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B & - WE AT FTR ( GBESO ) Xof 1E i B APt i WA BUFL Sk LB i 2 A 5200 , 2R3 GBESO fi 470 Co LR 1A 1

77 3% s PR IERL R AR AR A IC AR EE CBESO Xof 1E i B bl il I B FL Sk LB /R #8322 80 (RP, APA, OS, APD,, , APD;,
APDy, ) 521, #4552 :20,50,100 mg + L™ GBESO 4 .0o 3 5L 3k JIL APDy, Al APDy, (P <0.05) , HL 57 H i , i Xt JAth 24
AT S BB M R WA RP, APA, OS 43 5113/, APD,, , APD, , APDy, 43 5145 7, i 7E B LW F A 100 mg + L' GBESO,
Bl 20 min AL APA 4%, HABSHOCEA . G518 e/ BRI T, GBESO MR 4R KL APD ., TEBRIMURAS T sl do 245 2 5L
YU/, 5 GBESO 388 i ZEfy a5t 1L S 150 JB P 7 PO G P, X647 ke i X6 255 P 7 F) 400 850 10, DAL T8 470 o JUTL R i 2 1
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ARG IR E RBICS AL TAE £, 8
A HH ) (EGh) SRR I A& B A3 o ERK
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24% W N ginkgolids (7 6% ) 1 A 4R A -4 Jit
PIRbR e o R SC I G R %ERER B EGb761
AT B I6 O A P , JUH B Bk i 255 1F , £ i
DT AR MBS . Ak, RE A BT
J—FhZEl EGbT61 FyHr AL AT I S U —— 4R Ay
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5 SR bR M 1 A 2 R UL %¢ GBESO X 1F # S AR
U0 1 JAC B 2L Sk WL Bh A H A2 1 52 il

1 BRI

L1 EWARH AR (mmol - L 7)) :NaCl
137.0,KCl1 5. 4, CaCl, 1. 8,MgCl, 1. 0, NaHCO, 23. 8,
NaH, PO, 0. 4, glucose 10,95% O, #1 5% CO, {411, pH
7.4, BERIER M (mmol -+ L ~' ) :NaCl 134.0,KCl
5.4, CaCl, 1.8, MgCl, 1.0, NaHCO, 3.8,
NaH, PO, 0.9, FLf4H 20,95% N, #1 50% CO, R4S,
TN, pH 6.7,

GBESO iy I ifg Ay R 25k 2 ) B g (it =
050901) , ¥ 500 mg GBE50 & F 3 mL 4fi PEG )7,
P4 mL X8 77K, Bl i GBESO AYHEM . Hi/K
B (2 ) 25 Fk FG x4t HAS KB T, KA
53%¢,4it5 0602002) 10 mg 3% T 1 mL 7K1, e i AL
10 g« L7 (B PSSR (BN IEREH 5L
AL A F]LHES 0612271) o bl BV VR IR AE, SE 5
B I i PR R PR B TR R B . A5 P RE R
B3R PEG Ui BRI F 0. 1% o Higx i M4
K3 bl
1.2 K28 3L Sk JURR AR ] 4 R0 255 S v o 1 1

FEIKEL (220 ~250 g, HMEME) BEHLST N 10 40, TEH
X REZH R0 BRZH | TE R GBESO 2H (i M A AU 2 |
71| RS RPZTP R e S0 R O B s R AT LN T RO )
HREH (Rl GBESO AL, v iy Al s 25 4, K
Sl B R T B O I T 37 °C,95% O, il



