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Effect of Vitamin C on Oxidative Damage and Total Antioxidant Capacity
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Abstract: The experiment was conducted to study the contents of malondialdehyde (MDA) and protein
carbonyl (PCA), the activity of lactic dehydrogenase (LDH) and the total antioxidant capacity (T-AOC) as
well as the effects of glucose and vitamin C on them indexes during early development of Carassius auratus
gibelio. In order to improve the hatching rate and survival rate of larva, the research takes C. a. gibelio as
studying objects, and different concentrations of glucose solution and vitamin C solution were added to
hatching water, respectively, until the yolk sac disappeared completely. The concentrations of glucose were
59/L, 10 g/L, 15 g/L, and 20 g/L, and the concentrations of vitamin C were 20 mg/L, 25 mg/L, 30 mg/L and

35 mg/L, respectively. The incubation time, hatching rate and survival rate of larvae were recorded during the
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process of experiment, and the contents of malondialdehyde and protein carbonyl, the activity of lactic
dehydrogenase and the total antioxidant capacity during early development of C. a. gibelio were analyzed by
enzymological method and data were analyzed by T-test and one way ANOVA. The results showed that: (1)
The hatching rate and survival rate of larva in vitamin C group were higher than those of control group, the
hatching rate and survival rate were highest when the concentration of vitamin C was 30 mg/ L, and they
16.2% and 17.8% higher than those of control group, respectively (Table 1). (2) The contents of
malondialdehyde and protein carbonyl, the activity of lactic dehydrogenase showed a “up-down” trend, and
these three indexes reached the highest in mig-gastrocoel stage, while the total antioxidant capacity increased
during early development of C. a. gibelio. (3) In the group of vitamin C (30 mg/L), the contents of
malondialdehyde and protein carbonyl and the activity of lactic dehydrogenase were significantly lower than
those of control group, while the total antioxidant capacity was significantly higher than that of control group
(P < 0.05) (Fig. 2 - 4). The research showed that: 1) The oxidative damages more seriously in embryonic
stage than postembryonic stage in C. a. gibelio; 2) Appropriate vitamin C solution (30 mg/L) improves the
antioxidant capacity of embryos and larvae, effectively reduces the oxidative damage, and improves the
hatching rate and survival rate of larvae.
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Table 1 Effects of vitamin C on the hatching ratio and survival rate of Carassius auratus gibelio

#E/): 2% C Vitamin C (mg/L)

pupEE]

Control 25 30 35
¥4k % Hatching rate (%) 69.2 +1.1% 75.1 +2.4° 81.7 +2.1° 85.9 +2.3° 783 +1.8°
FCT % Survival rate (%) 72.0 +1.4% 76.4 +1.7° 80.5 +1.6° 89.8 +1.5° 82.7 +1.6¢

[A—f7 3% LA AR F 7R R 2 7 B3 (P<0.05) . Different letters in the row mean significant difference (P < 0.05).
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Fig. 1 Malondialdehyde content during embryonic development of Carassius auratus gibelio
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(P<0.05) , [F—KH BR300 41530 mg/L4EA: RCALIAT B 75+ (P<0.05)
Different capital letter superscripts mean significant difference in the control group (P < 0.05). Different small letter superscripts mean significant

difference in the group of 30 mg/L vitamin C (P < 0.05), the * mean significant difference in the same stages between the control group and

30 mg/L vitamin C group (P < 0.05).
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Fig. 2 Protein carbonyl content during embryonic development of Carassius auratus gibelio
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Different capital letter superscripts mean significant difference in the control group (P < 0.05). Different small letter superscripts mean significant

difference in the group of 30 mg/L vitamin C (P < 0.05), the * mean significant difference in the same stages between the control group and

30 mg/L vitamin C group (P < 0.05).
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Fig. 3 Lactate dehydrogenase activity during embryonic development of Carassius auratus gibelio
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Different capital letter superscripts mean significant difference in the control group (P < 0.05). Different small letter superscripts mean significant

difference in the group of 30 mg/L vitamin C (P < 0.05), the * mean significant difference in the same stages between the control group and

30 mg/L vitamin C group (P < 0.05).
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Fig. 4 Total antioxidative capacity during embryonic development of Carassius auratus gibelio
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Different capital letter superscripts mean significant difference in the control group (P < 0.05). Different small letter superscripts mean significant

difference in the group of 30 mg/L vitamin C (P < 0.05), the * mean significant difference in the same stages between the control group and

30 mg/L vitamin C group (P < 0.05).
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