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2017l HL K21 b= 5%

Test No. 244 Protozoan Activated Sludge Inhibition Test

Test No. 245: Honey Bee (Apis Mellifera L.)
(24 3 = Y/\F) , Chronic Oral Toxicity
Test (10-Day Feeding)

Test No. 246: Bumblebee (¥ JL/\F/\F) |
Acute Contact Toxicity Test

Test No. 247: Bumblebee, E
Acute Oral Toxicity Test




007TETAMEHA R4 7= 2
(AUGUST 2017)

2.39: EDTA Activity - New TG: Xenopus
Embryonic Thyroid Signalling Assay (7 7 >/
)

2.46: New TG for the Detection of Endocrine
Active Substances, acting through estrogen

receptors using transgenic cyp 19alb-GFP
Zebrafish Embryos (EASZY assay) (7 7 > &)

2.47: New TG on Determination of Effects on
Earthworms in Field Studies( F A *Y)



007TETAMEHA R4 7= 2
(AUGUST 2017)

2.50: Revision of TG 203 Fish Acute Toxicity
Test( R4 A, €11 R)

2.51: Guidance Document on Aquatic (and
Sediment) Toxicity Testing of Nanomaterials(73

F 5. XKE)
2.54: Guidance Document on IATA for Fish
Acute Toxicity Testing(m=— A k1) 7. ICAPO)

2.55: Use and analysis of control fish in toxicity

studies(BXMEEE. KE)
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(AUGUST 2017)

2.57: Guidance Document on Juvenile Medaka
Anti-androgen Screening Assay( B Z%)

2.58: New Test Guideline on a Short-term
Juvenile Hormone Activity Screening Assay
using Daphnia magna( B #A)

2.59: New Test Guideline on Zebrafish
Extended One Generation Reproduction Test
(ZEOGRT)( F 1 V)



2.50: REVISION OF TG 203 FISH ACUTE TOXICITY
TEST TG203MENIZIR

TGETED K 5 7 b % Fish Drafting Group & VMG-
ecolZ1RH ( September 2014)

VMG-eco meeting (October 2015) THRET

E /N2 FIZDOWTOERAVMG-eco=im TIT
Hhf= (October 2016.)

VMG-Eco TIXE YNV FIZDOWTEEICELE
Aoy =

WNT-29I2 T, BAEBREEMNSED /N FIZDWT
EBNT—2 OINEDVHEENRER SN

) — FE & OECDEHR/IE. 2017EDRTFITE
ZHELT B,




2.54; GUIDANCE DOCUMENT ON IATA FOR FISH
ACUTE TOXICITY TESTING fiA S EIATAD 5

2016EMNHRAEIETIC, FETZ2 2T AEINES
PEERER “threshold approach (B{E7 7 A—
F) ” (GD 126)MD F5 7 b Z4ERk
GD126MDT-ODFHIA - EZT —F ZHRKNHT.
GDZREILT S

GD 126 [T2UVT. 2017 DVMG Eco/FDGT
sEBLED.

FDE. V—FENEDLSITEDHTUL A
ROB, .




IATA: INTEGRATED APPROACHES TO TESTING
AND ASSESSMENTé: b

OECDIEFEMEREE/N\Y— FFEM2 RV 74 —A KR

FYEE 1ﬂﬁ7l2l'77A (CoCAP: Cooperative Chemicals
Assessment Programme) TI&, E&énﬁﬁﬁ?*%‘b'f W

Cin vitro. in vivo, QSAR,Omics’k &) ZRAWLTHEMIS

it

1I:.—1=%E®§fé‘l$’én i 527 TO—F £RELTLS

WMEDRBIZSET X b &l

Fl&, REB7IEK

70O I~ JJLICHE-DTEITSNTLVS,

L L= 3 {E
i &t#bﬁz%

HZLWZ FOo—FI(E.
Zﬁ&l’eﬁd)#& v 7% Lé@l_M\E'C&;éo

SHhADENH D,

'I'I ﬂll

OECD Test Guidelines® & 5 &%ﬁﬁéhf S ERfEET E 1=
E@iﬁhﬂ =N HERENY
I:."‘"%Ewﬁﬂl&nih ich



|ATA BASED ON THE AOP CONCEPT

Adverse Qutcome Pathway >
fRE1}
AD
Level nf Eln:rlﬂgll:ai Organisation >

Maolecular Organelle Cellular Tissue Organism  Population
C P PR SRR EEEEEEEEENEEE R R LD 1
. | I ] J
In sillco it in vive |
in chemico field ond epidemniclogical
stiadies

