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Abstract: The bioaccumulation regulation and the toxicity of diethylstilbestrol (DES) were studied on zebrafish ( Danio rerio) embryos with the
methods of HPLC and early life stage test> and the toxic mechanisms were also discussed with the techniques of quantitative structure-activity
relationship (QSAR) and gene chips. Afier the zebrafish embryos exposed at 0.2 mg*L™" DES for 24, 48 and 72 h, the body levels of DES
in zebrafish embryo were (25.78 +4.95), (54.88 +7.10) and (71.93 + 10.55) pg/g> respectively. Even exposure started at different time
(0 hpf and 8 hpf), the most sensitive sub lethal endpoints were both 72 h delayed hatch, and the ECs, values for them were (0.14 +0.09)
and (0.33+ 0.14) mg/L, so that zebrafish embryo was more sensitive to the exposure of DES before the stage of gastrula (8 h after
fertilization) . QSAR studies found when compared with other phenol-endocrine disrupts; DES was much more toxic; and this related to its
higher TE value (52.1217 V). Meanwhile, when adult zebrafish exposed at 5 pg/L DES for 21 d, it was found by the gene chips that parts
of gene expressions would be changed and the genetic toxicity of DES was approved. DES was concluded to be developmental and genetic toxic
to zebrafish, and the biochemical reaction-associated process might be the key parameter in determining the toxicity level.
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Table 1 Tested endocrine disrupts containing phenols and their toxicity data to zebrafish embryo

e - 48 h LCsp —lglCso P TE
0 hpf)/;Lmol’L_] 0 hpf)/ mmol*.~! /eV
1 o Sy 43.0" 1.37 2.43 -3.2235
2 3,5 Z5E KW 12¥ 1.92 3.54 -2.052
3 2,4 “HRW 72 1.14 3.26 -3.0776
4 B 2.63Y 2.58 4.44 10.239 8
5 B A 90.2¥ 1.04 4.15 -1.3295
6 L0 Ty 1.49¥ 2.827 4.63 51.1217
7 o} = He My 39.3" 1.406 5.05 1.9037
8 X} T 2y 12.3" 1.91 5.47 2.5412
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BE A LRI B R I 48 RT-PCR 364E RIS 5 pg/LL
DES %55 21 d J& 2> 3 808 5 Ao gl fa 35 4y 5 R Rk
SH N 2 PR, AR BT 10 N EE R, BET
I V63 AF 9 ANk R AR R & O B Cup-
regulated), 17 CYP1AL & K & & 24 F i down-
regulated) .

#2 EETRATHHMARRERRE
Table 2 Selected gene expression changes investigated by DNA chip in zebrafish treated with DES

B IR SR i TR Rk pfi HHE
/bp (logs™™®) Ct-test)
1 AF254638 GUEE AR 3 (vg3) 239 12.44 9.31E-05
2 AF349412 HEI R A oCesrl) 151 4.60 1.82E-06
3 BI427744 FK506 4548 11 (fkbpl1) 162 3.31 3.40E-04
4 BG891864 FRIKEE N, Z K 1 Cepnl) 201 2.88 1.68E-06

5 BMO082666 Zge: 92744 205 1.97 4.91E-07 S|
6 BI896378 Zgc: 66313 187 1.65 4.36E-04
7 BM182319 W BRI 314 Dal (sle31al) 246 1.40 4.23E-04
8 BI885968 {5552 S (ssrd) 211 1.37 2.43E-03
9 BIS89078 A ENRE -4 G H 1 (hdlbp) 215 1.31 2.62E-04

10 AW342687 M55 1A1 Ceypl AD) 180 -1.19 3.63E-05 iR

1) ratio A S 56 21 B X5 5 i L AR ok B AL IR D 98 G 0 BE AR, logs™ (SR BN (= 1, 15 > 1 I LIHRIEIOEEAL, < — 1 M R ERIE M 2L
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