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【プログラム】 
          （敬称略）  

時間 プログラム 

 13:00-13:30 受付 

 13:30-13:35 開会挨拶（環境省） 

 【第１部】 化学物質審査規制に関する動向 

  

13:35-14:25 

化審法の施行状況について 

環境省大臣官房環境保健部環境保健企画管理課 

化学物質審査室 

 

 14:25-15:10 

化学物質規制の最新国際動向 

 宮地繁樹 

合同会社ハトケミジャパン 

 

 15:10-15:25 休憩 

 【第２部】 生態毒性試験等に関する事項 

 15:25-15:55 

OECD テストガイドラインの動向について 

鑪迫典久 

国立大学法人愛媛大学大学院 農学研究科 教授 

 

 15:55-16:25 

生態毒性試験実施に当たっての留意点について 

菅谷芳雄 

国立研究開発法人国立環境研究所 

 環境リスク･健康研究センター 

 

 【第３部】その他の事項 

 16:25-16:55 

「化学物質による生態影響の新たな評価体系に関する研究」について 

鑪迫典久 

国立大学法人愛媛大学大学院 農学研究科 教授 

 

 16:55-17:00 
閉会挨拶（国立環境研究所） 

 

＊各講演には質疑応答が含まれます。 

＊プログラムの内容及び講演者は予告なく変更になることがあります。ご了承ください。 
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2017 1 2017 12

化学物質規制の最新国際動向

16



REACH CLP

TSCA

GHS

K REACH

GHS

SDS

2020

化学物質規制の最新国際動向

17



1992 2002

23.
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http://www.mofa.go.jp/mofaj/gaiko/kankyo/wssd/pdfs/wssd_sjk.pdf

Strategic Approach to International
Chemicals Management

11.

21
23

http://www.env.go.jp/chemi/saicm/hld.pdf

2030 Agenda

2030 Agenda
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3.9
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12.4
2020

http://www.mofa.go.jp/mofaj/files/000101402.pdf
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http://www.360doc.com/content/17/0930/22/992788_69
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http://www.zhb.gov.cn/gkml/hbb/bgg/201709/t20170905_420903.htm
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http://www.zhb.gov.cn/gkml/hbb/bgg/201712/t20171229_428832.htm

http://www.zhb.gov.cn/gkml/hbb/bgg/201712/t20171229_428832.htm
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http://www.sahtech.org/content/ch/act/Act1Detail.aspx?enc=CAFB1C4329D7B9E280BE1A51A777B2C1

122

化学物質規制の最新国際動向

28



TSCA

Toxic Substances Control Act
The Frank R. Lautenberg Chemical Safety for the 21st Century Act

2016 6 21

https://www.epa.gov/tsca inventory

Inventory Reset

TSCA

TSCA Inventory Notification (Active
Inactive) Requirements

2017 8 11

file:///C:/Users/miyac/Downloads/EPA HQ OPPT 2016 0426 0070.pdf

化学物質規制の最新国際動向

29



Inventory Reset

2016 6 21 10

2017 11 180

Non Active substance

2017 11 420

https://www.epa.gov/tsca inventory/list substances reported under tsca inventory notification active inactive rule
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https://www.epa.gov/tsca inventory/list substances reported under tsca inventory notification active inactive rule

2018 1 5
1 723

Inventory Reset
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90
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Notice of Activity Form B

Notice of Activity Form B
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Inventory

High Priority Low Priority&

Risk

Risk

Risk Evaluation Process Rule
Guidance for external parties interested in submitting
draft risk evaluations

Prioritization Process Rule
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REACH

Registration, Evaluation, Authorization and Restriction of CHemicals

2010 11 2013 5 2018 52008 11

1,000 ton/

1,000 ton/ 100 ton/

100 ton/ 1 ton/

https://echa.europa.eu/reach 2018

2018 2 7

SVHC

https://echa.europa.eu/documents/10162/19126
370/svhc_roadmap_2017_en.pdf/a8430302
c03c d55a b7d1 822451dfc34e

SVHC
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SVHC

https://echa.europa.eu/ /seven new substances added to the candidate list entry for bisphenol a updated to reflect its endocrine
disrupting properties for the environment

