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INTRODUCTION

1. OECD Guidelines for Testing of Chemucals are periodically reviewed to
incorporate scientific progress, changing regulatory needs, and ammal welfare
considerations. The revision of this Guideline (originally adopted in 1981, updated 1n
1984, 1992), reflects also updates on a series of recommendations from the OECD Fish
Toxucity Testing Framework 2011 (OECD, 2012), and includes:

e Alternative methods: in the interest of amimal welfare and efficient use of
resources, 1f 1s important to avoid/reduce the use of ammals whenever possible
and appropriate. Therefore, before carrying out a fish acute toxucity test
according to this gmdeline, 1t should be considered whether reliable information
on fish acute toxicity could be derived with alternative methods i a weight-of-
evidence approach, such as the use of QSAR_ read-across, fish embryos (OECD
2013), fish cell lines and others. Alternatively, the use of the threshold approach
(OECD, 2010) or the linut test as described mn § 30 of this gumdeline may be
sufficient. Where testing on fish 1s required (1.e., alternative methods currently
may not be sufficient for all jurisdictions and testing needs. Therefore; make sure
the tests fulfil the regulatory requirements), alternative methods such as those
listed above can be considered for range finding.

e A specification that testing the minimum concentration causing 100% and the
maximum concentration causing 0% mortality are not mandatory requirements
(e.g no need to test additional concentrations just to demonstrate 0 and/or 100%
mortality).

e owmdance on the circumstances under which a water control 1s required when
solvent 15 used (OECD, 2018).

e the infroduction of estuarine and marme fish species in the recommended species
lst.

YA KB EDE
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TABLE 1: RECOMMENDED FISH SPECIES, TOTAL LENGTHS AND TEST CONDITIONS
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Species® Temperature’ Salinity® pH Hardness Photoperiod Recommended
(°C) (o) (mg/L CaCO;) (hours light) length range’ (cm)
Danio rerio
Zebrafish 21-25 <0.2 6.0-8.5 40- 250, 12-16 1-2
preferably <180
Pimephales promelas
Fathead minnow 21-25 <0.2 6.0-8.5 40-250, 12-16 1-3
_ preferably <180
Cyprinus carpio p =~
Carp 20-24 <0.2 6.0-8.5 40-250, 12-16 2-4
— preferably <180
Oryzias latipes
Japanese Medaka 23-27 <0.2 6.0-8.5 40-250, 12-16 1-2
— preferably <180
Poecilia reticulata =
Guppy 21-25 <0.2 6.0-8.5 40-250, 12-16 1-2
preferably <180
Lepomis macrochirus
Bluegill 21-25 <0.2. 6.0-8.5 40-250, 12-16 1-3
preferably <180

L [ — =71 =
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Oncorhynchus mykiss

Rainbow trout 10-1410 =0.2 6.0-8.5 40-250, 12-16 3-6
preferably <180

Gasterosteus aculeatus

Three-spined stickleback 13-19 0-35 6.0-8.5 40-7500 12-16 1-2

Cyprinodon variegatus

Sheepshead minnow 23-27 15-35 6.0-8.5 3000-7500 12-16 1-2

Dicentrarchus labrax

European sea bass 18-22 15-35 6.0-8.5 3000-7500 12-16 4-8

Pagrus major

Red sea bream§ie 18-22 30-35 65.0-8.5 5000-7500 12-16 2-4

BE - BKADEMIZOWTOESRHY
> H 2|:7b\ 5IEKEFRERES READOREREEN
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Test Concentrations

100%%5t T D &
EE R (LCyg0)
0% IE T DEx
= (LC,) &
WA E L7

21. When selecting the range of test concentrations, all sources of information
should be considered, such as predictions within the applicability domain of valid QSAR
models, valid read-across or grouping estimates and data from other tests, e.g. using fish
embryos or fish cell lines. In case such data are not available or sufficient confidence
cannot be gained, a range-finding test using fish, preferable with the same species (1),
should be considered. In this case, use of the Threshold Concentration (OECD, 2010)
derived from algae and daphnia studies (Annex 1) may guide setting the concentration
range. Note that 1t 1s not a mandatory requirement to identifv a maximum concentration
causing 0% mortalitv nor a minimum concenfration causing 100% mortality.

