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Extracts from Ginseng Radix et Rhizoma, Notoginseng Radix et Rhizoma and
Chuanxiong Rhizoma in Delaying High Glucose-induced Vascular Senescence in Mice
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[ Abstract ] Objective: To investigate the protective effect of extracts from Ginseng Radix et Rhizoma,
Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma on vascular senescence induced by high glucose in mice
from adenosine 5’-monophosphate ( AMP) -activated protein kinase/mechanistic target of rapamycin ( AMPK/
mTOR) pathway. Method: A total of 130 male C57BL/6 mice were randomly divided into control group and high
glucose group. The high glucose group was intraperitoneally injected with streptozocin ( STZ) and fed with a high-

fat diet continuously for seven months. Mice were divided into 4 groups: model group, low-dose extracts from
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Ginseng Radix et Rhizoma, Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma (0.819 g - kg™') group,
high-dose extracts from Ginseng Radix et Rhizoma, Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma group
(1.638 g+ kg™') and metformin group (150 mg - kg '), and intragastrically administered once a day for nine
weeks. The changes in body weight and blood glucose were measured. At the end of the administration, htoxylin
eosin ( HE) was performed for the detection of aortic morphology, and the expressions of cyclin-dependent kinase
inhibitor 2A (pl6), cyclin-dependent kinase inhibitor 1A (p21), AMPK, p-AMPK, mTOR, p-mTOR, liver
kinase Bl (LKB1), p-LKB1, Ribosomal protein s6 kinase (p70s6k) and p-p70s6k proteins in mouse aorta were
detected by Western blot. Result: Compared with blank group, mice in model group had lower body weight and
higher blood glucose (P <0.01). After 9 weeks of drug intervention, there was no significant difference in body
weight among groups, and the blood glucose level was significantly lower than that in model group (P <0.05, P <
0.01). Model group showed a severe intima injury and hyperplasia, middle membrane was obviously proliferated
and irregularly arranged. After drug intervention, the intimal damage of each group was not obvious, and the
middle membrane was slightly proliferated. The protein expressions of pl6, p21, mTOR, p-mTOR, p70s6k and
p-p70s6k in model group were significantly higher than those in control group (P <0.05, P <0.01), and the
protein expressions of AMPK, p-AMPK, LKB1 and p-LKB1 were significantly decreased (P <0.05, P <0.01).
After drug intervention, the protein expressions of pl6, p21, mTOR, p-mTOR, p70s6k, p-p70s6k in each group
were significantly decreased (P <0.05, P <0.01), while the protein expressions of AMPK, p-AMPK, LKBI1,
p-LKB1 were significantly increased (P <0.05, P <0.01). Conclusion: High glucose can induce vascular
senescence, and extracts from Ginseng Radix et Rhizoma, Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma
can improve vascular aging induced by high glucose through AMPK/mTOR pathway.

[Key words ] high glucose; vascular aging; extracts from Ginseng Radix et Rhizoma, Notoginseng Radix et

Rhizoma and Chuanxiong Rhizoma; AMP-activated protein kinase (AMPK) ; mechanistic target of rapamycin (mTOR)
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HEAHRKELTEZR, WE 1,
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Table 1
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BEMZESR(P<0.01) , AZ-=LJI= SR,
g 0 ek R U A A A A A A M R
(P<0.05), METTHA, AZ-=L-)Il7= £
Py AR i 2R ORI 19 il A 8 R 2 R R (P <
0.01), W2,

Effect of extracts from Ginseng Radix et Rhizoma, Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma on weight of mice

(xts,n=11) g
21 5 /g kg ™! T 1A T3 A A F i 6 )G T 9 s
g=| - 30.65 +2.16 30. 80 +3. 54 31.85 +3.35 33.48 +3.87
R A - 26.64 £1.60" 26.22 1. 84" 27.25 £2.23" 27.79 £3.05"
ANZ-= - B 0.819 27.34 £1.53 27.52 £1.36 27.89 +1. 38 28.86 +3. 84
1.638 26.71 £1.57 26.71 £1. 60 26.78 £1.79 27.51 £3.67
— B UL 0.15 27.21 +1. 64 27.98 +1.97 28.32 +1.59 28.94 £1.72

S AAMILY P<0.01,

®2 AZ-=t-)IE REUXN/NRMEHZIEN (v xs,n=11)

Table 2 Effect of extracts from Ginseng Radix et Rhizoma, Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma on glucose of mice

(x+s,n=11) mmol - L ~!
21 ) FlE/g kg ™! T 1A T3 AE THi6 )G T 9 AE
2 - 5.87 +1.03 6.20 =1.42 6.37 1.76 6.20 +1.49
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ANB-= - By 0. 819 25.23 +5.65 21.30 £6.35 21.55 £8.79 19.12 +10. 60%
1.638 26.78 £5.29 20.23 +6.10% 20.68 £7.14% 18.92 =7.40%%
I UIR 0.15 26.34 £4.33 19.62 =7. 12% 19.36 5. 16% 10.45 +2.61>%

52 MM P <0.01; SEAHM LY P <0.05,% P <0.01; 5 FHFTH LY P <0.01,
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4 it
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Fig. 1 Effect of extracts from Ginseng Radix et Rhizoma,
Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma in aorta of

mice( HE, x400)
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£33 HHMNRFEBFKT pl6,p21,p-AMPK,AMPK, p-mTOR,mTOR, p-LKB1,LKB1,p-p70s6k,p70s6k EH R IZER (x £s,n=3)
Table 3 Protein expressions of p16,p21,p-AMPK,AMPK,p-mTOR,mTOR, p-LKB1,LKB1, p-p70s6k, p70s6k in aorta of mice(x +s,n=3)

ik -AMPK -mTOR -LKB1 -p70s6k
2151 "J%l p16/B-actin p21/B-actin P prm P prprs

/g-kg /AMPK /mTOR /LKB1 /pT10s6k
e - 0.06 +0. 04 0.04 +0.01 2.62+1.02 0.21 £0. 08 1.84 £0.39 0.23 +0.06
i3 - 0.17 £0. 03" 0.12 0. 01" 0.05 £0. 02" 1.95 0. 46" 0.19 £0. 11" 1.62 £0.39"
AZ-=-E-)IE BB 0.819 0.06 +0.02% 0.04 +0.02% 1.77 £0.79% 1.26 £0. 62% 0.80 +0. 16> 0.35 +0. 06>

1.638 0.07 £0. 03" 0.06 +0.02% 1.41 £0. 44% 0.79 +0.45% 1.27 0. 11% 0.25 +0.19%
R BUAR 0.15 0.05 £0.01% 0.05 +0.02% 2.27 £0.67% 0.21 £0. 10 1.10 0. 40% 0.38 +0.13%

S UMY P <0.01; HERAIMILY P <0.05,% P <0.01,

f-actin W - 0,
pl16 .-- - ke
p21 - R T

avre S ——— - 20

. 0

mTOR [ - - S 289 kDa

p-mTOR - - . 0.

-

-

p70s6k .-- , - 70 kDa

A B C D E

B2 /R E 3Bk pl6, p21, AMPK, p-AMPK, mTOR, p-mTOR,
LKB1,p-LKB1,p70s6k, p-p70s6k F H T ix H ik

LKB1

p-LKB1

Fig.2 Electrophoresis of protein expressions of p16, p21, AMPK,
p-AMPK,mTOR, p-mTOR,LKB1,p-LKB1,p70s6k and p-p70s6k in

aorta of mice
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