SVHC

https://echa.europa.eu/ /seven new substances added to the candidate list entry for bisphenol a updated to reflect its endocrine
disrupting properties for the environment

CAS

4,4’ isopropylidenediphenol 80 05 7

Chrysene 218 01 9

Benz[a]anthracene 56 55 3

Cadmium nitrate 10325 94 7

Cadmium hydroxide 21041 95 2

Cadmium carbonate 513 78 0

1,6,7,8,9,14,15,16,17,17,18,18
Dodecachloropentacyclo[12.2.1.16,9.02,13.05,10]octadeca 7,15 diene

Reaction products of 1,3,4 thiadiazolidine 2,5 dithione, formaldehyde and 4
heptylphenol, branched and linear [with 0.1% w/w 4 heptylphenol, branched and
linear]

化学物質規制の最新国際動向

34



2018 2 10

https://echa.europa.eu/documents/10162/23668985/eighth+axiv+recommendation_annex_final.pdf/4d8fe63a 9225 6b45 945c
b875231aad89

https://echa.europa.eu/documents/10162/13630/250118_substitution_strate
gy_en.pdf/bce91d57 9dfc 2a46 4afd 5998dbb88500
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EU

https://echa.europa.eu/advice to companies q as/general

EU Q & A
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OECD

2017

Test No. 244: Protozoan Activated Sludge Inhibition Test

Test No. 245: Honey Bee (Apis Mellifera L.)
, Chronic Oral Toxicity 

Test (10-Day Feeding)

Test No. 246: Bumblebee , 
Acute Contact Toxicity Test

Test No. 247: Bumblebee, 
Acute Oral Toxicity Test

OECDテストガイドラインの動向
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2017
AUGUST 2017)

2.39: EDTA Activity – New TG: Xenopus 
Embryonic Thyroid Signalling Assay (

2.46: New TG for the Detection of Endocrine 
Active Substances, acting through estrogen 
receptors using transgenic cyp 19a1b-GFP 
Zebrafish Embryos (EASZY assay)(
2.47: New TG on Determination of Effects on 
Earthworms in Field Studies(

2017
AUGUST 2017)

2.50: Revision of TG 203 Fish Acute Toxicity 
Test(
2.51: Guidance Document on Aquatic (and 
Sediment) Toxicity Testing of Nanomaterials(

2.54: Guidance Document on IATA for Fish 
Acute Toxicity Testing( ICAPO)
2.55: Use and analysis of control fish in toxicity 
studies(

OECDテストガイドラインの動向
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2017
AUGUST 2017)

2.57: Guidance Document on Juvenile Medaka 
Anti-androgen Screening Assay(
2.58: New Test Guideline on a Short-term 
Juvenile Hormone Activity Screening Assay 
using Daphnia magna(
2.59: New Test Guideline on Zebrafish 
Extended One Generation Reproduction Test 
(ZEOGRT)(

2.50: REVISION OF TG 203 FISH ACUTE TOXICITY 
TEST TG203

TG Fish Drafting Group VMG-
eco September 2014
VMG-eco meeting October 2015

VMG-eco
October 2016.

VMG-Eco 

WNT-29

OECD 2017

OECDテストガイドラインの動向
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2.54: GUIDANCE DOCUMENT ON IATA FOR FISH 
ACUTE TOXICITY TESTING IATA

2016 FET
threshold approach

(GD 126)
GD126
GD
GD 126 2017 VMG Eco/FDG

. 

.

IATA: INTEGRATED APPROACHES TO TESTING 
AND ASSESSMENT

OECD
CoCAP: Cooperative Chemicals 

Assessment Programme
in vitro in vivo QSAR,Omics

OECD Test Guidelines

OECDテストガイドラインの動向
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IATA BASED ON THE AOP CONCEPT

IATA FOR FISH ACUTE TOXICITY TESTING

THRESHOLD APPROACH

TG201/
TG202

TG236
FET)

TG203

OECDテストガイドラインの動向

43



2.55: USE AND ANALYSIS OF CONTROL FISH IN 
TOXICITY STUDIES
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Absolute risk: 50 % 
of the population is 
affected (only 30 % 
above background)