535 £ 17 W
2010 £ 9 H

Ju

(AL LET T
scvm/ - China J | of Chi Materia Medit

\C-C/ ina Journal of inese Materia Medica

Vol. 35, Issue 17
September, 2010

5% CO, IR &AM & WD, i) o0 8 A 0%
FLRAL, AT 0 S A E [ € THE IR (36 £0.5)°C |
(5 mL - min ") FOFE JA O . 40M P IE
SEUIISURHLER | E 4R 0.5 mm WAL = Wk 46 2401 4
22 VAR A 20 B AP 0, 9 B Y 1.5 ~ 2 A, 0
&} 1 Hz(BCL =1 000 ms) , %% 0.1 ms, AR
Ui R R 2 AR 22 R ARSI 525 Fa , e SR FEL AR
HIEFE T (EAR LS mm, A8, P ERRER: L
AT, RS GG-17 ) 28 3 v i i i 4 ( NARISH-
IGE,PE-21 ,JAPAN ) 79 25 v il i B, 42 1 4 0% S R
B, P FELL 3 mol - L' KCL A4 HL A A ¥, H A fL BEL
10 ~20 MQ, I LA 22 il 5 | 5, I AR TR
PR MR L 2 3 3% ( NARISHIGE , PF5 -
1, JAPAN) ¥ B S B i 4 A 2 40 B 1.0 = 2L R L
5] SRR LA, 15 5 S IR 2% (SWF-1 W,
AR ) TR, i RM6240B/C {55 4b B 52 4t ik
7N ICSR, A FRAN B o B I FL A P U S 1 2 R
35 i B ALV (resting potential, RP) , B4 At {07 1 2
(action potential amplitude, APA) , Zh{F B {7 #8 51 {E

(action potential over shoot, OS) F1 31 i, {37 &2 Ak
% 20% ,50% ,90% Bt [a] ( action potential duration,
APD,,,APD,, APD,, ),

1.3 HdEabs ke giit ot BORHH AL AS T A=
PR RAERGE A AT 3R, UK Excel Bz SPSS
115 JEAT AR B A SRR, BT A B ] x £
P BRI N B B REAS ¢ K 56, 2H 1] e
BB R I 2250 #T

2 R

2.1 GBESO X IEH WKL Sk LSl 1 H A3 1 52 o
B RAETRIC R ER S 1 hF 2 h 5
105 B Y 30 AR HL AL 45 2 B00HH Ll B 1 T W 35k 22
5o WM PEGAO X MR M A BEMEXE R H
AN R (5,10,20,50,100 mg - L")
GBESO 1y &5 [L ¥ 2 FLHE Wil 20 min, 45 5 B 7R
GBES0 %5 %5 0> 3 7Lk JIL APDso A APD, , 522 571 5
MR RN, Tk H A 2 %0 APA, RP il APD,,
WA (R E D) . ERSOVIAREY FH G
IR (n=6,P <0.01)

® 1 RFEREER GBESO XA L % FL K WUSh AL B 520 (x £ 5,0 =6)

21 5] F 4t/ mg - L-! RP/mV APA/mV APDs,/ms APDy,/ms
EH# —-90.81 + 2.64 131.63 +10.50 175.69 +35.55 214.86 +31.96
GBE30 5 -97.39 +11.10 138.16 +6.62 164.62 +35.47" 201.23 £32.67%
10 -93.10+1.76 132.89 +3.92 166.40 +39.99 202.05 +36.27"
20 -92.63 £2.16 129.06 +10.60"% 164. 14 +44.06 202. 14 £39.74Y
50 -91.52 +3.56 125.54 £11.59 157. 14 +46.35" 194. 88 £40.62"
100 -92.40 £2.58 128.31 +8.30 153.27 +46.28"4%) 194,74 £40.77"
AL -86.23 £10.19> 120.93 +16.93 152.30 +45. 802 188.13 +42.52%

H HSIERAIED P <0.05,2P<0.01; 5 GBES0 5 mg + L™"4 [£# P <0.05; 5 GBES0 10 mg - L™"#4H [1#%* P <0.05 ;5 GBES0 50

mg - L™ 8 P <0.05,
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BT GBESO 4 K ot 32 3L K LS AR L A37 4 Ak 2%

