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B W =-LBHETF (PNS) X 5B M sh PR 1k (AS) KM A S i 4 40 M Bh Bt 53 7-1 (VCAM-1) mRNA 3%
IREIRAE. R IR RHC & M R A R D, TERNRTE S AS R BUBEEY, K Wistar Bl REAL /3 AE 7 ) B4 AREAL4]
PNS I 41 PNS msf B2 | FHAE R2L. 7 4 FJS A 0 M s 7K F LI 7% 9 — B8 (MDA) & & S A A0 9 5 AL g
(SOD) {71, 53 1 E Bk , 33 AR R (Hematoxylin-Eosin) Je 4 f RT-PCR EARKHN T30 fk VCAM-1 mRNA k. 1
FULH R BRI DL 5 D 32 sl ko B A5 P . PNS G i 77 B4 RERR I TC, TG, LDL-c J¢ MDA & &, F} i HDL-
c M SODJE f1(P<0.01 8 P<0.05) , F ¥ VCAM-1 £ mRNA §J3R3A (P <0.01). 0] PNS H A B IR AS 1E
AL T IS EE N VCAM-1 mRNA IR AT I A ey P AR A 0 T LB —.
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Effects of PNS on Blood Lipids and mRNA Expression of Vascular Cell
Adhesion Molecule-1 in Atherosclerotic Rats

HU Jun, SHEN Zhong-chen, SHEN Yun, WENG Xin-chu
(School of Life Sciences, Shanghai University, Shanghai 200444, China)

Abstract: The effect of Panax notoginseng (PNS) on blood lipids and expression of aorta vascular cell
adhesion molecule-1 of experimental atherosclerotic rats was studied. Atherosclerotic rats were replicated
by administration of excessive vitamin D, followed by feeding a high-cholesterol diet. Experimental rats
were divided into normal control group, model group, PNS low dosage group, PNS high dosage group,
and simvastatin group. After treatment for 4 weeks, cholesterol ( TC), triglyceride (TG), low density
lipoprotein ( LDL-c), high density lipoprotein { HDL-c) , malondialdehyde ( MDA) level and activity of
superoxide dismutase ( SOD) were detected. Aorta alteration of tissue morphology was observed by
Hematoxylin-Eosin staining. Half-quantitative reverse transcription polymerase chain reaction ( RT-PCR)
was used to detect VCAM-1 gene expression in artery vessel. High- and low-dosages of PNS were
significantly reduce serum TC, TG, LDL-c and MDA levels, elevate HDL-¢c and SOD activity in
atherosclerotic rats ( P <0.01 or P <0.05). The histopathological observation of aortic arch showed
alleviation of atheroselerotic damage by PNS. VCAM-1 mRNA expression was significantly inhibited by
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PNS (P < 0. 01). PNS can regulate down the gene expression of VCAM-1 in artery vessels of

experimental atherosclerotic rats, which may account for the anti-atherosclerosis effects of PNS.

Key words: Panax notoginseng (PNS) ; atherosclerosis; vascular cell adhesion molecule-1
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ML T =L B AR AR AR AR
M, HF WA R =4 2 (PNS) BA R0
AL BLOHER R LR T A 3h Bk 1M e 45 2 5 T 79
PRI SR RERE AL (AS) 2 f 5 A SRR 1 3 1
I, R IR SE T SRR . ORI R R
IRINZINE S 5 R8s EE R IR 530 2
M2 BB T IR ARV 251536 AS AR FIAL
il 2RO ATIORTE R 15 ZBF5E R, AS R
AR A e 4K TR 2 R 201 (ICAM-1) | il 45 4
IR 53 (VCAM-1) SR Ris A 6 Y. R S
FICRRLS ], R AR IER IR A& ST 44 R D, dior
AS R BRABERL, BFFE PNS XS AS R i i b = 3l ik
VCAM-1 mRNA ZGRAIRZM , g — 2B BRITHT AS 1)
G AL

