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Abstract: Aquatic toxicity testing is widely used to assess aquatic hazard of chemicals, and fish aquatic toxicity
data is a critical component that contributes to aquatic ecological risk assessments and management decisions. In
this paper, existing guidelines for fish toxicity testing and commonly used fish test species are summarized. For
commonly used fish species, including zebrafish (Danio rerio), medaka (Oryzias latipas), and fathead minnow
(Pimephales promelas), their characteristics as fish model species and their application in ecotoxicity testing are e-
laborated. The China Ministry of Environmental Protection (MEP) Decree No. 7 recommends Chinese rare minnow

Gobiocypris rarus in aquatic toxicity testing. Published studies have mostly focused on acute toxicity, while regula-
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tory toxicology related chronic toxicity studies need to be evaluated in future.

Keywords: fish model; Gobiocypris rarus; Danio rerio; Oryzias latipas, Pimephales promelas; ecotoxicity test

XFE S A P R AT B 2R R, T e
o JEL A < ok R A A A I 1) W b B O A A
XA YRR EEAT G LU LAt (1) 4 B IE
AR AR M — KRB, QOB 5 18I 5 T
TESLI 3 N SR AN EGE ; Q) 2 e Ty
SO (RS IATIRERAE, B W B A A
KIWGFF# Escherichia coli I¥%+): Saccharomyces cere-
visiae 2% M Saccharomyces cerevisiae  F: W Saccharo-
myces cerevisiae /)N . Mus musculus . 3E & i Danio
rerio AEMTWE Xenopus laevis 55, HP&E S £ F1dE
YHTCHE A 7K A= 55 3l ) T T D1 Ak 45 % fi B 42
&, RS TR AE R F AR R R
27 JEDRIE AR, AR U0 TCWE F T 40 i A= 2 | 7
EE ZReE R B AR

FRA BRI S T OEAG A2 K AR AR S
B a4l A oK AR AR W A TR I | e i
PRVl | B A (0 50808 A AT 471 4 381 JH At 47 Aol
TR B RN R ) A, K AR EE RIS S T
XHF GHS(2BRAL 2 5 Ge— 3 FE TR 28 I BT ) 432 |

PNEC(FI JCRN e B2 )15 S PBT(RR ATE AW
R FEEPE) SR A PEAL . o a5 I w1 ke
BRI TR H | LA A KA 2R kTS
SRS K a2 SRR 18 g T LI
R B Ak 20 A 300 1 5 A T T b 2 R AR 73
BRI S A5 Fh A0 2818 v 7 A

1 £EFENRPHEREXZY (Model Fish
for Ecotoxicity Test)

LR (SyOE v LY prita b L ool F W SN SRR
8K, Di Giulio F1 Hinton™ 512 1 3 61 b A4 326
FEPRAE . (1)l 7T Jof R85 5005 B2 (2)
TUREE AT R DT S E L Q) e H R A AR
PR (DB TR =M, e
A S U PEAS AT S SRAS A AR SR M 2SR 5K
AR A2 A0 AR R K A AR R AU T
Al 5 XA PR SERE 28 SbERE M0 F B
A2 it xoF #0028 B 3 P B MR (96 h 2 BUBE Uk
), fEMG 2R ENA 2 i G i

®1 BREFFUENKTGE

Table 1 Ecotoxicity testing guideline of fish toxicity
25 Type a2 EE AT H Fish toxicity MR S Testing guideline
. ‘ A2 53K 5 5 (The guidelines for the testing of chemicals) 20305,
N A 2R \ ;
2k GB/T 27861—2011%, OECD 203!, ISO 7346-1,-2,-31¢),

o Fish acute toxicity test
Acute toxicity

1o G 2 PE B MRS Fish embryo acute toxicity test

OPPTS 850.1075!), OPPTS 850.1085!
OECD 236

fRIER M 14 d A
Fish prolonged toxicity test: 14-day study

2 L) AR T B Be g M
Fish, early-life stage toxicity test
0 S ARG 8 A A B B e O 1

Fish short-term toxicity test on embryo and sac-fry stages

PR

Chronic toxicity

LR KX
Fish juvenile growth test

2B A R RIS Fish life cycle toxicity

a5 3 ZHH K Fish short term reproduction assay

A2 5 R 5 5 (The guidelines for the testing of chemicals)204!%,
GB/T 21808—2008!"), OECD 204(E. F 2014 4E M5
Deleted in 2014)!"?!, ISO 10229013
b2 3K 5 1 (The guidelines for the testing of chemicals) 2104,
GB/T 21854—2008["*], OECD 210!"®!, OPPTS 850.1400!"
A2 5 IR 7 72 (The guidelines for the testing of chemicals) 212181,
GB/T 21807—2008!"%), OECD 2122 1SO 128902"

A2 R 5 72 (The guidelines for the testing of chemicals) 215121,
GB/T 21806—2008*], OECD 21524
OPPTS 850.1500%

OECD 229P!