22. For the definitive test with fish, at least five concentrations in a geometric series
with a factor preferably not exceeding 2.2 are used; smaller separation factors of 1.6 to
1.8 should be used whenever possible (Ruth and Springer, 2011).

Controls

ﬁﬁmﬁm

I RET=DN
BE 1T RS
DEREIF |
H+DRER
‘N

23. When a solvent is used, a solvent control is required in addition to the dilution
water control. Howex Er. the d111111011 water contr 01 can be 01111tted and the test conducted

the needs for these data and the 1egu11e111€1 1ts of the relevant 1egulat01l authorities. Low

toxicity solvents only (1.e. acetone, ethanol, 111ethanol, tertiary-butyl alcohol, acetonitrile,
dimethyl formamide, dimethyl sulfoxide. and triethylene glycol) as recommended in
Guidance Document No. 23 (OECD, 2019) should be used whilst solvents of unknown
toxicity should not be used. It should be noted that in spite of the low toxicity for fish,
dimethyl formamide and dimethyl sulfoxide should be avoided where possible on human
health and safety grounds.



WETDHRA > +(5)

OBSERVATIONS, HUMANE KILLING AND MEASUREMENT OF FISH

22 (31 H2/m]
12 (RYD24
BFf &L W BIiC
2[3])

Clinical Sign
(FZWTREIR)
DI EIZER

EEu DER
=h 50 ANE
b

26. Observations and recording: To the extent feasibly possible, a minimum of 2
observations should be conducted within the first 24 hours of the studv with preferabl
at least 3 hours between observations. For example. fish could be inspected at 2+ 0.5 1
5 £ 1hand 24+ 2 h after the start of the exposure (dav 0-1). On days 2-4 of the test. all
vessels with living fish should be inspected twice per dav (preferablyv earlv morning and
late afternoon to best cover the 24-hour periods). Mortalities and visible abnormalities
in regard to equilibrium (e.g. loss of balance, head up or down, floating at surface or
sinking), appearance (weak or dark pigmentation, exophthalmia), ventilatory behaviour
(e.g. hyper, hypo or irregular ventilation, coughing) and swimming behaviour (hyper or
hypo activity, immobility, convulsions, near surface or bottom, dense or loss of
schooling) are recorded. If possible, additional clinical signs may be reported. as listed
mm Annex 4. Tables 1 and 2.

27. Mortality: Fish are considered dead if there 1s no visible movement (e.g. gill
movements) and if touching of the caudal peduncle produces no reaction.? Mortalities
are recorded, and dead fish are removed as soon as they are observed.

28. Humane Killing of fish: Surviving fish of the treatment groups are euthanised
at the end of the exposure, whereas euthanasia of surviving control fish 1s not required,
but they should not be used in another test. For the method of euthanising the fish, please
refer fo the respective national or (EU) guidance (e.g. Directive 2010/63/EU) (European
Commission, 2010). ?



Clinical Signs (Annex 4, Table 1)

TABLE 1: Clinical signs observed in fish, compiled from publications (CCAC, 20015; Rufli, 2012;
Drummeond et al, 1986 and Midtlyng et al, 2011) and TG203 score sheets provided by individual
laboratories. Non-shaded rows are the major categories of visible abnormality for which recording has
been mandatory in TG203 since 1992. Shaded rows are optional explanatory sub-categories.
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C al sign
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LOSS OF EQUILIBRIUM (sub-categories below)

[Abnormal horizontal orientation

Loss of balance dizplaying as abnormal horizonta
orientation/posture in water column

Keeling, lost righting reflex

(Abnormal wertical 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, guiescent

Hyperactivity

Increase in spontanepus activity

Erratic swimming, skittering

[Corkscrew swimming

Rotation around long axis; erratic mowvements, 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

lumping, 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

Flight (startle) or avoidance response to: visual (hand

Under-reactive to stimulus

passing over top of tank, light beam), tactile ({touch) or
vibration {tank rapped lightly) stimulus

