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R TZEMENEIREEZREERB ARG
A R 2R B 35 47 RO AR P 1E F

XX OBW4al % g W EES
CTHCERKF B EHT S, A5 050017;2 5765 106 BB, HrE 250022;
SAFETEER, A% E 050011)

HE A8 ox-LDL *3& 5k eg AR5k 1 & 2 (HUVECs)i& & 8 /R it 815428, 4841
£ 37F % 42 (PSP)*F HUVECs #9834k Bl B AT heAu4]. A MTT Feib 5 55 3, Ao K-F oK
ox-LDL 2t tmfiedg 58 & . e LR T —RILANO)EZ. N —RMAKABEENOS)E ., A=
B (MDA)%4¥. SOD 7 #; A ELISA #= RT-PCR # K, Ao FK-EFMNKICAM-1 F AT X LR
mRNA # & X, 3 RE KA # PSP (25 mg/L. 50 mg/L. 100 mg/L)3t L& #4760 %0k, 4 %K
ox-LDL % HUVECs #i1%, ¥ PSP JK & #4938 #n, HUVECs 34 747% 1 2 90 £ # 5 # % (P<0.05);
# PSP 1 HUVECs MDA 4-& 2 % T 4(P<0.05), SOD. NO #= NOS 7K-F 8 2 # % (P<0.05), ICAM-1.
c-myc mRNA #= p53 mRNA R AKX, &9 PSP *HZ4R 69 A K e LA R 4E R, B4 TS

http://www.cjcb.org

#7%| ox-LDL # %) ICAM-1. c-myc mRNA #= p53 mRNA # & A H %,

ES 35
4+ -1; c-myc mRNA; p53 mRNA

HI B K HAE AL (AS) T BURA Lo fi 1L 38 2RI K
ABS MR TEBENBIEMBORIRE, #3F AS KA
A7 ERAL A B R R O TR A0 2% B 982 B RO ML

R ASHmEERTZ—, HhaMAUREERER
(oxidized Low Density Lipoprotein, ox-LDL) /&% AS
RAERMGEEIEER, Elid i B S ER 808 4
MSZ s 20 Uh 2 P A MU TE ML R TR KR 7, R
SFHE LA O . B A RGBS /MR RSN
RAMBE R, REFBORRERIGERY. Kk, M
#l ox-LDL {14 sl 5 P ox-LDL X HLAA 453455 2 T
B AS KA. KEIIKE.

DL A 1h PR 3 22 N A A B K 2R e 46 Bl 7
(ACE-I)\ B- Zi&PBHHMF BEAGZS. HBEAYBL
AE(SOD) E iR TT, LLR B BE B E AN T
fE. HIETHFERNTEZRE: L—HEE4E
HIhRBATHT WY, B R 25t AL
EREAEAER. AATRREREINA, AS 8T
BRI B 0, R SR P AR RE IR b E I BETT
HHE . PHEANREFRBEERN N EEAL
i, REHRERRAGY), fFa <« BBERE ", «[H
HER” KER, 549 - 08 - o AR HE
. o [EZGHiEE, iﬁﬁ?%}$ﬁﬁﬂ(ﬂantaginaeae)

AT 20 AERMRE AR A TRk B4 SRR AFEAL; 4t %A B

YRR TR A 7. R RERHE
BT RAETZAEEIIRE, AT 7R IDZERT
THIF BT ZERT T 288 (PSP) RERS I ox-LDL i
S MM I LA (VSMC) #) c-myc mRNA #l
MCP-1 mRNA Rik. BRILZ 4, ERT 7L R G
RECSE A B D RE MG ANTE 28, BRI, AT 50l id ox-LDL
X B S B N B2 At i A S MR BB, 4 PSP X Y
Be 40 Pt i) R 3P4 F B L mT REATLERN, 9 AS BB ¥R 4t
b s AT BL N7 [/ TN

1 MR5A%
1.1 ##

JBF A £ A R T 1A 7R B B A = AR 4, ox-LDL
e A [ P A B LK 2 L B A W ST B R 16, MDA,
SOD. NO. NOS A& B HEREVE B A
A= 5. BR4 L5 (FBS)M H 3 [E GIBCO A H], Y
A A MEE(MTT) X DMEM W A Sigma A &,
ICAM-1 ELISA 7| & % 5% E ADL 2 7]; DNA
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1.2.3 MTT kb &%) Z PSP 2+ ox-LDL # HUVECs
Bith A K # ok BUNHEAE K40 g 44 5.0x10°5 4