1 RS

1.1 Sz

MM Wistar B 40 B, KT 120 ~ 135 g, W&
%, R BT s SE I Sh A BR s AT AR AL, L
A ok, B IRRR- . 5% IEIE®E,0. 5% PHRR
B, 10% ¥, 5% A, 0. 2% P9 3L B A W5 BE I
83 % FERIAFDRIEC ] , 36 MM SR 1 S 9EF T 525
1.2 FE#HR5EHF

ZEBR(EE 0L BRI )  PNS (52
1% [ ) , TG, TG, LDL-c , HDL-c &7 & (#T7LAKK
Y TREARAF ), MDA, SOD 7] & ( B i 8
AP TR, HE B HBRG (de f A
HEARKRIRAT) , WE A E (R 225Kk hy
BRRAF) , FARET (B ER =HH A AR
) HEAEER D (Ll EHGWIRGBERAFR);
Trizol reagent & RNA Hi1 $2 1 5 ( b 27 TIANGEN
BIOTECH /3 7] ), Taqg DNA 34 i . dNTP, VCAM-1
B B-actin( B-YLHE ) 519 ( Lilg A TAY TEE
BT .
1.3 FEUEE

2 A AR S AR 1 7% (Olympus, Japan) , 1%
MRVKFE ( HA SANYO 2] , 6% & DAL (R E

Hettich /> %] ) , Teradient PCR {¥ ( 7% [& Biometra /4
A]) ,FR-200 AN 5] WA Hr B R4 ( LR H B}
Hova]) , KA (3£ E Bio-Rad 24 H]).
1.4 ZhHHEE

KRB G, GRS T4EER D, #
223 d, MR 4 x10° U - kg ™' Al B R IR TR,
AL AS K FUEAL, 4 J4 J5 SR AR I JE R0 32 3l ikbs
A VEAR SR,
1.5 XEaH4A

faERR 40 FURE, BEML AR S 41, /41 8 H HIE
H X RE 2 AT 4 PNS IS B 41 (60 mg - kg ' -
d™') PNS Eil 4 (200 mg - kg™ - d ™) (BAEXT
MR CEARTIT 4 mg - kg™' - d7'), IE 5 4RI A
HREE BT EMEK, AL T 0.5% CMC B,
BRI, EEE4 A BB L5 mL - 17
1.6 ®BEMBRAE
1.6.1  AAbFshrpAa

KU 3 ) BREUML, 4 3 1fi 3 TC, LDL-c, TG,
HDL-c, MDA f{j &5 &% SOD i 4.

VLDL-c = TG x 0. 453, it 3l ik o5 # & 1k 5 %%
( AAI) =TC/HDL-c.
1.6.2  FHER s

KR ARSE 5 BUTF I, A2 B R K sk, R 48R T,
R, TR REL

JHRE(%) = ITE (g)/{KE (g) x100% .
1.6.3  JRHgl a0 AF

KEFENKS T 4% FREBEBRTEE 12 h, A
WAL, U HE Jefa, BRIBOK SR E ot
BT U SO B A AR
1.6.4  MEZhIk RNA 4R

A RNA 240550 & A R BUK UM £ 3) ik s
RNA.
1.6.5 RT-PCR il VCAM-1 mRNA #ik

(1) Wik, W% RAE 20 pL AR R hBEAT. B 1
5 RNA 2 L, Oligo(dT) (SR A SIHER) 1 pL
(0.5 pg/pl) 185,70 °C 10 min J5 7 B vk
H RSN :ddH, O (BZ€7K) 11 uL,dNTPs 1 plL,
5 x buffer(ZEW#) 4 wL, M-MLV %554 1 wL. RT
FLF .70 C,10 min;37 <C,1 h;95 °C,5 min;4 C {2
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5%