2.55: USE AND ANALYSIS OF CONTROL FISH IN 
TOXICITY STUDIES

0

10

20

30

40

50

60

70

80

90

100

0 20 40 60 80 100

50% Added Risk

Sc
op

e 
fo

r 
tr

ea
tm

en
t e

ff
ec

t
Co

nt
ro

l
(b

ac
kg

ro
un

d)

Added risk: 70 % is 
affected (total = 
20 % + 50 %)
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2.55: USE AND ANALYSIS OF CONTROL FISH IN 
TOXICITY STUDIES
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Extra (or relative) risk: 60 % 
is affected (total = 20 % + 
50 · (1 - 0.2) % = 2
20 % + 40 % = 60 %)

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

No. 150 

UPDATE v2  
July 2017 
The second edition was approved by WNT at its 
meeting in [April 2018].

OECDテストガイドラインの動向
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Juvenile Medaka anti-Androgen 
Screening Assay (JMASA)

30-31, October, 2017
13th VMG-eco meeting

BIOLOGICAL BACKGROUND

Papillary processes on anal n
• 2
•
• (Lef1, Bmp7) 

Japanese (minami) medaka (Oryzias latipes)

FemaleMale

OECDテストガイドラインの動向
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• Lef1/b-catenin 
• Bmp7
•

FORMATION OF ANDROGEN INDUCED PAPILLARY
PROCESS

Androgens

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

Limitations of FSTRA for anti androgen screening

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

Flutamide

N
o.

 o
f  

jo
in

t p
la

te
s 

w
ith

 P
P

Exposure concentration ( g/L)

Vinclozolin

• Fish Short-Term Reproduction Assay (OECD TG229) 

•
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Development of papillary process

Mean SD
(n=8-11)

63 dpf

42 dpf

28 days28 days

All males
had formed P.P.

N
o.

 o
f  

jo
in

t p
la

te
s 

w
ith

 P
P

Days post fertilization (dpf)

49 dpf

All males 
appeared no P.P.

• papillary process (PP) 42
2 .

• 49 .
• PP (

NIES R ).

Inhibition of formation
(Disappearance)  

Juveniles

Exposure (Growth)

JMASA (New test method)

A significant
difference

- sexually immature
- no papillary process

No alteration
(No disappearance)  

Adult males

Exposure (3 weeks)

FSTRA (TG 229)

No significant
difference

- sexually matured
- sufficiently developed papillary process

OECDテストガイドラインの動向
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JMASA

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 2 deg C

Feeding brine shrimp, 2-3 times/day

Exposure duration 28 days

JMASA

• JMASA 2 28
.

•
• 7 3 TG229

• dmy gene .
•

•

OECDテストガイドラインの動向
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Validation and optimization

• 2 JMASA
.

•

•
Flutamide
Vinclozolin
Fenitrothion
Cyproterone acetate
Linuron

• 17 -estradiol (reference 
estrogen) sodium dodecyl sulfate negative substance

Results of validation studies (1)

Vinclozolin Flutamide (lab-1)

N
um
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r o
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s 
w

ith
 p
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ill

ar
y 
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oc
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s

Flutamide (lab-2) Fenitrothion

( g/L) ( g/L)

( g/L) ( g/L)

*In fenitrothion study, overt toxicity with more than 30% mortality and decrease of growth was observed at 886 g/L.  
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Results of validation studies (2)

Linuron
N

um
be

r o
f  
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ith
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s

17 estradiol

( g/L) ( g/L)

( g/L)

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

Cyproterone acetate

Discussion and consideration
• Linuron JMASA 

.
• JMASA

.    
• Fenitrothion linuron PP

• Fenitrothion PP
PP

• Linuron
• JMASA

OECDテストガイドラインの動向
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Relation between growth and PP formation

• 40-45
papillary processes (PP)

• PP

Total length (mm)
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No. of PP in control malesNo. of PP in each age
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Fenitrothion study
Linuron study
Flutamide study

Relation between total length and no. of PP
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86.8 g/L
278 g/L

886 g/L
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36.2 g/L
121 g/L

315 g/L

1220 

g/L

Linuron
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247 g/L
497 g/L

986 g/L

Flutamide
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Work plan

2017-2018
.

