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Influence of Panax notoginseng on the
Atherosclerosis Induced by High-cholesterol Feed in Rats

Jong Goo Kim, Sun Dong Park’, Won Hwan Park*

Department of Diagnostics, College of Korean Medicine & Cardiovascular Medical Research Center, Dongguk University,
1:Department of Prescription, College of Korean Medicine, Dongguk University

Panax noltoginseng exhibit several beneficial effects including anti-oxidant effects. P. notoginseng is used as a
therapeutic agent to stop haemorrhages and a tonic to promoted health in Korean and Chinese medicine. The
pharmacokinetic profiles of the main P. notoginseng are still not accurately investigated. The exact mechanism of the
anti-oxidant activitys of water extracts of P. notoginseng, however, has not been determined. In present study, |
examined the effects of water extracts of P. notoginseng on high cholesterol diet atherosclerosis-induced rats in serum
and abdominal aorta. A total of 3-week old 9 male rats of Sprague-Dawley were divided into 3 groups and fed with
the basal diet (normal group), high cholesterol diet (atherosclerosis induced group) for 8 weeks, high cholestero! diet
supplemented with water extracts of P. notoginseng (P. notoginseng group) for 4 weeks. And rats were sacrificed,
serum lipid level, abodominal aortic anti-oxidant activities and lipid peroxide were measured. These results indicated
that serum total cholesterl, LDL-cholesterol, triglycerides concentration significently lowered in P. notoginseng group
than high cholesterol diet group. But HDL-cholesterol concentraion significently higher in P. notoginseng group than
high cholesterol feed group. And abdominal aortic xanthine oxidase activity was significantly reduced by dietary water
extracts of P. notoginseng supplementation (p<0.05) Also abdominal aortic superoxide dismutase, catalase,
glutathione peroxidase activities were significantly increased by dietary water extracts of P. notoginseng
supplementation (p<<0.05) Especially, abdominal aortic level of lipid peroxide tended to increase in high cholesterol
feed group, but water extract of P. notoginseng intake reduced the value (p<0.05).
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32U mitochondriac|4] oxygen free radical®] ¢@a1ZQ] Y4 &
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A} 3087 gERIS ThE 3,000xrpmollA] 1587 &
£ X2 gt S8 AEE AIEsIr)

g
B2 s E3xA0 YHTE i) 0.1 M potassium
phosphate buffer (pH 74) &% & Y1 homogenizerE 0]£3}
o} mi) FLAS HESIGCE Pl FLAZ 600xgelx] 1087
AuR2IEl 8 D Dl RES A =, 45US 10,000xg
ollA] 2087} A EE|SH NG -80C ABEE olYct BER
s d@ExA vk FAN2 lipid peroxidation B! xanthine

oxdiase, superoxide dismutase, catalase, glutathione peroxidase
g8 58 AIEE AEBIICE

5. In vitrooA] 422 GLFEES B Y 5F
1) DPPH radical 22H &7}

DPPH (2,2-Diphenyl-2-picrylhydrazy) radical®] A7 &4
2 Blois (1958) 9] ¥PHS S™El] SHBICE 5001,
.05, 0.1, 0.5 1212 1%)oll weh SF4oll =9l P. notoginseng &
ZE9 2 ¢ of 02 mM DPPH 8% 1 mS H7i8ich 105
8 % 3027} ASCIA WSAIIC) HAFECIS(EDA)E Al
NS SHNZAEDS) FBRE A0S WHSE Uehd
S AT £5482 £F5)1, positive control 2 a
-tocopherol (1 %) & 0]&3l v]w3kt. I}AF 517 nmolA] &
Bk H3e &ggirt