1k RT B85, —20 CIRAF.
(2) PCR Y"1 519)7 3157 S0k [ 7 1 5, B
S|
B-actin  Semse  5'-CCTTCCTGGGCATGGAGTCCTG-3'
Antisense  5’-CCAGCAATGATCTTCGATCTTC-3’
VCAM-1 Sense 5'-CACCTCCCCCAAGAATACAGA-3’
Antisense  5'-GCTCATCCTCAACACCCACAG-3’
PCR SN IGTE 20 wl KR b7, Oni ik R
A ¢DNA 2 ul, ddH,0 14. 4 pL, 10 x PCR buffer
2 wL, BRI I4% 0.5 wL(25 uM) ,dNTP 0.4
L0 M) BeatinBILSHRF) VEAN-I 2
Bk AR 94 C 2 min, 251 94 °C 1 min, iB K
56 C 30 s, 71 72 °C 1 min, f53F 35 % ,8%)5 72 C
FEAH 10 min, 4 CAE |-
(3) HUPCR P71 74y 10 WL, 2% B IRRHEE I A
K, HLH 80V, HEiK 45 min. Z5W 5, BRI R R4t
A1, H A3 Blandleader 3. 0 FHGAL BR K1 B %
BEFIRAET R I € JK BEEL, LA B-actin Sy N Z IR, I

%1 PNS XzhpkBHEECARBITAE

EAAEA VCAM-1 mRNA Fyika, 258 LA H r 2k
PR Bt (476 bp) A KEAHY B-actin 33§ - BL (200
bp) MK AR HL(E RS
1.7 &SithiE

STHEAE VAR + ArifEZE (£ £ s) o, BEE
K a6 A student £ test #5565, P <0. 05 1A NF 8 F
ZEFt.

2 & X

2.1 PNS 4K FR A8 #8200

HY7 4 a5 IE R 4L R K R TC,
TG,LDL-c 4 VLDL-c 7+ ,HDL-c f1 AAIL $5%(1 {2
TRE(P <0.05 5 P <0.01) , uE A ). SHEAL
2 L2, PNS IS 7 B 2 A] DA 2 R AR O R TG,
TG F1 VLDL-c, & HDL-c Fil AAL $5%1( P <0.05 %
P <0.01), H v PNS 75 7] & 41 % 3] & f% Ik LDL-c
(P<0.05,1031~33).

SEEEEMH il =BRRN (X +s)

Table 1 Effect of PNS on cholesterol{ TC) and triglycerides( TG ) in experimental atherosclerotic rats ( X +5)

a5 ﬁ@/,l TC/(mmol - L") TG/(mmol » L)
(mg - kg™") HRT %ehfE ATRT )

E % A 2.2020.12(n=8)  1.60£0.17(n=8) 1.56+0.23 (n=8) 1.3720.19 (n=8)

ik 2.0420.19(n=8)  3.8020.12""(n=6) 1.21£0.26 (n=8) 1.82+0.37*(n=6)
PNS {55 =28 60 1.99+0.13(n=8)  2.37+0.29%%(n=7) 1.30+0.29 (n=8) 0.67 £0.18%%(n=7)
PNS Sl =2 200 2.24+0.33(n=8)  2.9320.38%%(n=7) 1.08+0.24 (n=8) 0.72x0.24%%(n=7)
FREITH 4 2.1220.19(n=8)  2.8320.37%%(n=6) 1.41£0.32 (n=8) 0.91+0.23%*(n=6)
TE:"P<0.05, *"P<0.01 HIEH XA 4P <0.01 AL H4

F2 PNSHFPGRHEXARBTIEREEEEANESEERROMNM (££5)
Table 2 Effect of PNS on low density lipoprotein ( LDL-c)and high density lipoproteins ( HDL-c)

in experimental atherosclerotic rats ( ¥ +s)

a5 %’Ui/_] LDL-¢/(mmol - L™") HDL-¢/(mmol - L™")
(mg - kg™) el ) 252570 )
IEF X A 1.56+0.09(n=8)  1.71+0.06(n=8) 0.90+0.15(n=8)  0.88+0.13(n=8)
HERIEH 1.58+0.14(n=8)  3.18+0.51""(n=6) 0.90+0.10(n=8)  0.58+0.20"*(n=6)
PNS {5454 60 1.52+0.10(n=8)  2.890.26 (n=7) 0.83+0.09(n=8)  0.89+0.25%(n=7)

