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Protective effect of Lycium barbarum polysaccharides on injury in human aortic smooth muscles
cells induced by hydrogen peroxide
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Abstract: Objective To study the protective effect of Lycium barbarum polysaccharide (LBP) on injury in human aor-
tic smooth muscles cells (HASMC) induced by hydrogen peroxide (H,0,) . Methods The HASMC was subcultured and then
was divided into eight groups. The normal control group was given phosphate buffered saline, the drug media control group was
given 50 mg * L™' LBP, the model group was given 200 wmol « L™' H,0,, the lovastatin group was given 200 pmol ¢ L™
H,0, + 1 wmol * L' lovastatin, the Zhibituo group was given 200 pmol * L ™' H,0, +50 mg * L' Zhibituo pian, the low dose
LBP group was given 200 pmol * L' H,0, +25 mg * L ™' LBP, the medium dose LBP group was given 200 pmol * L'
H,0, +50 mg * L' LBP, the high dose LBP group was given 200 pmol * L™'H,0, + 100 mg * L' LBP. The 2,3-bis (2-me-
thoxy-4-nitro-5-sulfophenyl) -5-[ (phenylamino) carbonyl ]-2 H-tetrazolium hydroxide (XTT) method was used to detect the cell
proliferation; the biochemistry method was used to detect the malondialdehyde (MDA) levels and superoxide dismutase (SOD)
activity; the enzyme linked immunosorbent assay was used to detect the cytokine levels in supernate of HASMC. Results The

ratio of living cell of HASMC in normal control group, drug media control group, model group, lovastatin group, Zhibituo group,
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low dose LBP group, medium dose LBP group, high dose LBP group was 84.2% ,82.6% ,21.3% ,52.7% ,27.2% ,27. 4% ,
42.1% ,57. 6% > respectively; there was statistic difference of the ratio of living cell of HASMC between the medium dose LBP
group, high dose LBP group and model group (P <0.05) . There were statistic differences of optical density (OD) value, the
levels of interleukin (IL) -1, IL-6, tissue inhibitor of metalloproteinase-2 (TIMP-2) , matrix metalloproteinase-2 (MMP-2) , nu-
clear transcription factor-kB (NF-kB) , MDA, intercellular cell adhesion mdecule-1 (ICAM-1) , vascular cell adhecion molecule-
1 (VCAM-1) and the activity of SOD between the model group; lovastatin group, Zhibituo group,low dose LBP group, medium
dose LBP group, high dose LBP group and normal control group (P <0.05) . There were statistic differences of OD value, the
levels of IL-1,IL-6, TIMP-2, MMP-2, NF-kB, MDA, ICAM-1, VCAM-1 and the activity of SOD between drug media control
group, lovastatin group, Zhibituo group,low dose LBP group, medium dose LBP group, high dose LBP group and model group
(P <0.05) . There were statistic differences of OD value, the levels of IL-1,IL-6, TIMP-2, MMP-2, NF-kB, MDA, ICAM-1,
VCAM-I and the activity of SOD between the low, middle, high dose LBP group and lovastain group (P <0.05) . There were
statistic differences of all the above indexes hetween low, middle dose LBP group and Zhibituo group (P <0.05) . There were
statistic differences of all the above indexes and the different dose LBP group (P <0.05) . Conclusion LBP has obvious anti-

inflammatory and antioxidant ability effect, which could significantly inhibit the proliferation and migration of HASMC, it has

important value in treatment of atherosclerosis.
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CKVPW IR A A B A\ i ARl YT O H, 0, VIR R
CHEN3,37-[1- CRBE R -3, 4- P " M ]-— 4-H R
F-6-THFE) KAEMR 11 {2, 3-his (2-methoxy-4-nitro-5-sul-
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1.2.2 XWHERLE LK RLIFH HASMC,
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7.4) UK 45 F 50 mg « L' LBP; B 4
4 F 200 pmol * L' H,0,; # R M iT 41 45 F
200 pmol « L™" ] H,0, +1 pmol « L™ A& ABIT ; i
W20 45 200 pmol e L' H,0, +50 mg L' g
WZJr ARKE LBP 4145 200 wmol = L™'9H,0, +
25 mg * L™' {1 LBP; & LBP 4145 T 200 pmol © L™
1 H,0, +50 mg « L™ 'ffJ LBP; /i & LBP 414 T
200 pmol * L™ H,0, +100 mg * L' LBP,
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XTT A1 PMS & & 25 pL, ¥ 3% 4 h, f kx4 b
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T4, 35 WA EE T WS HASMC B3 R4 1
1.2.5 HASMC ZMEH M #5250 20 40 [ Wb AE 2L
£, 440 0% B IA 10° em P HE, B PBS i ¥E 2 K, N
N 2.5 g« L7 BB (IR AL, % 3 B 2% R4 40 A i
BB, TN H R AT T AL AL g L7
(37 C AL 4> 2 5% > WE MG 9, T HL 10 wl.
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B 40 T T AR X A5 4T A T T

