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Effects of Extract from Ginseng Radix et Rhizoma, Notoginseng Radix et Rhizoma
and Chuanxiong Rhizoma on SM22« Protein Expressions of

Replicative Senescence Vascular Smooth Muscle Cells
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[ Abstract | Objective: To observe the effect of extract from Ginseng Radix et Rhizoma, Notoginseng
Radix et Rhizoma and Chuanxiong Rhizoma ( EGNC) on the smooth muscle 22« ( SM22) expressions of
replicative senescence vascular smooth muscle cells and cytoskeleton-associated protein. Method: With human
aortic smooth muscle cells as the research objects and the replicative senescence 9" generation cells as the aging
model, this experiment was divided into youth group (5" generation cells), model group (9" generation cell)
EGNC low dose group (100 mg+L "), middle dose group (200 mg - L"), and high dose group (400 mg L"),
resveratrol group (10 pwmol -L~"). The drug intervention time was 48 h. B-galactosidase staining method was used
to calculate blue dye cell ratio. The cell cycle was analyzed by the flow cytometry. Immunofluorescent staining

method was used to observe the morphological changes of SM22q; while the mRNA and protein expressions of
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SM22«a were detected by qPCR and Western blot respectively. Result: Compared with the youth group, the cell
size was increased and shape was irregular in model; number of cells in G,/G, stage was increased and number of
cells in S stage was reduced; number of blue-dyed cells in B-galactosidase staining method was reduced (P <
0.01), conforming to the characteristics of aging model; in addition, SM22q staining was fuzzy and bleak, and
the fluorescence intensity was weakened significantly, with reduced mRNA and protein expressions of SM22« (P <
0.01). As compared with the model group, drug intervention effectively reduced the number of blue-dyed cells,
reduced the number of cells in G,/G,, increased the number of cells in S stage, enhanced the fluorescence
staining intensity of SM22«, and increased mRNA and protein expressions of SM22¢«, with statistically significant
difference (P <0.05, P <0.01). Conclusion: The replicative senescence vascular smooth muscle cells can be
used as aging research models. The morphology, gene and protein expressions of SM22« were changed obviously in
the process of cell aging, and it may involve in the process of cell aging together with cytoskeleton. EGNC delayed
the aging of vascular smooth muscle cells to a certain extent and had obvious intervention effect on SM22«, so it
might delay the aging of vessels with the cytoskeleton indirectly.

[ Key words ] aging; vascular aging; cytoskeleton; SM22q; extract from Ginseng Radix et Rhizoma,

Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma
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P/S Solution, 4z [K 7 SMCGS, [ ff/EDTA i 1k fiff
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RQ1 Rnase-Free Dnase ( € [ Promega 2\ A, #t 5 43
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Beckmam 23 H]) , FV1000 %13t 3 5 #5308 ( H
A% Olympus /A 7)) ,4000B # {3 & A 2% I 530 5% S 1%
A4 (5 1E Leica 24 F] ), CFX96 #1 qPCR ¥ ( 3£ [
Bio-Rad 22 %] ) , GeneGnome XRQ % %& 55 K %18 &
4i (& [E Syngene A ]) .
2 FiE
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VU A G S0 20 MG SR A o IR AR 6 21, S R
TEHGS AR A (9 R, AS =)
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FIAE TR (10 pmol- L™, 254 T T[] 48 h.
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JE 4R MR M S 2 A S 1 B2 LM T G ) K )
UL SEATERAE B A0 L 8 x 107 AN/ FLIEFN T 24
LA W BE S5, SEB 2 25 T 254 T I 48 h, SEER T
e 4 55 7 R VTG B T AE W, & T 37 C KR, hl
24 fLBANA 500 WL/ AL B, 1 U8 40 M0 2 1 57
25, A 500 WL/ LY [ 8 W, % IR E S min J5 3E
2, A 500 L/ LAY TR P W, TH R 4 A T, JF B
SR 1RGN 400 L/ FLI TAEW ,37 C it
W W HATEG S B T WA IF 3T %, B HIL %k He 3
ASOLET T G A0 A R
2.3 U aUAn AL A AT A i B i BEAH D DNA &
A I KR U0 B AT AR A A M B R R v, S
B gl o w45 T 250 T B, 250 PE 48 h JE T AL I ik
LU0, H] DPBS BE¥% 2 s 3¢ B, 4 2 A
70% VK £ B 1 mL K 20K B [ 5,4 Cad . K H
B0 25 BR 18 72 W, DPBS % ¥ J5 il A RNase A 100
wl.,37 CK ¥ 30 min, 5 5 il A PLiK 7] 400 pl 4t
iR 5] ,4 CilEt 30 min, BHLEZI .
2.4 HEUOL YO W BN SM22a JE 25 1Y 2L
AE CREANLL 6 x 107 A/ FLEERR T A5 96 FLAR, Wk
BEJS, SCUG H 259 1 0 48 ho W % R SR 4k
DPBS ¥ Ge 2 il 2 i ,4% Z B W 100 pL/ AL, % i
[ %€ 15 min, DPBS y& YE 40 3 3 , &3 5 min; 11
0.5% Triton X-100 100 wL/fL, R % & 5 min,
DPBS {5t 3 i , &kl 5 min; DL 1% BSA 1% 35 P %
MEHA 1 h, DPBS ¥ 3% 3 i , 43k 5 min; DL 1: 100
BEM R SM22a —HLE MR 1.5 h, DPBS J5 % 3
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2.5 FEHEHRPEEDT ( Western blot) K] SM22« &
F IR R USRI 4 B A A 240 I IF B0,
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J5 VEMEEGE Wi (TBST) Pefist . — PR 1: 1 000,
4 CHRPHRIRMEE L, Bt H 5% Wi B 03k 7 B
FELLAI1:3 000, Z R IEE 90 min, iFF 5 TBST I,
JE PR E T RO BE I R R G % e ) 9 ECL
AW 1 min, B 10 min 5781 B4

2.6 SEEFYEOEE -G E RN (qPCR) Al
Yl SM22a mRNA [J3Ri5 284t RNA fhig (UIVE .
Ve S B F R, 15 B mRNA A 5 J5 2517 Dnase
THA & cDNA (& 1, )5 #5547 PCR #8:4F , PCR [
MK ZR 50 ML,/E\:EF‘ 2 x GoTaq Z£Hf PCR & 4t 25
pL,cDNA $ifk 4 wL, TR B A K 19 pL, b iF 1
i PCR 51945 1 plo 253158 3O A X 36k
= 2°*“, GAPDH 3| ¥ I i 5'-TCATTGACCTCA
ACTACATGG-3", K Ji% 5'-TCGCTCCTGGAAGATGG
TG-3"; SM22a |+ i 5'-ACATGTTCCAGACTGTTG
ACCT-3", Fii% 5'-CCACGGTAGTGCCCATCATT-3",
2.7 Giit#Esr At R SPSS 18,0 Bk k4T B s
G EERY x 25 RoR, ZHFEARAR RN ER
J7 22508 Se b AT O 25 SR I, Ty 25 55 WU PR R L AR
KM LSD 25 J5 22 O 5% W0 9 5 Lt 8 ok F Tamhane
LU P<0.05 HESAHGIEE L,
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AN EPEHCYAL | 7R 2 S 1 AR 2 2
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3.2 XP4nfp R A s AR R, 5 T AR
b BRI G, /G, 30T 40 At B B 4% 22, S U] 440 i ik
B (P<0.01); 5EEMA LK, NS =L FHIWY
R KRR G /G, B AN i B B
A S A 2 (P <0.01) , AZ =L E {2 i)
IR 5 20 00 JE g 3 27 3 5 G,/ 15T 40 i A B A8 Ak
BIXGIT¥E ., Wk,
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F1 ASZLINERIYI SA-B-gal REZLEBMBAMBA LN (xx5,n=5)
Table 1 Effects of extract from Ginseng Radix et Rhizoma, Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma on SA-B-gal cell cycle