Types of Information




IATA FOR FISH ACUTE TOXICITY TESTING

THRESHOLD APPROACH
16203
1G236
i (FET)
1G201/

1G202



2.55: USE AND ANALYSIS OF CONTROL FISH IN
TOXICITY STUDIES I bOa—WVDEAFH

50% Absolute Risk

[/ 100
O
..,“G:J 90
o 80
=
L G 70
2 £ 60
Q3 5O futssssssssssshesssssnassnedys Absolute risk: 50 %
ﬁ 5 of the population is
40 : affected (only 30 %
1 30 above background)
© :
c 20 :
= :
HS { 10 :
sgTL .
S © 0 20 40 60 80 100
o2



2.55: USE AND ANALYSIS OF CONTROL FISH IN
TOXICITY STUDIES I bOa—WVDEAFH

50% Added Risk

i/ 100
(@)
S 90
o 80
=
8 CICJ 7() rrmmmssssssssaaamnnnaanas s nnnaannn
8.% 60 : Added risk: 70 % is
8 g 50 : affected (total =
N+ 40 : 20% +50 %)
L 30
O
- 20
>
1S { 10
g2 L
S © 0 20 40 60 80 100
o2



2.55: USE AND ANALYSIS OF CONTROL FISH IN
TOXICITY STUDIES I bOa—WVDEAFH

50% Relative Risk

[/ 100
o
g 90
© 80
=
L G 70
8 .|§ /510 BER ALLLLLLLLE L Lt EY TR R T PR P L L PEEEPY :
8 8 50 - Extra (or relative) risk: 60 %
N S : is affected (total = 20 % +
40 : 50-(1-0.2)% = 2
1 30 20 % + 40 % = 60 %)
id :
c 20
>
1S { 10
i T
S © 0 20 40 60 80 100
D



OECD ENVIRONMENT, HEALTH AND SAFETY
PUBLICATIONS
SERIES ON TESTING AND ASSESSMENT

No. 150
A  BUEEMEFEMO AL TR F
XFatArhk

UPDATE v2
July 2017

The second edition was approved by WNT at its
meeting in [April 2018].
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Juvenile Medaka anti-Androgen
Screening Assay (JMASA)



BIOLOGICAL BACKGROUND

Papillary processes on anal fin

« AFATIE, FEBER/NMNEENARD2XME#HE LTEHENS
c THIEXBHFRILEVDDXEZRITTLNS

- BAE BT T (Lefl, Bmp7) HBNHBAL TLVS

Japanese (minami) medaka (Oryzias latipes)



FORMATION OF ANDROGEN-INDUCED PAPILLARY

PROCESS
* Lefl/b-catenin (X B DEY DR AIZEAZRLTILYS

* Bmp7 [IB R RIZEAZRL TS
A ELBHERILEDDXEEZZ(TTLNS

Outgrowt ef1/B-cateni
Cell & cH, f
proliferation '
Oﬁ Androgens

deposition
¥~ Osteoblast
Differentiatiq

Ogino et al. (2014). Endocrinology, 155(2), 449-62.




Limitations of FSTRA for anti-androgen screening

e Fish Short-Term Reproduction Assay (OECD TG229) Tltin B 14

RILEAERYME D

R X TS,

« —ERBRSNTELEER/NRERIL, JHZA DI EMNGELV =8,

Vinclozolin _ Flutamide

No. of joint plates with PP
3

120 120
100 | 100
80 | 80

‘ 60

40 40
20 | 20
0 ‘ 0

Control

Control 125

Exposure concentratlon (ng/L)

Nakamura et al. (2014). Journal of Applied Toxicology, 34, 545-553.



