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Abstract: By comparing the results of Chinese rare minnows (Gobiocypris rarus) embryo acute toxicity test from
different laboratories, this study aims to validate whether Gobiocypris rarus embryos are applicable for the fish em-
bryo acute toxicity test as a test organism, and to lay a foundation for the national standards of chemical testing.
According to “OECD Guidelines for the Testing of Chemicals No. 236: Fish Embryo Acute Toxicity (FET) Test”,
six domestic laboratories were involved in the ring test program to evaluate the reproducibility of the method. Go-
biocypris rarus embryo were exposed to two reference substances (3.4-dichloroaniline and copper sulfate pentahy-
drate), and the overall means of the concentration that is estimated to be lethal to 50% of embryos after 96 h expo-

sure relative to controls (LC,,) were (9.25+3.62) mg-L™" for 3,4- dichloroaniline and (1.63+0.59) mg-L™" for cop-
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per sulfate pentahydrate, with coefficient of variation (CV) of 39.1% and 36.0%, respectively. The difference in the

results of the inter-laboratory testing were evaluated by z-score method, and a range from —1.42 to 1.23 for 3 4-di-

chloroaniline and that from —0.898 to 1.56 for copper sulfate pentahydrate were obtained. Although the coefficients

of variation of both datasets were significant, the 96 h-LC;, of the six laboratories were within the range of x,+

20 . The reproducibility of this testing method using Gobiocypris rarus embryos has presented a promising result,

and the level of sensitivity and repeatability of this native fish species embryo is comparable to that of Danio rerio

embryo in relation to the exposure of 3 4-dichloroaniline and copper sulfate pentahydrate, i.e., the differences of the

two species less than an order of magnitude. Therefore, Gobiocypris rarus can serve as standard test organism for

fish toxicity studies.

Keywords: Gobiocypris rarus; fish embryo acute toxicity test; interlaboratory comparison; reproducibility

AL AR S TR IR R, a2 KA
AT AR P TRGCE HESh Y, A AT %
REyhr 252 b ny 2k Ak a2 e
T B N IARTE AU A B AS B s 5K 1 — AR 4
R SRR WS, 7 ~ 10 F4hifa
(W Bt 5 £f1 (Danio rerio) . 2 3k %K [ % ( Pimephales
promelas) . H AR F5 8§ 4.( Oryzias latipes) . #5 i 4. Lep-
omis macrochirus) W1 % ( Oncorhynchus mykiss))%s &%
TED S AZAPIET 96 h, 11538 50% M5t
T A B (LC )

DI 114 S0 47 A R R SR K 3Rs S0 B A
(Replacement) , 8 /> (Reduction) F1 /i {k (Refinement)
PMANER R FF5m I8 T I A uE A kY
FEME R B 7E W A PR B N AR e B
ot fa e 2tk sy o vl ietk C i 248, Ot
SIS, Flan, fe2z s it AR T
1 FR il 15 # (Registration, Evaluation, Authorization
and Restriction of Chemicals, REACH) & & i1k~
st 1 PN 3 e S50 20 ) A ) TR R B8 D/ 3 rp
HHESI B L k3 AR 2 B Can e G | 20 Jf Fn
V)RR RIS 1 T & A AED)  ang T g, R
wHE A B 3 X Z 8 (read across) ., 1T AL
Jii(in silico) F(B) A2 (in vitro) 3R A5 .2 itk
A, AN, RIEA T ES R RAL
(Organisation for Economic Co-operation and Devel-
opment, OECD){ll {8 75 203 Hh ik it B B 3L 56, HD
fb27 0 LCy,>100 mg- L™ s AR # OECD 45 % 3¢ 4
126M A BB 7 i, (HI% 2 Fhor i Rk 09 056 A4
B S RN 2 RO e S E A cam W N~ AW
FRIL TSI NG B 2R A &R B i SR
BB N A A B R Y, B, EPR F ek
28 2k BRI R AT s O 2012 4F 58 L

IER™T OECD T 2013 4EA A7 A4 f 28 )R Jify 21k 2 1
1% (Guidelines for the Testing of Chemicals, 2013,
No. 236, Fish Embryo Acute Toxicity (FET) Test)",
TR TR E I S E AR W) N BE S 0 SRS B