Hyperexcitability; hyperactivity after stimulus/threat

Mot res ponsive to external stimulation; inactivity after stimulus /|
threat

Loss of schooling / shoaling behaviour

Individual fish show loss of aggregating and social
interactions

Isclation, social isclation

Dense schooling / shoaling behaviour

Increase in clumped association of fish

Crowding

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

Hyperventilation

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

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

Hypaoventilation

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

Head shaking

Fiping

Rapid lateral head movements

ABNORMAL SKIN PIGMENTATION (sub-categories below)

Darkened \iﬁngﬁac .'r |'\crea.sed { dark(ened) colour / pigmentation /
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 eyeball

(Oedemna

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




EREZBFEI D14 (Annex 4, Table 2)

2-3,5-6, 24, 30, 48, 54, 72, 78, 961 H2[E 18 E D EHES !

TABLE 2: Example format for sheet to record clinical signs. Each column represents one set of observations. If no abnormalities

number of individual live fish oh

f?

erved, simply record "NAO". Otherwise, record the
erved displaving an abnormalitv. Grev rows represent optional explanatory sub-categories for recording observed visible abnormalities

[Eruichy B tank details

[Test Day/ Obsarvaticn

Day 0, 2-3 hours

Cray O,

5-6 hours

Day 1, rosoemd ng

Cray 1

afte rmoon

Dy &, nncami ngg

Day 2, attermoon

Cray 3, momming

Day 3

e oo

Dray 4, Meorming

s pproximate observation tirme from Start

2.5

5.5 I

24 h

20 h

A8 h

54 h

F2 h

FE h

S&

Crate f Tirmse

Mo, live fish in tank for scodng

Mo, mordbund® rermoved after sconng

Mo, dead remowved

IT s i s i &5 G anded, recond “hACH

————
LOSS OF EQUILIBRIURM

A b | horizontal orientaticn

s bricrina | vermical orfentation

Loss of buoyancy control

IABMORPAAL SWIRMING BEHAVIOUR

Hypoactivity

Hyperactivity

C orkcs crow swimming

[Convulsions

[Tatany

lrritated skin behaviours

A bncrna | surface distri botiom e b owur

LA v | Dot bomnn i S T bt o, e hiawi our

O reactivie To & Tl s

Lireche r-reactive o stimulus

Loss of schooling / s hoaling behaviour

Dense schooling f shoaling behaviour

JABNORPAAL VENTILATORY FUMCTION

Hyperventilation

Hypowvant =

lrregular ventilation

coughing

lswiping

Head shaking

JABNORMAL SKIN FIGRMENTATION

Cria rhaimiing

Lightening

hASTT] el

JIOTHER WISIBLE ABM ORMALITIES

Excphithalmia

PO i

Haemomhage

hAucLes secretion

Fascal (anal) casts

o e xm and/or cannibalism

Mot ST

rdl @ bowvie. Please des o b-n.

*at present there is no international agreement on the definition of moribund.
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LIMIT TEST

30. Using the procedures described in this Guideline, a limit test may be performed
for 96 hours at 100 mg/LL or at the limit of solubility in the test medium under test
conditions. or at the threshold concentration as defined in Annex 1, whichever is the
lowest, 1n order to demonstrate that the LCsp 1s greater than this concentration. The limit
test should be performed using at least 7 fish, with the same number in the control(s).*
If visible abnormalities are observed, these should be recorded (see Annex 4 for a
comprellensive list of sublethal clinical signs that may be recorded on a volun‘rmy basis
1n addition to the observations mentioned in paragraph 26). The limit test is considered

-

valid. if the control mortalityv 1s = 10%. or 1 fish if fewer than 10 control fish are used.

Z (H L <IF10%) kL CHREAE
MNRiLE L TEWNW? 2?27
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Clinical SignsX&EIX) — FEID R A X - ZEELIFEAER
BT > BEXRICEN
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https://kate.nies.qgo.jp
KAshinhou Tool for Ecotoxicity
Ecotoxicity prediction system

KATE (Kashinhou* Tool for Ecotoxicity)lFIRIEA DiEA E75 (zlzﬁ‘x'.
16 FE~TH30FEE) & LT, EILREMEMIZENT,
T -HARIN-E=EEEEMEE (QSAR) IZTEDCAREN
FHl X T LA

