 18 19 20
Test Week 17

FTRERETIN. TNENEEREMELAND, 3.2, 10,32, 100 pg/LIZEREL
T.ENETNDREDAEZTO>C. REDAEREFIILLISESTVWEY . BTEH
[FHYFET A, [XIF80%., 0% ENSIRENMEHSNTVET, RIFEHAXEN DD
HBNHYFELEA BREPTO/ LT/ —LDEESEEICOVTIE, HEFRYDOH
DEFTIHTNED 1 pg/LISEWNVREENMRHIN TS EWNSIZEIZRYET,
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JZLT7x/—I)LORABRER (BIEXR)

F1 & AEE L O FRE
Measured
4wpf (21 d 9 wpf (59 d 10 wpf (65 d
concentration (ug/L) wpf (21 dpf) WPl p) wpf ( pf)
Control 99 + 2 9 + 6 95
1.27 100 = 0 96 + 7 96
2.95 99 + 3 99 + 3 97
9.81 100 = 0 93 +6 85
27.8 100 + 0 97 + 7 96
89.4 89 + 10 * 82 + 17 76 *
F1 }ﬁﬁ—‘(ﬁa
Measured Male Female
concentration(ug/L)  Total Dead  Mortality Total Dead Mortality
Control 24 0 0.0% 24 1 4%
1.27 12 1 8.3% 12 0 0%
2.95 12 0 0.0% 12 0 0%
9.81 12 0 0.0% 12 4 33%%*
27.8 12 0 0.0% 12 3 25%*
89.4 12 4 33%%* 12 3 25%%*

18

NI/ —IILDFEBRFERTT  CNEBERLENTHYET N, LAIFEFERTY,
TNTNDOREXRTOA4EME. OBME%Z. 10 EMEDOERE, TRMNBIEEICTLZ>TL
i'é’tﬂ ZENENDOFITORAKDBEEICDVNTIELIZEMMNMTVET , EIFEDHER
LEVWEBNFELEA DLEREAICGIEETHMTRTEAH TS ENSZET. /2L
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JZILT7x/—IILOSABRER (KE)

FEELN

Total length (mm)
=
w

10 1 [-]

Control  1.27

B Male B Female

* %

2.95

9.81
Concentration (pg/L)

27.8 89.4

O Male BFemale

27.8

Control  1.27 2.95 9.81

Concentration (ug/L)

89.4

300 ~

250 A

o
o
1

Wetweight(mg)
= = N
o wv
o o

w
o
1

O Male BFemale

Control  1.27 2.95 9.81

Concentration (pg/L)

O Male BFemale

Control  1.27 2.95 9.81
Concentration (pg/L)

27.8 8.4
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HNIIFIDBERAREBZADOHRDHEFTYT . E TS EEATHRENMEESNSLSEFN
HEZ2THETUOWEREA, BRERIZDONTIE
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VTG concentration (ng/mg liver)

VTG concentration (ng/mg liver)

JZILI7x/—ILDOFEBER (VIG)

3000 -
) OF0 (16 wpf)
2500 A. Male ¥
BF1 (10 wpf) *
2000 mF1 (153 wpf)
1500 - ¥
*
1000 - *
- *
500 * 4
*
[} o T - T
Control 1.27 2.95 9.81 278 89.4
Measured concentration (pgiL)
3000 - FO (16 wp)
| w #
B. Female :
2500 - @F1 (10 wpf)
2000 4 mF1{15wpf)
*
1500 -

1000

500 -

0 4

Ty

|
Bas i ]

A

e

Watanabe et al. (2017)

Contral 1.27

2.95 9.81 27.8

(5]
w
=

20

Measured concentration (Hg/L)

RIFENFERIERANIDETOX U DRETT A, BRADECAZHILIZHOETOY
ZUMEEMN2.95 pg/LELVIEETRESINTLWET DT, Th&YH, CCDETATAL
KELLEHERILEVMERLHAD TIERLMNEGEDONEENSIZELR LI TE=EWNSTE
TT o CNITDVWTIEBRIZHRRL TSR XDECANLIRH>TERHLDTY,




