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Delayed cardioprotection of Gingkgo biloba leaf extract and its mechanisms
LI Nian-sheng!, ZHONG Zhi-lian?, JIANG De-jian'
(1. Department of Pharmacology, School of Pharmaceutical Sciences, Central South University, Changsha 410078, China;
2. Clinical Laboratory, The Xiangya Hospital of Central South University, Changsha 410078, China)
Abstract: Objective To observe the delayed cardioprotective effect of the extract of Gingkgo biloba
leaves (EGb761) and its possible mechanisms in rats. Methods
injury was induced by 30 min of global ischemia and 30 min of reperfusion in isolated rat hearts. Heart rate
(HR), coronary flow (CF), left ventricular pressure (LVP), and its first derivatives (4dp/dtm..) were
recorded, and the releasing content of creatine kinase (CK), contents of malondialdehyde (MDA) and
nitric oxide (NO) in myocardial tissues were measured. Results Single ig EGb761 (50 or 100 mg/kg) at
24 h before I/R were done could significantly attenuate the damage of cardiac function (LVP and +dp/
dt.,) and the lowering of NO level in myocardial tissues, and inhibit the increasing in CK release and
MDA level induced by I/R in myocardial tissues. The delayed cardioprotective effects of EGb761 were
markedly inhibited by pretreatment with L-NAME (5 mg/kg), an inhibitor of NO synthase, or HMR1883
(3 mg/kg), an antagonist of sarcolemmal ATP-sensitive potassium channels (sarcKarp). Conclusion

Myocardial ischemia-reperfusion (I/R)

Pretreatment with EGb761 could protect against I/R-induced myocardial injury in rats, and the delayed
cardioprotection of EGb761 may be related to increasing in NO production and opening of sarcKare.
Key words; the extract of Gingkgo biloba leaves (EGb761); myocardial ischemia-reperfusion injury;

sarcolemmal ATP-sensitive potassium channels (sarcKarp); nitric oxide (NO)
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mg/kg). FHABLBHABKOMELHEF IR 4.
1.8 HEWHEH-FAEHEBYU 2+5s FR, KA
SPSS11. 0 #4434 . FH one-way ANOVA #1745
TR, A B BRI ¢ R,

2 #R
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FE D,

2.2 EGb761 3.0 CK BB M E . 5%t 8
FAHA, 4 O8I 30 min I 30 min AT %R
Bk CK EiE. EXRAT 24 h 5] ig
#F 50,100 mg/kg EGb761 7] B 2 ¥ /> fk if 5 9
FEFHONHALR CK B, 7F EGb761 HliE M Ay
W4T NOS M # FH L-NAME (5 mg/kg) B
sarcKare PH B 25 HMR1883 (3 mg/kg) fE IH &
EGb761 X CK B MMEIER (R 2.

2.3 EGb761 .0 AL MDA B A . B M
EEETBERMONEAS S MDA K., ALK
BT 24 h 435 ig 4F 50.100 mg/kg B EGb761 ]
BER M EETEOCNHA S MDA Wi, 7
EGb761 R4 %4 F NOS M #l# L-NAME (5
mg/kg) B sarcK e FHIFZ5 HMR1883 (3 mg/kg)
BE 4 B% EGb761 Xf.0» L4 4 MDA K M il £E F
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%1 EGb761 HAREHKOBRNBRTRGBCOHENRE GLs, n=7)

Table 1 Effect of EGb761 on cariac function in isolated rat heart after ischemia-reperfusion injury (x+s, n=7)