OECD TG 236 LR K5I (16 4 BT AT |
FEVRIL U8 T W T I S A R0 0] 43 2 ke 0 1) 52
i B9 % 88 TN [a) ok B A Ak 2 o T R
JE2H 20 MG I EGFF2E 96 h, R 24 h WETFiC %
PUF 4SRN T-RAE . (1) B0 BEEESS ; Q)T B
G)EEBAFNGYEHE 5 ()T 0Bk, RAMIG T
BEPEICIRRR T ALl 2 BRAT 3h A A s LA 2K 18
FATE AR RN T4 35 S BT () 7 Bl
RIS R R /NCEA RIS TE 24 FLATAE AR o 5E )
JAIB1%E(96 h) AE T ULEE (B 0 IR I B A DG % ]
) AR TSRO0, SRR Rt B4l £ 1 S
PRI AR LU, T Sy 7 0 H A8 05 48 T 22 1 W58 A%
Febr. O T 5 A [R) W O 2% 5 1k Y SR,
Braunbeck 45" §i2 RN s 100 < 1T T2
Pk | BICKE B X8 B 5 £ 1 PG P T At R 4
OECD 45 75 203 HHEF A9 2R K AR DT B AT H
A

A i Gobiocypris rarus)JeF [EH: A 1 —Fh
ANFUEAR 0 2SO R 3R A A PR A B P i
A R AR RN TR, AR R O
TR, AR T, PR A B b R A
APRTERE. TR IR W B AT G i I Rl
o GRS MU K 7, [ HERR i 1 TR SRR AE |
R AR BB ] 5 22 BOR K A R 2t
PRI, DA A 50 g S 36 AR, T A O A4 IR i 2 3
FOFTEAT —E R RE R AR I . BL AN, A i A=
FHEMF R C BN R G, WE 98 TAR W I o sl
2 RBERLE RRG2ERAE FEAE SR AR Y FE 3



545 4

VA A S S A o P R R A ) S 56 2 ] X 411

fili b, O JREA A i S 7 SV e 0 S ) T B O A
S FE R A b v f2 R T AR AT DN T
SR, A A A T A R ) IS L,
Hetse 280 [ P 2 A RIAR HE IR M A B 25 F

DA AR A= 257 B IR A5 R, 25 R A
S BEKPRAR TR SE6 % ] HXHI e R SO
AR5 ¥ I O A R R i R b
BRI Z —, D, [ B o ) A A0 f o e 2 Al
A A R © A B s A ARG
AP BA R p E A T (O T
R IE

AT & TRV b A SR G S R A
AL A WY EE B, S AR A i IR G e Al T
IR SRRV ISR, A S A 2 a3 [ A
MR E A

1 ##57 % (Materials and methods)
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Table 1

The basic information of the test chemicals

S FiEi(g-mol™)

e 4 a5 i CAS = KSR 4% Elin=2
Molecular weight - )
Chemical name Molecular formula CAS number Solubility in water Purity/%  Batch No.
Ag-mol™")
34-ZHRNE i Tk
‘ - C¢H;Cl, 162.02 95-76-1 . ) >98 7Q6QN-JC
3 A-dichloroaniline Slightly soluble in water
LK B ERH WG T K
CuSO, - 5H,0 249.685 7758-99-8 ” 99 C10184861

Copper sulfate pentahydrate

Highly soluble in water
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Fig. 1  Gobiocypris rarus embryo acute toxicity test: 24-well plate layout

Note: 1 ~5 means five test co

ncentrations; nC mean

s negative control (test water); iC mean

s internal plate control (test water).
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Laboratory No.
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#1 96 h-LC,, R H 95% EfF IR
Fig. 2 The LC,, and its 95% confidence limits of
3 4-dichloroaniline of the acute toxicity on Gobiocypris rarus

embryo after 96 h exposure for each participating laboratory
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Fig.3 The LC,, and its 95% confidence limits of copper

sulfate pentahydrate of the acute toxicity on Gobiocypris rarus

embryo after 96 h exposure for each participating laboratory
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Fig. 4 Quality control chart of 3,4- dichloroaniline
of the acute toxicity on Gobiocypris rarus embryo
for each participating laboratory
4 CV=36.0%
35
= 3 (x,+20,)
= =2.81 mg-L"!
225 N\ (3,0,
= =2.22 mg-L"!
U'? 2 / Mean e
=15 =1.63 mg-L"!
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0.5 (le_zcm)
=0.457 mg-L!
0 ) 3 1 5 6
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Laboratory No.
E5 &XWERKRRENHAMSFRIIE
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Fig. 5 Quality control chart of copper sulfate
pentahydrate of the acute toxicity on Gobiocypris rarus

embryo for each participating laboratory
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Fig. 6  z scores of 3,4-dichloroaniline of the acute toxicity

on Gobiocypris rarus embryo for each participating laboratory
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Fig. 7z scores of copper sulfate pentahydrate
of the acute toxicity on Gobiocypris rarus embryo

for each participating laboratory
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Fig. 8 Comparison of embryo shell membranes between

Gobiocypris rarus embryo and Danio rerio embryo
Note: The left is the embryo of Gobiocypris rarus, the right
is embryo of Danio rerio, the red arrow is the thicker embryo

shell membrane of Gobiocypris rarus embryo.
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