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Fig 1 Model-predicted dependence of the time constants of recovery from block of sodium channels
on membrane potentials at 15 umol/L quinidine.

ST R MERE 4 7

RABRBAAL 40 mV, BRARESTE] 1 ms RBBOEHIER , TRE S LRER YA F)
TR FFRBERBRA 1 ms P (BB E T MR, ZR T 15 pmol/L [ ¥ 418 18 B8
B A FHEFEL B 4 3Oy 0. 751, T Fo SUH (IR i fi — 85 mV)BELFF 4 Hh 0. 097, (WA R 5B ©
Brig# B ¥E 8. 54. 4% (quinidine 10 pmol/L)—B(, RFZR T X R SM S EEEM N
RIE.

AT e T R B E AR AN T T3 72 A 4R , B FR I8 AR R T T e T4 e 32 4k
BINDARAT AREFPRESKBAER T £ ), gD CRPER THBMEENERHRAR
HRAFERTRIETHEXZES £ @, R EBERRFTBERSERERMYE, I
g@)=Ff@)=m*, B 2 HH T AR BEEARRR, T+ H B8 FEHE I 0-) 558 EHE L
B RRELR GOWMEEXR. T REE—60 mV HIEH AL b #8M(M 0. 066
W3] 0. 751 5¥IE LA R TH7ERIE L EHAE (—60 3] —90 mV) H ¥ 3 T ¥ .38 o (A
0. 0223 hn%) 0. 066) , R SHMWRE N . HWERRRER TR THETHXZE, R
FLEFER ERZZMETHE . T HBARSREMESEE K K 6. 459X 10°L « mol” - s*, i



30 Z5% 2% Acta Pharmaceutica Sinica 1994;29(1) : 28~32

BEER L 09 144.162 s, K, {Hl 22. 3 umol /L, JEER 524K & L8 T FEI Y Ko K ICsfH 20
umol /L J v 4= FESL B0 B 18 Ko {6 27 umol /LVEER —H.

M ARG RBEMZERT 15 umol/L FEFFERK 0. 5~3. 3 Hz B, R K BEHAN ] Ve 1
HEISEE 3, WE R E M CER—E.

1. 01 ke o/o—-—o—-O'—‘o
s e
A S
4 / d./
¢ 0 o d
2 | v
bo
0. 4 | */
[} */
v
0.2
é/*/t/
—X X
0 oJ i Vol : : : .
—%0 -70 -5 -3 -10 10 30

Membrane potential (mV)

Fig 2 Relationship between the equilibrium blocking (b.,) reached by quinidine 15 umol/L and acti-
vation (md,) as well as inactivation (k..) process of sodium channels at various membrane potentials.
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Fig 3 Simulated use-dependent inhibition of V.., Fig 4 Model- predicted effects of quinidine 15

by quinidine 15 umol/L at stimulation rates from pmol/L(dashed lines) on the steady-state inactiva-

0.5 to 3. 3 Hz. tion curve (k. curve) and activation curve (md.)
of cardiac sodium channels. Control; Normal k.
and m3, curves in drug-free condition.
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A GATE-RELATED RECEPTOR ANALYSIS OF CARDIAC
SODIUM CHANNEL BLOKADE BY QUINIDINE®

YJ Wu

(Department of Pharmacology , Guangdong Medical College, Zhanjiang 524023)

ABSTRACT Based on the gate-related receptor hypothesis, an analysis of the kinetics of interac-
tions of quinidine with cardiac sodium channels and the gate-telated receptor bound by the drug was
performed by computer simulation. Model-predicted apparent rates of onset of quinidine (15 umol/L)
blocking wetre shown to be 0. 613, 0. 371, 0. 274, 0. 226 and 0. 201 AP! respectively at stimula-
tion frequencies of 0.5, 1.0, 1. 67, 2.5 and 3. 3 Hz. The estimated time constant of recovery from
block by quinidine was 4. 13 s. These results are in agreement with documented experimental data.
Analysis of gating process dependent block by quinidine showed that the block depends on the activa-
tion gating process. No shift of k., curve but a significant decrease of m’, curve was found in the
presence of quinidine (15 umol/L). The results suggest that quinidine binds to the activation gate-
related receptor, and might be trapped in the channel by the activation gate. The binding and unbind-
ing of quinidine are modulated by the activation process.

Key words  Quinidine; Antiarrhythmic agents; Sodium channel; Computer simulation; Gate-

related receptor
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