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Toxic Effects of CdSe/ZnS QDs to Zebrafish Embryos
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400715, China)

Abstract ; The toxic effects of CdSe/ZnS QDs on zebrafish ( Danio rerio) embryos at different developmental stages were investigated in
this study. The voluntary movement frequency, body length, hatching rate, mortality and malformation rate, SOD activities, MDA
contents, mRNA expression of metallothionein ( MT) and heat stress protein 70 ( Hsp70) were used as indicators. The results showed
that the EC, was 316.994 nmol-L™" for zebrafish embryos (72 hpf) when exposed to CdSe/ZnS QDs. After the CdSe/ZnS QDs
exposure, the embryos showed a significant increase in mortality and malformation rate, a decrease in hatching rate and body length, an
advance in hatching time, and a changing in the spontaneous movement frequency, and many other toxic effects, such as the
condensation of embryonic eggs, the formation of pericardial cysts and curvature of the spine. Moreover, it was found that the MDA
contents in the embryos in CdSe/ZnS QDs groups were significantly increased, and the SOD activities were changed. In addition, the
mRNA expression level of MT and Hsp70 were up-regulated. All the information suggests that exposure of CdSe/ZnS (Ds can cause
toxic effects on zebrafish embryos, and the effects may be related to the releasing of Cd** , particle size and oxidative stress.
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Table 1  Primers sequences used for real-time PCR

A gk 5.3’

ur BC.oasg7g Forvard  CTTGGGTATGGAATCTTGCG
Reverse  AGCATTTGCGGTGGACGAT

Hp70  NM-194273 Forward GCCAAGACTGGAACTTGCAAC
Reverse CGCAGCCAGAGGCACACT

Bractin NM-131397 Forward  ATCACAGTTCCAGCCTATTTCAAA
Reverse TGCCGTCTTCGATGGTCAG

1.7 b
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Fig. 1 Effects of exposure to CdSe/ZnS QDs on developing zebrafish embryos/larva
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Fig. 2 Effects of QDs on spontaneous movement frequency

of zebrafish embryos at 24 hpf
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Fig. 3 Effects of CdSe/ZnS QDs on hatching success
of zebrafish embryos at 72 h
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14 5 W]

Xof 4% 2L BE E t0 IR i % T 28 72 hpf HOIRIE 550
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Table 2 Mortalities and malformation rates during embryonic development of zebrafish under QDs exposure

CdSe/ZnS QDs W /nmol - 17!

45 Cd>* X IR

0 50 200 400
W/ % 0 6.67 +1.67 "% 18.33+4.41*%  45.00+2.87*%  56.67+3.33** 33.33 £2.87
FET3H/ % 0 6.67 +1.67 "% 15.00+2.89"%  23.33+1.67" 33.33£1.67** 23.33 £1.67

1) * TR QDs W 525 (X IRA1 22 53 8 2 # FoR QDs WEA S I 2 R 8% (P <0.05) , R

2.5 CdSe/ZnS QDs XTEE Hff1 72 hpf (R4 1500

QDs Z#& 2 72 hpf B, ffi G QDs & FE Y34 i,
B o g A1 MK SR AR B B ) 4 4 (Tl 4) L, 100
200 #1400 nmol-L ™" QDs ¥ J& 41 (AT AR K A28 1
Xof BEZH 1 SR RRA (P < 0. 05) 5 Cd** B XS BB 4
BEh A AR 525 (U6 BB . 50 nmol<L™" QDs
LRI R 3 (P <0.05) , 5 H AV B 2 AT fa 14
K2R AR (P >0.05).
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Fig. 4 Effects of CdSe/ZnS QDs on body
length of zebrafish larva at 72 hpf
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