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Abstract; Traditional mammalian-based toxicity testing methods have many drawbacks such as long test duration,
high cost, low throughput and animal ethical restrictions. Zebrafish is suitable for the construction of high-through-
put toxicity testing methods due to its outstanding features, such as being smaller in size, rapid growth and easy to
feed. In this paper, existing middle and high throughput testing methods for analyzing the acute toxicity, develop-

ment toxicity and behaviors of zebrafish based on porous plates were reviewed, and their advantages, disadvantages
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and application status were analyzed. Recent research progress on automatic operations for high-throughput testing

was also introduced. The development trend and application prospects of middle/high-throughput toxicity testing

methods using zebrafish were discussed as well. It is believed that the validation and refinement of existing

methods should be emphasized to improve automation and standardization, Meanwhile, more refined molecular or

signaling pathway endpoints for sensitive detection of developmental toxicity should be developed. It is foreseeable

that zebrafish-based middle/high-throughput testing methods will play significant roles in toxicity screening and

risk assessment of chemicals.

Keywords : high-throughput; zebrafish; development toxicity; toxicity testing
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Table 1 Transgenic zebrafish strains suitable for toxicity testing
i R TR B Fricae B /4 i
Strain name Gene modification Tagged organs/cells

ck3Tg Tg(-2.2coll0al a:GFP) HH% Skeleton

gd4Tg Gt(velb:velb-EGFP) &5 Somite

ihb16Tg Tg(- 1.9mylpfa:EGFP) R4 Fast muscle cell

ihb6Tg Tg(zp3:fsta, myl7:EGFP) LE Heart

flTg Tg(myl7:GFP) L L4HAE Cardiomyocyte

mp805a FEt(gata2a:EGFP) k& R 4E Vasculature

s843Tg Tg(kdrl:EGFP) LRI 4E Cardio-cerebrovascular

zf147Tg Tg(apoeb:lynEGFP) M2 Nerve

tsu24 Tg Tg(crybbl :CFP) k1A Lens

ihb5Tg Tg(-2.5tshb:EGFP) A Hypophysis

c2Tg Tg(elavi3:YC2) PAHZ: Optic nerve

vul9Tg Tg(olig2:DsRed2) /DEE I AN 32 s £2 0T Oligodendrocytes, motor neurons
ihb27Tg Tg(OTM:dGFP) IR TN Oligodendrocytes
ihb175Tg Tg(-1.7apoa2:GFP) JFHE Liver

i0oz4Tg Tg(tg:EGFP) FUR R IR 2E Thyroid primordium

1j29Tg Tg(-1.2ins:EGFP) 4R Endocrine pancreas

2z15Tg Tg(fabpl0a:dsRed; ela31:EGFP) AN IR (%) JTFE(4L) Exocrine pancreas (green), liver (red)

ihb14Tg P2(kop:EGFP-UTR-nanos3)

JEURHE S 40 AL Primary germ cell
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4 WO EFEITAMMITASEE ST (High-
throughput analysis of behaviors and microbehav-
iors of zebrafish larvae)

SWIAT o BRI AT LAZE5 I A 355 1 287 9 Y
ZRGENI . W E BE D 10 AE 7 32 5 P A R
ML ARZAT A e b T 2 A . B A Y 5
L KX (=F e S WS Pt B =R i el [T K =F T
X, IBIRIRSR S SR B R | A R AR, R
FEIRBE 10 (12 SR S SR ), 25 [ 4ehs 2
ALHEBE S B AN ] DX S B ] R OSSR
TEFEAS 18] b 09 53 A R 4 | B e fauods | £ DS 1 25 Bl
HAF2DICACRE T M=l DGR 7
P B BT X Be AT AR AR A, n] LS BRBE LS 46
X RESE R A BLRE ST . H AT — SRR ER AR
40 idTracker , ToxTracker 45, A] FH T B & £ (19 38 5 A1
TR FEAR AT Ol 5 ~ 7 dpf HY3E S f0 7 £
FITE 96 LAk ilEsh , e i AT o Rt 1T
fie. Noldus JF& T A6 AF FEAF T — K B 5 5 1
A1 081305 ¥R 15 22 48 DanioVision , 7F 96 FL A A 52 #1
X BE A AT o H B b, HATBE S AT
POl B ER RGTC B2 T 24 W) 0 2 R R 1R A
10, Hussain 255 38 i 75 38 & 9032 2 46 B il i
12 Fhfe 2 B th e A Tk BE B BEHE fl B S AT Ol 448
PREGSZE , $i6 X SEA 24 ¥ 2 B 1 (4T BE
Horh SRR R ndmbk SOR R Y TR A
IRIE PR it AR SRR A TR LA 0L T 207 AR
RN . Tombari Z5™ ] F 96 FLAR MK T 4 ~5 dpf
BE B 0 A7 0 10 2R 67 TR K 24 FIE ] 0 245 ) J e A i
VK Kz S22 a] | B I 2 b i)z 3 B
SESR, R IR 2 W) vh 22 A TR — L ISE I 1) P 42 B
PR TS0 D70 €0 e A0 S0 B T 1 Ao 2 3 1 LR
PRI X LR FE s B £ 3 A T R
TET5 YR b BAT AR G 1) 1 HT A5

3 —J5 T, BES R AT S A6 3 0 A IR
RS, WU T RO WAk A i B B O I R S
WHERG VT RS, i B R SRR
JE T AT A T SR f0 5T A Bk 3BT, Nol-
dus A& 1) B 5 £ 5 04T R 43T R 48 DanioScope,
REAE X B L5 0 Y fif 2l 8B ML O M | 1 55 48 s
TA 3 #1, Che %5*F| ] DanioScope #1443 #r
T B A Ay i R R 3R DL A R R T R X
DEE A REPE AL, 25 R F I ) £ S A e R 0
15 YL UM | DanioScope i & & T X 4 £ I

WA I B T RE , L B T — L84k 2 i 9 T M A
W ZRA LA AT BE D e v ey g 3y v AT
T Z B FFEbRaoR I . & 1 S T H A
BEA B £ g e R AT

VLY

Behavior and microbehavior

HE BT /
Ak

Specific target Il
organ toxicity \
B 1 8 rg i e

8 Middle/high-throughput

toxicity testing

using zebrafish

Acute toxicity

1 ROEHSEES]

iz
Fig. 1 Middle/high-throughput toxicity

testing using zebrafish
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search progress in automated operation for high-
throughput testing using zebrafish)
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