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B « Rapid Androgen Activity Reporter
Effects on Biotic Systems (R A D A R) Assay

- (1) B RNILEAFRMBEOREIC
Zallzs

Test Guideline No. 251
Rapid Androgen Disruption Activity
Reporter (RADAR) assay

30 June 2022

OECD Guidelines for the
Testing of Chemicals
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Three valid
independent runs :
different solutions

OECD WNT340) F &

Test medium and/or solvent |

control
* 17MT controls
17MT + Flutamide control(s)
* Testchemical :
At least 5 concentrations +/-
17MT

20 eleutheroembryos/ group |

Check validity criteria

Test medium and/or solvent
control
* 17MT controls
17MT + Flutamide control(s)
* Testchemical :
At least 5 concentrations +/-
17MT
20 eleutheroembryos/ group

Test medium and/or solvent
control
* 17MT controls
17MT + Flutamide control(s)
* Testchemical :
At least 5 concentrations +/-
17MT
20 eleutheroembryos/ group

v

Check validity criteria

v

v

Check validity criteria

Pool the 20 fluorescence values/group to 60 values/group

RADAR raw data

Test medium and/or solvent control

* 17MT controls
17MT + Flutamide control(s)
* Testchemical :

At least 5 concentrations +/- 17MT
60 eleutheroembryos/ group

* Check validit\'/ criteria

Proceed to statistical analysis

Normalised fluorescence
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Section 2
Effects on Biotic Systems

Test Guideline No. 250

EASZY assay: Detection of Endocrine
Active Substances, acting through
estrogen receptors, using transgenic
tg(cyp19a1b:GFP) Zebrafish
embrYos

14 June 2021

CERRN

OECD Guidelines for the
Testing of Chemicals
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100-200/female=1,000-2,000
neonates/treatmentkshould be checked!
[ \
21 days

4th

brood

Identify sex of
all neonates

NN

=/ _

7z

AV Y=

HskER (JHASA)DMEMIRE (ERP(EHZE)

Tatarazako et al. (2003)(c
BEDOE, BRVPRGECH
BISENILVE Z=ZD
DA R FRHIR CEHiT g

\ female
#55* {?: 5@/ male
g
L
5-7 days : f
Identify sex o
10-17d-old 1st brood [3“j brood ]
adults with e ° A the neonates of
i ond 2nd brood after
fr'.'éﬁ"é?ﬁéz ﬁ’;’d_) exposure

chambers

Control 20/female=200 neonates/treatment
=+ 3 concentrations

(Maximum: % of 48h-EC50)

Tatarazako et al. (2003) Chemosphere, 53, 827-833.

&2

male female

DFEZIREL. 20154
@MDOECD TG211 Annex?/I(C
8k

SR> O%ENLE
SRR O — 205 ER
sEHASAVEIRTEIRE - 18
sEF + AOP (Adverse

Outcome Pathway)0MELE

E 0y
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JHASA: Juvenile Hormone Activity Screening Assay
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EHORIENAR(CEDWWEALZHY
S F=E(Raphidocelis subcapitata)l EDZF
e BDIELE

Raphidocelis clade
NIVA-CHL 1% ============;
Monoraphidium like-1 clade

Monoraphidium like-2 clade
[Monoraphidium pusillum
lonoraphidium contortum
Akistrodesmus like-1 clade
Nephrochlamys clade

Akistrodesmus like-2 clade
Rhombocystis clade

Quadrigula closterioides
Podohedriella falcata
Monoraphidium neglectum
Ankistrodesmus clad
Monoraphidium clade

Tetranephris clade

has been no longer availak
all algal culture collections:

Monoraphidium terrestre

L Monoraphidium sp.

44 Kirchneriella (Pseudokirchneriella) clade

< Selenastrum clade

HoweveP recently photograph- of
UTEX 664 has been found.

Monoraphidium clade

Bracteacoccus aerius
Bracteacoccus minor

dnoibmno

‘:Desmodesmus communis ! . .
Acutodesmus obliquus i B Currently, the use of R. subcapitata is
(Kreinitz et al. 2011) most appropriate for this strain.

BR U CUL\BIEENavicula perliculosad J X
UTEX66AMDIBI(DIRSRC2TMH

Fig. 76



TG201D ) 0572 MNBRE a5t

UTEX664DREBERZ AW/ \UT —2 3 2 FBROITE

1. How to get the test strains

NIES collection
@ MICROBIAL CULTURE COLLECTION General Information  Search on strains data  List of strains How to

NIES collection

s Culture strains of cy eukaryotic mh
and algae are in the Cuiture
atthe Institute for Enve Studies (NIES
Collection, Tsukuba, JAPAN). These strains are avallable for
and P pury NIES C
accepts the deposition of strains, which are important for
environmental as well as basic and applied researches.