Vinclozolin, an anti-androgenic substance (to assess an 
inter-laboratory reproducibility)
Sodium lauryl sulfate, a (suspected) negative substance

2018
2019

draft OECD

DAPHNIA MAGNA 

OECDテストガイドラインの動向
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OECD TG211 

JHSST

1week 2week 3week

1week

Control
6 concentrations

Control
4concentrations

(Maximam :EC50 value of acute test)

male female

17d-old 
adults

offspring

Confirm sex of 
all neonate

Confirm sex of 
the neonate of 
2nd brood after 

exposure

(JHSST) 
100-200/female=1,000-2,000 

neonates/treatment should be checked!

20/female=200 neonates/treatment

Male Female

Longer first 
antenna

Pregnant adult (10
17day-old)

1 adult/vessel (50 mL)

2-3 days

1st brood 
offspring

2nd brood 
offspring

2-3 days

Sex 
identificationRemove

5-7 days
n=10

Control High

3-4 concentrations 
from acute 48h-EC50 

OECDテストガイドラインの動向
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Age of test organisms
10-17d-old female (after producing 1st brood)

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

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

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

Pyriproxyfen

0

5

10

15

20

25

30

35

40

25 50 100 200

N
o.

 o
f n

eo
na

te
s/

fe
m

al
e Male

Female

n=10

3rd
brood

2
nd

brood

1stbrood

Control Solvent control

200

25 ppb 50 ppb 100 ppb

3rd
brood

2
nd

brood

1stbrood

3rd
brood

2
nd

brood

1stbrood

3rd
brood

2
nd

brood

1stbrood

3rd
brood

2
nd

brood

1stbrood

LOEC (TG211 
annex 7) = 
0.09 ppb ½ EC50-48h
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Diofenolan:
Insect growth inhibitor
STS assay
Two-hybrid assay (JH receptor)
JH responsive genes up-regulation

Abe et al., 2015 Aquatic toxicology

t

OECDテストガイドラインの動向
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Acute Toxicity
EC50

685 g/L

Diofenolan (NIES strain)
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(Abe et al. 2015b)
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astrazeneca ( g/L)

Male Female Mortality

Acute Toxicity
EC50

287 g/L

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

Diofenolan (UK strain provided by Astrazeneca)
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Male Female Mortality

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

Acute Toxicity
EC50

713 g/L

Diofenolan (Finland strain)
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Acute Toxicity
EC50

308 g/L

Diofenolan (Belgium strain ,DaphToxKit)

More sensitive than NIES(acute toxicity, reproduction)
Similar to Clone5
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Males were induced in a solvent control. 
More sensitive than NIES(acute toxicity, reproduction)

Acute Toxicity
EC50

427 g/L

Diofenolan (Clone5)

CONCLUSIONS
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WORK PLAN

.

WNT

Thank you for your attention!
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0 1 1 1 1

24 5 4.2 3 2

48 25 17.64 9 4

72 62 60 27 8

(0 72h) 1.38 1.36 1.10 0.69

0.8% 20% 50%

(0 48h) 1.61 1.44 1.10 0.69

11% 32% 57%

48

GLP 10
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WAF
e.g. TOC

1000

800
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A50%,B30%,C20%
100mg/L

A 50mg/L B 30mg/L C 20mg/L

A10% B50% C40%
A 10mg/L B 50mg/L C40mg/L

A30% B30% C40%
100mg/L

A50%,B30%,C20% LC50=10mg/L

LC50 A:5mg/L B:3.3mg/L C:2mg/L

A10% B50% C40%
LC50=10mg/L

A:1mg/L B:5mg/L C:2.5mg/L

LC50 A:5mg/L B:5mg/L C:2.5mg/L
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GHS(Global Harmonised System for Labeling and Classification)
PEC/PNEC

Bridging Principles

OECD GLP
http://www.oecd.org/chemicalsafety/testing/good-laboratory-practiceglp.htm

http://www.nies.go.jp/risk/seminar_kashin.html

生態毒性試験実施にあたっての留意点

67



68



5 1556

0

20,000,000

40,000,000

60,000,000

80,000,000

100,000,000

1900 1920 1940 1960 1980 2000 2020

CAS

Year

2005
2015 9

125,000,000
2016 12

化学物質による生態影響の新たな評価体系に関する研究

69



•
•
•

•

•

•

•

•

化学物質による生態影響の新たな評価体系に関する研究

70



in vitro
in silico

AOP

in silico

H27

• OECD
• ISO
• USEPA
• ASTM

•
•
•

•

化学物質による生態影響の新たな評価体系に関する研究

71



MEOGRT (Medaka 
Extended One 
Generation 
Reproduction Test)