2) Hydrogen peroxide A~7 G}

Hydrogen peroxide 2758 Duh (1999) 9] uiglo) &=
olod £E381I%4). phosphate-buffered saline (PBS, pH 7.4) ©&
Az 1 mM HO; Y 0.6 mie} AlE 8N 1 E 30TolA] 10
24 s A1 H 230 nmold] EBEE FFEIIcE ol
BlankEz H,O, Qlo] PBS EUWOE, iR AlE SARlo]
H:0,-PBS ENOE ALZ3EI9
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25 os® dBEA  lipid peroxidation BHIS
thiobarbituric acid (TBA)2}l 91E3led AY4HE  TBA-reacting
substancesQ] O Z Ohkawa (1979)15) He 2851 &5
SIRrh 2t AT 5 g™ €3xF 1 gt 005 M
phosphate butter (pH 7.4) 5 m(E 21 Lwo] @ol mAlIck
0.5 mtQ v A AT 7% sodium dodecyl sulfate (SDS) 1 mf
E EFRIZ! & 37T water bathofl Al 30237} BH2A|71C) o] ut
S=oll 0.67% thiobarbituric acid (TBA)S} acetic acidE Z2rO
=z é’%g} 2mE Y Z A4S &, 98T water bathol] 508271 7}
ggl & ZHYA]AH n-buthanol 5 mﬂg 122072 centrifuge 3,000 x
rpmoj| 4] 10‘:‘2_1- KA E2IBICL 0] & TBA HISE0] EXist=
n-butanolEES F 5] 535 nmoljA] EBEE 2_'% 35199 c. MDA
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1) 7ol 2844 4874 §4 285l miklE g8
(1) Xanthine Oxidase &49] Xal g3}

ER tj5W gBEAUY Xanthine Oxidase 242 Stirpe
and Corte (1969)'99] wpHS 4FEsld ZHFIUCE 01 M
potassium phosphate bufferoll 2 mM xanthineS =1 1 n¢x}
Xanthine Oxidase 0.1 n{, 55 tj5W EHTZ) ok F2NH 0.1
ntE I 37CollA] 5231 diSAIZICh tiETCEE AR thil

EFTE 58 Y=rtk 20% trichloroacetic acid (TCA) 1 W2 7}
SRAITE 9tgY Foll HE uric acidE 5}z
292 nmoflX EBEE EFEE X0 4L &= g4 vgy
5ol g% A mgo) 1271 BHE61] xanthine® Z2E 4
A% uric acid®] ¢} nmoleE FASINCH

2) 7l Eeda AMAA g4 85 viXE g3t

(1) Superoxide Dismutase 2Hd

28 plEW dPIERAW Superoxide Dismutase 2
McCord@} Fridovich (1969)79) ¥MHES 4#E5l EH6I9L)
02 M sodium phosphate buffer (pH 7.4) 672 x£, 1 mM
xanthine 100 g, 1% Sodium Deoxychlorate (DOC) 30 g0, 1.5
mM Potassium Cyanide (KCN) 30 g, 0.2 mM cytochrome C
150 (S B 58 B2 S S95s vl 3R 5 u

£ Y1 Xanthine Oxidase 10 /& go] &gk = 3}EF 550 nm

olxg EAE HElE 18 30£5Qr T} SOD 4% ¢
F4 018 Foll R PE mgo] 182 30E S0 8126t
o Ot Bt 7N ARE golgd B2 48k 0,8 HO.E
AEE L2 An|3iH, specific activityt= 1 mg proteinol] 3{&3}
enzyme unit® #4510 LIERARICE
(2) Catalase &+

=E 5 FBEAY catalase EH S Aebi (1974)99) )
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Catalase HHE T9l= G4 vHEH Boll 3% Tz mgo)
b AT H09 oF (nmol) 2 2 LIERAQICE
(3) Glutathione peroxidase 24

52 sw gdFRAN glutathione peroxidase 42
Lawrence (1976)19)_4 HhHS 2SI SHSINNCE ERE giEsw
H2xE i) 72 01 mE 50 mM potassium phosphate
buffer (pH 7.0) 2.6 meol] 71512, 30 mM glutathione 0.1 m¢, 6
mM NADPH 0.1 mf, 2] 1 unit® glutathione reductaseZ
Hlolod Egker F, 25TojA] 527 YASI). oi7lo] 7.5 mM
H0; 01 mE E7istd] vEE 7HAISH & ulal 340 nmollA] 22
= BELE *’—5 gt GSH-Px &8 % th9lE g4 v}
U Boll g7E T mgo] 227F 41815 = NADPHY ¢
(nmol) 2.2 L]»E]-LHQ}\D}.

