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Protective effects of 3 kinds of antioxidants on CdCl,- induced

Eriocheir sinensis sperm DNA damage

FAN Li-jun , QU Di, JIA Lin-zhi, LI Yan-dong, ZHAO Yun-long, WANG Qun
( School of Life Science, East China Normal University, Shanghai 200062, China)

Abstract ; To investigate the protective role of three antioxidants-vitamin C, vitamin E and Zn(Zn,SO, -
7H,0) in CdCl,-induced Eriocheir sinensis sperm DNA damage, single cell gel electrophoresis was used to
detect the relationship between the contents of antioxidants and DNA damage. Four parameters, L tail ( Tail
length in arbitrary units), Tail DNA (relative % of DNA in the comet tail), TM ( tail moment means
integrated value of DNA density multiplied by the migration distance,L tail x Tail DNA) and OTM( Olive
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tail moment means the product of the distance between the center of gravity of the head and the center of
gravity of the tail and percent tail DNA), were used to evaluate the DNA damage of the Eriocheir sinensis
sperms which were treated by 5 mmol - L™' CdCl,. The result showed that the four parameters all increased
remarkably and the sperm DNA was seriously damaged by CdCl,. After that the protective effects of 3 kinds
of antioxidants on CdCl,-induced DNA damage were investigated. The contents of V. were 400 pmol -

L~',1 mmol - L™", 3 mmol - L™" and 5 mmol - L"" ;that of V; were 50 pmol - L™",100 pmol - L™*,200
pmol - L' and 400 pmol - L~';and that of Zn were 400 pg - mL™",1 mg - mL™",2 mg - mL™" and 4
mg - mL™", respectively. The result showed that all these three antioxidants can protect Eriocheir sinensis
sperm DNA from oxidizing. The bigger the content of V; and Zn, the stronger the protective effect was.

When the content of V. was 3 mmol - L™", the protective effect was the best and the ratio of cell drag was
comparatively low. But when the content of that was 5 mmol - L', the ratio of cell drag increased and the
DNA damage became more serious. So it was concluded that the content of V. which could protect the
sperm DNA from damaging was limited. Whereas the protective effect of V; and Zn had no limit of the
content. Furthermore, by contrast to V. and Zn, V; appeared better protective effects with concentration of
400 pmol - L~'. Vitamin E and Zn possessed antagonism to CdCL,- induced DNA damage but vitamin C
possessed dual nature. Vitamin E was a sort of perfect antioxidants in antagonism to CdCl,-induced DNA
damage. In addition, CASP is a good software to analyse comet image externally better than other analysis

methods such as routine method. This research can provide methods for the research of Eriocheir sinensis

feed additive, species protection, and sperm quality assessment.
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a. ZSHXH; b. 5 mmol - L™t CdCl, 438
a. control; b. 5 mmol - L~ CdCl,

#1 FEME V (EAFAEET DNA HEXBLIN

Tab.1 Comet assay effects of different doses V. on Eriocheir sinensis sperm DNA mean +SE
3L 4H group L tail Tail DNA ™ OT™M
ZEXTEYE  control 4.40 £0.86 0.68 £0.26 0.05 +0.26 0.23 £0.09
AT HA
control of CdCl,-induced 133.2 +18.57 22.12+2.82 33.84 £8.70 19.56 +3.94
14 groupl 81.20+£10.13 14.27 £1.69 13.05 +3.31 10.47 +1.89
U2 40 group 2 78.00 £18.90 14.12 £3.22 13.41 +£5.15 10.44 +3.58
L3 40 group 3 24.40 +6.82 5.18 £1.51 2.15+0.80 3.02 £1.04
a4 40 group 4 99.00 +£14.55 7.46 £1.70 19.29 +4.47 12.28 +1.80
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Tab.2 Comet assay effects of different doses V; on Eriocheir sinensis sperm DNA mean +SE
3L 4H group L tail Tail DNA ™ OT™M
ZEXTEYE  control 4.40 £0.86 0.68 £0.26 0.05 +0.26 0.23 £0.09
AT HA
control of CACl,-induced 133.2 +18.57 22.12+2.82 33.84 £8.70 19.56 +3.94
WA group A 131.0 £19.03 20.59 +2.31 32.27+7.74 18.25 +2.96
B4 group B 124.80 £11.70 21.17 +2.25 28.36 +4.68 18.32 +3.28
B CH group C 68.00 £12.19 14.97 +£1.98 12.16 +3.00 8.92 £2.07
D  group D 13.00 +2.47 2.00 £1.52 1.05 +0.89 1.86 +0.33
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a. 3mmol + L™! V¢; b. 400 wmol + L™ V5 c. 4 mg - mL ™' Zn
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Tab. 3 Comet assay effects of different doses Zn on Eriocheir sinensis sperm DNA mean +SE
3L 4H group L tail Tail DNA ™ OT™
ZEMESA  control 4.40 £0.86 0.68 £0.26 0.05 +£0.26 0.23 £0.09
con&?ﬁ%ﬁfﬁﬁduced 133.2 +18.57 22.12 +2.82 33.84 £8.70 19.56 +3.94
-
I T4 group I 129.60 £19.90 20.73 £3.04 31.33 £13.38 17.05 +6. 62
FI M4 group T 124.70 £17.91 18.11 £3.72 27.52 +£9.80 15.11 +7.13
M4 group I 88.40 £12.98 14.79 +£2.65 16.10 +4.42 11.78 +2.84
LWNA group IV 15.10 +1.55 5.03 +0.72 4.13 +0.09 3.36£0.27
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