@ October 11,2022  Nofice of periodic maintenance See All

Taxonomic index
Q Search on strains data
Alphabetical Index

» NIES-2724 is available on NIES culture collection
(https://mcc.nies.go.jp/index_en.html).

» NIES-4280 is available on NIES culture collection
and UTEX culture collection (https://utex.org/).

2. Test chemicals

» Test chemicals (3,5-DCP and
Potassium dichromate) will be
supplied from NIES.

3. Chemical analysis

» 3,5-DCP is shipped to NIES after
solid phase extraction .

» Cr(VI) is shipped to NIES after
adding nitric acid.
4. Testing laboratory

1.Chemicals Evaluation and research
institute (CERI), Japan.

2. National Institute for Industrial
Environment and Risks (INERIS),

France.

EIASDEE S DSl
ZEBULEY !

18
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ltem 6:= EzRAWZEREMEEROEZTO> T b
DEFHE (HEFEHRRE)

RKTIERE Y XTI (C IR IR E ERSATILSABALSNTLWSET
T E(Hyalella azteca)Z= ALV KB E 4 ic 7 J 5> A EHFE TIREF
(2021 FE(CIRFEEZIEL. 2022F4ADWNT THREET O 10 MHEER)

Test species: Hyalella azteca is
recommended but other freshwater
species (e.g., Gammarus pulex,

Formulated sediment
(or Field-collected sediment)

1 Gammarus pseudolimnaeus, Gammarus
Preparation of fossarum) can be used
spiked sediment
1. [rhiecmanat ) ,LAge: 7-8 days old
Aging . emphasizedin ZZ’
1 weekto l exiting OECD TG |
. with midges.
2 months e
tSett Bl Ofl — Equilibration —@ 28 day exposure to sediment 14 day observation period End
est vesse . ( )
>overnight ~ 7d Y
(dependent on Exposure system: static, Totally 42 days Endpoints : Survival,
exposure system)  semj-static, flow-through growth, reproduction
can be used.

Sediment: Water =1:1.750r 1: 4
(sediment: =2 2.0 cm depth)

19
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HIEH(108) I8 (@d28) OFEEREZIRET
Draft protocol basically follows the method by ASTM (2020) but is partially modified to
harmonize with other standardized methods (Environ Climate Change Canada, 2017; 1ISO, 2013).

Part | Sub-chronic Part Il Chronic
Test period 10 days 42 days
Endpoint Survival, growth Survival, growth, reproduction
_ 28 days
Exposure to sediment 10 days (after 28 days amphipods are transferred to
clean water)
S . Hyalella azteca is recommended but other freshwater species (e.g.,
pecies Gammarus pulex, G. pseudolimnaeus, G. fossarum) can be used
Sediment Formulated sediment is preferred but filed-collected sediment can be used.
YCT + fish flake food or Diatom + fish flake food
Food For strongly adsorbing substances (e.g., log K, > 5), food may be mixed

with spiked-sediment before exposure.

Sediment: water volume

1:1.75t0 14

Amphipod age

7 to 8 days old

Temperature

23 = 3°C (daily average: 23 = 1°C)

20
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US and Canada conducted several ring tests using H. azteca (the Table below).
We'd like to utilize the results of the ring tests for OECD TG development.

Table. List of existing ring tests using H. azteca

. No. of
Test protocol Period Test substance lab Source

USEPA, 1994 10-day Field-collected sed. 9 Burton et al., 1996, ET&C

ECC Canada 14-day Field-collected sed. 5 Milani et al. 1996, Report.
28-day Field-collected sed. 3-7 (partially reported in ISO, 2013)

i Cd (only 3 conc.) 2

USEPA. 2000 10 day Field-collected sed. 17 )

ASTM, 2002 28-day Field-collected sed. g-12  Norberg-King etal., 2006, ET&C
42-day Field-collected sed. 7-9

ASTM, 2020°b 10-, 28- & 42-day Only control condition 24 Ivey et al., 2016, ET&C

a: Formulated sediment containing alpha cellulose was used.
b: The proposed OECD draft test guideline basically follows ASTM (2020).

There is no spiked-sediment data for 42-day test. We need to perform ring test.

21
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Inter-laboratory 42-day ring tests using = two organic chemicals
Test chemicals and peat (as sediment organics) will be provided from our laboratory.
Analysis of chemicals in water and sediment may also be performed by our lab.

