«310 -

Tri L4718 0000 0 902 6.

Tri WAE LR R L T E M, I
HRAEM RS S-BEBER, AEZN, B
SRR, 253K R
e B IR, X048y 0 UL S BT
BB, R Tri EEATAH LR R
Bt I B 5 5

REFERENCES

1 Koll WC.
kinsonism tremor.

Pharmacological treatment of par—
Arch Neurol 1986; 43 : 126

2 Liu YB, Ke J, Weng SA.  Effects of atropine on
basilar, mesenteric artery rings and portal vein
strips. Acta Pharmacol Sin 1987; 8 : 224

3 BEM ERABERITE B U ARD
4 HARAE, 1988 : 667-9

4 Toward R. The selective inhibition of serotonin—
induced contraction of rabbit cerebral vascular
smooth muscle by calcium—antagonistic dinydro—
pyridines: an investigation of the mechanism of ac-
tion of nimodipine. Circ Res 1981; 48 : 650

5 Wang JX, Yu ZJ, Jin HZ, et al. Estimation of
regional blood flow in animals using *'Cr— and

¥mTe—biomicrospheres. Acta Pharmacol Sin
1985; 6 : 248

e e e e e e e

PEHE SR Acta Pharmacologica Sinica 1990 Jul; 11 (4) : 310-314

Electrophysiological effects of m—nisoldipine and nisoldipine on papillary

muscles of guinea pig
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ABSTRACT The effects of m—nisoldipine
(m—Nis) and nisoldipine (Nis) on action potentials of
papillary muscles in guinea pigs were stucied using
-intracellular microelectrodes. The results : (1) APD
and V,,,, in norinal papiliary muscles were reduced
by m—Nis and Nis. However, the APA, ¥V, and
overshoot were not affected. (2) In the partially
depolarized papillary muscles, the APA, overshoot,
Vs 80d APD were depressed in a dose—dependent
manner. The inhibitory effects of Nis on APA,
APD;, and PPD were greater than these of the
m—Nis. (3) There was a good correlation between
APD,, and PPD derived from a linear regression.
By the linear equation, PPD was easily calculated
from APDyg,.
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New calcium antagonist sm—nisoldipine
(m—Nis) reduced the ischemic arrhythmias by
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improving the electrical stability in conscious
and ancasthetized rats"”?. In this article, the
effects of m—Nis and Nis on action potentials
(AP) in normal and partially depolarized
papillary muscles of guinea papillary were
studied with intracellular microelectrodes.

MATERIALS AND METHODS

Guinea pigs weighing 0.45+ SD 0.10 kg
(both sexes) were used. The animals were
stunned by heavy blow on the head. The
papillary muscle was excised from the right
ventricle. One end of the papillary muscle
was fixed to the silicon rubber placed on the
bottom of perfusing chamber by stainless steei
needle. The other end was connected to the
force transducer (TB—612T). The prepara-
tion was perfused with modified
Krebs—Henseleit solution (K—H solution) at a
flow rate of 4 ml/ min for at least 30 min be-
fore experiment. The perfusate maintained
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improving the electrical stability in conscious
and aneasthetized rats!?. In this article, the
effects of m—Nis and Nis on action potentials
(AP) in normal and partially depolarized
papillary muscles of guinea papillary were
studied with intracellular microelectrodes.

MATERIALS AND METHODS

Guinea pigs weighing 0.45% SD 0.10 kg
(both sexes) were used. The animals were
stunned by heavy blow on the head. The
papillary muscle was excised from the right
ventricle. One end of the papillary muscle
was fixed to the silicon rubber placed on the
bottom of perfusing chamber by stainless steei
needle. The other end was connected to the
force transducer (TB—612T). The prepara-
tion was perfused with modified
Krebs—Henseleit solution (K—H solution) at a
flow rate of 4 ml/ min for at least 30 min be-
fore experiment. The perfusate maintained



at 35C was continuously equilibrated with
95% O,+ 5% CO,.