No. of egg/pair/day

45
40 -
35
30 -
25
20 -
15 4
10 4

JZILDx/—I)LORBRER (FhE)

FO F1

EmTotal egg ZZAFertile egg —wFertility EmTotal egg ZAFertilie egg —=-Fertility

—— 100 B, | ~100
- 90 S 30 : i
- 80 vl
o 925 -
i T ® =
Le0 & & 20 >
L 50 £ O =
AT :
+ 40 = 5 i
- 30 4 3 10 A
- 20 5
F 10
T T T T T T 0 0 n T T T T
Control 1.27 2.95 9.81 278 894 Control} 1.27 (295 9.81 278 894
Measured concentration (ug/L) Meausred concentration (pg/L)

Watanabe et al. (2017)
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—BEERHEBELNSECATIN, RIERERELI2NEINENSTELDT, ThiIT—HE
DILEYEDFTMTLEETEDIHIZELLTELLELN TS, BIEDECANEITEIFE
DETOF VD ERKYEHIEBEWVEETREISZEVNSZEA LM O TEDONZDHIX DI
MHhERBNET HFICFOEWLSHERIZZDRNIIEKELTLNVELD T, ZZIEHEYSIM
BODTETMN, IE—F I bSURT7—E 2RO O—FBENEETHO MO—
IR, AIHIECELTWVELWHBRELERTETOENRD RO NRBOoNTIzEN>T-ED
ANCDREBEARDERENSIZEIZHYET  SNIZTDOWVWTIE, HETDEAICK>TETF
BAEEDL DL DHEVENSOAEDL-TLBEWSHEBIEHAIDTI M, BEATD
OECDDTARMHARSA224012i8> T, A HDRIBREF DA THRESIN-V I YT
TEFESTFIVILIZECA REETOREEZIZDVWTIXMEL L., BHELVEWNENSD
ERHM-TLVET,
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L A
Control female

J =7/ —IILOFBRER (HEEYR)

Control male

Male

Male
(9.81 pg/L) (27.8 pg/L)
Male Male
(89.4 pg/L) (89.4 pg/L)
22

F-. CNBEEFEEHFOEENSHBNAHYEL BRI FEESE, 9.81 pg/LeElr S
CANSHEDECAITHERIINBOONDENSZEICHEYELE, 2O ESIZ/ZILIT/—
JLIZDWTIZBALSHAICIRAMNAST UHRAEADERINDENVSZETT,
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JZILI7x/—ILORABRERFLH

L T S
FO F1 F2
Endpoint Adult Embryo- Adult Embryo
Sub-adult
SEEE |l 89.4 >27.8
SME B >89.4 1 27.8
HETFE (2 wpf) l 89.4 >27.8
ETFE (4 wpf) l 89.4
Age 13-16 wpf 10 wpf 12-15 wpf
*+ = >89.4 l 89.4
ETER 89.4
s AR >89.4 ! l 9.81
FREEDREK >89.4 I 127
ZHEINEK >89.4 l 1.27
G >89.4 l 2738
Zs
2 gz >89.4 l 1.27 >89.4
AR >89.4 l 2.95 l 2738
cEs F R >89.4 1 1.27 1 89.4
AR >89.4 1 1.27 1 89.4
e T2 >89.4 >89.4 1 9.81
AR >89.4 l 9.81 1 278
* = 1 295 1 9.81 1 278
GSI
AR >89.4 1 27.8 1 89.4
* =z
e >89.4 l 295 l 278
A NA NA NA
[ F 2 >89.4 1 27.8 1 89.4
XX NA NA 1 27.8
SRIFAER & A TERR T B! NA NA 1 27.8 23

LK. IO ERBSERINDEVSEOE FAS 2D ECH, ThIEED TIEAL

LR ORENTT A, BEINMOCZREINDESAIZDNTT27 pglLEWNS—BIEVEE
THENHEEVSTENCDRBROBROBYUELEZBNEBNET,

L%, FP2OHERICDNTERERLDTT . KERLLS LRI HTELDT,

ZOHIYITOVTRHELRXICBHELLTOERADT, 2C0H-Y 135 EMBENT

BOREZTEEET .
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st AT RO A F U mOMES
EB-RIFTEE
BT P FUBER. B