2.2 BEAPLER L K BR L Sk LS AT F A7 A R e %

GBES0 P& 785 Rl hid st B K BLO = 73k
WLAH R 20 A H A7 TEARE 30 min f5 , 2 HIASC AL il
WHEDR 5 min JF 4R RN H B 1l 2808 , B VE F A 1 2%
Wby A T I R 2540, 20 min SABIFRES, 45
HE R RP, APA il 0S 43 B3 /)N, APD,, , APD,, il
APDy, 53l 46 Fd o RP A9 BR A . APA FII OS B3/
APD 1) 45 %5 5 e 1l A 1E I AR B ELA B 25
F(n=7, P<0.01), ki i SOEE & QWP
15 min 5 ZhVER A SAEARIE AR IR, TERTDEE
ML I A A E GBESO, [RIFEFE AR 7S 20 min,
BRIz (100 mg + L™") 4 &k 1l 10 min B} APA,
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0S,APD,,,APD,, , APDy 4% (n =5,P <0.05) ; {1l
20 min £ BHHAEMK (n =5) , 0T PR, 1.5 g+ L™
PEE XML APD 280G o3 , HL5 i 414
Hof k2 R, MvE 254 R4 0.5 mg - L™ Hi/R
B X AL L APD SR8 AT o (2, % 2)

BRI

A B &
Sl +GBES0
(100 mg L)

A, XFREGB. Hifl 20 ming C.o PEE,
B2 Bl i s BREL Sk LB A Fia (57 D T 1) el A
K¢ GBES0 HY%50 0

3 g

SN HL AT B 7 A S AT Yy 20 7 A SN )
filt, A Y bR R O LA 3 1 v 57 1 2 (ac-
tion potential duration, APD) f{{< 58 , Bk T AP
FF A [ FL A A b 1) FRL YA PR ELAE P 5 A I fRL R
PRELAP ) HL AL A2 B, W) APD FEK . APD, R 3R
G I AR B Y R A N ) LI (L)
A 6] B S 3R R G B0 R I (L) B DR /INDR S 5 e YA R
GBES0 %% APD;, , #8718 & B A3 FF i 8 8 18 () Fl
RELUTT 45 38 388 1 7 o APDg, 38 32 P[] 25 37 41 R 90
(1) 5207 GBESO 4% APD,, #75 T 74 1] fig 5%
M) A ) R A LU o X AR A R SR T B A
DIEWLEE S By B AY w7 N TG B 46 40 3l 1 v 4o i R 1Y
VERIARSE & o 1 26 S 36 Hp oA L2 21 % i 24
ISR RP, APA, OS A7 B g B2 Wi, 3 A FiL 2 B 5
J7 2R W] GBESO X 1EH U RN Z 4 1

2 GBESO FIPIZHiah Bt i iof K SFL Sk LBV A2 2 S B A2 (o £ 5)

2H 5] n RP/mV APA/mV 0S/mV APD,,/ms APDs,/ms APDgy,/ms

e i Xof iR 1IR3} 7 -89.58 +4.91 123.57 +5.51 33.99 £6.60  51.45+19.64 137.09 £24.01 176.23 £21.27
B 20 min 7 -77.72£11.26 102.94 +17.40% 25.23 +11.16> 24.49 +17.43%  69.51 +36.73% 102.19 +35.559

i + GBES0 LI T 5 -88.68+7.30 128.33+12.09 39.64+5.65 54.95£27.82 175.38 £36.46 221.18 +35.19
B 20 min 5 -86.07 £9.60 120.91 £11.46 34.84+11.66 37.03 £36.85 121.85%76.25 169.64 £78.71

B + P+ Il T 6 -88.32+4.60 118.38+10.57 30.06+7.01  67.21 £17.36 158.85£21.20 195.06 +19.08
BRIl 20 min 6 —84.88 +6.13%) 114.93 +14.12 30.06 +8.89  39.72 +24.09% 118.21 +44.57%) 157.83 +42.72