The papillary muscle was paced by
square pulse (duration 1 ms; intensity 1.5 times
threshold) provided by an electronic
stimulator (SEN-—3201, Nihhon Kohdan)
through bipolar stainless steel electrodes.
The glass microelectrode was inserted into the
papillary muscle to record the electrical signal

intracellularly. The signal after amplifier
MEZ-8201) was fed to a polypraph
(RM-6000) and monitored with an

oscilloscope. The amplified signal was ana-
lyzed by microcomputer (Apple—1I).

Resting potential {RP), amplitude of ac-
tion potential (APA), overshoot (OS), and du-
rations of 90% and 50% repolarization
(APD,, and APDy,) were displayed in digit

by the microcomputer, The rate of
depolarization was divided into 2 parts—the
st and slow components (¥, and

Vm,,,)(” by the microcomputer using a
program designed by our department®®.
Veaxt and V.. were used to reflect the
properties of Na' and Ca® currents
respectively.  The duration of plateau phase
(PPD) was defined by the microcomputer
through linear regression. Parameters of AP
were stored into diskette.

The papillary muscle was gradually
depolarized to —50 mV by K—H solution con-
taining KCl 18 mmol /L. While the muscle
was being depolarized, the AP could not be
induced even with more intense stimuli.
However, slow response AP was induced by
electrical stimulation so iong as isoprenaline
(1.5 yumol / L) was added to the perfusate.

The protocol includes 2 parts of expens-
ments : (1) Effects of m—Nis on the AP of
normal papillary muscles. The animals were
divided into 3 groups with 10 in each: control,
nisoldipine (Nis) 0.2 uymol/ L, and m—Nis 0.2
umol/ L. (2). Effects of m—Nis on the ac-
tion potentials of partially depolarized
papillary muscles. The animals were divided
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into 7 groups: control, Nis 0.2 ymol /L, and
the other 5 groups were given m—Nis 0.002 —
20 umol/ L.

After recording 3 control AP, the prepa-
ration was perfused with K—H solution con-
taining m—Nis or Nis. The solvent and re-
source of m—Nis and Nis were described ear-
lier®. The time required to change the
perfusate was within 1 min, The AP were re-
corded 5, 10 and 20 min after medication.
The preparation was washed with K—H solu-
tion to observe the recovery of AP.

The changes of parameters of AP ex-
pressed as meant SD were analyzed using t
test (one way). Differences among groups
were tested using F test.

RESULTS

Effects of m—Nis on AP in normal
papillary muscles After 5 min of perfusion
with K—H solution containing m—Nis 0.2
umol / L, the duration of AP (APD) and
Vmexs Degan to diminish. 10 min later, the
APD was greatly reduced. While a steady
state reached after 20 min of perfusion, the re-
duction of 20% for APDy,, 35% for PPD, and
30% for Vi, Wwere scen. The parameters
of AP were partially recovered after 30 min of
washing. But a difference still existed as
compared with the contro! group (P<0.01) at
the end of washing. There was no significant
difference between the effects of Nis and
m—Nis at equal dose. Both m—Nis and Nis
had no effect on APA, OS, V.. and RP
(Tab 1).

Effects of m—Nis on AP in partially
depolarized papillary muscles

1 Comparison of the effects of m:—Nis and
Nis In the partially depolarized papillary
muscles, RP was =51+ 4 mV. The amplitude
of slow response AP was 88t 5mV, V. was
27t 4V /s. APD was reduced by m—Nis at
0.2 ymol /L. APDy, and PPD were short-
ened by 27% and 32% respectively. APA,
OS and V_,, were also reduced (P<0.01).
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Tab 1. Effects of m—nisoldipine 0.2 umeol / L and niscldipine 0.2 umol-/-L on action potentials of guinea pig