Development of papillary process

« FRDAF HTEEEIK/INE R papillary process (PP) [ZiiZ{t %428
ENE CERERINZL QEEEFD.

« L BRAOBENTIEE TOD AT HTEEEIK/NEENERERINT-.

s PPOFEIL. €H. KB EYPRHLGEEDREFHTEETSH (VT
[EINIES—RZRIEDIZE DT —2%RLTLVD).

o 120 28 days
Q.
S 100
S All males ~| 63 dpf
0 80 had formed P.P.
9
©
o 60
B All males
:§ 40 appeared no P.P. Mean=SD
- N\ (n=8-11)
S 42 dpf
< o0e¢ ¥
35 40 45 50 55 60 65

Days post fertilization (dpf)



HLLWEREZEOI €T b

JMASA (New test method)

Control (no treatment) » =)
A significant
Juveniles <hemical freqtmenr—— *+')
- sexually immature Q
- no papillary process Inhibition of formation
(Disappearance)
FSTRA (TG 229) 3
Control (no treatment) 2 2 ; l
No significant
=) s Exposure (3 weeks) Gz el

Chemicql freatment D

Adult rﬁales 4, )

- sexually matured | No alteration
- sufficiently developed papillary process (No disappearance)




IMASADZRA bMa-0

o ,

-

Culturing and Acclimation Chemical exposure

1 2 3 4 9 6 7

8

9 10 | (wpf)

* Fish should be acclimated for 2 weeks Initiation of assay

prior to the assay under test conditions. juveniles at 6 wpf
(42 = 2 dpf)
Test conditions
Test type: Flow-through test (>5 volume/day)
Test organisms: Japanese medaka (Oryzias latipes)

(juvenile fish at 6 weeks post
fertilization)

No. of treatment 3 (test substance) + control
No. of replicates 4 tanks/treatment

No. of fish 7 fish/tank (28 fish/treatment)
Test chamber size Minimum of 1.8 L

Water temperature 25 £ 2degC

Feeding brine shrimp, 2-3 times/day

Exposure duration 28 days

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.



IMASAQIE R

« IMASATIL, 2R MEBRIDHE AT HZFFHINT, 28BREIEELT-
0)15(_;L BER/NEED T Z 5.

ZLEEIR/NEREZ L DERBE M A5 . ETOVIZULBIET

. —90)9‘//7(:71@171%\%\ EURLEI3ET B, TG229%5%E
[ZLTULV5,

« BRI Xdmy geneZBIET . .

c BiERILEVDER. B, LETA—EE5E2HET H1EEY
BEHREHTES,

ETADIZUHAIELTLNSZOD .. TERILEDODF7I=RE,
TFUORATAZANMZIDWTERHE TES




Validation and optimization

« 2DMDIRITT, IMASAZ BT, In7obkasy Y TRMAS
R2AAVIZDODNTON)T—a0%FiToTLND.
e N\NYT—a R EBEOEMIE. COREREZOFEN. [RR. BIR
tEZFBASHIZL, TOra—IILEERRT B EIZH 1=,
7RO DIRBEYMEELT
v’ Flutamide
v’ Vinclozolin
v’ Fenitrothion
v Cyproterone acetate
v’ Linuron

o INYT— 3 ERERDBF(Z(X. 17B-estradiol (reference
estrogen) &sodium dodecyl sulfate (negative substance) €LY

Y (W f=



Results of validation studies (1)

120 | Vinclozolin

100 +
80 EEEEaass

60 |

40 |

T *=x*

20 |

Control 64

1207 Flutamide (lab-2)

100 -
80 -
60 -

40 |
20 -

Number of joint plates with papillary process

O H | 3H
Control 247

986

(ug/L)

12

(@]

100
60
o |
d

120

Flutamide (lab-1)

* %k

: ZTQZE

Control 126 246 513 1030
(ug/L)

Fenitrothion

100 ~
80 I

60 - [
40
20 |

*

Control  86.8 278 886
(wg/L)

|
[ TN TNTNTNTNVE VS VU RRTRTNTNTRY

*|n fenitrothion study, overt toxicity with more than 30% mortality and decrease of growth was observed at 886 ug/L.