1.2.6 HASMC #a FiFRE MK FERERE N
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B OD-MES%E 0D/ (W HEE OD - b 55 [
B OD) ] x ki #E ok BE/FE A IR BT A R £ .
SOD #& 9. 4% W& WST & 7 &% Ut 0 17 8 1, &
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OD ] x bl i i B/ FF A0 3 57 46 B £ 25, 7 50 40
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Mg 7 B, 20 Al vk B 14D e A 35 1 Ginterleukin-
1,IL-1) L IL-6 40 g 8] £ B 4> -1 (intercellular cell
adhesion molecule-1, ICAM-1) . Il % 41 g &4 Bt 43 7+ -1
(vascular cell adhesion molecule 1, VCAM-1) . & Jit 4>
J& # (1 B -2 (matrix metalloproteinase-2, MMP-2) 2H
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teinase-2, TIMP-2) | #% #% 3% [N 7°-kB (nuclear tran-
scription factor-kB, NF-kB) K.
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2 H#HR

2.1 K4 HASMC AT IE% HASMC Ji il
SERE, M TR A M R B O, R “Ug-R
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2 250 e 35 AN W S R A e v A A VT4 AN T A 4 G A
PR (BT B 2) o 0F R B, 2 B R A A
AR YT 4, iR b 4 R TP L = A2 LBP 4
HASMC 4% 41 it Lk B 4 % A 84. 2% . 82.6%
21.3% .52.7% \57. 2% \27. 4% . 42. 1% .57. 6% ,
R R LBP 41 A0 L B S B A A L B, 2
HETFEL (P <0.05) .

A I H X AL B 253X AL Co B AL D I ARABIT 41 B IR 2 Z2 41 F AR AU 5t LBP 41; G: 74t LBP 41 H: &7 5t LBP 41.

B 1 %44 HASMC RIEEATH G- E, x200)

Fig.1 Morphological changes of HASMC in each group (R-G staining, x200)
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Fig.2 Effect of LBP on cell activity in injury of HASMC induced by H, O,

2.2 AEREHR LBP X H,0, iS58 HASMC 1%
EEM AR WR 1. BURLA, i R ALY 41, G %
ALk b= AR LBP 41 OD B -5 0F % X B4 L
ZRBIT G FE S (P <0.05) 3 25 B0t B4, %1%
fyTH4, e Z 41, kb = A& LBP 4 oD i 51K
HANRERWHS TR (P <0.05 . &+
mE LBP 4 5 M T A L, ERfH iR
X (P <0.05) ;. #& LBP 415 7 % Z 41 L #%,
ERHEIFE N (P <0.05); =& LBP 4 5 i
BEHAWRERLZITFE X P >0.05 K. T,
AR LBP A AR PN LR E R BT &Y R
X (P <0.05) .

2.3 LBP XHiRaRE FRIER ZRNE 2. BIA
AR M TT 4, g b Z 41, R P 2 LBP 41
IL-1.1L-6 TIMP-2. MMP-2. NF-kB 7K “F 5 IF % %I i
HURERHHEGEIT¥E XL (P <0.05) ; 25 I X} g
M, AR T 4, R Z 41, .. m = LBP 41
IL-1.IL-6 . TIMP-2, MMP-2, NF-xkB 7K °F 5 #% # 49 |,
BERWHGETFE X P <0.05) . K. T &=
LBP #H IL-1 \IL-6.TIMP-2.MMP-2 .NF-kB 7K F 5%
%2 LBPX H,0, i