PNS EHE4 200

PR R 2 4

1.55+0.16(n =8)

1.53 £0.09(n =8)

2.74+0.27%(n=7)

2.64+0.41%(n=6)

0.840.05(n=8)

0.88+0.12(n=8)

1.41 £0.17%%(n=17)

1.38 £0.34%%(n =6)

TE: TP <0.01 HIEH X A E

AP <0.05,

AOP<0.01 HHEEILL LA



H3H W R, L BRI HXT Sk A AR B Ag M i 2R R Tk e 323

#3 PNSMEBRRBEREAXRGTHEREEEEESFNIGAEELERNEI (5 25)
Table 3 Effect of PNS on very low density lipoprotein { LDL-c)and antiatherosclerosis

index ( AAI)in experimental atherosclerotic rats ( X +s)

a1l Hig/ VLDL-¢/(mmol - L") LB IR ARRE LFR 2L AAT
22 5 )
(mg - kg™) LR %G LR ra)
IEF X RA 0.71+0.10 (n=8) 0.68+0.02 (n=8)  0.4120.07 (n=8) 1.24+0.29 (n=8)
ik 0.55+0.12 (n=8) 0.83:0.17**(n=6) 0.45+0.08 (n=8) 0.18=0.08°*(n=6)

PNS fiS5 4 60 0.59+0.13 (n=8) 0.30+0.08**(n=7) 0.42+0.06 (n=8) 0.56+0.23**(n=7)
PNS Sl =2 200 0.49 £0.11 (n=8) 0.33£0.11%%(n=7) 0.38+0.07 (n=8) 0.92£0.22%%(n=7)
[EREFopiicEs:] 4 0.64+0.15 (n=8) 0.410.10%%(n=6) 0.42+0.08 (n=8) 1.06%0.49%%(n=6)
TP <0.01 SIEWHRA E; “*P <0.01 SHIAIA L

2.2 PNS 3t ARIMiE MDA F1 SOD #0f RS R AIRERRAIL MDA 55 (P <0.05) 3840 SOD A7

FHECIE R4 AR R Ui h MDA SR B#E T J1(P<0.05),PNS 5 B4l Ak MDA & &, H4
(P <0.01),S0D Jf 1 W EFEAL (P <0.01) R AS  SOD I 71 (H W ke SRR PNS A —5E
KREMA A BRI A . SR LA PNS RN R Bt fRE 1 (3R 4).

%4 PNS KB MmiE MDA #1 SOD 220 ( £ +5)
Table 4 Effect of PNS on MDA and SOD in experimental atherosclerotic rats ( X +s)

ZH A Hat FliE/ (mg - kg ™) SOD/(U - mL™") MDA/ (mmol - L)
IEH %) BR e n=8 266.58 +6.18 6.50 +£0.37
MEAIZH n=6 252.93 +3.77"* 9.89+0.45""
PNS fIGH1 &4 n=7 60 264.09 +11.61% 8.87 +0.40°
PNS HRm4l n=17 200 258.29 +8.52 9.01 +0.37
PP X R 2 n=6 4 262.40 £11.65 9.05 +0.37
TP <0.01 SIERXHRA A P <0.05 SHIRIL L4
2.3 JRIBR 50.0
2.3.1  FFREREER wol

SIEW A, S HR NI R BB A G R
5(P >0.05). {H A AR A A& B, 1E 45T 42 41
GBS E A TR AT HES R 5T, R

I B 7K Jifr. PNS I v 50 B8 2 % B PR B 4L F) T 0 | I | I \ [

(8]
=
=

=)
<
<

Liver index/ %

SJH . AR T R RS AL, AR, B I A

<
<

\
TR MR IR A AR AR (LA 1) * Comol” Mouel 60 :127 ke ZOOPES / k; T‘%‘E“&?
2.3.2  FEhlks HE §4a A