I - St AL gD P <0.05,%) P <0. 01 ; 5 jf Hi e P <0. 05,4 P <0.01,

HBLOEIHE N 1 a AR50 0B 5
ZHI T i A KA RO R (ERP) Sfe 4 45 HH0 s %
PR VR, s ga X 4E K ERP, [F]IfZE K APD
F1 ERP ,{HX} ERP [ ZERK: b APD HF g, sl Af X FE K
APD, [fi] it 45 45 APD 11 ERP, {H %t APD {45 48 Lt
ERP B4, GBESO X} APD {1 884l b7 S 4 i iy , 1Al
T A AT R A A S K ERP T 3 B 180K
PO HELC R, 33— I SA 7 28 0 — 2 ) SE R AT
FENRUESL

TERTAPLER I A5 14 T B AR K B A O FL L
P B & AR T W B AR AL, RP R A APA [
% APD 45, 5 H At 9256 5 4038 14 52 06 45 S AH —
BT LB i IV A b 0 PR o T 4
FAh K* v BB Fh v FPY B TR A A R M
B APA AR T Na ™ P uel 2 A0 4 fi) B
TR &R £ 5] R i 5 06 FF ( short-circuiting ) 2%
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Mo APD (W45 J5 £ 22t FF & W4 B i
B0 R REA P 1S A D . BTG S fh S
FHE K MO R REEA R K, XK &
FHIFA A A AR IR RS KT B3P,
T E I 5 R R S i K B, B
j:ﬁ ]K-ATP[]()] 7]K,\Ia[11—12] ﬂ&n IKAA[B] o WEIE%QQEIE%{*?
PTG Y KBS P AR SR A L Dk B e
TERSRUER % o A GBESO , b 7 e 1l 5 | i %
FE R A7 2504 B A W S ek A, 5 ot WA EL G B
PEZE S 50k TR A BUS R A TR B
o470 e I 2 4 A i R e RV T R R
7R GBESO ] L2k 435 Sk 1 394 i) F5E e 437 % 4% 30 ey, A= B
SHERE, & GBESO B O UL il i) H A B2 3
Bl R0 = WUAN A S AR f 7 2 2 T 1 5 AL
LA R, AR GBESO X4t Bk ifn %o 20 18 .
AN P 1 A1 205007 A2 30 3 o AL 200 B e 6 30
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Effect of GBES0 on action potentials in normal and simulated ischemic

guinea pig papillary muscles
LIU Aihua, ZHANG Zhixiong "
( Department of Physiology, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)
[ Abstract] Objective: To study the effect of Ginkgo biloba extract 50( GBES0) , a new multicomponent drug with a polyvalent

action extracted from the leave of Ginkgo biloba, on the action potentials in normal and simulated ischemic guinea pig papillary mus-
cles. Method: Standard intracellular microelectrode technique was used to examine the effects of GBE50 on the action potential param-
eters [ action potential amplitude (APA), overshoot, rest potential, action potential amplitude at 20% , 50% , 90% of repolarization
(APD,,, APDy,, APDy,) ].

APDs, and APDy,, and did not affect the rest potential parameters. In simulated ischemic guinea pig cardiac papillary cells, action po-

Result: In normal guinea pig cardiac papillary muscles, GBES0 (20, 50, 100 mg -+ L") shortened

tential duration was significantly shortened, resting potential and action potential amplitude were reduced. 100 mg - L™" GBES0 partly
attenuated the change induced by ischemia. Conclusion: GBES0 shortened APD of normal guinea pig cardiac papillary cells in a con-
centration-dependent manner. Under ischemia, all action potential parameters were reduced . GBES0 could alleviate the electrophysio-
logical heterogeneity of ischemic myocardium, which may attenuate myocardial ischemia and block the onset of arrhythmia.

[ Key words] GBES50; ischemia; papillary muscles; action potential
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