FIEBEE AZERHTIEACEECRE)

AL CAFRI T IEENSOEL 2 BINE

= 3 == I FR s e
BEETE: LBt nRoEE FRTERZCRAURL
3
* 1I....--‘.- S
pETTHE e S e
FART PP RERS B o EREi it < ifﬁ,'fz?:tm

A hEFES T ROS
VIERREEEREDRF
OECDIZIRZEH

EC-ERE FEEORE)

e

-2 FETE] P EEE DT TG4
+
FE0E "R

A2 FHE O,

FTNUNZH, CORPAREFELDOATERELTEBYET DT, ZNITONTHARTE
BSEINTGot=FE BT LI-WLWERWNET,

131 DHADATREZFI-HEEDRARELT, AT HEFE-IT7UoROT AEEHDE
HFEICDODVWTIHEOECDIZIREFRLGD T, THELIZDOVWTHAL LB RZHBA LIz E
BUZEY,

CNEEFEHOLENSHBNAHYELE=D ., BEEFRARBZE. 7orO5 Y BiER
IWEVDZERKIZHAIEEERT S, ITNEDL, TNEHETIMENEELZ\ELNDSIE
HODT, TNERARBZFERICDONT, BAEIFZEDMEOGRTRHEZLNIXLND TT A,
NITHEEBADIBENSITETIEREIZOARMNEEAINDDT, FNDRY)—=25
DREENZVNDINENSZETHESIN-ONCDATHOR 7RO ERAOBKREE
BRTY . RIXINIEAFTAUNARIEVSAEFFERBRENRAFEINTOT, TR
EX E0VOMEEETENSZETHEON TSN TT A, BATHRDEWNSZEEHYZEL
T. RIZFEDMEOGRTMNAZ HEFEOTNNBREWNSIZELHAD T, TENIEAT HEFE-ST-
FENTELGUONEWNDET AT HhEFo-FEEHAEMNREBEMEMDATHELT
EFUL\WWELT -,
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MEAFTHIT Y FO U {ERE
AP )—=2 T EHERIMASA) BHFIK:

~20184E 108 MOECDEFARES/ TD
ﬁ!ﬁék—?—ﬁﬁ mﬂﬂﬁmﬁﬁx?{ F&k U

A & 51 (Oryzias latipes)

CNIFAOEENSHBNDHOI-DTI D AFHORFHELTHDRAEDEZAIZTS
WS ELERIR/DSREEE NS ZEEAS, MECIXHYE R AN, HICIETEES . COREDTED

TERNEVNSORBD — RIEMEBET HL0NS5ET, ChERALELRBEEREL

FOEVNITETTSHABREITHYET,
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AES  IMASASRER D451

JMASA
) i
5 IX < 52 (4 weeks) RRESY
wEh TR
- PERPLN <>
- LR/ ERE A L S
TERCBHE (JHK)

TG 229

°
za 13 ) —\
Control (5 Selo

<4, o=y I < 5 (3 weeks) BEEG |

i (L Trrgs . ‘@
S i /WW | ) |
- MEBEER N

- B ERRED Y EW L
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B, IMASALL DR TONET A, FOA. A AL EENET A, RO EH LR
BTY, CNESIE3ENOENESH VN FILBRNERLAZDTT A, ChIEIECE
HARASEE BRI TAD ISR T BELNST &b > T, AR/ ORI E
EBLEYA, TTOT. HRRNIOPHE AT HICABRBEEES BCET. HORE
DIFER/NEEOHRANEESNDENSCEEHBIET. P UROS IR, B
AILEAEREH D LN TEDDTIIENMEE X T ORBAIELNE LS,
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AESIMASATRERD R A LS54 >

-

Culturing and Acclimation

Chemical exposure

1 2 3 4 5

6 7

8

9 10 | (wpf)

* Fish should be acclimated for 2 weeks
prior to the assay under test conditions.