MR RIS PR S 05 M I 21 d S o 1

21-day fish assay: A short-term screening for oestrogenic

and androgenic activity, and aromatase inhibition

11251 & B8 Fish sexual development test

OECD 23027

OECD 23421
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SRR, 2 40 208 St P P A ) BRI
B ERENE LU0 I 1P 2 Wy ORS # AN [F) A= i By
285%  Sa N oy PG U ES €7 N V& 7 5 AR £ 1 73 A
AU E R A B SRR MO S, R 1 B4 Tk
AR TR 15 BAHSC A AR R

2 AEFHNLERENXEZEEE (Comparison
of commonly used fish species in environmental tox-
icity testing)

HETEPR i B A4 S 2 f 2 45 5 5
1 it SRR RS R 2 Bah T AR
P R 2 AR 72 MR I T
DR R A X ol Fio A8 1 7 5, U AT
B, B S S B MR, AR
TET , 3R B Ay 1] i A, RSk A B Ry b 56
O T S A AR
2.1 o

BE b8 Danio rerio #CIR T ENFE | /NI AGHGHT £
0BG T I, SRR N R F R
PARLF I 3RAE . VE S B A B A s ) (F 46 A 28) ot
R BTt A AR A ) 0 LB 4 JR AR A F
AR Z R R G (I NP 2 R GE SRPER G O ILE
ARG TR GH R IIREMBRHEE = Jf:
SR TN FAL G W KRB 245 0% 1E°Y . BE
7 B FI AL, 7 B iR, O HLAT DLAR %S 5 42 4] 7 B
iE], ERRTEAS N T, R R e A&, 5 T W
FENTRAEH , 5 FHBE A0 PG EE M ke i 7K AR 2
PEREVE, PRS0 ] TAEASE 2, i 2R
TR AT M (45 A A A JET I B 3 DA
Ar) , BELh A R A DALt Rl B 5 MR 7y T
AR, G TR A K TS GeROLBUH TR e 15 G 1)
o) R
2.2 i

H ittt Oryzias latipes S22 7 T I IR K f1
FEWT HA sEAPEARR, HAERY Wik
FIBBAL A I AR5 Wt (IR A7 fa A
tEI] AT TR A K R EELS, FH ek
BRI ZH O ARG M R AEC 55 Bl A0 18 P 31 T LA PR
M5E , FHTORFEE sl S e | i A R B A PR 1 ) 45
T 6 0 TR AR SRR AR R BN 43 1
RN T3 TS
2.3 BEIER I

PASLAR 1% Pimephales promelas J&: 7K = 5§ B 2%
U E IR/ NI AR S | T T KL A F

FP RRIE I SEHIXET DA 48 h St EOE R
Gyl At TR, R SRR 0 A 7 0 B P D
2% RS I B b ednss = i Ak2= 0 (HPV)
e AL, S AR AW e an PR K s, B N 43 b+
PR H  XAPIF gz TS 2R
S A 45 5 B R0OC R (QSAR)VBE AL /& |
IREWHENE MG YR PR SN E, LA T i S 5
BEER G AN A eV, MR OB JE ML
BBCA DA ST B PR R AR A AR | L anxt
HAARWEFHBL S 1A PR i U ) A fir B Be sk
BEFRARLE 0 T A ) A 2 80 I A A KT
N IRER T it R 2H 2 AR R B 1 5
2.4 HAh

HoAt 71 2 0T 6 Oncorhynchus mykiss , #8 £5
Cyprinus carpio . #; 88 K FH 1 Lepomis macrochirus %5
R oK a2 T KA AR S # M, BRIk
Kt AN, K AL 5 28 Cyprinodon variegatus , |
1t Gasterosteus aculeatus A1 i Menidia beryllina %5
SRR G A a2k

3 HEFEWHNNARE (Chinese rare min-
now application outlook)

AP LR 473 (MEP) 2010 4R & AT H) 7 54
CHrL = 8 BRINE ) |, B Ak ot 4l 78
B2 Pt e 8 A A W o A A B 2
A fitl B Gobiocypris rarus)VE - H A £ A= W 7E 7K
AFE RN TP A, A 2010 4F 7 54 500
DI, BT i A 25 3 FRAT 98 B R 45 B0 K
RGN, 855 [ B ad P R oRE LU R A S B0 R 4k
5 A\ OECD Ut Tl S BT,
o A iy B e S A b [ DAA R [ ) 4 2 ik
o B YRSL IR AT TEFNEAE , TSI A i A 2
HoA CAFAE BN R M2 f R X b 2 40 ot B 2 %
PRI TE 22 57 7] BE 23 T BOAR [R] [ 283 X O 7K Az 26
Bife FE W GHS 2R —3, X — s iR A A
b A BRI 45 T O

353 BT 1 B K ] P A 3 1% A il ST 5
B A i a0 TR R R I BT B
PEZC S5 ST R B AMA SR [ K- OGS . H AT
T A Mo 0 R0 2 A OC W K A BT S 2 e 2
PEREVE ST AEA T 2 3 00 0 9 o BHURH OC 1 12 1k 75
PERCRAR T ATER . & A SCHRR AR A il 8 M s
G F LT ERE SR, I Cr Hg Cd 5%
AR M AN G Y, Ik JUR) 2R R R A A
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FEE BRI TR ST G A A A )
AP RE IR A T 2 R SCRR LA TR .