HE Be40 55 7, 15 7 X B4 3l Bk 4 B 58 B 1 PNS XKRAREEIH
M MOHED 1R 5, Y BER L3 S, A BRAR T - L Fig.1 Effect of PNS on pathological score of liver
I HESNEE ST, 1A YRR A5 TE M e 3k, I T HE index of experimental atherosclerotic rats

U, AN R BRA LS AR ALY, P L )R DL
WS 2o AT 20 5 BE B W 08 )R (OLIET 2(b))
N R AR BV IR, O 1) A SR, B0 9 I
4 P Y- T LA 0 2, HES L , T £ 42 4654
AN JILETHE 6] 45 45 20 288 2, T8 LA 4 58 £E. PNS
i e R 2E IR DR 4, PR IRR L B A 39T, P B¢

20 M R Y- 1 LA M HE S A R R R L, RS 2 I TR 4

Jfa T 4 f S B MRS R (JLIE] 2(e) ) N B 2 A

FIREST , NIER WG R, - LHES 32 5

2.4 BHARMEZIEK VCAM-1 mRNA $21ER
VCAM -1 Bk %8 % B 4R &3 fir 7, RT-PCR 43 #r
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5%

) A el

(d) PNS 200 mg / ke#f.

(b) R4

-
£ ¥
i

(c) PNS 60 mg / k4l

' (€) F [:/]’4vmvg/kgéﬁ

2 FEHHEAKRRMESIKS HE e ( x400)

Fig.2 HE staining of artery from experimental atherosclerotic rats( x400)

BAnn 2 5 fron. 5IE W 440 L, R A 4 VCAM-1
mRNA FRIZRKE I B (P <0.01) ; SARTALL,
PNS i Rl AL AR W L T i VCAM-1 mRNA ()
FK(P <0.01, WK 3) Bl PNS fEMS{EF: SRR L
il VCAM-1 ZERI 2GR, BN N IRRIA.

VCAM-1 (476 bp)

f3-actin (200 bp)

B3 PNS %t Bk U IERE 1L K R A £ BhBK B2
VCAM-1 §JREHIF M
Fig.3 Effect of PNS on VCAM-1 expressions in artery

tissue of experimental atherosclerotic rats
£5 HAARKEZRKE VCAM-1 mRNA RiA
HR (Fxs, n=5)
Table 5 Gene expressions in artery tissue of experimental

atherosclerotic rats (X +s, n=5)

5 H&/ (mg - kg™')  VCAM-1/B- actin

IEH ST RRAH 0.63+0.19
ik 1.87+0.36" "
PNS I 4 60 0.55+0.17%%
PNS m#l &4 200 0.97 £0.33%2
FHE R B2 4 1.11 £0.224%
TE: T TP <0.01 SIEHR XA B 24P <0.01 SHH
L

& 3 1 MWM & DNA MW Marker V, %5 1 jki&
s N BRZH L 55 2 DR IE R AL 5 3 ~ 5 JkIE oy
54 PNS 60 mg/kg 4,200 mg/kg 2 K¢ AL ETT
4 mg/kgZ{FEA RNA #E47 RT-PCR B 458 Rk
TE EAERON 10 wl RT-PCR 4. #i Sk 7 Dy
PR VCAM-1 B3], K/NR 476 bp K B- actin
FE P, K/NR 200 bp. £5R WoR, 575 HA AL,
BRI VCAM-1 #5835 K8 Ei, T PNS 60 mg/kg,
200 mg/kg 20 VCAM-1 fyRikH 5B AH LA BT
MR (P <0.01), 5B T PNS B A F#d VCAM-1
mRNA Fi587EA.