Initiation of assay

juveniles at 6 wpf

(42 £ 2 dpf)
FENE Jan
L < B Tk R (>5 ok /H)
HEAEY: X & H(Oryzias latipes)
(%*ﬁ?ﬁ:&@@%%éﬂ
EEXE 3 (JL32[X) + control
BYIRLE A BRIREX
(Bl 7 5B/R %5 (2858/R %% )
AP A4 X =/1.8L
IR 25 + 2°C
TREE 774 a )7, 2-3E/day
£ < BBHAMA 28 H

Completion of assay

Determination of
genotypic sex (dmy gene)

Endpoints assessment
* No. of palte with papillary process
* Vitellogenin (option)
* (growth: body length & weight)

* The measurements of each endpointare
analysed based on genotypicsex.
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BRELET, TITN. DEHDAFTDWEESOT, MMNFEL T 2ZTYLEWEWNSECHAEDH
YUET DT, BREGCHLTH - HERLTHASH T TIKENSZEIZHBYET N, Z0H=VIX
ELTERRLLGECADBHAHENICELD T, COBATITEL A X>EFYL THLY
T.xBEDECATRVES , 7TIMANDIDTT A, 7IREBHICHELTZYENSIZEITE KRR
[ZIXHYBLENEITHRATT A, T3 2=2EHYBLELDITTIHGNENSZEITHYE

To
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oo ATITD
(40 dpt 45 dpf
°
. L]
®
Kor 3 e
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| 50 dpf L) dpf: days post fertilization
o @
- @ : XY medaka
[ ]
° @ : XX medaka
L]
0 5 10 15 20 25 30

2K (mm)

#F X DFLBBIR/NE R
FX 134045 dpf (&2 f=21-
23mm) b E B

FLEBR/NEEDHEGATI M, EFEERFBO RSB HYELITNED . KIK6ERM.
42BBCOLNGIRDET DT, LBER/NEEEVSDIF28B TIETEE L, 35HTHE
ETETVWERA BN ERT, BN FLERK/NEERTT . ChERTUW WM =56
HHMYFETHA,28H. 358 TIETETCLELDTI A 40BSHLDDEEE2ET DTET
ET. KAKRS0BCHNEERIFTETNAENSZEIZHYFET 408 ~45BSH DS
??"I}Eﬁﬁl_ld\_%"éﬁwﬁéﬁiiﬁﬁ’a‘iUi#‘O)’G\ NaE-oTIT7o AT U ERAZ#HHENST
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(4,6 ERFER  (Vinclozolin & Flutamid)

120 - Vinclozolin 120 Flutamide
100 | 100 |
80 80
60 60 -
40 40 .
20 20 .
0 i . ' 0
% Control 64 200 640  (ug/L) Control 126 246 513 lﬂ(ﬁg/l-)
o == B8
Eﬁ 13 < R (ng/L)
o
- -
= 160 140 [ =
% 140 K m control 120 ®@control
Al L
B3 120 0 Asang/ e 100 | X126pg/L
100 | L A 246 pg/L
o | © 200 ng/l 80 | o513,
o [ @640ng/ 60 | ©1030 ug/L
10 i 40 -
20 | L 20
[ TR RS EE TS F TS N .,._'_._, 0 L
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35

2R (mm)

—EDBEREMBAVELET . BE. VTHHRASHOH TL—EHRIARBKRZ Lo T
FEWTWET D, ThotB A ERRTYO>TNAEETT  ELIOV IV ETILESRE
LSHEICONWTR R TI N, PRYBRERICESEZFLER/NERZ DR A
PHALNTWSEVERLHYES  ALIIBIEMTILEIIRTHRI>TVELT,
ELOEHRBESOTVET M BEFHRNF+5THAHEABER/DBEDR A BIMZ
BNHEVNITENHEN T, EDHYEREDERELONYALBALPLEHEIEDS
ARAVMMIGYES,




(ﬁf"{_\. A ERFEER (Fenitrothion & Linuron)

80 -

40

Linuron

*

Control 36.2 121 315 1220 (ke/U)

B : control
36 ug/L oo
1120 pg/L
M: 315 pg/L
+:1223 pg/L
@
o

15 20 25 30 35

o, — . o
120 | Fenitrothion 120
100 + 100 -
80
60 60
40
20 20
0 — T 1 0
Eoas Control 86.8 278 886
ﬂ”ﬂ (ne/L)
& £ < BRE (uglL)
£ 120
80 - @
R : control @ A
R 100 pg/L o 100 1
60 4 <:300 pglL 0N 80 -
l: 1000 pg/L &AA
i A LA 60
40 ad
A OO 40
20 - X 20
4 S
0 - * 0
15 20 25