Table. List of candidate test chemicals in future ring tests
Sediment toxicity data

log Kow Caiedony using H. azteca
Pyrene 1] t‘ 4.88 Aromatic hydrocarbon Tani %l?rl‘léiof :_)dzg hour
Chlorpyrifos BOe 4.96 Organophosphate insecticide Many 10-day data w
[Lufenuron ll [ 512 Chitin-synthesis inhibiting insecticide Brock et al. (2018, Aquat. Toxicol.) 28-day J
Bifenthrin N J 6.00 Pyrethroid insecticide Anderson et al. (2015 IEAM) 28-day

Laboratories that have expressed interest in ring test
v IDEA Consultants (Japan)

v National Institute for Environmental Studies (Japan) . . I
v Fraunhofer Institute for Molecular Biology and Applied Ecology (Germany) J oinrin g teStS -

22
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ltem 7: 12:?%)\%’97]%%2 LWz () IX OS5
AERYIEORURR L FIER(REACTIV)DES #ies

The rapid estrogen activity In Vivo
(REACTIV) assay for detecting estrogen
axis active chemicals

AT - EER N chgh-gfp EBALT=AS A

DFE - FRO®LEMEE AV EERERIZE>T (1) =[5
IZFOFVEMERET AMECT O A —CHEEME .
EERET DR (REACTIV assayiREH)

Production of GFP

Choriogenin H

AXE. FBRUSIFAN (= -
EUTHH, EBEHEFcY>IF
ABZEL. TOMREREIRSGH
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tern 10: EIKHE TOMEOGRT (A4 Dilsk— {858
MEER. OECD TG240) OUGTIRR (EEPEATHIRE)

Objectives

* Update the statistics section (ANNEX 10) in response to the
update of USEPA OCSPP test guideline 890.2000.

* Add a few additional sentences/phrases to clarify the protocol
based on the validation studies after approval of TG240 (OECD,
2015).

Revision points
 Statistical analysis (ANNEX 10)
* Endpoints (Table 1. fertile eggs, time to first spawn, etc.)
e Strains (ANNEX 11)
* Typos

25
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Success in zebrafish and stickleback Applicable to medaka?

 The swabbing method consistently generated sufficient - Diaz et al (2019)(Fraunhofer, Germany)
DNA for successful PCR. successfully conducted DMY analysis by
. Swabbing fish of different sizes (20 and 30 mm SL) skin swab method on 52 wks old (3-3.5

cm) and 10 wks old (1.25-2.5 cm) medaka

produced comparable results to the largest fish (55 mm : - e
by comparison to fin clipping method.

SL); however, we do not recommend the technique for fish
smaller than 20 mm due to handling difficulty and the (

potential for injury given the size of the swab tip.
a 1 )

invasive DNA technique?

Swab method is really a none- J

« Possible bacterial/fungal infection and stress
by removal of mucus from the body surface.

» Does swabbing cause any damage on survival,
growth, reproduction, other endpoints?

» Fin clipping can be conducted more quickly
than swabbing?

[ The other DNA sampling method J

» Collection of a scale (Masumoto et al. (2000)

FIG. 1. (a) Restraint and swab-
bing of a live zebrafish held within
an aquarium net. (b) Restraint and
swabbing of a live stickleback di-
rectly on a sponge. (¢) Arrow in-
di direction of bbing on
zebrafish. (d) Arrow indicates di-
rection of swabbing on stickleback.
Color images available online at
www.licbertpub.com/zeb

Breacker C. et al. (2016) Zebrafish, 14(1), 35-41.
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ltem 12: FET (OECD TG236) & B =14 ER(TG203) %=

FIFH UTZIATA (Integrated Approach to Testing and
Assessment: FitB& &IOS 7T O—F)

>> OECD TG203D&tzT (2019)

1. ERERODHIIR

2 JBREE - FRIKERDIBEN

3. EMEREATS 3> & UTEHRLU. "B
(Moribund)” ZFEICRHBDIT> K12 bE
U CHETE (ZE5EZ= Ehin)

Test Guideline No. 203
Fish, Acute Toxicity Testing
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Annex 4MDEIR

Loss of equilibrium

Abnormal
swimming behavior

Abnormal
ventilatory function

Abnormal skin
pigmentation

Clinical sign

[Definition

|Svnonvm_s

LOSS OF EQUILIBRIUM (sub-categories below)

Abnormal horizontal orientation

Loss of balance displaying as abnormal horizontal
orientation/posture in water column