Log PEELIRF & L TERABEDHEEICEDEF A

-
I—

EHDKATED/N— 3> (KATE2017) TlZIhETOREE. =
//ZIO)"_,\Eﬁ’f_&jﬁ%ﬁﬁ%ﬁ('}"@fdﬁ( . I O, B

D2 L BEDOWA = F Al EE

K EIRIE R T (USEPA) T (X ECOSARMY L <
FAINTWS
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2A3HIZKATE2020& LT = a—7 L4

EIBREMAM > RRUAY - BEARTY— > SESUHTES AT A

KAshinhou Tool for Ecotoxicity

EREREMFTRHRATL

English J"!‘
2019-01-30 L FEREMFU AT AKATED-T >4 —Fw MR (KATE on NET) OE#R (KATE2017 on NETIETUR) ®2HLELIE. BHEELTZ2R< LS. BEIEHT Z Y Firefox
=5EE KATE2017 on NETETU OB ROEHIC. BEROTEHR - TBRBREEZSFELTEDET.
5% : EEEWMER REURAY - BEME T — KATEBY kate@nies go.jn
Ho hRUT—
FESHFMS AT A TKATE (1) | [£D2WT
L EHED
FAQ EESMFASATA (B KATE™) & SEEOFEEE (FRIEENSTH0ER) LT EUSENER SBUAY - BERARTY—CHT. BE - BRESNTEESHQSART 2
IEEMEOSESEENS SEIUEUFRICS TS EEINEE (LCo) . ITLIOEKESHBICHITZLESEEE (CCa) SOSEEEE FATRIEEEMELTNET, KATE2017 on NET
S E (NOEC) . ETIO8REIBCST2EHEEE (NOEC) . EFRLERESHBCHITI¥FHFEEE (ECxn) LSHEBEERE (NOEC) OFAEEMLELE.
BT BHE A AR
- E2MEERBOAAE. CASEES “ BREPEEN T« YAV EREC I BSMLES P THL. log P * L& BQSARFEIEITVET,
i) 2B
HRt -
KATEICAWVBQSARTUICEZ A - MREIEUSERAMICEVTEREINTVET.,
y N #1  KAshinhou Tool for Ecotoxicity
S R %2 (EEMEEREET SROOER0GORENSR2EET
. %3 LSNOSTFEEESZIRINEEE TRERZ LLERTF
i'%'nﬁ w4 ADH =)L KSEFREE EFNEOENOEDIAHDIEE) #IELFET. EICR Y FOEEERTSE
KATEDESECYz> T3, BESNERLUCEESHABRRE (EE54RAEHE. T3 03MmkESHE. =Y 08mEHE. SFssEsR. S EaRsTsE) 8LURERER
A ADEARNEHEHRERFEET YL LTEVWTVETY.
Sih. ABREESENEZNIESCE. QSAREFIILORELEITOFETT .

Version 4.3.1, 2019

QSAR TOOLBOX i e

into Categories

QSA R TO O I b OX/\ O) ::% %\Jﬁl’ % E QSAR Toolbox 4.3 Cofinect fo e ver (€ eabing hew s=ssiah PNCreating e Work=pacs

Desktop Client @)OECD EECHA Qacie

4
Y
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NIES > CHERR > KATE > KATE2017 on NET
User Login > Input > Results

Output from https://cactus.nci.nih.gov may be shown here.

Thanks to Chemical Identifier Resolver Service provided by NCI/CADD Group.
SMILES can be generated by using molecular editor JSME Editor .
Glossary is here .

The KATE system can predict ecotoxicity of organic chemicals only.
KATE2017 cannot predict ecotoxicity of chemicals represented as following types of SMILES:
i. SMILES which includes elements other than H, C, N, O, F, Si, P, S, Cl, As, Br, Sn, and .
ii. SMILES which includes ions other than ammonium [N+] or pyridinium [n+].
iii. SMILES which includes ".", i.e. SMILES which expresses a mixture.

The strings such as [Na], [K], [Li], [Na+], [K+] and [Li+] in SMILES should be replaced by the protonated forms.
For example, "clcccec10[Na]" needs to be replaced by "clcecec1O™.

