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(Annex 4, Table 1K D)

Clinical sign [Definition

|Svnonvms

LOSS OF EQUILIBRIUM (sub-categories below)

Loss of balance displaying as abnormal horizontal

Abnormal horizontal orientation N ) )
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

. . Rotation around long axis; erratic movements, often in
Corkscrew swimming

Rolling, spiralling, spiral swimming, tumbling, circling

bursts movements

Convulsions Abnormal involuntary and uncontrolled contraction of Seizures, twitching, muscle spasms, shaking, shuddering,
muscles vibration

Tetany Rigid body musculature (intermittent or permanent) Paralysis

Irritated skin behaviours

Flashing, scraping, rubbing

Abnormal surface

o X Abnormal depth selection, close to water/air interface
distribution/behaviour

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

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

Over-reactive to stimulus

Under-reactive to stimulus

Hyperexcitability; hyperactivity after stimulus/threat

Not responsive to external stimulation; inactivity after stimulus/
threat

Individual fish show loss of aggregating and social

Loss of schooling / shoaling behaviour | )
interactions

Isolation, social isolation

Dense schooling / shoaling behaviour |Increasein clumped association of fish

Crowding

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

Increased frequency of opercular ventilatory movements,

H tilati . .
yperventilation 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

Decreased frequency of (and possibly shallow) opercular

Hypoventilation .
ventilatory movements

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

Irregular ventilation Irregular opercular ventilatory movements

Sporadic / spasmodic respiration / gill movement

Fast reflex expansion of mouth and operculae not at water

Coughin,
Ehing surface - assumed to clear ventilatory channels

Gasping, abnormal opercular activity, yawn

Mouth (and opercular) movements at water surface,

Gulpin
AL 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 L A

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

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

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

Exophthalmia
P or both eyes

Exophthalmos, exophthalmus, popeye, protruding eyeball

Abdominal swelling due to accumulation of fluid. May

Distended/swollen/bloated abdomen/gut area; dropsy

Oedema
cause protruding scales and/or fissurein abdominal wall
Haemorrhage Petechias (pinhead sized spots) and/or haematoma (area of

blood) due to intradermal or sub-mucus bleedin

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 ator eat bodies of dead fish
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Relevant

Test species Class ) Test condition Habitat Feeding mode
guidelines
Chironomus sp. insect OECD, USEPA, ASTM e Endobenthic SLEpRSIEN AIE Elpesi:
S,G,Em feeder
Lumbriculus variegatus oligochaete OECD ;Oélllg/ZS e Endobenthic Sediment ingestor
. . Submerged 14d Uptake from root or
Myriophyllum spicatum macrophyte plant OECD G Rooted shoot.
_.r Detrivore, some
Hyalella azteca amphipod USEPA, ASTM, ISO ;0é1£|;/28/42 d Epibenthic subsurface deposit
| ' feeding
L 10d
Diporeia spec. amphipod ASTM S G Endobenthic Deposit feeder
nnnnnn 1NA Crnilhanthi~

commaris - | g\ ) 2 DFHEICHSNT, & DIERZREPEIC(, AKEEEERE
Heoseniasn. | (C 3 AEYIIB(RIN DB, EEIE, BEALAR) DB (BRMEFERT ™

Tubifex tubifex jj /]’9 /1 ) t ingestor
Ja g
Caenorhabiditis elegans ~ nematode ASTM, ISO S Endobenthic Bacterial ingestor
) . .
Lampsilis siliquoidea bivalve ASTM draft 8d Epibenthic? Suspension and deposit
S,G feeder
Heterocypris incongruens ostracod ISO g dG' Epibenthic Omnivorous
fa 1 E . . . .
Rana sp. Amphibian USEPA, ASTM od plbeqthlc Suspensmn/benthlc/de
S,G /pelagic posit feeder
1 Epi . . .
Buro americanus amphibian USEPA od plbeqthlc Suspension and detritus
S, G /pelagic feeder
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S: Survival, G: Growth, R: Reproduction, Em: Emergence, Ec: Ecdysis ECHAB A5 > A THESE



o E/XB1ER1,: Epibenthic RTEM), K& & iEAH

® F/LBIREEAT: Detrivore (- MU A XIBER), —EBIEKEB R DOHEREYD
H1EEH

o KEALEYIDHI TIILERNESRRZ S EMHET —HFX—XH D)

- %2 Hyalella azteca = Chironomus sp. > Lumbriculus variegatus
H. azteca (ZChironomus sp. KDEE L XOA REE(CEHES

% < DZREEN IR BEREN @ (USEPA, ASTM, 1SO, OSPAR)
o USIOFIMDOEEDD: H. azteca.
BRI (IR RESE(CL O TL LT DR S

® EERETCOHBENES

o FREFRIIEERME(FAABDEE £733)

® 5K (/L <730

R PAEY e e SISV sy (S /eI I 73 E OECD TGICiE L7\ \DAY?
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Ref) ASTM E1706-05, Table 1



