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[FE] BHWENES N B (Panax quinquefolius saponins , PQS ) X I FlCr AL ik i 7 78 T 45 13 (9 LR 37 4, HF 48 +F
HAEMLE . FiE KR 50 HEENLS 5 4,4 10 2 BT RH BRI PQS K, w7 5 20 S e SE P20 . (BT A 2 R
WA ig 45T FRERK S 254 ig 45T PQS(100,300 mg-kg™") IR S F-(21.6 mg-kg ™) ,AFH 1 %, # L4424 15 d J5 , BR B
FARASN, T A 25 FL I8 Ik 2 7 0 UL e iy P8 FE R AL . ER PQS X A O M T R B O JULARE B T R B4 52 0 5 #6300 PQS X 1l 775 UL 1R
WERR BHE (CPK) (FLAR IR %A (LDH) /& IR AE A 5 -a (TNF-a) | 1 40 4 3R -6 (11-6) J2.0 WL U8 A AL W) B AL G (SOD) (4
Jo H 0k ik 48 £k P i ( GSH-Px) (P I (MDA ) K F- R0 o 45 5« 103U 20 /0 % 004 s (LVSP) B AR, 72 % 4&F 9K K [ (LVEDP) Jf
FR7 D UM BY. TG AL o, il % 7 CPK,LDH i% 4 &% MDA, TNF-o Al IL-6 % & F+ % ,SOD il GSH-Px {G PEREAL, 5 IR F AR 4L L
BARBEG 2R (P <0.01) ; 5EEIA L, PQS e B 7 ¥ 7] LUl LVSP Jt &, LVEDP BEAR , Wl 2D 0 JJLASE B8 11 AR, R AR
. 3% o CPK,LDH % 4 K2 MDA, TNF-o il IL-6 &+, FF 7 SOD il GSH-Px 7 ¥, ¥ H A S it %2 % (P <0.01,P <0.05) ., 4&
18 : PQS T b 2 AE % A 280 14 Uk 555 00 JUL SR 1 PR R 5 R A B 407, A FH S a0 UL R I R T ) R A 3 P R N R > 5% E S
MY R AR R
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Protective Effects and Mechanism of Panax quinquefolius Saponins on
Myocardial Ischemia of Rats
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[ Abstract | Objective: To explore the protective effects of Panax quinquefolius saponins ( PQS) and to
investigate its possible mechanism on myocardial ischemia-reperfusion model of rats. Method: Fifty rats were
randomly divided into 5 groups: sham operation group, model group, low-and high-dose PQS groups (100, 300
mg +kg '), and nimodipine group (21.6 mg +kg ') of 10 rats each. The myocardial ischemia-reperfusion model
was induced by ligature of coronary artery and reperfusion of rats except for rats in sham operation goup. All rats
were ig administrated with corresponding medicines once daily for 15 days. The heart function and cardiac
infarction area were observed. The contents of creatine phosphokinase ( CPK), lactic dehydrogenase ( LDH),
tumor necrosis factor (TNF) - and interleukin (IL) -6 in serum and superoxide dismutase ( SOD), glutathion
peroxidase ( GSH-Px) and malonaldehyde ( MDA) in cardiac muscle tissue were tested. Result: Compared with
sham operation group, the left ventricular systolic pressure was increased, the left ventricular end-diastolic pressure
was decreased, cardiac infarction area was increased, and the contents of CPK, LDH, MDA, TNF-« and IL-6 were
decreased, the activities of SOD and GSH-Px were inhibited in model group (P <0.01,P <0.05). The above
indexes were improved in the PQS groups (P <0.01, P <0.05). Conclusion: PQS can attenuate the damage