A M WNE/(mgkeg™» BsF ) LVP/mmHg +dp/dtmex/ (mmHg » s71) CF/(mL * min™') HR/QK ¢ min~1)
ol - % if B 89.7+ 9.0 2 000. 0-£246. 6 9.8+1.2 290.7428.5
HH#J5 10 min 86.1+11.3 1992.9+164.4 9.9+1.2 289.1428.3
FH¥#)S 20 min 85.44 5.3 2 028.6-+125. 4 9.94+1.2 291.9-423. 8
FE¥JE 30 min 81.3%+ 6.7 1957.14113.4 9.6+0.9 289.7428.2
I-R - e i B 91.3+16.8 1 733.34397.0 9.3+1.6 283.3+15.1
FE¥J5 10 min 27.04 6.9488 358.3+128. 944 5.6+1. 624 214. 0+£37. 4088
H¥J5 20 min 32.5+ 8.142 625. 0-£154. 584 5.54+1.884 221.0421. 644
FM /T 30 min 36.3% 9.444 758.3+£102. 142 5.3+1.944 253.8450.5
EGb761 50 Bk ifn G 90.3415.8 2128.8+397.8 10.04+2.5 320.0+56.9
FEH#J5 10 min 46.94+11.5 735.74164.4% * 5.941.3 227.1471.3
FE¥JE 20 min 57.4410.6** 992.94163.4** 6.4+1.3* 237.14+44.2
¥ )5 30 min 66.61+10.7*%* 1114.34252.6** 6.5+1.2* 235.74+31.5
100 ke if BT 86.0+17.4 1 780.04325. 2 10.4+1.1 322.44+37.0
FEH¥J5 10 min 52.44 7.5* 1 030.0-£291.9* * 7.241.6* 260.0+47. 5
H¥JE 20 min 68.44+14.0% * 1 320.0+£236.7** 7.8+1.6* 244.6+35.8
FEH#J5 30 min 69.61+13.8% * 1 400.0+241.6** 8.1+1.5* 249.2+30. 7
EGb761+ 10045 ik (i B 94.3424.8 1 941. 7-£500. 4 10.241.7 290. 0+ 35. 2
L-NAME F#)5 10 min 28.2+13.2%* 525. 04309, 4% # 5.4:+0.8% 253.3+18.2
EH¥JS 20 min 38.3+21.4%% 686.74412.9%* 5.840.7* 252.5+28. 2
F¥J5 30 min 40.0420.5%% 708. 34358, 4% % 5.6+1.0% 253.3+36.7
EGb761-+ 100+3 ik ifn /Y 87.7+24.1 2133.34£615.4%% 11.34+2.0 293.3+35.0
HMR1883 H¥J5 10 min 26.0+ 8.3%% 533.3+280.5%# 5.940.9*% 196.7450. 1
FH®JS 20 min 32.74 3.7%% 625.04218.5%* 5.340.9% 200. 04+37. 6
FH#)5 30 min 30.04 7.0%# 841.74+210. 7% % 5.5+1.0 191.7446.7
5541 : 0.01; HI- : .05 * .01 5 761 (100 mg/kg : 0. 05 0. 01
S RA LR AAP< 5 I-R 4. *P<0.05 **P<0 5 EGb761 ( [kg) HILE: *P< ##pl

AAP<0. 01 s control group; * P<<0.05

** P<C0. 01 vs I-R group;

# P<0. 05

## P<0.01 vs EGb761 (100 mg/kg) group
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Table 2 Effect of EGb761 on CK activity in coronary effluent of isolated rat heart (x+s, n=7)

l A’/ CK/(U «mL™1)

a (mg + kg™») 2 31R:0) FM/E 10 min H¥/E 20 min H¥J5 30 min
poy.iit — 1.85+0. 20 2.0440.50 1.8340. 49 2.0040. 59
I-R - 1.9240. 47 4.5140.5044 4.83-+£0.4708 5.3840. 5944
EGb761 50 1.9540. 45 2.85+0.33** 3.404+0.35* " 3.4940.25**

100 1. 8840. 32 2.731+0.44** 2.97+0.33%* 2.73+0.45**
EGb761+L-NAME 10045 2.0410. 45 4.514+0.77%% 4.4140.72%% 4.1640.51%%
EGb761+HMR1883 10043 2.104+0. 50 3.9040.43%% 4.29+0.53%*% 4.084+0.41%%

EXtRE k. 44P<0.01; 5 LR 4WE. * " P<0.01;
AL P<0. 01 ws control group; * * P<C0. 01 vs I-R group;
%3 EGb761 ¥ XBEFCAMALAH MDA 1 NO & F
WEm® Gts, n=7)
Table 3 Effect of EGb761 on level of MDA and NO

in myocardial tissues of isolated rat heart

(;:ts y n="17)
4 5 HE/(mg+kg!) MDA/(amol*g=!) NO/(pmol+g=1)

by - 188.34:35. 8 9.8+1.4
R - 331.7£29. 084 48411848
EGb761 50 273.0125. 4> 8.41+L7% "