Keeling, lost righting reflex

Abnormal vertical orientation

Head-up or head-down posture

Loss of buoyancy control

Floating at surface or sinking to the bottom

(ABNORMAL SWIMMING BEHAVIOUR (sub-categories below)

Hypoactivity

Decrease in spontaneous activity

Torpid, apathy, lethargy, weak, immobility, inactivity, ceased
swimming, quiescent

Hyperactivity

Increase in spontaneous activity

Erratic swimming, skittering

Corkscrew swimming

Rotation around long axis; erratic movements, often in
bursts

Rolling, spiralling, spiral swimming, tumbling, circling
movements

Convulsions

Abnormal involuntary and uncontrolled contraction of
muscles

Seizures, twitching, muscle spasms, shaking, shuddering,
vibration

Tetany

Rigid body musculature (intermittent or permanent)

Paralysis

Irritated skin behaviours

Flashing, scraping, rubbing

Abnormal surface
distribution/behaviour

Abnormal depth selection, close to water/air interface

Jumping, surfacing; on/at/near/just below surface/top

Abnormal bottom
distribution/behaviour

Abnormal depth selection, close to base of tank

Diving, sounding; Lying on/ orientation to / collecting at/ near /
just above bottom

Over-reactive to stimulus

Under-reactive to stimulus

Flight (startle) or avoidance response to: visual (hand
passing over top of tank, light beam), tactile (touch) or
vibration (tank rapped lightly) stimulus

Hyperexcitability; hyperactivity after stimulus/threat

Not responsive to external stimulation; inactivity after stimulus/
threat

Loss of schooling / shoaling behaviour

Individual fish show loss of aggregating and social
interactions

Isolation, social isolation

Dense schooling / shoaling behaviour

Increase in clumped association of fish

Crowding

(ABNORMAL VENTILATORY (RESPIRATORY) FUNCTION (sub-categories below)

Hyperventilation

Increased frequency of opercular ventilatory movements,
with possible open mouth and extended operculae

Rapid/strong respiratory rate/ function. Heavy gill movements,
strong ventilation, strongly extended gills, abnormal opercular
activity, operculae spread apart, mouth open

Hypoventilation

Decreased frequency of (and possibly shallow) opercular
ventilatory movements

Reduced/laboured/weak/slow respiration/respiratory
action/ventilation

Irregular ventilation

Irregular opercular ventilatory movements

Sporadic / spasmodic respiration / gill movement

Coughing

Fast reflex expansion of mouth and operculae not at water
surface - assumed to clear ventilatory channels

Gasping, abnormal opercular activity, yawn

Gulping

Mouth (and opercular) movements at water surface,
resulting in intake of water and air

Piping

Head shaking

Rapid lateral head movements

[ABNORMAL SKIN PIGMENTATION (sub-categories below)

Changed / increased / dark(ened) colour / pigmentation /

Darkened - q

melanistic markings
Lightened Pallor, pale/changed/weak pigmentation
Mottled Discoloured patches

OTHER VISIBLE (APPEARANCE & BEHAVIOUR) ABNORMALITIES (sub-categories below)

Exophthalmia

Swelling within orbital socket(s) resulting in bulging of one
or both eyes

Exophthalmos, exophthalmus, popeye, protruding eyebal |

Oedema

Abdominal swelling due to accumulation of fluid. May
cause protruding scales and/or fissure in abdominal wall

Distended/swollen/bloated abdomen/gut area; dropsy

Haemorrhage

Petechias (pinhead sized spots) and/or haematoma (area of
blood) due to intradermal or sub-mucus bleeding

Mucus secretion

Excess mucus production

Mucus build-up (pay close attention to eyes); increased
secretion (mucus on skin or in water); mucus loss

Faecal (anal) casts

String of faeces hanging from anus or on tank floor

Aggression and/or cannibalism

Aggression, direct attack, domination of choice tank locations,
pick at or eat bodies of dead fish