OECD TG240 19
F0( ) F1(

) F2(
)

Fish Lifecycle Toxicity 
Test (FLCTT)

OPPTS 
850.1500

ZEOGRT (Zebrafish 
Extended One 
Generation 
Reproduction Test)

OECD SPSF

Avian Two-Generation 
Test (ATGT) 

OECD Draft TG F1( ) F2

The Larval Amphibian 
Growth and 
Development Assay 
(LAGDA)

OECD TG241 119

Two-Generation 
Reproduction Test

31-36

Life-Cycle Toxicity Tests ASTM E1191-
03a

Life-Cycle Toxicity Tests/ 
Copepod Reproduction 
and Development Test

OECD Draft 
guidance 
document 

36

Sediment Water 
Chironomid Life Cycle 
Toxicity Test

OECD TG 233 44

Life-Cycle Toxicity Tests ASTM E1562-
00

10 4 3

Mollusc Full Lifecycle 
Assays

OECD SPSF 56
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•
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L. Sativum 45 28 62

S. alba 44 22 65

S. saccharatum 30 9 52

(%)
95%

L. Sativum 47.9 32.2 51.3

S. alba 48.5 40.1 58.3

S. saccharatum 27.3 20.4 37.1

Phytotestkit
(MictoBioTest, Inc.)

714ppm
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2 in vivo

Enchytaeus albidusEisenia foetida

OECD TG207 14
(3 )

E. foetida ( )
( )

ISO 11268 1 14 E. foetida

ISO 17512 1 2 E. foetida
OCSPP.850.3100 28 E. foetida

OECD TG220 42 E. albidus ( )

OECD TG222 8 E. foetida
ASTM E1676 12 28 E. foetida

ISO 16387 42 E. albidus

REACH 100t/y
OECD TG207 1000t/y OECD TG222

Phase B
OECD TG207

TSCA

2 in vivo

1)

3)

1.

2.

2)

1. OECD TG207
2. OECD TG207

3. OECD TG207
4. OECD TG207
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ID Species Endpoint Test
duration Exposure type

218 Chironomus sp. Surivival, growth, emergence 28d Spiked sediment, static

219 Chironomus sp. Surivival, growth, emergence 28d Spiked water+sediment,
static

225 Lumbriculus variegatus Biomass, reproduction 28d Spiked sediment, static
233 Chironomus sp. emergence, sex ratio, reproduction 44d Spiked sediment/water, static
235 Chironomus sp. (first instar) Immobilization 2d Water-only, static

239 Myriophyllum spicatum shoot length, weight 14d Spiked sediment/water, semi-
static, static

1020 Gammarus  sp. (freshwater amphipod) Survival 4d Water-only, static

1735 Hylella azteca, Chironomus sp. Survival, growth 10-28d Spiked sediment, static/semi-
staic

1740 marine or estuarine amphipod Survival (, reburrowing capability) 10-28d Spiked sediment, static/semi-
staic

1790 Chironomus sp. Survival, growth 14d Spiked sediment/water
1800 Bullfrog Tadpole Survival, sub-lethal, growth 30d Spiked sediment
14371 Heterocypris incongruens Survival, growth 6d Spiked sediment/water, static

16303 Hylella azteca Survival, growth 14/28d Spiked sediment/water,
static/semi-static

16712 marine or estuarine sediment-dwelling
amphipod

Survival, reburrowing capability 10d Spiked sediment, static

16191 Myriophyllum aquaticum Growth 10d Spiked sediment, static

E1367-03 marine or estuarine sediment-dwelling
amphipod

Survival, reburrowing capability 10d Spiked sediment, static

E1562-00 Polychaetous Annelids Survival(F0 & F1 embryo), reproduction 10d-3mon Spiked sediment, semi-static

E1611-00 Polychaetous Annelids Survival, growth 28d Field collected sediment,
static

E1706-05 Hylella azteca, Chironomus sp. Survival, growth 10d Spiked sediment, static/semi-
static

ASTM

OECD

OCSP
P850.