3 it it

AS F) A 5 8 1 i A5 S A R T A B
2, T 76 M LA D A A AS A8 Fy BB I
IR G REAR L K-, BELE AR B Ak, P35 g IR 28
FRERTEL, W ARUEIR AS kRl (e IR BA®
ZEAEF. Rszge R B, PNS 60 mg/kg,200 mg/ kg 4 A]
LB WAL AS KU TC,LDL-c & TG & &,
B TR A P, Wl /b HOR AR B, X 2 B PNS A &
B (% PRI R I i e e U e 07 4 3t vy B8 0, T
AEX 5 PNS I B A S5 A G, PNS A
MU =L 2 Rel ,Rbl Z2WIHEALG Y, 4540 b &
A ARBR F) SRR 1A AR K AR 58 (s 4. SR IR Ak 1A
SRS G, MRK LB B T8 & PNS 5 g
KMEE W A M BER A5G, NITTHH AS
FRTE B T S ARE T ) O R R R T A
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(HMG-CoA ) i JEU I 571, 490 4] Ay Y544 JEL [ e ) 5
S AP MR A AR KF-  J7 SCHLBAN [A].

SERERIFT AR | i MR AR PY  Eh 3 A g
BRP-ETRIR , A R R g i A (1PO) , B ik
BE LPO & GRSl kA Ak = BEAH O, X St S84k 71
A B 2 6 A2 L 2 RE A5 A ek %, T L
Xof A RENEAS By IRFIR G AR S HAFTE I Z R R R GE
A —E RN E . AL RERW], PNS 60 mg/kg 41
REAEIAIR I h MDA 55 K4 SOD i s, RUTH:
BA—ERIR AT ER.

AS 255 B kAR IR DR DU IR 21
TR ) N IR T SEFE, T AT 4 AR ST RELR A
JokL, ZhKEESS IS, I 4SARRE A s, I SR AR
BN EIRFEIBE % , AR TR R, 45 F B 2. AR T2 %t AS
RSN SRR BT B HE et 2 B, A1 LT AR
4,PNS 60 mg/kg,200 mg/kg 2N IER L] HE &, N
BEANRE R LA AR 510 RS VPR AL, AR AR MEIK
2 ) R RS, TERH PNS ANMHE (LR , 1 LA R
PRI, AR TG LA P B RS 0, AT ik 30 Bk
SRR DELR A, 155 SCRR 10 ] LR —2K.

UTEER: , AS IR A FIUR NN — ME MR St
B SR TIAEA S AS R KR
AR RARIMLAE 51 & M4 P8 K S RE AT 5 5 A B 4T
FIRZFRIT o1, R T &2 5 H ROk . VCAM-1
JETHRIERRE KRR, FERB T A N 240
JH0 AR LA | BAAZ A, LB i S A IR, T A
LA AR ARG B T N B2 ARG A BT, 5
AL R BRI, 35 IR0 ox-LDL (TEHE K32
{4 JIE P WU 2SR TR o IR A MR T 2k AS
AR AR A SE A > B RT-PCR Y5715 & B PNS
T VCAM-1 mRNA #J#3A(P <0.01).

ARSI PNS I I ROR A I 4T 3 57
R e O PNS 2 —Frh 2Ry, Hoh 4
2R IS HAEA IR N DL 2 4 U Il
B2 QR BTN KR, BRSO
SRS RARE T (AR AR A T R A
B, A BEIX SR RO AT — R A RS i 2
MM HPATER ZEL T, mAl R A
PIFERIVERT, B A AR B A — 8 B 2540, o
PAAN 5 237 AR AR B 08 )50 R A

SEELLE PNS A B g 5 3 35 Je AR AL, ok
RN BT AR AR , T R R B H R, REAE B 4 A

ZhiMtor 1 VCAM-1 mRNA fY3RIE 41 i 50 4% 20 5
T FGLRERARE , AT FERYT AS 15 2.

Bt AT/ MM BB T L2y et s B
O MAE 2B TR B TE 5F I BRI L 5K 2R R I 3
SCREA IR S SRR AR B A e — 2006
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