55 30 %5 3 1] FIEER A (A RBH AR Vol. 30 No. 3
2016 49 H Journal of University of South China( Science and Technology ) Sep. 2016

N EHE.1673-0062(2016) 03-0019-05

fn b i S B B A0 PRI 2 e H Ik Bl 3% 1 Be
B PRI SR 1) 55 i)

WA B, TRET RER BRE FH,EAA
(RIS AN I H A [ T 2 RS0 5 W 4651 421001)

W OE. SRR REE(GR) A —FF & 200 0 BALEE, A ki R AAL R %o
FE RGN AT A L dg Bt s & i 6 GR E AL F R k¥, Atk
AR #4458 A % (0.01.0.05.0.1.0.5 2 1 Gy) 2 A3 AL F 04 (R IEH AR
WA AR ) A B AEAS HEAT T A IR AL IR 54T T &40 GR w9 E M R A %k
S Af % F PCR AR (qRT-PCR) %M T GR A F 6 R A KT LRI T, v 45 B LA
TR M E F XL T 5 & IE A6 GR #973E & GR A B ¢ & ik 5 45 1B 7 2 69 3%
Hm GR F AL mRNA #9483t A2 2 2 A I ZH G e84 XL, GR £ —+
T VA S e I 45 BAR b T I TS 6 A AR S s D B RS T il it B GR AR &
K kI Am GR 694G, AT 3 2 3 e Ty S 2%, 64 B 0 A8 ) AR 3X AP R A i A
PR 64 7R & 20 IR A6 Y S8 75 A B 2 69 IR G 3 e 2 5 2% 64 By A R ) 5%

KR A L 45 PR e I @ BRRG S H KAE R B, B Rk A AR E Y

FE 4SS R8I X EkFRINED . B
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Abstract : Glutathione reductase (GR) ,one of the most important antioxidant enzyme ,plays a
crucial role in the antioxidant system of an organism.This study was aimed to investigate the

effects of gamma irradiation on activities and gene expression of glutathione reductase (GR) in
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zebrafish embryos.Different doses of gamma rays (0.01,0.05,0.1,0.5 and 1 Gy) were used to
irradiate zebrafish embryos at three developmental stages (gastrula period ,segmentation period
and pharyngula period) ,respectively.The activities of GR were assayed and quantitative real-
time polymerase chain reaction (qRT-PCR) was performed to measure GRgene expression.The
results showed that gamma irradiation modulated the activities and gene expression of GR in a
dose-dependent manner.The activities and relative mRNA levelsof GR rose at first and went
down later with the increase of the irradiation doses.It was indicated that GR was a suitable bi-
omarker for forecasting the gamma irradiation.By upregulating the gene expression of GR,and
therefore increasing the synthesis of GR,the zebrafish embryos can enhance the resistance to

gamma rays.But such reaction and adjustment are limited.And ,the zebrafish embryos at pharyn-
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gula period had a greater ability to defend the gamma rays than those at other stages.
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Table 1 The parameter of each irradiation group
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Table 2 Sequences of primers of related genes
AR e e 519 (5'-3") KB (bp)
GAPDH NM_001115114.1 F:TGATGGTCATGCAATCACAG 138

R:CCACCCTTAATGTGAGCAGA

GR NM_001020711.3
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R:AGCCTTCGAGTCCCTGTCTA
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Table 3 The GR activities of gamma-irradiated embryos at different developmental stages

) ARG/ Gy
0 0.01 0.05 0.1 0.5 1
GR 6 4.01+0.69"  5.63+0.76" "  5.23x1.15"*" 3.88+0.80° 3.60+0.83"*  2.45+0.37"*"
b 12 4.43+1.17" 7.40£1.13"**  5.76x1.07"*" 3.76£0.51"  3.39+£1.34"**  2.78+0.82"**
L3 24 4.62+£0.73"  7.81+1.23"**  9.01x1.56"""  521x1.17" 5.41+0.72" 3.91+1.06
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Fig.1 The glutathione reductase( GR) mRNA
levels in zebrafish embryos at different developmental
stages (6~24 hpf) with different doses of
gamma irradiation (0.01~1 Gy)
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