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Abstract ; [ Objective] To investigate the effect and mechanism of ginsenoside Rb1 attenuating human umbilical
vein endothelial cells (HUVEC ) senescence induced by high glucose through Sirt3/SOD2 pathway. [ Methods ] The
senescence of HUVEC induced by high glucose (40 mmol/L.) was assessed by senescence—associated B—galactosidase
(SA-B—Gal) staining, and the expression of plasminogen activator inhibitor 1 (PAI-1) and P16. Annexin V-FITC /PI
was performed to measure apoptotic effect. The expression of sirtuins 3 (Sirt3) and superoxide dismutase 2 (SOD2) was
detected by western blot. Meanwhile, the level of intracellular malondialdehyde (MDA ) and the activity of SOD2 were
measured. [ Results ] Treatment of HUVEC with high glucose for 24 hours induced premature senescence instead of
apoptosis, as indicated by a larger proportion of the cells stained with SA——Gal and the up-regulated expression of PAI-1
and P16. Pretreatment of HUVEC with ginsenoside Rb1 (40 pwmol/L) could reverse endothelial cell senescence , as
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indicated by the reduced SA—B~-Gal positive cells and the down—regulated expression of PAI-1 and P16. Furthermore,

ginsenoside Rb1 pretreatment upregulated the protein expression of Sirt3 and SOD2, and eventually increased the activity

of SOD2 and decreased the level of MDA. [ Conclusion] Ginsenoside Rbl could antagonize high glucose—induced

premature senescence of HUVEC via Sirt3/SOD2 signaling pathway.

Key words : Ginsenoside Rb1; Sirt3/SOD2 signaling pathway ; Human umbilical vein endothelial cells; Senes-

cence; High glucose
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A: HUVEC were treated with ginsenoside Rb1 alone for 24 h. F= 0.407, P=0.884. B: HUVEC were pretreated with ginsenoside Rb1 for 1h and
then exposed to high glucose for 24 h. F=24.143, P<0.001. 1) P<0.001 vs control group; 2) P<0.001 vs high glucose group by LSD— test after ANOVA.

n=3

1 AZEF Rbl X HAENHFN
Fig.1 The effects of ginsenoside Rb1 on cell viability
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A B: An analysis of apoptosis by flow cytometry. F' = 0.258,P = 0.853. C.D: SA—B—gal staining was performed in each group. Senescent cells
were stained with blue color. F' = 57.372,P < 0.001. E.F: Western blot for determining the protein levels of PAI-1 and P16. F = 67.963, P < 0.001 for
PAI-1; F =103.872,P < 0.001 for P16. 1) P < 0.001 vs. control group; 2) P < 0.001 vs. HG group by LSD— test after ANOVA. n =3

B2 AZEERIMEHFESHARAMTEZHM
Fig.2 The effects of ginsenoside Rb1 on high glucose (HG) —induced senescence in HUVEC
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F =41.056, P < 0.001 for SIRT3; F = 35.652, P < 0.001 for
SOD2. 1) P < 0.001 vs. control group; 2) P < 0.001 vs. HG group by
LSD—t test after ANOVA. n =3
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Fig.3 The effects of ginsenoside Rb1 on the protein
expression of Sirt3 and SOD2 in HUVEC
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Table 1 The effects of ginsenoside Rb1 on MDA content and SOD2 activity in HUVEC (x+s)
Groups SOD2 activity/( U/mg protein ) MDA content/ (nmol/mg protein )
Control 29.802+2.076 1.207+0.126
HG 22.370+1.151" 3.438+0.138"
Rb1 30.360+1.448 1.228+0.038
HG+Rb1 27.807+2.5117 1.575+0.089”
F 11.358 306.467
P 0.003 <0.001

1) P <0.001 vs control group; 2) P <0.001 »s HG group by LSD—¢ test after ANOVA. n =3
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F=36.513, P<0.001 for SIRT3; F=30.011, P<0.001 for SOD2. F=60.725, P<0.001 for PAI-1; F=163.014, P<0.001 for P16. 1) P<0.001 vs
control group; 2) P<0.001 vs HG group;3) P<0.001 vs HG+Rb1 group by LSD—¢ test after ANOVA. n=3
B4 MFESirt3REMASEHFRbILENSOD2 EARIZRFEEARIZNZM
Fig.4 The effects of 3-TYP and ginsenoside Rb1 on high glucose (HG ) —induced protein expression of SIRT3 andSOD2
(A), PAI-1 and P16 (B) in HUVEC
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