caused by myocardial ischemia reperfusion and its mechanism may be involved with the anti-oxidation and anti-
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inflammatory activities.
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A JUL R 2 L5 i i DL R SO L 3R L BB T
Joa 51 T 1 40% 2 H A0 I T B, HerP DL Atk
WU P 5 22 o A A 36T O Tk B R
e AL O JUFRE VL RIS R B, Bl A 0 L AR
AR RE 76 4 k35 O IE DI RE , S I 1 e it 140 AL
P05, B URE S T B O O I il O 2R S
TR A, X R B AP S WL i
05 A, TR R 2 9 ) S O LB 1
R BAT H o R E L, SN TOmEA
Z @A A VBT R R RN R AR HER L BR
PGSR . YRS 250 B F (Panax quinquefolius
saponins, PQS) & P4 VE 2 i i 2y, BA BT
PUIT B G Ty PR PO O ST 1 AR
PSS PQS Rl i P E T AR 0 BT — R B P AR
R A 1 R 32 5 a0 iR pf 28 T A0 L R T A
I il PQS L FUL ML FEEE T 45 93 1 44 £
TR R, A SCHPLIE Job 8 37 O JUIL SR ot P 3 B 4
RBRASEARY W2 PQS X IR BLCo JUL 58 1 #5598 7 453 10 1Y
PRAERT, FE0 28 BRI R e i O ILER AP B A FH AL AR
1 ##
1.1 ZH%Y SPF 2% SD K F 40 H, (200 £20) g, #f
HEA 2, 18 T 3 bk OR 24 S8 sh B b oL, B AR IE S
SCXK (i )2007-003,
L2 24 SRl PQS (2 45 B 245\l e i A7 BR 22
Al S 130524) , J& 55 V- (V8 42 1 2 ) 25 47 BR A
A, it 5 121201 ), L R ®F B2 B BE ( creatine
phosphokinase , CPK) 4 ] 12 7 & (#it %5 20120524) ,
FL18 i & ¥ (lactic dehydrogenase , LDH ) 46 ] 32 5] &
(#it 5 20120328 ), # %A 1k ¥ B Ak B ( superoxide
dismutase, SOD ) i) 12 ) & (4t 5 20111208 ) , 43 i
H ki & AL Y B ( glutathion peroxidase , GSH-Px ) £
moa R & (520111212 ), N T
( malondialdehyde, MDA ) #& l i 7 & (#t 5
20111206 ) , i 988 ¥R 38 [l T-a ( tumor necrosis factor-a,
TNF-o ) 46 U255 & (415 20120205) , 19 41 L 4 5= -6
(interleukin-6 , IL-6 ) #; M7 & (k5 201200309 ) ,
DA AR & 0 B e e AR ) TR T
1.3 {Ug% RM6240 A1 A I SR AL (AN AR )
UNICO LTV 2000 % % 5h 53 S 56 B2 3 ([ JL Je A
AR PR R]) L, Z323K AU iR 250 AL (75 [F Hermle
w]), CXAL B A 8 e ( HAS Olympus 245D,
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AU2700 %! H Z) A= AL 53 BT AL ( HAS Olympus A #]) o
2 FiE
2.1 JrH sy F R BUE N PEMESR 1R, BEALY
GRS W AR TR AL i P A (R AL ) (216
mg-kg ' JEFEHL AL PQS A% . =i & 41 (100,300 mg-
kg ') o WMAMKEIES mL-kg KB ig B2 BT
AR BRI FFRETEH g AT AEBA B K B H L
K, HEEZE 15 d,
2.2 0 UL L TR R R A 2% IR
AW ap BRI, U A A S /D Sh W R AL, R
48 ~54 K/ min, < 1.5 ~2 mL-100 g ', ig RIS
RO B A BUR Sk, 200 % NHR A TEAITR
1.5 mL, g i gy o, M B 72 23 ~ 4 /1) 6] JT- g, 2%
F O E ITIF ORI FE 22O G | 76 56 IR 3l ki R 52
TG0 S BRIRTARASN , R & A S5 Ik, 45
FLIS g v 4 L 2k 2 o FUBAE , 45 4L 3 O LR i o0
P, P M S 7S R A A L Bt 1 2 PR B 365 A5 R 2 , 445
#L.30 min J5 , #AJFER, SEATFHRELE 180 min,
2.3 OJEDIREAGIN 43 A 0N A B K, A SR
KT 5 AW AE S A B R GE Y TR ) A% s AR
%, FaE 10 min J5 50— B SS KEIE G K S
BRIRIENAE LR A 2H Bk 5 AR R A &
e 45 s (left ventricular systolic pressure, LVSP) Fl /¢
% £F 9 K JE (left ventricular end diastolic pressure,
LVEDP),
2.4 DUBESEE AR E SR H] TTC YLK I O ILAR
FEME AR, FEEE 180 min J5, B FL AR R X
(LAD) , JB# kA 2 mL A3CE (1% ) o DS
Y PBS whi 5, M0 2R 20 IS A1 BE T 5
P, B 1% TTC v ,37 CHERPEE 15 min, R
PSR 23 A 22 58 0 3 A AL X 1w AR5 e it X T
L, 3 A LB R S AR T AR T A3 L .
2.5 |fil i CPK, LDH, TNF-a Ml 1L-6 7K F #
W SE S PKECN 5 mL, i AFE L1 500 remin B
> 10 min, WA il v , AT 00 7€ 1L 3E h CPK, LDH,
TNF-a Fl IL-6 /K F-,
2.6 LWLALZIH SOD, GSH-Px 7 ¥4 & MDA & 45
0.2 g LA ZY, BTEE S, A PIPA 2L,
HALFHS K G BB NHSA S EE, HE
O Ji BB e IR 6 U B 5 b 4 A 20 R A6
LWL ZIH SOD, GSH-Px 3% 1 K MDA &4,
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2.7 HORSEIE S SPSS 17.0 HOPE, X BT 5 5
HEAT U 0 2 6T, TR DL & = s 2, P <
0.05 Hy A4 T4 L