(x£s,n=5)

205 B /mg- L™ SA-B-gal FAM: Y (4% /% Go/G, /% S /% G,/M #1/%

HAE - 15.56 + 1. 46 72.35 +0.79 16.86 +1. 68 10. 80 +2. 47
157 - 85.38 +2.56% 80.00 1. 18% 6.79 +0.95% 13.22 2. 10
ANZ =L IE R Y 100 59.37 £5.62% 79.20 =1.37 8.04 £1.38 12.76 £2.75
200 45.56 £3.49% 75.67 £0. 12% 8.43 £0. 34 15.89 0. 33

400 49.58 4. 28% 75.85 +0. 90" 12.16 =1. 66* 11.99 £2.55

P A 10> 43.64 +3.58Y 70.77 £0.98% 14.22 +1. 189 15.01 £2. 14

S HAEMLE P <0.05,7 P <0.01, SHERA ED P <0.05, P <0.01;7 FR FBEH B 25 W B A0 pmol - L™ (£ 2 ),

AL A 23 BT, 5 4F 41 T UL 40 i 5 2 i R OIR ELJE
ASHEIU, 200 M A R /), HE B B K SM22ac 12

A B C
- - .

A1 T 0 A S L, e €55 AT 4 996 5 A5 78 20 400 i 1 AR
F

BER HIEA A KN, HE 5 554 25 L, SM22a Y £, 45
IR IR G W o 4% 45 24 20 A B PR AR A7 — o
JE B4 38 R, HE B B A R BRI, SM22« 3% {5 1 375 B Al
WG R . WL 1, FE SM22a %¢ 65 JE
I, 5 7 AF 4 g, BT 41 SM22ac 2% 6 3t 3 B 3 Dk
55 (P <0.01); SHAL L, NS = L= Y
BRI SM220 #5600 BE B B AR (P <0.01) , A& 1 AS=HIISRNMNBH SM2a BALHEM (HOCIEE
SR E B v R R (R REAL SM22a B B, x400)

ﬁfﬁiﬁ(P <0. 05) ,TJA%%EtJII%P%EX%TEE ?ﬂ] Fig. 1 Effects of extract from Ginseng Radix et Rhizoma,
st F 2R, g2,

3.4 X SM22a mRNA Rikyigm S5 HFFEHILL
BRI SM22 mRNA 33k & B Wl />, A7
FH2EF(P<0.01); SEMALK, AS=LIE
PP | A B TR P 2 SM22c mRNA ik
EREN, A B EEZER(P<0.01), AZ =L M2 AS=+tIIZRNYI SM2a B 5 F ik H M
J[I%%E&%{Rﬁ”ﬁgﬁmu%gﬁ‘ﬁ*%%ﬁxo [J—IL%% 20 Fig. 2 Effects of extract from Ginseng Radix et Rhizoma,
3.5 %t SM220 B EAIE N 5 ARG A Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma on
BORL SM220 28 FIACA ] i A, B i e iy OPTesen o S proten
PE(P<0.01) ; 5EAIA KR, NS =LIIS#RRY 4 Wig

Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma on

morphology of SM22« ( confocal laser scanning, x400)

% b R e 2 e A R A SM22« 3R AR A Y LA 2 A R T B 2 TR 8 AR A RO B0 Y o 2
n, BA S (P <0.01) . W2, 2, P2, 70 T8 8 A S Y 48 Blopi i, o0 LA 3R SRR K

F2 ASZLNESRIYIT SM22a HHEE, mRNA REBRIEHHFM (x+5,n=3)
Table 2 Effects of extract from Ginseng Radix et Rhizoma , Notoginseng Radix et Rhizoma and Chuanxiong Rhizoma on fluorescence intensity

of SM22« and expression of SM22« mRNA and protein (x +s,n=3)