ISO

2 in vivo
For marine/estuarine

2

•
•

•
•
• 4/10/14/42 Environment Canada

ISO ASTM
14

Hyalella azteca

• ECHA *

•
• OECD TG218, 233)

TG225 2
• 3

•

*ECHA Guidance R.7B, section R.7.8.12.2

www.discoverlife.org

(Hyalella azteca)
Cesnaitis R et al., (2014)

REACH

Corophium volutator
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*Natural sedimentary organic carbon
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2

• OECD TG210, 212, OPPTS 850 series
/ / /

• (Cyprinodon varigatus),
(Menidia sp.)

• (2010)
–
–

• ASTM, OPPTS 850 series, ISO / /
• (Mysidopsis sp.), (Acartia tonsa), (Leptocheirus
plumulosus )

• (Crassostrea gigas Thunberg, Crassostrea virginica Gmelin),
(Mercenaria mercenaria Linnaeu), (Mytilus edulis Linnaeus)

•
• (2010)

–
–

• Skeletonema costatum
– OCSPP 850.4500, ISO 10253:2006

• Ceramium tenuicorne
– ISO 10710:2010

1

2

Cyanobium
sp.

72
EC50, LOEC,
NOEC

300 ml
: 100 ml

23 2 ASW SN

ISO [ ]ISO 10253
Algal Growth
Inhibition Test

:
S. costatum,
P. tricornutum

72
EC50, LOEC,
NOEC

300 ml
: 100 ml

23 2 ASW

U.S.EPA [ ]850.5400
Algal Toxicity,
Tiers I and II

:
S. costatum

96
EC50, LOEC,
NOEC

: 125 500
ml

20 2 ASW

ASTM [ ]E1218 97a
Static 96h
Toxicity Test with
Microalgae

:
S. costatum

96
EC50, LOEC,
NOEC

: 100 ml 23 2 ASW

Cyanobium sp.
ISO

NIES-981
3,021,545 bp
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2

Cyanobium sp.

EC50 EC50
CAT 122.4 μg/L 100-200 μg/L

3’5-DCP 1.74 mg/L 2 mg/L
DFF 3.83 μg/L 1.2 μg/L

CuSO4 1.53 mg/L 0.163 mg/L
K2Cr2O7 12.2 mg/L 1.0 mg/L

CuSO4
EC50 (mg/L)

NI ES-981 1.53

Prorocentrum minimum 13.5

Tetraselmis suecica 40

Dunaliella salina 220

Heterocapsa triquetra 7

4
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2

 Cyanobium sp. Pseudokirchneriella 

subcapitata 
Synechococcus 

leopoliensis 
Microcystis aeruginosa 

NOEC EC50 LOEC NOEC EC50 LOEC NOEC EC50 LOEC NOEC EC50 LOEC 
Ampicillin  0.01   >1000  0.025 0.083 0.2  0.0002  

Trimethoprim  >100  25.5 80.3   >200   >100  

Levofloxacin  0.3   7.4      0.0079  

Oxytetracycline  1.0  0.183 0.342  0.25 1.1 16 0.031 0.23  

Clarithromycin  0.1   0.002        

Chloramphenicol  0.1           

Sulfamehoxazole  0.01   0.52  0.0059 0.026     

 

Ampicillin: M. aeruginosa > Cyanobium sp. > S. leopoliensis > P. subcapitata
Trimethoprim P. subcapitata > Cyanobium sp., S. leopoliensis, M. aeruginosa
Levofloxacin: Cyanobium sp. > P. subcatitata
Oxytetracycline: M. aeruginosa > P. subcatitata > Cyanobium sp. > S. leopoliensis
Clarithromycin: P. subcapitata > Cyanobium sp.
Chloramphenicol:
Sulfamethoxazole: S. leopoliensis > Cyanobium sp. > P. subcapitata

EC50
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EXTEND2010
•
•

•
•

•
OECD TG235

• in vitro
• QSAR

•
•

•
•
•

( )

• 3
PNEC

• PEC PNEC

• Whole effluent toxicity test

•

2

2

OECD TG235

2016

•
• C. riparius C. dilutus C. yoshimatsui

may be used.