= A FLEERP T 96 FLEEFER P, E 37°C. 5% CO,

T LA R SR A TR R 24 h, 3R A LML TR I 2
WK 100 pg/ml { ox-LDL FIA [ K FE /K] PSP, 4k
R 36 h JE, INAMTT % 20 pl (5 mg/mDi¥ H 4 h
JG, #IibHER. WF LEW, LI WA
(DMSO) 150 pl, #%% 10 min LA 78 7> ¥ AF IR, 490 nm
BARAL I E MR IGAE Ao, FF TS A RIS

1.24 AZBMDA)SZRE KHmAR R Z
FR(TBA)ENE MDA & 8. MDA W 5EAE HE

BR4EE, TERRA =), 7€ 532 nm AbF B KW i,
HE MDA &,

1.2.5 ARAAAAZIEE(SOD)F M| E KHH
WS A (LB (XO) ¥ 5E SOD . ik g K 3 e
WEAEE RN RAE A BEAEFEREO, ), &
HEMNEII R ERR &, £ B ORNER T 2%
e, MRS SOD B, NIXTHEAEFA
H3A T —HERHIER, % B EASRR S, U
“SE A E, B SRR R S ) SOD i
T/_j;L R

1.2.6 NO4EnZE R AE R IL i S MKy
NO, i& 5 NO,, Jll 5% 550 nm &k A, fE, NO &2 H
NO,” % & (umol/L)E 71

127 NOS#EMRZE  7ENOS KIEIEHT, L-
FEBR(L-Arg) 15 4L &4 8 NO, H NO 53¢
MY A A BALEY), 2530 nm &b #lEBROLE
Ass, TRYE OD EHIK/NATHE H NOS 777 .

1.2.8 ELISA #&X#| £+ HUVECs Li##& ICAM-1
th kA FH Fluo-star 75 % 450 nm AbiEUE-FLIY
Auso TH; LAIIAR (1 Aso TE A AAARR, FRoE S VR EE R
REASHR, R 2R 185 SR IRYE Ao VR AFIAE &
1.2.9 RT-PCR #7) &48 48 g, c-myc & pS3 #) &k
KE FHTRNzol — k4 i B 4L & 20 40 B i)
J RNA, % T2 RNase Bk, @it KAMEH G
T SEPLEUA RNA S =A6/Aggoo 1 Age/ Ango ELIEH
1.8~2.0 i) RNA H{FE [ sk, 43 WIECE RNA & 1 pg,
KA M-MLV R FRR R cDNA . B
cDNALI pl 347 PCR ¥, 2% Genbank L5751,
Wit 514, BUPCR 724 10 pl, A 1% BBk GER
¥k, EB e fa, SEAMESHE T WL, BB IR, FH
HKSE, 7 c-myc/GADPH, p53/GADPH ] HLAH,
YEAMXSRIE B (LA c-myc EI#519): 5'-tet caa cga

cag cag ctc-3"; TiF5|#): 5'-tcg atg ttg ttt ctg tgg aa-3';
319 Fr Bt: 210 bp. GADPH _Li##514: 5'-cag cta cgg
aac tct tgt gc-3'; FUE514: 5'-gat tac aca atg tit ctc tgt
a-3'; ¥ F B 292 bp. p53 5[4 5'-cag tat gta
gac aac caa t-3"; FUf5|4): 5'-ctc tgt ctt aaa tga gaa gta-
3% 788 Bt 302 bp. GADPH L5514 5'-tge tcg
cgt ccg cca ccg c-3'; FFT[#): 5'-gtg gag age cgt geg
age-3'; ¥ 18 A EL: 220 bp).

1.2.10  %ito#r SRSB4 8 = bRvfEE
(X +SE)#7~, K SPSS(16.0) 3 Mk, L4 1H % =
PLA R SR 3 T 2254, ALIRIECEH g /3K, A P<0.05
AERALENE.