#FS HASMC i ET R EEFHEZM
Tab.2 Effect of LBP on the inflammatory factors in injury repair of HASMC induced by H, O,

RATAH L, Z R 4% K X (P <0.05);
ik #) & LBP 4 IL-1 .IL-6.TIMP-2,. MMP-2.NF-
kBACEFHS BB ZHAUB ERA S ITFRE L (P <
0.05) ;= A& LBP 41 5 5% Z 4l lhig = 5 L4 it
FEX (P >0.05 &P = A E LBP 515 h5
W LA 2 3 4k 5 (P <0.05)

£ 1 LBP ¥ H,0, S HASMC #i5ABaiEE 15 B &0

Tab. 1 Effect of LBP on cell proliferation of injuried

HASMC induced by H,0, (x x5)
215 on

E R AL 0.57 £0.07

25 It R A 0.52 £0.05°

L Bk 1.2320.17"

i ARAL YT 41 0.79 £0.09™

g Z A 0.85 +0.08"

i 77 it LBP 41 0.91 £0.08°>d
i LBP 41 0.72 £0.06°

i 7 & LBP 4 0.83 £0.072%bc!

W R A P <0.05; 5 1E X AL LI P <0. 055 159K
ARABTT AL P <0.05; 5 IF 0 Z AP <0.305; 5K %) i LBP
ALLEEP <0.05; 5555 LBP 41LL4R'P <0.05.

(x =5)

41 IL-1/(ng« L) 1L-6/(ng+ L™ TIMP-2/ (pg+ L™')  MMP2/(pge- L") NF-kB/ (ng *+ 1.71)
1L X Al 12.52 £0. 14 4.13 £0.09 1977.36 +132.39 0.68 £0.08 44.77 £7.87

2y xR A 12.73 £0.13° 4.92£0.11° 1 876.41 £122.47° 0.67 +0.08° 46.65 £8.45°
5T 41 22.42 +0.28" 7.54 +0.28" 1126.39 +155.14" 0.5520.07" 165.78 +12.67"
s AR AL YT 4L 15.91 £0.13"" 5.08 £0.13" 1353.39 +124.45™ 0.59 £0.06™ 109.36 +11.67™
g Z 41 16.48 £0.17® 5.01 £0. 11 1368.54 +144.77% 0.59 £0.08® 78.65 £8.76%
7 i LBP 41 17.67 £0. 1824 6.12 £0. 124 1452.65 +139. 87! 0.63 £0.07% 79.55 £6.57°%d
7 LBP 4 14.90 £ 0. 132bede 5.03 £0. 13%cde 1 684.55 +147.38abede 0.64 +0.08%cd 63.26 +4.67%"
5 LBP 41 13.70 £0. 127" 5.02 0. 127 1 647.66 +126.96™" 0.63 £0.07™" 62.57 +6.46™"

e MR P <0.05; 15 1F# X HA LB P <0.05; HiRARAMIT A LLE P <0.05; 5§02 4 P <0.305; 5% & LBP 41tk

P <0.05; 5 P AR LBP AP <0.05,
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KER SN 25 RN R 3. B AR T A, s
W Z A, K . A= LBP 41 MDA ICAM A
VCAM-1 7K P #ll SOD 35 % 5 1F % X B4 LR % 5=
B G 3 5 (P <0.05) s 2530 W40, v AR Ad 3T
Y, MR Z K TP = R &= LBP 41 MDALICAM A
VCAM-1 KPR SOD itk S M H L = 5 H
FitFE X (P <0.05), k.. &®mFAE LBP &
MDA .ICAM-1 fl VCAM-1 7K ¥} SOD % ¥ 55 % 1%
MyTH L, Z RIS E X (P <0.05) ;&
B LBP 4 MDA.ICAM-1 Al VCAM-1 /K F M
SOD Wi tE SRV ZARERA LU FE X (P <
0. 05) R R LBP 45 IR 0 A LA 2 7 e gt
EX (P>0.05 f&. = A2 LBP 4 %5 hs
Wittiﬁc%‘#i’ﬂﬁ Gt R (P <0.05) .
%3 LBP 3 H,0, 55 HASMC #5372 & SOD E %