7V

- 1189 -



=, 4ke, EWEsREel IL?Z—EH 2HIE o] 4T, S
A3 & P notoginseng G-5E HSHFY RoToll 9t 33
9 fode o 4

one-way analysis of variance (ANOVA)E 4A]5}
o AE3IN I, p<0.05 $FolA SoHo] BakE AL zH AF
= BIREY Alolol thdt F94ES Duncan’s multiple
range testZ 0|23l p<0.05 $ENA BrHEINC
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1. In vitroo)A] P. notoginseng ALRAEE sTE g4 84 &5
1) P. notoginseng B+HEE ol wE DPPH radical 4~A

av

Lipid peroxidation®] ¢ajukso] HAddh= 4AralY  free
radical& A A5 antioxidase® ZHE5}e S22 free radical
Q1 DPPH (2,2-diphenyl-2-picrylhydrazyl)E hydrazine HEjZ
AT 5EE RAILEN HAE 4 ).

DPPHE ARI0| 7IX I Q= &40 AAL wjEe] 517 nmo
A] 248} &4 bandZ HOIL} phenolic compoundﬁ Z0] Z24x0]]
AAE AEdFe AASAAMY ¥es oA =W AR
hydrogen radical& 20} phenoxy radicalE 431H €t wh
21 &4 band T ARRMAIA H) 2 QFEE BAY Frk Ed 39

B AR 87 E O Z Aelghe O ol BlEIsie] A Hekig]
DPPHY| 47+2 HA LolXA HI SBEE B4k ek

P. notoginseng V,ZEE T free radical AH EHE
DPPHo! th$t electron donating ability (EDA)S.2 ZF I
P. notoginseng B5LEEE 0.01%, 0.05%, 0.1%, 05%, 1% =Eoll
i3} DPPH radical 2~2A &0l tgted THAF 517 nmollA] 2T

& =431 electron donatmg abiliy(EDAYE ZA3ICt P
notoginseng |FHEE SL7F 0.01%Y ) 33.96£3.75%, 0.05%
& ull 44+3.96%, 01% W 73.3+4.57%, 0.5% Y ul) 86+4.46%, 1%

o) 1} 92.66+4.87% 47 S LIERARICHFig. 1). 98, HIg)

ASAE ] 9EdZ 1% a-tocopherol (79.41% ASAE)E
positive control2 H] 15133 S, Electron donating abiliy =]
= e 22 ZAE AIESI AESIXT). EDA (%) = [100

BEw o1&

- {12 H7}2 OD / AR S87}E OD) x 100} ]
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Conc. of P.notoginseng
Fig. 1. Effect of various concentration of P. notoginseng
water-extracts on DPPH radical scavenging activity. * positive control
1% a-tocopherol = 7941%, * key : (*) significantly different from 1% a-tocopherol

2) P. notoginseng VeFEE o uwlE Hydrogen
peroxide &A1& 3}

P. notoginseng B-ZEE FTH 0.01%, 0.05%, 0.1%, 0.5%,
1%l ti gk Hydrogen peroxide A~A G 3ol thdlod 1HaF 240 nm
oA EBLE JSHGI AlE(%)E UEMIAUCE

P. notoginseng Ar-ZEE s5E71 0.01%Y wl 27.36£3.86%,
0.05%Y wl 429+357%, 0.1%Y ul 57.09+4.25%, 0.5%<
73.65+4.19%, 1% w) 88.51+4.28% hydrogen peroxide &S
LIERNRACE Aol g =2]= thad 22 348 AIE3lo] 21435
93} Inhibition (%) = [100 - {(A1& H7KZ OD / AR 2E7}
O.D) x 100}](Fig. 2).