2 HR

2.1 PSP Xf ox-LDL %% HUVECs 1 {5 4 fask
:EA

2.1.1 MTT &AM A R g ia % DY pe £k L fe

SEH (MTT) A2 — Pl U 40 Mo A7 5 F A K 77 vk, /T
)4 Jo WV A SR, A — € A R ETE B A, MTT 45
VTSRS 4 AR IE .

FH MTT i:058 T AN [EIAKR I PSP % ox-LDL £
PR R AR K I . #E ox-LDL 344 F,
0 L Fr B 5 R B PR, 5 A R U B
7 5(P<0.01), FAMIREET PSP (25 mg/L)4bH i) 41
Hf 455 % 4(9.65+0.89)%, 15 ox-LDL Hif54LAHELH
BENZR(P<0.05), TIKEE(S0 mg/L)F Sk
(100 mg/L)ff) PSP AbBRZH, FLI95H %53 A 4 (39.03+
3.35)%-+(54.78+4.03)%, 5 ox-LDL #1541 b3
BEMZR(P<0.01), I B 284 8 MK B HOBVE, (B
BAERE T AXBAKFEELD.

2.12 *F MDA 4 E4%H 2% (%t 40 MDA &
4 1.31£0.39 nmol/ml, 7& ox-LDL A HI&14 T,
MDA %4 5.07+0.78 nmol/ml, 5% [ XF B ZHAH L

Table 1 Effect of PSP on proliferation rate of HUVECs
induced by ox-LDL 12 hours was detected by MTT assay (n=6,
X+5)

Groups n Ao Proliferation rate (%)
Control 6 0.74+0.10 -

Injury 6 0.45+0.04** -

PSP (25 mg/L) 6 0.49+0.04* 9.65+0.89

PSP (50 mg/L) 6 0.62£0.06* 39.03+3.35

PSP (100 mg/L) 6 0.69+0.08# 54.78+4.03

**P<0.01 vs control group; *P<0.05 vs injury group; #P<0.01

vs injury group.
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B RENZER(P<0.01); ARFEWRER PSP 4L # f5
MDA & 84> %54 4.61£0.70 nmol/ml. 2.83+0.48
nmol/ml. 1.29+0.31 nmol/ml, 5 ox-LDL #i{5 40 4H
b 2= 5 B 3 (P<0.05), B — €& R Wi, 8
PSP EH—EHHIEMNMER(E2).

2.1.3 2 SOD 4 &#%"H MR 2FTUFH, &
H Xt ZH SOD 3% 4124 21.65+1.89 U/ml, ox-LDL 45
20 SOD 7% /124 13.9740.97 U/ml, ARl FE ) PSP 41
SOD & 14354 15.76£1.13 U/ml. 18.58+1.64 U/ml.
20.92+1.78 U/ml, 7] WA [F]¥K B ] PSP 41 i) SOD &
11338 F ox-LDL #iif54 (P<0.05), 375 8 B 17| &
A

214 sNO4&E#%Hm  PSPHAHABHEENOK
B, 3R —E AR, ZEX A NO SEH
69.73+3.35 pmol/L, ox-LDL #ii{fi4l NO &84 31.71=
1.91 umol/L, ¥R FE i) PSP 41 NO & Jj 46.41+2.25
umol/L, 5ox-LDL#H41AH b F B3 2 7 (P<0.05);
. BB PSP 419 NO & & 4374 57.68+3.03

Table 2 Effect of PSP on the content of MDA and the activity
of SOD in HUVECS induced by ox-LDL (n=6, x+s)

Groups n MDA (nmol/ml) SOD(U/ml)
Control 6 1.31+0.39 21.65+1.89
Injury 6 5.07+0.78** 13.97+0.97**
PSP (25 mg/L) 6 4.61+0.70* 15.76+1.13*
PSP (50 mg/L) 6 2.83+0.48* 18.58+1.64*
PSP (100 mg/L) 6 1.29+0.31# 20.92+1.78*

**P<0.01 vs control group; *P<0.05 vs injury group.

Table 3 Effect of PSP on the content of NO and the activity
of NOS in HUVECS induced by ox-LDL (n=6, xts)