% MDA .ICAM-1.VCAM-1 7K T I3
Tab.3 Effect of LBP on the levels of MDA and activity of

SOD in injury of HASMC induced by H,O, (x x5)
MDA/ son/ 1CAM-1/ VCAM-1/

A5 \

Gumol * .71 (x10°U-T.7H (ng*T.°H (ng*T.°H
EHMBA  56.32:4.37 21.59:2.33 22.35:3.65  39.41£3.21
Z A 54.22£4.19"  20.47:2.14%  21.47:2.68%  41.2723.36°
T4l 19.36£2.37"  58.42£4.21°  78.54:6.24>  64.57:5.87"
BT 34.75£3.69" 31,24 23,1477 59.42£5.33°" 57.22£5.36™"

g b %41 38.14£3.24%  27.45£2.31°"  62.37£5.41°%  27.45:2.31%
A TBP Al 28,54 £2.68°"° 44,27 £4.36°>¢ 67.21 £5.33°>d 45,32 £4.33°0d

PAIE LBP AL 45.78 £5.647" 46,97 £5. 8471 45,78 £5. 64701 42,37 £ 5. 447bede

FAE TBP AL 44,21 £3.97°0°T 44,64 £4, 2120 42,21 £3,97°0T 40,61 24,2370

e BRI P <0.05: 5 15 % Xt HALLL P <0.05; 5%
AL YT AL EL B P < 0. 055 5 g6 Z AL EL B P < 0. 3055 5 & ¥ B LBP
ML P <0.05; 5 i LBP AR 'P <0.05.

3 itie

TF 5 B)) Bk BE v B8 3 L AN g Ak T a0k A i A

A, B 5T P 7S 9 WL 22 1o A0 L 28 AR A, D AR A Y
MK J7 . 2452 3 J85E A0 50 ma i, S 98 WL 40 it
2 PR A TRl S % A 4 i 171 ) Rk T Ak T O A A
0 IGAT e Pk A 08 7 b R R s R AR DY
ROPP X BRAG  E  E RR IILT R A, wh e T
i #6545 0 1 AS I A Bk A N I R AR Y R A A
AS 5 AR I K A b ke RE I R v R ST LA A v i
S HUEE Ol WA GE R R T i B AR S A P S
&, ST AT 0 RE T Ak BE B B9 T8 i A 2k KT
Mi’i‘*ﬁfﬂév‘@t BHL 11 if 55~ 1 WILA0 G 0 189 21 K2R 4R
B AT Bl T B ok o A T A A o R T Ak B B 1) T
mo ARSI g5 ] Wos, = E LBP 41 HASMC 41 2
JFCE T A0 A2 BRAN L R S AL, T e A e R R A
BRI FEFRE. A5 REr, &5E LBP
oAbl hy 57. 6% , SELM A L4 2 B H S
S SO, HE— B I LBP X HASMC B W & {5

PR . HASMC B 55 48 AS T8 i £ b 4y 38
T, SO R RE BT B, B R R M Tk
BB AR, A5 K W, LBP AT W & R A 32 47
HASMC f] OD {H, % H,0, #| ¥ HASMC 48 B 1
WA & A A H

AS KL, A0 R T I R IL-6 Y Rk
BRI, R OAS 5 RuEAE XS, RETH R,
LBP B & B {K 32 5t HASMC ) IL-1 Al IL-6 &1k, ¥
0 LBP 8k 40 1 i 186 58 i 40 e (81~ IL-1 A IL-6 1)
FILTTANE] HASMC 91958, 7 98 WL 40 i % & s >
BE 7 2B A i B Sk M, 7k 0 B Bk AY . [ Y, LBP
W & 71 0 32 it HASMC ) TIMP-2 Al MMP-2 {1, #i 1
LBP HLA W BRBEHE, 4 AS m L. it
Ak, LBP B & RG22 5t HASMC #J NF-xB {f, 3t —3L
P4 T LBP 8 i i 4k NF-xB % . i ¥ TIMP-2 Rl
MMP-2 fJ £ Lk A% H,0, #11 HASMC 5|2 ) %
i SN 5 T8 o R R SO SR A A A 3k — 2P B 4
AT S 232 35 97 ) R R S 8 TA 2R A H i .
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