ENMCERTUOROSUMAERALAHIENVDONTVNAYEELTHEB O RZBREDI=F
AFAENSIMBEIZODVWTEERLTEYET . cOMEIZTDONTIE, ERERIZT<E
—BEEELSH., FEFIRRBAIINIZAONTLEIZEICK>TEER/NEED R
PIZAENDENSICELHBYFET M. BEOIEEATSHLDECA, ZCCHDRERETIEIRE
X BDEITNELIEIR/NEENTELRNEWNSZENRBIVYET DT, FNTELOTH

ToROT AERANCCTIRESNADEWNDZEITRYET,

ZNICHLTYZ28VELIPEITDOVTIX, K3k, CH03RLCEILGHMELHEME

BoTW=DTI A, TNITDNTIESELR DTG M o=ELSECHAHYFET
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EHYE (—REEYE) CIANAST U IERME. 7
BT AERAMEETORIAENDE

I, VTHHRASHEDRIEE =, hidkES
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JMASAELON TSP EAFDEFE ST RO VDRI ==V JHBRIZDONTIE,

AR LADA CRIIERZSIEHESOLE TV ELTOET . SEINIZDONTIE. 5
HXREME . RERTUOROT AERARHEEASERBRDON-YMEICDOWTEIZHEZL
TEFELED, ZNICMATIEMEYE (—ROENYE) . TANAST AERPT7 RO Y
ERZEHEOMEBIE—ARESILDIOMENS-CEEZSERARTLD G EWNTFEREALLY
DO TAMBEIZESTLDE, WTHBASHERERIAZEREDTI M, EHDOEFEH
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REDTIN, ZORIELXELTRIENEKZEIZHE O TLERLNEEZTEYET,
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[CHEZRHEBED AL, OECDDTAMTARSALD2MBDHERD7E . Annex 7&WLNHEC
AIZ.HEBLE2MELVSDIEEESD VN RIERBR T (FELDHERASEVLSHARIGAT
TH, ZFNICMATHFELDHIEL>MYEZ TRBENSIZET, ZOYMELHBERIL
EU. ML HILTHEIGMEIN NI LEHRTESHEBRIZEWNSIET. ZELMD AL
BEICIRELTRIBEINTULET, =2, CNE21 BB =T 5F ELZ RIA200ENED D
TIMN, FNIZTDONTHMEIT X THIFLAZAWLEWNFZEODO T, AR MIIZHERIMIZHH
BYUND D, CNEAENTELZLNEWNSTET RV —ZU T HBRELTIRAE., HHER
IWEVDRI)—= T HEBEHOECDD AITIRESETULVEWWTWET DT, FNnIZD
WTALEBALIWERBNET,
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FIFEBLHFELLELEA, SOOI DOVWTEESAXRKEEFECLAELNEEAL . ZDUO
FEAELEETY, MAMEED. /JD—2ED . EFIFEAEBELTVET . TNAMNIR
BARNLRZEDBEZE. HAWITIAILDARN RAELEHEINELAEREAN. 250V E=E2DT
HMEAETET, MEMETKREZLTHANNEENT, FNICE->T, THITLHAREIEI
HIEEITEL, BESAIKHEFECHELNETEADL . SOV AFTMASHAIFIZKAEANSER
WETH., Z5Wo1=,CATEICHS LR ETBTNED, RIZHH-TRELICHAIEN
NTLESDICELEICHESFHHTLAENSDIE, FLIELIZEZ(TEHBOVHAINELSD
MTETC. ENTEOTEZTHT . HAWIIFIRIZTET A D ENITETOLTNDEWLNSTE
HOT,. COBMODIFABRDECAITESO>TNEANELNSE HBERILEEVNIRILEY
NEH-OTNBRENSTENDLNOTEFELE=DT,. SEH. ZHOBREDRY—=2F Fi%
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OECD TG211 Annex 7 & JHASA