Group n NO(pumol/L) NOS(U/mg-pro)
Control 6 69.73+£3.35 0.99+0.09
Injury 6 31.71+£1.91** 0.31+0.02%*
PSP (25 mg/L) 6 46.41+2.25*% 0.55+0.06*
PSP (50 mg/L) 6 57.68+3.03% 0.71x0.07#
PSP (100 mg/L) 6 65.51+3.12# 0.98+0.10%

*#*P<0.01 vs control group; *P<0.05 vs injury group; *P<0.01
Vs injury group.

pmol/L. 65.51+3.12 pmol/L, 5 ox-LDL #4540 4tk
B E 2R (P<0.01), FE 3.
2.1.5 3 NOSAEHHH
HXT 4 NOS 3% 14 0.99+0.09 U/mg-pro, ox-LDL
W4 NOS #1:8 0.31£0.02 U/mg-pro, KK K
PSP 41 NOS ¥t #& i, Hid 14 0.55+0.06 U/mg-pro,
5 ox-LDL #4140 th B3 1 2 7 (P<0.05); .
YR E I PSP 411 NOS v&HEH B/, HisH 5l
7 0.71+0.07 U/mg-pro. 0.98+0.10 U/mg-pro, 5
ox-LDLAH 41 AH LL Y9 8 34 % 7 (P<0.01), 2 —
SE 1 77 24K Bt
2.2 PSP 3t ox-LDL %S HUVECs #1559 F KT
oA
221 WAMEICAM-1 &L 94 ELISA i&
FIEATM LS R B, 2 AN B4 ICAM-1 R E & A
4.35:0.64 pg/ml, ox-LDL #1541 ICAM-1 Rk &
4 5.2320.78 pg/ml, A [FI¥K B i) PSP 44 ICAM-1 [
BRI 4 5.134£0.58 pg/ml. 4.28+0.31 pg/ml.
4.36+0.52 pg/ml, 5 ox-LDL #ifG 4 tbE B =
F(P<0.05), {HFEH BHABAHNE(FE 4).
222 #tc-myc. p5349mRNAK-F&#7m  RT-PCR
K25 SRR BH: PSP 0] T i ox-LDL BUA B 41 i 4
AR T A S EE R c-myc (B 4) .

p53(/ 5)H) mRNA 7KF7E PSP Y T T i
B, BE—2HREKEE. AR4PTUESE, &
)7 BE B PSP 28 5 ox-LDL 35 4% 40 EL AR T A S (K]
HFAKEHA BEME R (P<0.05).

500 bp

G Gl WGENRS S C-11YC

Fig.4 Electrophoresis of RT-PCR, mRNA expression of c-
myc and GADPH in HUVECs induced by ox-LDL

1: control; 2: injury; 3: 25 mg/L PSP+ox-LDL; 4: 50 mg/L. PSP+ox-
LDL; 5: 100 mg/L PSP+ox-LDL.

Table 4 Effect of PSP on ICAM-1. c-myc and p53 expression in HUVECs induced by ox-LDL (7=6, x+s)

Groups ICAM-1(pg/ml) c-myc p53

Control 4.35+0.64 0.2029+0.0225 0.1839+0.0122
Injury 5.23+0.78** 0.3094+0.0572** 0.2841+0.0203**
PSP (25 mg/L) 5.13+0.58*% 0.2837+0.0482* 0.2594+0.0371*
PSP (50 mg/L) 4.28+0.31* 0.2792+0.0457% 0.2278+0.0197#
PSP (100 mg/L) 4.36+0.52* 0.2705+0.0323* 0.2189+0.0210%

**P<0.01 vs control group; *P<0.05 vs injury group; #*P<0.01 vs injury group.
g P
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Fig.5 Electrophoresis of RT-PCR, mRNA expression of p53
and GADPH in HUVEC:s induced by ox-LDL

1: control; 2: injury; 3: 25 mg/L PSP+ox-LDL; 4: 50 mg/L PSP+ox-
LDL; 5: 100 mg/L. PSP+ox-LDL.