100

Inhibition (%)
IS o o
o o o

N
o

0
0.00% 0.50% 1.00%

Conc.of P.notoginseng
Fig. 2. Effect of various concentration of P. notoginseng
water-extracts on Hydrogen peroxide scavenging activity.

25 sy Ay s g 58
1) AZHAHE 21o] HAF T P. notoginseng EFFE =
ool B &N HAXRAW A F skl U]K]‘:* g
ZZ9] A2kE &2 YA A9 free radicalo] HEE

ol ot HAEe! W]l AE free radical®] X|AHA
Q1 Bhisl gloAel WA d¥E olFL ULEE free
radical®] A7} k5] o]FoiZrt. Zoivl A-AE oA}
oxidative stress 2 71E} 48] 7FA] Q0lol oo EHital doiA et
AEA Atolell 1 7F3o) MESF S ull free radical 440 &
S AL Vot 22l I Eds oA Frt
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Fig. 3. Effect of high-cholesterol feed group and P. notoginseng
water-extracts group on the level of abdominal aortic lipid peroxide
in rat. * Each Values are mean * SE. of 3 rats, * key : (*) significantly different
(p €0.05) from cholesterol group.
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HE T2 Sprague-Dawley & 4 817 7} 3ulg|& Hakz,
SWHI FEE ¢t LSHXHE Ao] HFT, LB LEE
¥ . notoginseng W+-HE oH
25} ZF A0 BR e FPEA S homogenize Al
7 butanol H TIE IEHET] A Z IS} ¥HSS) o] 3l gt
SAEE 445w AZIIEE MDA £5611 oj8 oid
535 nmollA] SETE FES) BE tisy €323y lipid
peroxidation®] E&14H=2¢! malondialdehyde ( MDA) g2 1
U AHE o] MFFol 327£1.33 nmol/g tissure, P.
notoginseng BLZRE &Y B FS 27.9+141 nmol/g tissure
SE IEYHAHE Aol GAFEC 15% J1E F9Ee A
dgke BriFig. 3).
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1) 7o) e84 Y7 G4 YTl njx)E gat

(1) B 5w gIEAY Xanthine Oxidase 4o tl &}
ZEAEE A0] BHEI P. notoginseng & =
=9 Mg

Xanthine Oxidase (Xanthine oxygen oxidoreductase, XO)&=

AU 72171 EAY HIBolEQl G408, FZ purined|Q] o
ARFMEQ! hypoxanthine& xanthine© & xanthine& C}A] {}SIA]
A uric acidg Y435H= IHollA |E171Q] superoxide radical
S YN8l g0l msze Sprague-Dawley & &4 3l
F 2 nld Fa, sWEE REE A% ZEUARE 2lo]
HFT, TEHNAHE HF & P notoginseng G
FOELE Lol ABlalgitt. 12N So MAY uric acidE
FET 292 nmojlA] £F310] X0 8E HERIIDE BE g
W HAZAW XO 8 AZFHAHE 2o] AF]7(2.910.14
nmol/mg protein)of] HI&H P. notoginseng 4EE m5W Ed
T(2.23+0.2 nmol/mg protein)ol| A 24% 712F ROHOEZ 7145
SCkFig. 4).