3 GR

31 MUHESDRER RN 5 TR AL A 4K

LBk I 30 min & FE Y 180 min J5, LVSP ¥ i %
i (P <0.01) ,LVEDP # W] i F+ 5 (P <0.01) , 5k
A b4, B 10130 min A1 #E 7 180 min J5, POS 1.
E IR LVSP F+& , LVEDP &% (P <0.05,P <
0.01), W&,

&1 PQS 3L ALERIN B HEEIR KR OAETHEERI R (x £ 5,0 =10)

LVSP LVEDP
2151 F 4t /mg-kg ™! - -

H 1M 30 min F-#ETE 180 min Hi1f 30 min FHETE 180 min

[PEN - 126.12 £10.85 129.72 +8.13 8.16 +1.38 6.15+0.47
[ - 64.15 £9.63% 77.29 £9.17% 37.20 +4.51% 35.11 +4.25%
PQS 100 81.26 +7.64% 83.72 +10.87% 25.13 +3.29% 24.72 +2.67%
300 84.64 +10.26% 94.21 +9.20" 22.12 +3.46" 19.91 +4.76"
JE 3 i 21.6 91.43 £8.78% 108.66 +11.38% 20.81 +6.95% 15.14 £3.28%

B ST ARAED P <0.05, P <0.01; HHAMLAHEY P <0.05,P<0.01(£2~4),

3.2 Xf.0 JJUAESE AR M IfiL v o CPK, LDH 3% 4 /Y
S SR A A P, AR 2O LR S AR
FEW T, 22 53 BA Gt 8 (P <0.01) s 54
RULH A, PQS AIG v 77 ik 2 45 A F3 G JUUAE 2 T 7
HH(P <0.05,P <0.01), H HA & AKH

SRTFARA A, B8 40 CPK, LDH 3 ¥ 81 B T} &,
ZRHEAGITEE X (P <0.01); 5B BIH LI,
PQS {I% . 5 il f 41 CPK 3% £ 430 F % T 10.3% A
17.2% ,LDH JGPE4r 3 F B T 14.3% F122.9% , 2%
SEA%IT%E X (P<0.05,P<0.01), WLFE2,

F2 POQSMOABRMBETRGAROMNELREREMFSR CPK,LDH FHEH#IE (x +5,n=10)

25 5 Ft/mg-kg ™! A LA BB T8 AR/ %% CPK/U-mL ™" LDH/U-mL "
IEEN - 4.98 £0.74 105.84 £8.21 221.63 £14.91
LR - 20.51 +3.23% 143.78 +18.84% 356.56 +43.82%
PQS 100 14.84 +2.56% 138.52 £11.63 295.49 +.33.58%
300 9.42 +0.74% 127.86 +14.87% 268.74 +20.04%
Je B b 7 21.6 8.17 £0.96% 120.57 +9.59% 231.92 +.16.39%

3.3 XL SOD,GSH-Px 1 MDA [ 8200
S5®F AR, BEA 4] SOD, GSH-Px i P [ Ak,
MDA &, ZFBHARIT¥E L (P <0.01);

RO 2L L, PQS A L 5 7 Gt 4 T L SOD),
GSH-Px FEHETH 5, MDA 7 BERR(E , 2 5 FLAT S0t 2
BY(P<0.05,P<0.01), ULz 3,

&3 PQS xiALER I B E 5 K RO AL S SOD,GSH-Px 71 MDA B (x =5,n=10)

211 5 F 4t /mg-kg ™! SOD/U-mg ™' GSH-Px/U-mg ™' MDA/nmol - mg '
BFEA - 262.64 £32.49 126.02 £24.43 3.94 +£0.46
LY - 163.79 +15.48% 89.52 +13.18% 6.82 £0.79%
PQS 100 192.25 £22.36% 97.38 +11.21% 5.46 £0.72%
300 235.69 +25.67% 105.54 +9.86% 4.71 £0.35%
J& B b - 21.6 251.73 £22.81% 104.75 £11.84% 4.07 +0.58%

