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Abstract: [Objective] To explore the effect and mechanism of ginsenoside Rb1 on replicative senescence of endo-
thelial cells. [ Methods ] Establish the replicative senescence model of primary human umbilical vein endothelial cells (HU-
VEC) : the morphological change of the cells, the proportion of senescence—associated B—galactosidase (SA-B-Gal) pos-
itive cells and the plasminogen activator inhibitor 1 (PAI-1) expression were detected to assess the senescence model ;
replicative senescence model cells were divided into 0, 20, 40, 80 and 100 pmol/L Rb1 group, SA—B~-Gal staining posi-

tive cells and PAI-1 protein level were measured after treatment of senescent cells with different concentrations of Ginsen-
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oside Rb1 for 48 h, 3 multiple pores in each group. NF=kB p65 and p—NF-kB p65 protein expression in normal cell

group (CPDL 2 HUVEC) , model group (senescent cell group) and ginsenoside Rb1 group were detected by RT-PCR, 3

multiple pores in each group; the markers of oxidative stress and inflammation in cell culture solution were measured, 3

multiple pores in each group. [ Results] HUVEC with CPDL 16 have been chosen as the replicative senescence model in

this research. Compared with the O pmol/LL Rb1 group, the SA—B~-Gal positive cells and protein expression level of PAI-

1 were significantly decreased (P < 0.001) in 80 pwmol/L. Rb1 group. Compared with the control group, the production of

MDA, IL-6 and TNF-a and NF-kB p635 activity were significantly increased (P < 0.001) in model group, but the activ-

ity of SOD was significantly decreased (P < 0.001). However, Compared with the model group, the activity of SOD was
increased (P < 0.05), the production of MDA, IL-6 and TNF-a were decreased (P < 0.05) and the activity of NF—kB

p65 was decreased (P < 0.001) in 80 wmol/L. Rb1 group. [ Conclusions] Ginsenoside Rb1 ameliorates the replicative se-

nescence of endothelial cells by suppressing inflammation and oxidative stress via NF=kB p65.
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Fig.1 Detection of the CD31 on HUVEC surface by flow cytometry
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Fig.2 The morphology changes of HUVEC at different CPDL (x 200)
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Fig.3 The CPDL growth curve graph of HUVEC
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The CPDL 16 and 30 groups showed a significant increase of
SA-B-Gal positive cells compared to the CPDL 2 group. n = 3/group,
F =336.909, P < 0.001. 1) P < 0.001 vs CPDL 2 group; 2) P <
0.001 vs CPDL 16 group by LSD—t test after ANOVA.

E 4 A CPDL WA SA-B-Gal FETELR A

Fig.4 The activity of SA-—3—Gal of HUVEC at different
CPDL (x 200). Senescent cells were identified as blue—
stained
cells by SA—B—Gal staining
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Fig.5 The expression of PAI-1 of HUVEC at different 2.6 ASEEHRDIIERIANF-«B p65 spA |
CPDL £ LA L 15 % 48 h S KO 46 L NF-kB p6s I
Control 20 pmol/L Rb1 40 pmol/L Rb1 80 wmol/L Rb1
< 707
;: ] 1) 2)
; 1 3)
;} ]
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Senescent cells were identified as blue-stained cells by SA—B—Gal staining (x 200). The 20, 40, 80, 100 pwmol/L Rb1 groups showed a sig-
nificant reduction of SA—B—Gal positive cells compared to the 0 wmol/L. Rb1 group. n = 3/group, F =22.832, P = 0.001. 1)P = 0.038 vs 0 wmol/
L Rb1 group (control group); 2)P = 0.029 vs 0 pmol/L Rb1 group (control group) ; 3) P < 0.001 vs O wmol/L. Rb1 group (control group) ; 4)P =
0.032 vs 0 pmol/L Rb1 group (control group) by LSD— test after ANOVA.

6 AREREASZEH Rbl 4R SA-B-Gal L&KM

Fig.6 The effect of Rb1 in different concentrations on cellular SA-pB—Gal staining
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Table 1 Changes of the level of MDA and the activity of

SOD in HUVEC
Groups SOD/(U/mL) MDA/ (nmol/mL)
Control 51.0+ 1.3 0.93 +0.11
Model 31.9 + 28" 1.57 £ 0.16"
Rb1 442 +1.07 1.25 £ 0.14”
F 80.866 93.675
P < 0.001 < 0.001

Control group: HUVEC with CPDL2; Model group: HUVEC
with CPDL16; Rbl group: 80 pmol/LL Rbl-treated group. n = 3/
group, 1)P < 0.001 vs control group; 2) P < 0.001 vs model group;
3)P = 0.002 vs model group by LSD—¢ test after ANOVA.

R2 R IL-6 70 TNF-a EENE
Table 2 Changes of the level of IL-6 and TNF-« in

HUVEC
Groups IL6/(ng/mL) TNF-o/(pg/mL)
Control 141 £0.13 19014
Model 3.82£0.31" 422 +1.9"
Rbl 2.93 +0.14” 324 +3.17
F 104.674 79.820
P <0.001 < 0.001

Control group: HUVEC with CPDL2; Model group: HUVEC
with CPDL16; Rbl group: 80 pmol/LL Rbl-treated group. n = 3/
group, 1)P < 0.001 vs control group; 2)P = 0.002 vs model group by
LSD~t test after ANOVA.
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WA 55 2 20 S NF-«B p65 1415 ¥k , 3 1 SOD 1%
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Gal Je B BHYEAN A H & PAI-1 TR MRS, A
IELE HUVEC & Hil % .
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Rb1/( pmol/L)

The 20, 40, 80, 100 pmol/L. Rb1 groups showed a significant
reduction of PAI-1 protein expression compared to the O pwmol/L Rb1
group. n = 3/group, F = 128.485, P < 0.001. 1) P = 0.004 vs 0
pmol/L Rb1 group (control group) ; 2) P < 0.001 vs 0 pumol/L. Rb1
group (control group) by LSD—¢ test after ANOVA.

7 AEREASZEH Rbl W4 PAI-1 RiZHIF M
Fig.7 The effect of Rb1 in different concentrations on

PAI-1 protein expression

1)
I |
0 . " . I Y
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(3]

—_

NF_KD p63  — — —

AT — — —

Control Model Rb1

Control group: HUVEC with CPDL2; Model group: HUVEC
with CPDL16; Rb1 group: 80 pwmol/L. Rb1-treated group. n = 3/
group, F = 138.387, P < 0.001. 1) P < 0.001 vs control group; 2)
P =P <0.001 vs model group by LSD—¢ test after ANOVA.
8 ASEFH Rbl M4 NF-«B p65 i& 1% %0
Fig.8 The effect of Rb1 on the activation of NF-«kB p65
in HUVEC
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