Results of validation studies (2)

, 120 Cyproterone acetate 120 Linuron
S 100 | 100
O "
o 80 F [ T 80
Q_ | i - *
> 60 | 60
_C=_U 40 | 40
Z _
© 20 | 20
o
E O - R _ i R . AU _ it . O H
§ Control 1.75 7.05 33.4 Control 36.2 121 315 1220
7 (Mg/L) (Mg/L)
2 120
Q 17Bestradiol
o
— 100
= I
S 80
'46 60
E_J 40
o
c 20
>
= 0 -

Control 3.54 11 34.8

(Mg/L)

*In linuron study, overt toxicity with more than 60% mortality was observed at 1220 pg/L.



Discussion and consideration

e Linuron L5}

AT

B ARERE T
IIARARTORABERENERINITEEDIMASAT O
:—)L@’ﬁ?)]'l‘ib“’l’ﬁ%ﬁéhf:.

e Fenitrothion&linuron Tl . =R EREX TPPOGFEEINLE N ST
M, —fBHEICKEZEDEEZILND

e Fenitrothion Tl &

J'E T JMASA DI 7 kA5 {ERD

=ETERMBENDY. PPOFEFKRE

ES A ERYSEADIOR EEBEE’E"X‘(T’CL\EL\AEF"C%PP%E

DEIEN DT

y Linuronl:’)L\'Clis é%fd:éjﬁnj-h\z\g&:u\*)héo
o ==L, IMASAIXIR 7O ViR HEERZELTEREZ AN

Do
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Relation between growth and PP formation

AFAIZEITSH, FRER40-45 B
papillary processes (PP)%#1 (X B#5[ZiC T Z TL

« PPEIERLREIZFERE D B S

Number of joint plates
with papillary process

100
80 -
60
20 |

20

0]

10

No. of PP in each age

® 50 dpf
A 45 dpf
<& 40 dpf
W <35 dpf ®
Ap
A>
i A
— M ——{ R TR

REL®D

No. of PP in control males

15

20

Total length (mm)

100 r
| @ Fenitrothion study o
80 | A Linuron study &
L <& Flutamide study @ jp
60 | Fi .
<G
40 | Ac A
20
L L 1 J O ||||||||||||||||||||
30 10 15 20 25 30



Number of joint plates with papillary process

Relation between total length and no. of PP

Fenitrothion Flutamide
100 r 100 r
i control - control )
80 80 F @
86.8 ug/L 247 ug/L
I ug/ OCS@A _ pg/ @%
60 L 278 ug/L @ aa |l 497 ug/L
W 886 pg/L Aﬁﬁ [ W 986 gL X %%
A
40 Af% 40 | o0 25
[ ACO - A
20 & 20 |H l>l.:
- O & - L
O _|_|_|_|_|_|_-...|-.|l'>%_|_|_l_|_|_|_|_l O .............
10 15 20 25 30 3b 10 15 20 25 30 35
Ll l Linuron
100 _ control %OO
36.2 ug/L
1 121 pg/L
60 + M 315pg/L ()
-+ 1220 % <
40 © o
| pg/L
20 (@)
O ||||||| :I :Ill ., . ||||||||||

Total length (mm)



Work plan

2017-2018
N T—2a VBN Thnt-.
v Vinclozolin, an anti-androgenic substance (to assess an
inter-laboratory reproducibility)
v Sodium lauryl sulfate, a (suspected) negative substance

2018
N)T—3 R EBRDO L R—REIRH (2019)
draft HAZ 2V ARFa1 A~ ZOECDIZIRE T E




DAPHNIA MAGNA 2RV eI/ HIVEZ D
BHAZY) - 78RBEOME



MBETRIWVEFHAZ) - 7885

(JHSST)

[

0909, ...