3.4 Xt g T TNF-o F1 IL-6 (550 5% F A4
W#, BiRIZ TNF-o f1IL-6 SR B A S, X5 H
ALt FE X (P <0.01) ; 5H AL AL, PQS ik
v R 2 24 BE B FR AKX TNF-o F1 IL-6 & (P <
0.01), Hm Ml AR E T AR, k4,
4 itig

O LBk ot P 3 AT 5] G 0 O T A8 R L AR AR AR
WS O WURE S TH AR R K0 LA 2005 B ok A8 45
A WU T B B A5 190 R 2 B2 el O LA B T B 1 R /N
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£ 4 PQS ¥ ALER I FH#EE IR AR M E
TNF-a 1 IL-6 & 2B # M (x £5,n=10)

F TNF-a 1L-6
2090
/mg-kg" /ng-L~! /ng-L~!

B FA - 20.12 £3.74 15.95 +2.43
17 - 391.83 +45.51% 834.65 +100. 46>
PQS 100 252.29 +30.28% 480.36 £51.26%

300 195.74 +15.88% 270.96 +15.38%
Je B b - 21.6 112.53 £9.37% 204.64 +12.07%
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JIr e s o0 LS I 3% sk ot P v mT DA IR0 L4 i
FES 11 2 A e 0 AL 240 o S0 55 1 85 m, DA s i
JULZT JE PN 45 b R A L, e 2 5 1 — 2R B0 T T Tl
SARE . IME CPK A LDH (36 ¥ A48 4k, vl LA AE N
FL DT JUL S8 L P 05 R B B A JIL B ot v
W25 YT Ak EEAR AR . AR BRI L kI,
PQS HA B3 I/R K R0 T 68 /N0 LA BE 1
T AR M3 CPK H1 LDH 1% P 4 7 F , 31 52 HE X ke
I P T i O WL 0 E A B S R A

T PR SR 1R T A AN AR A AR A i — 4
RS A F AT AT R R =Y. AR AAET,
o S A L 2 A i /b i 0 0 P AR, (R A M PN A
FE AR (B A AL B AR &R, 3 Z R Ab T B 25 7 i
RAS S Y0 M R B A bt SR Ak B AR B S
AT B 52 R A AR A, %S R A O
JULR a0 FILS5F I P98 3 P 0 A A8 i B v R AR
FEAEH . Zweier 2570 B 58 R A% W 1 B
oz s LT P AR A BSOR A & B0 WL BB 0l 13- 3 R
7 BPAT Ka 03 MR U™ A IR RFZEE 10 min, o0 ILER
PR T 8407 B, 3 R AR R &, LR I Bt R A
JI08 55, BE R A K E R, g1 R ™ Y A A
fii. SOD Y GSH-Px J& ML 1A I B 36 M S0 1Y & 2 i
J& TR R T LA E B W R P4 R BR O M R e
ST MDA SR 40 B TP 2 R 10 RN 7 R 3 R
AH AR Az B 7, S d T DA JR] 4 R AL A
ZWPE AR E R AT L B, POS Tl
A2b BB 6% 38 00 AL 1t PR 1 46145 K L LA 21
SOD F1 GSH-Px My 3% 1, i /> MDA & it , fh 45 R &
B, PQS 47T 0o LBk i P53 1 5 493 7B 5 bt Uik
NIRRT 56 o S DR R s 55 0 UL AR o P98 1 464
13 A % Y1 AR O, o0 WU I 75 3 3 )5, TNF-a 1
IL-6 45 4 N BB B8 i, e AT] T AR g v s 24
E K 66 B 43 0 5 2R A, B I b A K A Y
S Hh 0 EE o P R R AR
UESZ, PQS Tl &b 34 B 8% [ A1 O L S6Je 1 745 98 3 43 43 K
BLIMYE TNF-a J2 TL-6 7KF, it 25 3k — 20 R 8], PQS
847 AL BRI P8 3 408 40 1 P 5 982 4 0 i g 1Y)
LR O

g L RTIR, 38 G A BT OIE SC, PQS T A4 B AE 6%
A A5 UK 55 0 WL BBl ot P A 5 R A B4, O R T
ZAE FH 55 300 UL SSHe ot P08 S 51 1 3 2 48 o
> RRAE R I & HEAT G
[ &% k]
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