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Abstract: To explore the effect of blueberry extract on hepatic oxidative stress and apoptotic effects in aged rats, superoxide dismutase
(SOD), malondialdehyde (MDA), glutathione (GSH) and protein carbonyl levels in serum of aged rats were determined after treatment with
different dose blueberry extract for 30 days. Liver sections were examined by optical microscopy. In addition, the expression of antioxidant gene
and apoptosis gene were detected by RT-PCR in liver tissue. The results showed that, MDA and protein carbonyl levels in the high dosage with
blueberry extract were significantly reduced to 7.81£1.55 nmol/mL and 0.92+0.42 nmol/(mg prot), and SOD level of blueberry extract
supplemented groups was significantly increased to 134.61+12.27 U/mL. The liver sections showed that the blueberry extract could keep the
hepatocytes better in morphology. Moreover, the expression of antioxidant genes were significantly up-regulated (SOD1, GPx1, CAT and Gclm)
and apoptosis genes were down regulated (Caspase-9 and Apafl) in blueberry extract treatment groups. The results suggest that blueberry
extract could relieve oxidative stress of aged rats and has a good hepatic-protective and anti-aging effect. Its mechanism may be related to

promote antioxidant capacity and repress hepatocyte apoptosis.
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Table 1 The primer sequences of qRT-PCR
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Gene Primer sequences (5’ to 3”) GenBank accession number Product/bp
Forward: CCACTGCAGGACCTCATTTTAAT
SOD1 NM_017050.1 76

Reverse: TCTCCAACATGCCTCTCTTCATC

Forward: CATCAGGAGAATGGCAAGAA
GPx1 NM_030826.4 106
Reverse: TCACCTCGCACTTCTCAAAC

Forward: CCCGAGTCCAGGCTCTTCT
CAT NM_012520.2 75
Reverse: CGGCCTGTACGTAGGTGTGA

Forward: TGTGTGATGCCACCAGATTT
Gclm NM_017305.2 189
Reverse: GCTTTTCACGATGACCGAGT

Forward: CGGTGGACATTGGTTCTG

Caspase-9 Reverse: ACGTTGTTGATGATGAGG

NM_031632.1 124

Forward: TGCTCTGCCTTCTCGC
Apafl NM 023979.1 138
Reverse: GTGGGTAGCCGTTCCT
Forward: CCCAGACCCCATAACAACA

Reverse: GAGGGTGCAGCGAACTTTAT

2 #HR5

GAPDH NM_017008.4 80

L4 Fitair
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Table 2 Effects of blueberry extract on the body and liver wet weight of aged rats (n=10, xs)

Pkl #&/(g/kg BW) nElg RElg FFAEIE E/g
xTRR 2L 0 569.83+28.72 681.54+61.03 20.70+2.27
&7 F 40 0.05 552.51+31.14 709.02+54.32 24.13+3.43*
kiR 0.10 564.56+28.63 646.15+43 .53 20.94+1.92
HilEa 0.30 567.52+31.98 695.95+33.87 23.15+1.87

Er FRRGATEBAIAR, p<0.05. FAR.

R 3 EEIREMIX F R AR IS MDA, GSH. ZEHRRE & 251 S0D 5EMAIEm
Table 3 Effects of blueberry extract on the MDA, GSH, protein carbonyl and SOD levels in serum of aged rats

285 #2/(g/kgBW)  MDA/(nmol/mL)  GSH/(mg GSH/L) & & /it # &/ [nmol/(mg prot)]  SOD 7% #/(U/mL)
papitiil 0 9.77+1.87 29.81+4.80 1.25+0.29 112.64+20.47
L leait 0.05 9.87+1.81 29.49+4.84 1.30+0.29 113.78+14.95
kil 0.10 8.74+1.31 30.02+6.00 1.05+0.26 124.42+12.54
et aid 0.30 7.81£1.55* 32.85+4.05 0.92+0.42* 134.61£12.27*
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Fig.2 Effects of blueberry extract on the liver organs of aged
rats
E: a-xtEBAE; bARAEAL; o PRI EAL; d-SAlEA.
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Fig.3 Effects of blueberry extract on the expression of

antioxidant genes in aged rat’s livers
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Fig.4 Effects of blueberry extract on the expression of apoptosis
genes in aged rat’s livers
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