0,000

B OO IR R

B AR AR S

) 1week >§'
-

000000

00000
000000

QQQQQQQ
4

100-200/female=1,000-2,000
neonates/treatment should be checked!

o

X

»
>

0000
*

-

0,000
> *

17d-old
adults

Control T ‘85»3 éﬁ

+ 4concentrations
(Maximam :EC50 value of acute test)

8§

male female

Confirm sex of

the neonate of

2nd brood after
exposure

20/female=200 neonates/treatment




ZAak3a=)

2-3 days ‘% 2-3 days | >
Control— High 3 | é’g& 1 5’%&

Pregnant adult (10~
- 17day-old)
1 adult/vessel (50 mL)

—1
—

\

1st brood 2" prood
@ offspring @ offspring
Remove : S_ex :
|dentn}‘|catlon

n=10

3-4 concentrations
from acute 48h-EC50

5-7 days

|




N)F—33 588

Age of test organisms
10-17d-old female (after producing 15t brood)

Test concentrations

4 concentrations from EC50 (TG202 immobilization
test) or water solubility limit

Test duration
5-7 days (observe 2" brood during the test)

Number of replicates
N=10 (Following TG211) to ensure detection power



PyriproxyfenZ UL f=/81) F—< 3 VR ER

' brood
2" brood
—% brood

100 ppb

n=10
B Male
Female

7

' brood
2" brood
_ —% prood

50 ppb

' brood
2" brood
—5t brood

25 ppb

' brood
2" pbrood
—%t brood

Solvent control

" brood
2" brood
_ —1* prood

Control

QI e O, L0 S, L O TR NG
4332211

aJews}/sajeuoau Jo "ON



WMERIVEZIA=ZA DM
Diofenolan:

O
Insect growth inhibitor Ej/ \@G/\r\

STS assay oy’

L I

3

Two-hybrid assay (JH receptor)
JH responsive genes up-regulation

B 10
80
= 60
=
£ 40
» female
7
20 ®male

0

Concentration (pg/L)

Fig. 2. Results of diofenolan with the STS assay.
i i Mean number (+5.E.) of offspring in the second brood exposed to diofenolan (n- 10)
Abe et al" 2015 Aquat|C tOXICOIOgy (A) and sex ratio (B). Nominal test concentrations. ™ Significant at p< 0.01 vs solvent
control.



RIESEEER

T mgmzoBStEs
Diofenolan EC50 (u g/L)

strain EC50 95% Confidence interval
NIES 685
UK(Astra) @87 139-713
Finland 713 583-844
Clone 5 427 328-525
Belgium 308 244-372

XNIES: Abe et al., 2015b



" Diofenolan (NIES strain)

m female H male

m Mortality

25 100
=300 80 ~
£ S
215 60 >
qa —
=10 40 £
¥ o
c 5 20 =
-
©
S 0 -0

control DMF 875 175
NIES (ng/L)

(Abe et al. 2015Db)



~ Diofenolan (UK strain provided by Astrazeneca)

m Male ® Female ® Mortality

16 100
o 14 0
'élz <
5 10 60
5 8 <
8 6 40 "g
= >
g 4 20

2 B -

0 0

N
astrazeneca (ug/L)

Males were induced in a control and solvent control
More sensitive than NIES(reproduction)



 Disfenolan (Filand strain

m Male m Female m Mortality

16 100
14
212 Y g
510 60 -
£ 8 =
5 6 40 £
: S
o 4 o0 =
= 2
g 0 | 0
> o) Q Q
066Q Qé@ W Yo S

Finland (ng/L)

The result of the acute toxicity test is at the same level as NIES clone.
More sensitive than NIES(reproduction)



~ Diofenolan (Belgium strain ,DaphToxKit)

eann

m Male m Female m Mortality

30 100
N 80 o
(@) —_
S 40 £

10 S
e p=

5 20

s 0 0

control DMF 125
Belgium (pg/L)

More sensitive than NIES(acute toxicity, reproduction)
Similar to Cloneb



- Diofenolan (Clone5)

= Male ® Female m Mortality
14 100
'?32 80
20 S
Sg 60
= 2
S6 40 g
3 20 2
K " l N,
0 0
control 12.5

Clone5 (ug/L)

Males were induced in a solvent control.
More sensitive than NIES(acute toxicity, reproduction)



CONCLUSIONS
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WORHK PLAN
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