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Abgract  Qulfuric derivatives are potentialy hazardous to embryogeness. The toxic dfect of sdium
thiosulfate (STS (1x10°° 1 nol/L) on zebreish embryo development were sudied using red-time in vivo
imagng The notor neuron proliferation and differentiation were analyzed by the formetion dynamics of
acetylated tubulin @ -tubulin) or nuclear antigens (PONA) in proliferating cell. The development of embryos
epoxdto 0.1 1 nol/L STSwas sverdy retarded. The exposure to 10p nol /L 10 mmol /L STSresulted in
malformations in multiple organs; like the circulatory, nenous and mexillofacial sysgems. The embryos
appeared to be nore sendtive to STS at 48 hours pog fertilization (hpf) than a 24 or 96 hpf.  We conclude
that STS may interfere with the normal cytoskeleton , digurbs cell proliferation and leads to nenous, cardiac
and maxillofacid maformetions.

Key words dium thiosulfate ; zebrafish; malformation; tubulin; cell proliferation

: 2009-04-04; : 2009-06-12
(No. 2007CB511905)
Td : 010-62179059; Emal : huvebelyi @L63. com; genetic @263. net. cn
Recaved: April 4,2009; Accepted: June 12, 2009
SQupported by Nationd Basc Ressarch Program of China (No. 2007CB511905)
y Qorregponding author - T : 010-62179059; Email : huweibelyi @163. com; genetic @263. net. cn



862 25
(2) , , (hours pog fertilization) , ,
, 0, 3 .
, D, 24 hof 0.003 % (9gmerAldrich
(1.2 , ) ,
, 1.3
DNA 1 12 hpf . Zess
(3.3gkd 24 96 hof
' , . Zhang [14]
.51 , , 48hpf 9% hpf , 1x10°
, nol /L STS , 5
(dium thiosulfate , STS) (developmental malformetion index , DMI)
DMI.
,STS 1.4 Wedern
1 nolL STS
NS 24 48 96 hpf (24 hpf 48 hpf
, , ), 50 2004 | (7 ol L
uy , ,2 nol/L ,4% CHAPS,6.5 x 10 % mol /L
STS \ DTD) , ,
(& 12 STS 1h, 15000 r/min,4 ,40 min,
,STS Bradord ,
, STS : 20Ul. DS
, PAGE PVDF(Millipore)
, 200 mA ,2 h. 5%
BS (5%x10 * nol/L TrisHA , pH 7.4, 1.5
x 10" 'mol/L NaQ) 1h, (
1 o | A |
1.1 SgmaAldrich )4 . TBST(TBS
(AB 0. 5 % Tween-20) 3 (
) Weserfield' ™ IgG , , B
: ( 14 h 2310) 1h, 5 , , ,
10 h ),
(Artemien . Sdina) , 2 /d, 1.5
[13] , Quartity-one
6 8h . 28.5 SPSS13. 0
(g 25L pH 7.4) t
, , a 0.05, P<0.05
1.2
4 hpf
1 2 2
. 11%x10" 1x10°% 1x
10°1x10°* 1x10° 1x10° nolL STS 2.1
50m , 1 , STS
200 24 48 96 hpf . 1x10"



863

9

1 nol/L STS (24 hpf) ,
. 1x10° (48 hpf) STS
nmolL  1x10 *nol/L STS 48 hpf 24 hof (
, ).1x10 °mol/L STS
. DMI 48 hpf  25/(11x5) =45.45%, 96hpf 20/

24 hof (Fg. 1A, 0 (10 x5) =40% ( ).,

, ( Fg.1B.H,D, 48 hpf . STS
(Fg.1CJ) 96 hof (Fg. 1E,L) , STS

Fig.1 Hfectsd STSexposure on early embryo devel opment
sygem development were observed in zebrdish embryos, incubated from 24 to 96 hof , usng in vivo live imaging. Gormparing with
oontrols (A ,Q ,embryos exposed into STSa 24 hof (B ,H,1) show abnormd differentiation of head and pericardid expanson,
while embryos exposed at 48 hpf (D ,K) and at 96 hof (F,M) presented with marked pericardia expandgon, optic tectum and
maxillofacia maformation. In untreated controls, zebrefish embryos underwent normal development at 48 hpf (C,J) and 96 hof

(EL). OT: optic tectum; P: pericardum; M: maxillary suface

2.2

(acetylated tubulin ,a-tubulin) ™

24 © 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved.

The entire proceses of cardiovascuar sysem and nenous

40 kD 1 a-
( Fg.2A).

http://www.cnki.net



864

25

24 hpf
, (P>0.09) , o-
48 96 hpf
o- (P<0.01)
(Fig.2B). , , SIS
24 bpt 48 pf 96 hpl

i | o-Tubulin
1 {wontrol)
- Tubulin
f (STS)

control
120 o
B srs
100
-5; {1 o
3
= #n
et o0 |
2
_}_.
ERE T
g
“ oot |—r—.
i} ] '
24 bpf 48 hpf 96 hpf

Fig.2 Wedgern blot analysis o a-tubulin in the zebrafish
Zebrdish embryos were collected, dripped and
lysed by lyds buffer. Proteins of tissue lyses were purified and
sparated by 10 % DS PAGE. After dectrophoress, protein
sarples from g were tranderred to PVDF membrane. The
PVDF membranes were trested with antibodies. The resuts
showed that expressons ofa-tubulin in embryos treated with STS
were lower than tha in control , eeciadly in 48 hof and 96
hof. *" P<0.01. Ttext

embryos

2.3 STS

(proliferating cell nuclear antigen ,PONA)

36 kD
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.96 hpf ,
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Fig.3 Wedern blot analysis o prdiferating cel nuclear
antigen ( PCNA) in the zebrafish embryos Zebrdish
embryos were oollected, dripped and lysed by lyss bufer.
Poteins of cdl lyses were purified and and separated by 10 %
DSPAGE. After dectrophoress, protein sanples from gd
were tranderred to PYDF membrane. The PVDF membranes
were treated with antibodies. The resdts sowed that
expressons of PONA in embryos trested with STS were o
difference to that in control in 24 hpf , and higher in 48 hpf , but

lower in96 hof. ~ P<0.05, *° P<0.01. Ttext
3
(zebrdish, Danio rerio)
, (1)
;(2)
: ; (3)
; (4)
, (centrd nervus syserm,
O\IS) ’
a- ,PCNA
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