RERADEE( - BHOLB

sNERTE: Hyalella azteca HEETZN,
DR IKEE (Gammarus pulex,
Gammarus pseudolimnaeus, Gammarus

fossarum=s) ©FFHBIEE

RIRIKE

A1 VRS D#EfR

" w OECD TGTIEEE
L=220 Fa v S

2-4 weeks

AL :28 d (RME2510 d
Eﬁ%ﬁ)ﬂﬂl’aﬂ (RS or} e

AR e Ar) [ p——e
EQE - :F"g]-ﬂf;

BB : 28 d
—Be~7d (RFEH Ve | O\
D) BREBA: 1EK, F1EK,

IKIoWINHE]. fZ12. IRE
FhERNE, BREFER

IVRRAOb:
= SLE N A S

(C123?
< — D DO_‘?‘Z MT
ES: K = 1: 4 (K&E: s ‘ DIRFEH A E

>55mL or iES> 2.0 cm) 28




® VMG-eco COERBIRMDRTEZ (CILK CRE. HFH) ORI (RAR. T

S2A, RERE) OEFARANDT7 > T — heEtEUTZ,

e =

RS

MEREREIRFE (CHRNBE—T T TAIRDEEREDSRAF(FID LI DE

XD THED. FAFMICIETERENLLFEL TLND,

CIN

O

DOiREREMY) (118) (AT TEHRZIRESS(SEDH TN T E

WHETHD.
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BT1G201DXET ICMIT =i

I: TG2013I3RFE 3 FEDIER/DZEE(CHEDSMETICDWNT

® Pseudokirchneriella subcapitata
® Anavaena flos-aquae

® Navicula pelliculosa

Il: UTEX 664 (Navicula pelliculosa) DAETE (¥%k) DIEEICD
T

30



Pseudokirchneriella subcapitata

Studies, Japan

(CLBI D& Selenastrum capricornutum)

B HEHREPOTRXTOKRDA ) OFJLIE NIVA-CHLA.

B CNIE19594E(C /)L T —@D Nitelva river, Akershus(CHBU\T
Skulberg KM\ ERER, EHEELTZHBD

AT <
AVT—F2
o Iz — 24
BT —

IXt

First green algae: Ola M. Skulberg isoldted the first green algae strain in the il
collection in 1959. Today, NIVA-CHL1 is one of the most widely used test algae in

31

the world.



Pseudokirchneriella subcapitata

(LLBIDAAFR: Selenastrum capricornutum)
NIVA-CHL1DZEZDEE

1950 —— ® NIVA-CHL1DEEHE (1959)
/ ® Selenastrum capricornutum & [EITE(1964)
1960 ——

/ ® Raphidocelis subcapitata (1986)

1964 —

1970 ——

1980 ——— OELD H“EsEE RRERERDEME OEE (1981)
1984 — 1 /OECD TG201 (1984)
1988 ® Kirchneriella subcapitata (1988)

o _\

2000 — ® Pseudokirchneriella subcapitata (1990)

—F— OECD TG201 (2006)

2010—]

— OECD TG201 (2011) @ Raphidocelis subcapitata (2011)

DFRIFFHFT(CED< 39



Pseudokirchneriella subcapitata v,

Environmental
Studies, Japan

(BLEI DA FR: Selenastrum capncornutum )
Raphidocelis clade
ﬁf NIVA-CHL 1% ===========
Monoraphidium like-1 clade

— Monoraphidium like-2 clade

Monoraphidium pusillum
'_{Monoraphidium contortum

— Akistrodesmus like-1 clade

L Nephrochlamys clade
Akistrodesmus like-2 clade

L Rhombocystis clade

— Quadrigula closterioides

— Podohedriella falcata

L Monoraphidium neglectum
[ Ankistrodesmus clade===========—mm e o = )

L—— Monoraphidium clade
—q Tetranephris clade —==—==—--=-----ssssmossoosmm e

—| Y~ Monoraphidium terrestre

L Monoraphidium sp.

—< Kirchneriella (Pseudokirchneriella) clade

—| <] Selenastrum clade

—< Monoraphidium clade

—— Bracteacoccus aerius

- : C

L Bracteacoccus minor
I Desmodesmus communis

—— Acutodesmus obliquus

1
“dnosBino

B EIKICDWLTIE. R subcapitata Z{ED .
(Kreinitz et al. 2011) DH\ExiE



Anabaena flos-aquae (ATCC 29413)

Thiel et al. 2014 Anabaena variabilis ATCC 29413 (Ava_ R0006)
—100] -1 TNOStOT S PCC 7207 (Al == === ==========3
98 Nostoc spongiaeforme (HM573463.1)

63 Nostoc punctiforme PCC 73102 (Npun_r020)

Nostoc commune (AB094352.2)

Nostoc sp. 8901 (AM711539.1)

Nostoc sp. ATCC 53789 (AF062638.1)

Nostoc sp. 9104 (AM711542.1)

Nostoc calcicola (AJ630447.1

66 100 81 Nostoc microscopicum SAG (GQ287650.1)

2 —— Nostoc ellipsosporum (AJ630450.1)