2§>= h:7<o}l

0

ey

w

ro
HH

—

Uric acidnmolVmg protein

0 normal cholesterol  P. notoginseng
Fig. 4. Inhibitory effect of high-cholesterol feed group and P.
notoginseng water-extracts group on the level of abdominal aortic
Xanthine Oxidase activity in rat. * Fach Values are mean * SE. of 3 rats
" key () significantly different (p € 0.05) from cholesterol group.
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uperoxide Dismutase 2HJol} rf

SUHSEeNAFY GHU ALY Y GBRAN JAIRISe] B JA2Y FE

i

IEUAHE Alo] HUF 2T P. notoginseng
Fo29 534

Oxygen free radical® BH s BEXIFRE {14 0|85
ol 840] oA Hrl oHE"E AENE |AI6) Qs
oxygen free radicalo] MAIE 7] Q5 MUY Z+ =Zo)L) 7]
Boll 48] ARSI HAE Wol 2 H-olA 2 M2 ¥
g3 £48 obrigiet. Superoxide dismutase (SOD)= 2719)
superoxide radical (superoxide, O)& MASI A £HE wt
oFECh 1749)] superoxide radical 2131510 HAAHe-)7} WEE]
I LYHA] superoxide radical2 ZHQIF|o] TRIBAT WK
71BN @48l 7158 sk A 1 giisiAolnh 2719
superoxide radicalo] 1709} IRIGHEAE B = £E & SOD7}
Ae wl Fol 19 o] 22 WA ok SOD 2 ZEupy
2 AT HH, xanthine2 7|2 E A}EE I cytocrome C&= O; 4
HS WGl 98S 5w, KON 2H30l, DOCE xanthineS
hypoxanthineS = == ASIA 2 /\}
SODY] gAlzlel] Z4AMSL80l2 O, 8 MSAIAS AT E &
Sirt. A8 T2 Sprague-Dawley & 4 317 2} gy @’8
, SWAE FLE ¢ AP AEHE 4o] U3, ASHA

E 8% & P onotoginseng BFEE BHY BoF0E U
O% X{E]o QIC}) Superoxide® H0,2 F&A)7]E= SOD AE S
550 nm I}EOIA] 12 3027} scanningdle] SOD &4 8 2535}
Qrt 22 sy g2 SOD 242 UM H
H#](8.7£0.6 unit/mg protein)0| P. notoginseng B432%
F7(12.1+0.7 unit/mg protein)oll A= 28.1% 71 &
&7t BEE VEMIACHFig. 5.).

Bt Hypoxanthme~

pai] HJ
0{0 ml
1t
>
9

e 2

15

12

unit/mg protein
[(e)
v

0
normal cholesterol P.notoginseng

Fig. 5. Effect of high-cholesterol feed group and P. notoginseng
water-extracts group on the level of abdominal aortic Superoxide
Dismutase activity in rat. * Each Values are mean + SE. of 3 rats. * key :

(*) significantly different (p < 0.05) from cholesterol group.

(2) =5 HaW EARIY Catalase o) aH TEH AH)
U3 P. notoginseng B4E£E 5N BT 3}
NZYE she A 2 BB catalase= H 0.2 234 A}
L= ‘5’:’614/\1?4 oxygen radical 4 & FHosh= A& §40]
£ Eoldle 82 catalase 12X} 180] 50021789)

I H:0:9) 557t HEujoll= me =g)A, ¥l
moll= e wE2A MASICL A 1 SIS

HZOZ = "T‘?JH 'C=5

HE skt =
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SODS} A 2 BHISH catalaser M2 FEE oA 45H
=gt o] #Eol MAA HiOrE MASHS catalasedl H|G)
H.0,Z {EE WE0] Ul SOD 2hgo] I IW AlZ &40
71X o oAt dEF2

== oy
8 27 By ZYT, 5B SE8 A% 1w
0] £

A\ e

H S Sprague-Dawley & &

U E

HEE, ASUAHE 8% 5 P. notoginseng G555
FOFOE Lo} KI8Tt Catalase EH T T
391 30| BRL WA meol 30 24a= 1O
VIERACE. Catalased) o=
F]7+(22.55+1.68 nmol/mg protein/min)ojl A& 1
4Ao] HFT(15.7£1.56 nmol/mg protein/min)Ar}

F 9oE0l £7) AES BICkFg 6).

=7

d OH“IU

l(‘

L
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(e}
g2

P. notoginseng

25

20|

10

[6)]
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