3 g

AS B E R AR ERIERZ —. BFRE
B I P B 4 B E A  R AS R,
ox-LDL & S El & P 57 40 M S A 1t O E Y,
ox-LDL W@ it 2 Fhig 28 sh A NGE AS R &, i
PR B FORG B P I 5 . R AT Ay A P LA
M 458 55 77 0. WFFLIRR A, ox-LDL A48 40
i A5 B BRI N, EnT DA e LR
SREFTEM ARG ZBIIE R BEE R IRIT A
RARGYMINE, PR Z B AMTHIRE.
ZHARAESLT M. EBEMERNE R, FRBC0L
Fe AT M K S R D), IR R
B Xt 30 ok L B B B M IR L ELAEF 1O,

A SEH I IS MTT A4, RIS SR AN
(R B e 5t S B A A MR ) MTT IR J5 0k W5 38 2 45
FHUTREAEA M P, T ZE40 Mo v A it Th g, @il e
WO A, AR R B B S TR . SR EOR,
ox-LDLAY N 57 4l L 58 5 1 B%, INAAAS R B2 (PSP
415 ox-LDL #4540 AH be A3 41 a3 5 2 42 5, B9sss
T ox-LDL XJ 48 B 2 (4545, PSP X P4 Bz 48 ffd 43 £
e R R A EEER, &R PSP IPTEALE 2
ST R A MR G R SR .

TEMLEZ PSP HIfRIPE A IS, Rl T 446 FE 45
MDA & 81 SOD HyiE %, 4SE%H ox-LDL 41 MDA
KFEHEF &, SOD i B3 T k. PSP A LARRK
ox-LDL 240 fu 45145 if MDA & 8/KF, $27& SOD 7%
#, 183 ox-LDL w]{# Py Bz 40 i & A Ig Bk 44, T
2 PSP TiAb £ (¥ P Bz 40 I HKHT ox-LDL I fg Sy 1558
A g2 RR7E ox-LDL {840 M & A6 B i S 4k e B
B, BT PSP FELMTHE Bt A =0T B, 0 AR R
WITE AT R, B T IR 43 2 SRR S M B0, 4
FRA MR BB, WARA BARSE T 40 M54, U3k
BT e B AL 5t P9 Rz 40 B A 1 ] T

B S B Y, 15 AR PR o A AN LRD B B ER AR
ZRIEAL, B T AR E R A AR R A
A5, {40 H PR FE— 8 R AE BT FELS-1T,

£ W EPSP R FHTAE A F B, S @ Al
NO & B4 a1 NOS Fik W22 F|: ox-LDL {740
B B AME] T NO BRI NOS %%, 5 ox-LDL #ifh41
FEL, AR PSP ¥E[{# NO Bl £ . NOS
FKiE R . NO BEZ—Ma s8N, X
RAEDERFZ IS IE S5, 2 IEIRER R
FHIEB RS, EYEFEIETK S, ) e LY
B R I /NSO B 7 THI RS AR A0S, 24 ox-LDL
B P9 B2 4l i B, NO R s 2b, T NO w1kl B iz 4
M5 PN 57 40 MO F6 B, NO f9s/ D 38 0 T v Fh 4t i ) %6
B, 5 40 BXE RS 3 N Bk A I, Ak E R4 YD, %
S R A B AT IE LA H g A . BT, (R L
WREEM . BAETE UM, PSP 7] BHET LIS, ANFEWK
& () PSP ¥ 0] ff NO B33 %, Ui B PSP X A Bz 41 il
MR R P E AL A 2B I 3 & NO B B SE 3
. NEABEABFHRMNOS, BINOS2(FEFE).
NOS3(H fz &), SMERIBA AT 5 T NOS iE LK IE, 3
) NO & AR, M5 R KRR Y, S8 —
RIVEIR I R AEF R gEue20, #E PSP f# NO B
1% 1 NOS Rk = IHLE]: () EEBE NOS. #F
W EELE NS 1 A 4b S0 IE L4 AT F RIS NOS,
NO & AR RO N, 38 FIEAKIE; ()L NOS
THIF . KR TAEH T NOS #1#5 L-NAME #%
SEmE KRG, RKIFEATFREF IEL-NAME# 3
{75 B ILAE, IF SE4E AT 1 BB RS PT NOS 317, 32 7 4
NOBEAUE 2 FINOS K ik # £ ; i PSP e F-# NO
A& NOS HIZRIE, HEM PSP 2 £ i K B Iid %
B, WETEEHE RIEH, B — PRI R,