85 | 91— Nostoc muscorum (AJ630451.1)

100 Nostoc linckia (AB074503.1)

Cyl/ndrospe.mumalatospouun.(G.QZ&Zﬁﬁﬂ.i).__
—.— Anabaena flos-aquae (AJ630419.1) 1

100 L weecm%—n

scale W

72

enorn flos=

8_'_— Anabaena circinalis (AJ630415.1)
Raphidiopsis(brookii (CRD_01297)
—L_______ Nostoc azollae 0708 (Aazo_R0016)

Fischerella sp. JSC-11 (FJSC11DRAFT_R0032)
Trichodesmium erythraeum (Tery_R0014)

Cyanothece sp. ATCC 51142 (cce_RNA045)

Acaryochloris marina (AM1_6417)

89 Synechococcus elongatus PCC 7942 (Synpcc7942_R0004)

Prochlorococcus marinus (Pror01)
Gloeobacter violaceus PCC 7421 (gvir003)

B ATCC 29413 (19644 (CTischerEK(C K D Mississippimn S5ERER. EEE L. Anabaena
flos-aquae E[ETE

B 1%(219734E(CAnabaena valiabilis & [BTE

B DFRIEFENEFENICKID,. ATCC 29413 (ZAnabaena flos-aquae &R U IL— T (TSR &
A<l

B Anabaena flos-aquae (FATCC 29413MD&FRE U TAES.

National
Institute for
Environmental
Studies, Japan
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National

Navicula pelliculosa (UTEX 664) > et

B UTEX664 (ILewinEK5(CKD. 19514 (CAlaska THEEN - EHE# L .
Navicula pelliculosa & [B7E

B Navicula pelliculosa (ILange-Bertalot K5 (C K D 19974 (C Fistulifera & (CF8 &)

m IRTE(L. Fistulifera pelliculosa &MESDH E

m
yai

B UTEX 664 (JUTEX DJLFv—L- 20> 3> FHhS5DAFRHER
IRRE(CTR> TLVB, 35




TG201DeET IR EDHIE

B OECD TG201DHREDF L E B Z =+

Pseudokirchneriella subcapitata = Raphidocelis subcapitata
Navicula pelliculosa = Fistulifera pelliculosa

Anabaena flos-aquae = Anabaena variabilis

B OECDIEERYK T DFistulifera pelliculosa

(= Navicula pelliculosa) UTEX 664D &k E LT,
UTEX661 = NIES-4280 S XUUTEX B673 = NIES-4281
ZflEAd & U CHRET R
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« TG203DHETIZfH S A FHDZMEIRNICE T D IFHINE(.

Death/Clinical signtt @ FI AR gETEM B 5 MNIZE Y | EhiE
DimeElZ EEHT=-H. TG203EEH D EZEEIKIETE TH/\—
TETHELT. SOLHFHRINENVLETHD

» HKBEMEMEDEE)RVFAMIEIEETHAHA. 1R

ICIATI T EABREZDFEAED, KEFEGY ZES
REMEEZREI HDEEDFTHEOBREENIDLETH S

o TG201DERMRICIEL K DO DEREMNH Y . OECDFHERIE

DHEETIREZIREP T, &@NEDLND

R DFEMGEEREER - HETDOFIDTHSHOECDIZH
WT. BR (AREREZEHBR CRELLIIREVRRR) MR
BTEFREMNZHGEI D ENEETHDH
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ELE-SENEET) R EHOFEDEE e

IR REMREARSHEE(H31-R3) [ EEsMREsT
KIREEL D5 Be - ZE) ~

ar [ EE-KIREE J
LRk |
EEEMNZAVE | | EBEPRRELF

CE-KIRECLZE | | WEOHEEE
E(LSMEED | | £V
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=T P
%FT\ K= E ISR " [E I IRIEHI TR
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S FE C PDMS
Ciree = K
PDMS/w
Kow : =D 2/7K
- E° /\*
P (BRI S DS EDERE{LE TR
skt | PE | aENBESYAVTEHESE o
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BEAKEMERVEHSHERRBEQRE

IRIE A IR Eﬁnfﬁm #EE (H30-32) 9%51%%%**
. ;.. 67 1 - MITFZEHIEEA \ L\_CEE
o [EEET CAC BT 4 A=t
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7K HE HE q:% 7 % 377% 'ﬁ O (_, \ —C @6 e or

Studles Japan

]

LT RZRRDEEREMIED IRSE

RBKEEVORIESBOTRIE - R

DERTCIARYA Chironomus yoshimatsui
@3axTkE Hyalella azteca
@AAzITra Daphnia magna
@HETITPra Moina macrocopa
Gl=Z=txa+€ 3> |Ceriodaphnia dubia

. Paratya compressa
©3nTE improvisa
@DEAXSH Orizias latipes
+£IJ35 Danio rerio
@3Z‘y MAEALE Pimephales promelas
W7 HILFT Acartia tonsa
7= Americamysis bahia
(WEPPEI: Daphnia pulex #h 55
Bavxos4y Lemna minor

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