OECD TG211

100-200/ X A =1, OOO 2,000
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L g JU ) | s mmee
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178EmRE | 1 appx 1t % 41131
(EREEE :,’%\'I‘étéfc%ﬁ\@ECSO) |
|

20/ X A=EBEXH7-1) 200 DIFH

ChAEIFEMBNLIZOECDDTGC2MEWNSIID L aREHER TT , k1B, 28
. SEBDEU -9 oFELDHERA THEEHIATHEVSFEEIZTFHOMNSE
ERTY, CNIFBRICHERSRRELTERASN-OTTN., ThEE5DLEEICEMTES
FiEEWSTETJHASALLWON TWBHERILEVEFEEDAY)—— VT HBRERE
REDTT, COBEXEE . ER2UBBUNOFREI10ERELT, V-9 6FELE
M2 D, KIATBABBZSOLWMNDIFELE200SHWVEHAFTT A, 1L H1-Y2007D T. 1
BERXYY2000ENEHMALENENTENEWLNSZEIZHYET N, THbLD17HEZE
SETRIEDIEEZE T 2B T A SELVSTELED T, LBMBEEIZFHARD
EMTED, 200 VM AN XA ENZDE NI ERILELEFDONFLALMEN
STENHIDTLBENSZEIZHYET,

34



Control-> S &

17d-old)
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Fs HERIHIE
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48h D 2 M= R
ER(EC50) 5 3-4
EEX

RAREFDHERILVEDDRI)—ZUTHBRTI M, £IFELTVELA KIK10
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BRIVEVERDODNAYEZIIELT. RYD1BEBEEZETT2RELITHRRHIEET D
EVSTET HEFTMEARVNEVIFEAHYET Ho. ChEBEMEBETHEL THEH
ZHETHEVIHRICGYFT,
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« SREREY D B #5
« 10-17 BETD A R (1KE B # E{F& 15 brood)
« AEREERX
« EC50 (TG202:# 5k FHERER) £ L < [T/KBHEEMN 534
EERX
o 7 B& HA fE
e 5-7 days (SHEREARSI P D205 H 2 BRE)
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BIKAURTT,

ZNASHBHIBAENLNSESATT, 21 BRI T TOLETHECT, 2l AL HE
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TG21MERL &S ITHRYELHE10ECODABLELESEVSECHRRA VM ABYET,
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s MEFRILEVILEELTFORIRLER \<—{:H

k
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= Hi, B
=
£ 40 :
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b 5
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Fig. 2, Results of diofenolan with the STS assay.
Abe et al., 20153 Aquatlc tOXICOlOgy Mean numbc_r!i—s.[:.,ﬂcfnffspr:nglnrhf: sccun_d bm_?d_ cxr_:o:icdto ctlu.fenn]amn- 10)
(A)and sex ratio (B). Nominal test concentrations.” Significant af p< 0.01 vs sug.gm
cantrol
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ACS B BRI £ 5 BB LE

AbLAr (R DEWVWICELS
Diofenolan EC50( u g/L) d LbER

E2$ 5 EC50 95% {S 38 X [
NIES (EI¥R#fF) 690
UK(Astra) 290 140-710
Finland 710 580-840
Clone 5 @30 330-530
Belgium 310 240-370

PXNIES: Abe et al., 2015b
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TSR THNHZEWSEFEENHDENSEZ =D T, ZOH-YIZDOLNTHLEE
LESEWNWSTETROHRICOVWTHEEENLI=ZWLWERBWNET,

ZHELZERAB. LGN ENSIDEIDATIHARDEDBDOIREZHEWNEWNFELNDT
RKELGZOT, WkEE. Kk (FEAEEM EHRENNEWNSTEFBEIZL T, 50%H N #E ik
HEZIHLCFTEC,ELSEEZRDODTYLT. BEFELHI LS EN LM >TEELT -,
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2EEME

mfemale MW male B Mortality

25 100
’ri 20 80
= X
= 15 60=
i B
i 10 40K
'S )
B 5 20

0 0

control DMF 87.5 175
IIEF- (P-g/L)

(Abe et al. 2015b)

690 pg/L
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