Input SMILES of your chemical

[cAS to SMILES, IUPAC Name| Name to SMILES, CAS| [SMILES to CAS, IUPAC Namel|

{LEEE, YWEHA, SMILES,
« SMILES * Required 1t %*ﬁ ﬂ: fd‘ & b Eﬁ%illi
g ! log P Recommended | - % Inll 75\ __I-

CAS| | Name |
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=
=
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4% 8 X T LAKATE(4)

H 5 R A

CASRN® 622-06-8
Chemical Name 1-ethvl-4-methvl-benzene
[SMILES [€Cclcce(Cecl

[Molecular Weight [120.19
[Measured Value in KOWWIN Database [3.63

log P Calculated Valule by KOWWIN |3 5787
User Input Value || |update|
QSAR Results
ie [IFish (chronic) [ Fish (acuote) IZ‘Dap]m.ia (chronic) Daph.ma (acute) Algae (chronic) Algae (acute) [ |
= [Rr2<[07 | Mq2<[os | Ma<[s | Log |
Type of Predicted Toxicity log P Predicted - Applicability Domains Statistics of QSAR Class
QSAR Class Name™! Species . Typeof | Typeused Used | Toxicity 950/; I:red_u;twn 5 3 5 5 4
(acute/chronic) Bcatin Toxicity | for Prediction Value [mg/L] ena Strsomre ) g | B )| BMEE (Sox
- T Fish(acute) | 96hr | LCS0 |Measured 363 5| 1098.26] in in [07800 07080 | 03173 [ 2301)
D ot pii ik icale) Fish (acute) 96-hr | LCS0 |Measured 3.63 49|  [0.99.24] in m 09156 [0.9110 | 03546 [151025)
P ¢ x sromstiowlo X, fissdR=0 Daphnia (acute) | 48-hr | ECS0 | Measured 363 17 [043.7] in in |08251 (07501 [ 0.2554| 17(0)
S W Daphnia (acute) | 48-br | ECS50 | Measured 363 19| (04101 in in |08416 |08331| 03379 | 82(15)
I peroic s fiilfac aribel Algae (acote) | 72-br | ECS0 | Measured 3163 35| [049.25] in in 07969 |0.7772 | 04135 | 49(37)
O Cnos X wio o+ unreactive (Fish chronic) | Fish (chronic) - NOEC | Measured 363 023| [0016.33] in in 07424 |0.6408 | 045| 12(0)
D ——_——— Fish (chronic) ~ NOEC | Measured 3.63 024 [0.015,39] in m 07441 [0.6313 | 04571 | 11(0)
O ¢ X sromatic wio X, fused R=0 Daphnia (chronic) | 21-day | NOEC |Measured 3.63 034  [0.00,13] in in  |09137 [08013 | 02362| 15(0)
O parcotic group (Daphnia chronic) Daphnia (chronic) | 21-day | NOEC |Measured I [0.027,2.3] in | @ [o7503 [om362 | 04806 | 748)

* 1 The query chemical may be classified into multiple QSAR classes. Click ~™ to see the details of the QSAR model.

* 2 KATE evaluates the applicability domain of the QSAR class as "Structure judgement” based on the predefined substructures.
"in": All substructures of the query chemical are included in the list of substructures found in reference chemicals of the QSAR. class.
"in (conditionally)": Basically same as "in", but the query chemical also contains substructure(s) in "narcotic group”.
"out of": In the query chemical, there 1s at least one substructure(s) that 1s in neither the reference chemicals of the QSAR class nor those of "narcotic group”.
In the case of "in" or "in (conditionally)", the query chemical 15 regarded as within the applicability domain for structure.
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REBKEEMDORES RO RIE - R

DA RYA Chironomus yoshimatsui

@F3axTkE Hyalella azteca

QAAzTra Daphnia magna

OS> Moina macrocopa

G| =t xa+ 3> |Ceriodaphnia dubia

GlxHTE Paratya compressa
improvisa

@D A5 H Orizias latipes

I35 Danio rerio

© 33 Y EAvES Pimephales promelas

THAILFT Acartia tonsa

7 = lAmericamysis bahia

WERPP2=13;: Daphnia pulex {th 55&

Bavxsyv Lemna minor

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