100 219.3+33.3* 9.2+2.1%*
EGb761+L-NAME 10045 322.3+34. 7% # 2.141.0%%
EGb761+-HMR1883 10043 296.9426.8% # 5.441.3%%

Hj R4 . 24P<0.01; 5TIRAKE: “*P<0.01;
5 EGb761 (100 mg/kg) HH: ** P<0.01

AAP<Q. 01 s control group; * * P<C0.01 vs I-R group;

## P, 01 vs EGb761 (100 mg/kg) group

2.4 EGb761 Xt.LULALR NO B R0 - fk i -9
HR] BRI OMA S NO IR 7EXRAT 24 b 4
B ig #4F 50.100 mg/kg H) EGb761 B] BNk
M EEOIAL S NO K&, 7 EGb761 HiHisk
®F NOS M4 # L-NAME (5 mg/kg) RETH B
EGb761 XHL AL NO WSt BBIER (& 3).
3 g

SCER R I, IPC X0 JULAR i 7 2 TR 45 LA
KGR ER, 3 B4 0 B35 #0238 94 308 I 8]
B X PR A RN R BB ARAR MR . B
T X IPC BB 55 2 M ot if B 40 38 % J& 3 25 B BUE
ML, EGb761 B MBI HRBM X ABE Y &K, A
B EE MR R ARG, W MR R E, AL AE
REHESEAALRE R FEEWHRIES,
RO ERAERSYKBS T EGb761 HREHE
Y/ Bk i FE M 1R B B9 CK OB bn Fo.0 LB
BEELIRPERC, ALBEHAAKRERST
KB EGb761 thaEBEMH 24 h Sk M AT 5
BB A AL CK B0 fn LA K0 Sh BB T %
#7 EGb761 3L LR RA B RPEA.

5 EGb761 (100 mg/kg) HHE: **P<0.01
## P<C0.01 vs EGb761 (100 mg/kg) group

KERHEBR, AIHE NO BAE X HEEM,
B NOS (eNOS) k¥ NO BA LR E
A, TiES R NOS ®E GNOS) ) NO g & A
mE,FONAERGER. B EnR,EGb761 AL
WU 16 55 40 ) B0 o 7 9 0 BL4E B iINOS
mRNA K¥EH EE, B/ iINOS itk NO MAERSE
X, XERRIE,EGb761 HENE T3 0 B AR
Ca® ¥R, 118 eNOS [y &M ¥, ¥ NO #
A R ARERCS B A NO 1B 0 fih & 4 R, 7 Bk M 51 2
A BUE B O WUE R RIPE AR S T RE A
. AALRPARERSLT AR EGb761 HEES
ZMH 24 b FRROEEEFEZHONAL S NO
KT R, T B EERL T NOS MiHH L-NAME
B8 BH b7 EGb761 MO M ER R P EMH, £
EGb761 .0 LEEB R4 4E F AT BE 51 im eNOS #R %
NO & BHMBEBA X,

KarpiB B2 Z 407 F 0 N4 IR B 478 8, 7T
ﬁyﬂ SarCKATP&%%ﬁﬁ:E KATPiEﬁo Eﬁﬁ%ﬁ%
HKaplBHENAST IPC B MER O BEEFEPE
A, R— P REHARMMEASY . EHNHRE SR
— 2y M BB TS Kare B 18 , 7= 4 TPC RN . Mei
FOE LR P RIABEBLIE A (MLA) i IPC
BN S B N sarcKare TG R K, W Kare B3P
AR BEE A0 5-HD BBSE 2 TH B MLA MR 3
f\_‘.zo jiiyﬁ%%iﬂ—‘,ﬁ%%% SarCKATPH‘JKﬂ%?%
HMR1883 B4 B EGb761 B0 HLEER R 1EH ,
R sarcKare /3 T EGb761 HRPER . SCERIR
I8, Karp 8 38 PH AT 25 BEBUIE NO 45 19 R I 135 K
FEREMTT, FEk, HEWM EGb761 A 882 & 33 hn
NO B, #E Wi ¥ & sarcKareil iH & 8 .0 PLEEB R
PHER L ERERHILRFEH— PR,
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