Clinical sign[CcDUWLTD
BRREFIATZa>

A DDV TDIBEIRD
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.. . . Death/Clinical :
Category | Clinical sign Definition oy e Severity
) No swimming and attaching stomach on the %
Grounding bottom (fins are still moving) 0.67 Moderate
Hyperactivity Skittering toward undefined directions 0.82%* Moderate
* Equilibrium function is lost and backstroke
and spiral movement (vertical direction), and
Tumbling corkscrewing (horizontal direction) 0.88* Moderate
* Backstroke, spiral and corkscrew swimming
Abnormal were observed simultaneously in many cases.
Swimmin
Behaviorg * Lying on side with motion of gills and fins, but
Loss of momentary rapid swimming after stimulation or %
o : 0.88 Moderate
buoyancy abnormal swimming at bottom of tank with loss
of buoyancy.
* Lying on the bottom of the tank
* No movement in gills and fins
Lethargy * By stimulus such as tank rapped lightly, swims 1* Severe
slowly but eventually ceases to sink on the
bottom
* Lying on the bottom of the tank
Recumbency . ving . . 1* Severe
. Gills are moving but fins are not
Immobi-
Teziten Floating at * Gulping 1* Severe
surface * Gills are moving but fins are not

K Arithmetic mean of eight chemicals

Clinical SignsDERR D E &L (+tD AT

National
Institute for
Environmental
Studies, Japan

=) HFRE
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0 : .
=| 96 h Fish acute toxicity test (TG 203) , - ..

®a Hb e a e | deatn] O Eé'a'{r]'c':]iﬁil:'éi's'i'é}{;';'ﬁ"i
< i . [JDeath Clinical signs =1 |
"‘E @ | a — b — C — d — e Hdeathli ____________________________________
£ i
S ®la e —e —d e M deatn:
o} i
@) T

@ | a —— b —_—C —i—c d —_— e — death
i or
% No sign i :fl;ergrlc
“Oh
Time on

» Our current interest is the link between the clinical signs and chronic
effects (impacts on growth/reproduction)

» We are currently working on the link between the low Death/Clinical
signs ratio signs and the early life stage test (TG210) results.

96RFEIK DSEIE? ? 2 12X E L DEEME? ? ?
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NORMAL ZEBRAFISH DEVELOPMENT AT 26°C A nnex 4, Fl g . 2 ) ok W O O O O
. 02h s s 0,75 h B
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(-i,. : .. s 2n eggs n fertilised eggs OOOO
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Glass vessel with OOOO
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b i > g 24 h pre-
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Fig. 1: Selected stages of early zebrafish (Danio rerio) development: 0.2 — 1.75 hrs post-fertilisation
(from Kimmel et aI 1995). The time sequence of normal development may be taken to diagnose both
fertilisation and vmblhty of eggs (see paragraph 26: Selection of fertilised eggs).

19
© OECD, (2013)

Fig. 2 Selected stages of
late zebrafish (Da: lorerl)

Klmmel al, 1995 (3)))

© OECD, (2013)

» 20 eggs per concentration using 24-well microplates
> 96 h exposure (hatching at 48-72 hpf @26°C)
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Relatively good correlation was
observed for 72 chemicals
compared between FET and TG203
(all species included) results
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This may not be true for some
pharmaceuticals metabolized in liver

-
o
]
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10° “lr ®  FishLC50 =0.989 x FETLCS 195
; Slope 85% Cl: (0.92, 1.07)
r=0.95, 72 chemicals
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Belanger et al. (2013) Environ Toxicol Chem, 32(8), 1768-1783 36



TG249 (RT-Gill-W1 assay)

INDTT—ERARDIRRICLD IOV A
T SHRgRZFHUVVZRTgill-W1 77wtz

AA REFH KB AR TP
(Eawag)DKristin SchirmerZi% 5
MHEFEUEFE

>> Effects on Biotic Systems

Test Guideline No. 249
Fish Cell Line Acute Toxicity:
The RTgill-W1 cell line assay

14 June 2021

HIFR
(GARRIRTUE)
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EROEW IR ZEIRIBAFAR (JINSFEFHAFRE) oS80T

ex ovo assay (Japanese Quail)

eye

heart

The avian surrogate eggshell culture
method can be applied as a new method of
administration due to more flexibility in
setting the dose of test substances.

We are also developing a method for

culturing quail embryos in artificial vessel.

Kawashima et al. (2016) Frontiers Neurosci 10 (296) 5 40
Kawashima et al. (2005) Zoo Biol 24: 519-529
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DERTCIARYA Chironomus yoshimatsui
@3axkE Hyalella azteca
QAAzITra Daphnia magna
@Hr=IPra Moina macrocopa
Gl=Z=txa+€ 3> |Ceriodaphnia dubia

. Paratya compressa
®xAhTE improvisa
@DEASZH Orizias latipes
+J5 Danio rerio
©@ 7Z v EAv b= Pimephales promelas

/

W7 HILFT Acartia tonsa
7= Americamysis bahia
@aoxs4 Lemna minor

https://www.nies.go.jp/kenkyu/yusyo/suisei/index.ntml 4