A X A A i AR ) A= i B Be (9 BRI
RIS [ A i Jo] 40 00 SR T REAS [R] B R RS
Hir A it AN [e] A A B Be ) M AN F 2 96 h-LC, IR JiR
759 mg-L" fff1 0395 mg-L" 4111 0.0478 mg-L"
FURN AR 0.0272 mg - L0 156 BH A A5 fif 8 5 74 46 1 7
TR R A O B MG 9. TSR X IR iR 72 h-EC,
7 0.219 mg-L"™ {7411 96 h-LC,, 4 2.59 mg-L "™
B 96 h-LCy, A 12.2 mg- L™ 5 BHFR A fifg 6 () AR
0T SR

33 BT R AR 5 Fh 200 5 A fif
BRI 5] o308 P 0 QRBE D 0| T fuff R £ S 1 2
PEREVERE (96 h-LCyy) o X L3 B A 27 it X i A7
iy B0 7 [l b P £ S PR 0 AR iRt 5 PR T
TR 25 ASAH R 6 3 4 5 RO S R g

BEChAf 5 AG ol 00 60 0T 605 £ f1 Sk 1 AR AR
TR BB, A A i B ) S o TR 4

SEATIN (2014)55 1 FH IR - B0 B 4 W 9 B3 o 1
IR 50 J77% (OECD 212) 43 B 1 s A7 fify 60 0T 5201 47
X E AR, XTI CHr ik 249 i B
RBICTE R ) TP HERE R 55 Ab 2 B ok 3 0k I 2
2, f SR TG B 1 155 (OECD 210) A i 25 4))
PRAE KIS (OECD 215) H B A& W AT SCH A fif) 8 iy
INFERFEG, R4 BT 2 FOARFE LS DR
7] 0 28 ()18 M T 1

I A3 HT B B ] PN & 3 0 A AT 5T
B, HATH KA SR B R 24 e kRt
X FL B PR PE R 58 A RR R ST R . 1B IR
A il B A 7 O 56 UE S R RO B (QSAR) AR
T e RS A | W] DA Sy JRUBS: EAG () e T B
XoF EL AR A i SR [ s 38 P 0 28 06 T 22 Ak 2 i ) A%

£3 UEUHNARERHIAMESFM(96 h-LC,)) LEE (mg-L™)
Table 3 Comparison of acute toxicity (96 h-LC,,) of different fish species (mg-L™")

By 1 T il i A fiy RS I g 1 27 30k
Brachydonio rerio Oryzias latipes ~ Gobiocypris rarus ~ Crucian carp  Oncorhynchus mykiss References
LM P ERE Fumijunxianan > 100 35.25 > 100 > 100 [44]
ML R Fluopicolide 1.49 0.56 0.35 1.04 0.36 [44]
ZEWETH X Benthiavailicarb-isopropyl > 100 88.23 > 100 > 100 > 10 [44]
BETE IR Azoxystrobin 106.80 0.44 85.96 4.61 0.47 [44]
it g Kresoxin-methyl 0.77 0.66 0.51 0.81 0.19 [44]
FEHEML Chlorpyrifos 0.723 0.0272 [40]
X442 Me Dichloroaniline 8.5 6.56 1.94 [45-46]
Cré* 58.5 64.5 13~69 [45-46]
x4 LAV AEEEHEBESHEILER
Table 4 Comparison of chronic toxicity of different fish species
lace?] iRl S A i J FEHESHL BN R BE /(mg - L) E= BTN
Compound Fish species Life stage Toxicity parameter Effect concentration/(mg-L'l) References
T A fity ) JE St -4 42 7 d NOEC (4:K) 5 3]
Gobiocypris rarus Embryo-larvae 7 d NOEC (growth)
H il TR G-A7f0 28 d LOEC (4= K) 525 6]
XS Oryzias latipes Embryo-larvae 28 d LOEC (growth)
Dichloroaniline By
Brachydonio rerio 21 d NOEC 18 [4e]
B, 4 - g NOEC (%7H) 02 6]
Brachydonio rerio Juvenile-adult NOEC (reproduction)
T A fiy ) IR 7 d NOEC(*EK) ol [43]
. Gobiocypris rarus Embryo-larvae 7 d NOEC (growth)
T %5 £y A 84 d NOEC (JET-%) 0012 6]
Oncorhynchus mykiss Adult 84 d NOEC (mortality)
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P, TR AR AT ST B 22 445 10 1) el B B ] o 52 B
2 SR PEIR B, K 2 (A il ST fl 2 dh 1 &

ENER R CIIE

U fie A7, 38 0 T B 1] AT S oK A

GHS 73S i — Sk K sl e ) i 5 22 5k

BIMEERE N S4B (1972—), F

L, ERER TR

F oA N AE TAE,

£ 3L Hf ( References) :

(1]

[2]

[3]

[4]

[5]

[7]

[8]

[9]

Fields S, Johnson M. Whither model organism research?
[J]. Science, 2005, 307(5717): 1885-1886

Di Giulio R T, Hinton D E. The Toxicology of Fishes
[M]. CRC Press, 2008: 3-66
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