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Effect of flavonoids-rich fruit and vegetable juice on the mRNA expression of
oxidative damage related phase Il enzyme gene in rat liver tissue
LIU Jin-meng, LIU Quan-ri, HAN Jing, MA Wei-wei, FENG Ling-li, WANG Chao, YUAN Lin-hong, XIAO Rong
(School of Public Health, Capital Medical University, Beijing Key Laboratory of
Environmental Toxicology, Beijing 100069, China)

Abstract; Objective To investigate the effect of the flavonoids-rich fruit and vegetable juice intake on the oxidative
damage related phase Il enzyme gene expression in rat liver. Methods 54 healthy Wistar rats ( SPF, male) were
randomly divided into control group, lower dosage fruit and vegetable juice group and higher dosage fruit and vegetable juice
group. The control group was treated with saline water and the latter two groups were treated with different dosage of fruit
and vegetable juice for 5 weeks. Rat serums were obtained for the measurement of oxidative damage related biomarkers.
Liver tissues were used for the detection of phase Il enzyme gene expression. The oxidative damage related phase I
enzyme gene mRNA expression was detected by RT-PCR and the serum T-AOC, MDA and GSH levels were tested by using
experimental kits. Results Comparing with the control group, fruit and vegetable juice increased the serum antioxidant
capacity significantly, as well as up-regulated the mRNA expression of NQO1 and GCLC genes (P <0.05) in rat liver
tissues. However, the dietary intervention had no effects on the mRNA expression of GSTP1, GCLM, GSTM2 and GSTA2
(P<0.05). Conclusion Flavonoids-rich fruit and vegetable dietary intervention improve the antioxidant capacity and
the up-regulation of NQOI and GCLC gene mRNA expression in rats.

Key words: Fruit and vegetable juice; anti-oxidation; phase Il enzyme; rats; liver; oxidative damage; flavone;

gene expression
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Table 1  Gene sequences of primers, annealing temperature

and fragment length

BJGREE Fr B

A A2 P oo

GCLC F:5'-CTGGGGAGTGATTTCTGCAT-3"' 56 158
R:5'-AGATCTCCGTGTCGATGGTC-3’

GCIM F.5'-ATGCCACCAGATTTGACTG-3' 51 140
R:5'-CACTCCTGGGCTTCAATG-3'

NQOI F.5'-GAAGAAGAAAGGATGGGAG-3’ 52 148
R:5'-GCCTTCCTTATACGCCAGA-3'

GSTM2 F.5'-CTTTGTGGGGAGACAGAG-3' 51 106
R:5'CAAAGTCAGGGCTGTAGC-3'

GSTA2 F.5'-ACAGACCAAGCCATTCT-3’ 54 190
R:5'-TTTGGTCCTGTCTTTTGC-3’

GSTPI F.5'-AGATGTCTGGCTTCAAGG-3’ 54 174
R:5'-TTCACCATATCCACCAAG-3’

B-actin F:5'-AGATCCTGACCGAGCGTGGC-3"’ 62 138
R:5'-CCAGGGAGGAAGAGGATGCG-3'
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Figure 1

dietary intervention for 5 weeks in rats
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Figure 2 Serum MDA content after flavonoids-rich F&V juice

dietary intervention for 5 weeks in rats
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dietary intervention for 5 weeks in rats
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Figure 4  Effects of flavnonoids-rich fruit and vegetable juice dietary intervention on oxidative damage related phase Il

metabolism enzyme gene mRNA expression in rat liver tissue
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