21 5 RV BE /mg - 17! SM22« ¢ )5 JiE SM22a mRNA SM22a

HAE - 0.81 +0.06 0.42 +0.02 1.89 +0.38
i - 1.11 20.15% 0.10 0. 01% 0.69 +0.05%
ANZ =L IE R 100 0.92 +0.07% 0.15+0.01 1.21 £0.24%
200 0.90 0. 09% 0.39 0. 02% 1.33 £0.30"
400 0.99 +0.33 0.34 £0. 06" 1.20 0. 26%
P A8 109 0.96 0. 05 0.36 +0.02% 1.10 £0. 18"
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TR — o L T VUL M B ek A R A
LA T EE IR E O RN A SR AR U | T
2 R B 42 55 4 B A T 2 RN 3R U gl AR B A 9% DDA O
PE, SM22« 2 Ui 45 %) VSMC By br ik B A, b &
VSMC 13, 3Rk B 2 W] i R [, 23 42 15 200 M
W e Y ) A RV Ak, O e A T AL T AR e D,
21 4 TR Ak BB D W4 Th B B AR
[l A, SM22 1,2 3 22 9 B 3R 2 VA G B 1, A A
GERW, SM22a 1777 40 i B 22 WL 3h &5 1 45 6 07 s,
H VSMC h SM22« 5 WLl 2 125 45 o F0 N7 ) 2F 4
Mg 7, IR HAE R, L3l & A 25 4E 7] B P17 1)
IS 3 7 Lk 0 DT X B SR R AR

H i 20 M 5 e BB T] 43 o 52 P o
PSR S R YN ER AR §7 A B A8 = 2 S LY. 3
DNA $455 57 % , 12 ik 20 i 8 2 0 &/ 4 i 5
38 3R R A0 M TR A AR T g R T R
A5 20 M R A B BEL i, K A S R T Gy /Gy M A
38 58 Ko 52 BE T DR 55 o B R R g A gL LB
HHG YL PH M R 3G N P16 K& P53 4 2 5 3 2 K
(9T 21k 4 2 58 B AR 6 T e 68 TR LB 21
AR5 U AR S0 52 ) P o 2 8 i A LR LA R
TG, LA B->1 FL W 15 1 Y& o F1 41 e J1 300 4 o )
Wi =2 BRENEE, DB REAMEXERA
SM22a 1E R FH B TE N A, W NS = L5 4
BT SM22a0 B 5 22 A MO VR T, AN T 44859 SM22«a
5P =R

S 45 R W A M s 2 Y 7 1 UL L -2
FUBEEF BTG MR, A R EEE T G,/G,
1, S 140 A H5 B B s b, 25 T i SA-B-gal
Y (o, 40 Jf i G B B b R B0 G/ Gy 1 4 A U
AT S IAANM R B 2, — Ty s T A il
WRBAR AT, o T B R ] AR
Y f o BRI I AT T — 20 M F 5%, 53 — T D) B
W T ANZ = L5 4 B S 2% 40 2 AR
SM22a 1E R EEMF RN G, AR B2 07, 4
150 43 A0 F 20 A% ) FR1 , G €0 37 AT 6 6 T A 78 241 L
RIS IR 2R W, 965 B U] R 55, &5 45 2
21 0) G 0, 78 B AT DL, 0 G m  ASERY , 9  niR R
RV W W 4 o N N R SR A Oy I, B A A
SM22a mRNA K F5 1 32658 50 4F 21 35 0] 2 sk 55 , 1
525 25 21 W) LR AR 4 5K I S AR

oS T = e B (| = = g e A D
VER 2 Mo MR AY B 448 AR G BE 1 SM22a 11
TR PR 2638 AR 36 5K 18 40 M o 2 B b s
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