]} 38 ok ELISA 57 Sl 40 B s 7 _Lidd
ICAM-1 FKiEHIB4, LUHBTIPERE PSP M #ith 41 i
Kz, 45 8§ R, ox-LDL #7541 ICAM-1 fIRIA
B, REWKER PSP 45 ox-LDL {54040 L3
1§ ICAM-1 I FRIAB#K. ICAM-1 R M8 A 41 ik
ER—MEWMS T, TESATHRESRR, HFH
MRS AR MR REEEED, EWS
MR ERKFRIE, Arlnt 5 47 4 & [ R A0S U R
gié, 25 RMGE SEB®. Poston FUE K
IESE AS F N il ICAM-1 KX &, A
ICAM-1 7E N FZ Al L R0A 5 SR AL At . 4K 2 40
MR ER. MEMBERAER. 4REYH PSP R
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T ICAM-1 IRk, MH ICAM-1 H48k, M
S0 5 4 i a), 4 RS 2 R R A G Pk F IR, 4
T AS BBz a0 5 e oy B A GRS,
Ui PSP 7E AS TE R v R — B MR ER

A 52838 i RT-PCR 5T T PSP YER T W 2 41
JHJE G T AR K D mRNA R S Zs 5 0, LA —
B FKFRE PSP M1ER . 45 R B8, PSP it
Wi c-myc. p53 FHIE KR mRNA HFiL. B,
ox-LDL #1541 p53 mRNA HIE AW E Fif, AR
JE () PSP £ p53 mRNA ¥R IA% ox-LDL #1741 L
ETFEES. BRI pS3 B—FERNT, 4
JPAT-FI DNA BB il E B . BHEIMERE
IR MA TR, FFEE pS3 M, HIEHEERY
RIECRET- AR ER), p53 274 G, H%W 40 5
FIZH DNA (5851, 7040 B f 3 R4 LR 25 8
I, 156 B PSP 48 v 4H Jia %) 386 58 2R 10l 40 e K R
IR A BE Y pS3 MIRIAF 208, SR KB, F ox-LDL
TEF NS, 4 c-myc mRNA FIFRIAE E
A, AR ) PSP 41 c-myc mRNA [f)3R1A % ox-LDL
TR LU T e ®y, Ui B PSP RE 23 521 PN HZ 41
Ml c-myc ) mRNA Fi£. B A iAok 40 & 47
2B, c-myc /7K FRIEN, 15 K 3 5% 115 B F, c-myc
PR S TR, A B M NS R R A7 AE, 40
MG A SR, BWAMH KA. Bl AER
ULHA, PSP 2 MinT-40 M AE s S E R 38, A4t
SR 1G58, 5 B BRI E, M8 AN A i)
FEEAE. MEARmELT.
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Protection Effect of Plantain Seed Polysaccharid on Human Umbilical
Vein Endothelial Cells Injury Induced by Oxidized Low Density
Lipoprotein

Wen-Wen Che'?, Li-Hong Duan?, Ning Zhang!, Na Feng!, Su-Min Wang!*
(*Pharmacology Department, Basic Medical College, Hebei Medical University, Shijiazhuang 050017, China; *Jinan 106 Hospital ,
Jinan 250022, China; 3Shijiazhuang Obstetrics and Gynecology Hospital, Shijiazhuang 050011, China)

Abstract To investigate the protective effect of PSP on the oxidized low density lipoprotein-induced lipid
peroxidation injury HUVECs model and study possible mechanism, ox-LDL-induced injury HUVECs were used. We
used different experimental methods to analyze the following parameters: proliferation rate, NO content, NOS
activity, MDA content, SOD vitality of HUVECs by MTT assay and chemical methods in the cellular level; ICAM-1
expression and apoptosis-related gene mRNA was assessed by ELISA and RT-PCR in the molecular level. Finally,
we observed that different concentrations of PSP decreased the ox-LDL-induced MDA content, and increased the
ox-LDL-induced SOD, NO and NOS activity and the expression of ICAM-1 by ELISA, c-myc mRNA and p53
mRNA by Polymerase Chain Reaction (PCR), which indicates PSP had the protective effect of ox-LDL-induced
endothelial cell injury, which is related to the down-regulated expression of ICAM-1, c-myc mRNA and p53.
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