•
• GABA

GABA

48h

1 (C. yoshimatsui 3

/ 20 / 5 /

15%

•
• C. yoshimatsui

• Tween 80

•
•
•
•
•

KCl: EC50=1.54 g/L
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3: in vitro in silico

H27

QSAR

OMICS

in vitro
11

19
25

14
31

AOP

3 in vitro

in vitro

REACH 5 9 4
TSCA FIFRA 11 0
EDSP 5
EXTEND 2010 15 15

8 3
ToxCast 22

in
vitro

in vitro
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3 in vitro

AOP

H27 AOP Wiki
AOP

AOP in vitro

in vitro AOP
AOP

AOP AOP in vivo AOP
in vitro

Molecular Initiating event
Key Event Adverse outcome:

Key Events Relationships

/

Adverse Outcome Pathway (AOP)

OECD, US EPA, EC AOP AOP AOPwiki

3 AOP
JH: Juvenile hormone AOP

(

)

MIE(KE1)
JH*
( )

KE2
JH

JH

KE3
Daphnia Double sex
gene

AO1/KE4( )

AO2/KE5 Weight of Evidence AOP Weak Moderate Strong
1. Support for Biological Plausibility of KERs
2. Support for Essentiality of KEs KE : KE KE
3. Empirical Support for KERs

Moderate

Moderate

Moderate

Weak

Metoprene?
Epofenonane?
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in vitro

?JHRE
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SRC Met
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pathway

Risk Pathway

Risk Pathway event

Protection Goal

higher tier
PG in vivo, population, mesocosme

P
G

CHEM1
EV1

CHEM2
EV2

Pathway

mesocosm
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pathway

2 out of 3 rule
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pathway event
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(1) Risk Pathway event

Risk
Pathway

Pathway
_ _

Pathway

:

(2)

in vitro/ in
chemico/ in silico
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(3)

empirical/statistical pathway
event

(4)

IATA

Fig 4. Use of an AOP/MoA in a testing strategy 

IATA AOP

OECD(2015) WS
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OMICS

(Ge et al. 2013 Journal of Integrated Omics 84: 75 87)

Omics
Omics

•
•
•
• Omics

Omics

Omics

IATA

Judson et al. (2015)

化学物質による生態影響の新たな評価体系に関する研究

89



JH

Tier 1

Tier 2

(Q)SARs

In chemico
(Reporter gene

assay/binding assay)

Tier 3

KE2
JH

KE3
dsx

AO1/KE4

Tier 4

*1: in vivo assay 1
AO

KE3

In vivo assay 1
(Short term screening assay)

AO2/KE5 In vivo assay 3
(Multi generation test?)

In vivo assay 2
(OECD TG211 Annex 7)

Negative

Positive

Negative

Ex vivo (dsx qPCR)*1

Positive

*2

Positive

Positive+

Negative
JH agonist

*3: Positive

Negative*3

Hazard assessment

EXTEND
Tier2

Risk assessment

*2: 10 1

dsx

44

Framework of hazard assessment of endocrine disrupting effect
Effect to growth (juvenile hormone & ecdysone activities) (provisional)

Tier 1 (to assess actions to endocrine systems)

Candidates for testing on endocrine disruption

Re-evaluation of knowledge obtained through the reliability evaluation

In vitro assays
- Daphnids ecdysone receptor 
reporter gene assay
- Daphnids juvenile hormone 
receptor reporter gene assay 
(under development)

Prioritization for in vivo testing

In vivo assays
- Short term assays using Daphnids for juvenile 
hormone and ecdysone (under development)

Tier 1 assessment

Tier 2 (to characterize adverse effects)

In vivo tests - ANNEX 7 of Daphnia magna Reproduction Test (TG211) 
- Multi-generational Test using Daphnids (under development)

Hazard assessment

To risk assessment

pending

pending

EXTEND
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Concept of generic multimedia environment – Unit world

Cowan, et al. (1995)

AIR

SOIL

SEDIMENT

WATER

GROUNDWATER

Pictrial representation of a multi media model
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