pepillary muscles. n=10, X * SD. “P>0.05, °P<0.05, *""P<0.01 vs solvent control; *P>0.05,
*P<0.05, “*P<0.01 ys m—nisoldipine.
Parameters Solvent control m—Nisoldipine Nisoldipine

o Normal X*  High K* Normal K* High K* Normal K* High KV
RP (mV) =73t 4 5114 —73+3° —~48+5° ~71+4" * —51+5°*
0S (mV) 3544 3714 33+4° 32+6" 324" ox7"
APA (mV) 1075 88+ 5 106£4° 79+6™" 104+ 7" * 7316
VouedV/5) 222433 238+ 58" 219+30" *
Veaans(V/5) 132 27+4 10+ 1°"° 20+4"" 912" *  18t5"T*
APDy, (ms) 139+ 10 15412 102+ 11°*° 112£27°° 109418 * 112+13""" *
APDy; (ms) 118+ 7 13811 79+ 11°"" 794227 8316 87+12°°° ™
PPD (ms) 98+ 7 106+ 9 60% 12°°° 73+ 18" 63+ 14777 " 63114 T

RP: resting potential; OS: overshoot;APA: amplitude of action potential; ¥V

axf

: fast component of maximal
depolarizing rate; ¥,,,, : slow component of maximal depolarizing rate; APDgy,: duration of 90% repolaziration;
APD,,: duration of 50% repolaziration; PPD: duration of plateau phase; High K* = KCl 18 mmol/ L.

Tab 2. Dose—response relationship of m—nlsodlp‘ine on action potentials of guinea pig papillary muscles in K—H
solution containing KCl 18 mmol / L. =10, x £SD. "P>0.05, **P<0.05, **P<0.01 ys solvent control.

Parameter Control m—Nisoldipine(umol / L} :

0.002 0.02 0.2 2 20
RP (—mV). ~51x3 -50x4° —48+ 5" —51+5° —50+3" —47+7" ~
0S (mV) 3516 35+6° 35+5° 30+3° 281127 26%9°
APA (mV) 867 86+7° 836" 776" 78£10° 75+x11°
VoV /8) 28%6 278" 263" 214" 16277 143"
APDy, (ms) 149t 12 140+ 21° 127+£20""° 108 £ 20" 109+ 12°"° 97+ 19"""
APD;, (ms) 136+ 11 134+ 10° 103 £ 417" 96+£21°"° 92+ 13" 85+£22°"°
PPD (ms) 107 11 101+ 10° 81+31°" 73+18°°" 66+ 13" 59119 °*°

The actions of Nis on APA, APD,, and PPD
were more potent as compared with those of
m—Nis (Tab 1).

2 The dose—response relationship of
m—Nis The parameters of AP were not af-
fected by m—Nis 2 nmol/L. . APD was
shortened by m—Nis 20 nmol / L with a reduc-
tion-of 15% for APD,, and 24% for PPD.
However, the V,,, showed no change at this
concentration.
reduced as the concentration of m—Nis was in-
creased to 0.2, 2 and 20 umol /L. APA and
Vmax Were also significantly depressed (Tab
2). In 3 preparations, the slow responsc AP
could not be evoked at 20 umol / L.

The inhibitory effect of m—Nis on slow re-
sponse AP was more¢ prominent as the concen-
tration of m—Nis increased. The APD and

The APD was progressively

APA were gradually reduced (Fig 1).
Correlation analysis of APDg, with

PPD PPD measured through linear

regression was 25 ms shorter than APDg,. the

Fig 1 Effects of m—nisoldipine on action potentials of
guinea pig papillary muscles in K—H solution containing
KCI 18 mmol /L . a) control, b) 20 nmel /L, ¢) 0.2
pmol / L, d) 2 umol / L, ) 20 umo! / L



correlation analysis revealed that there was
good correlation between APD;, and PPD
(r=0.985, P<0.01). The linear equation be-
tween them was as follows:

¥= 083 x-9.79

= PPD, X= APD,,

DISCUSSION

This is the first report on the
electrophysiological effects of m—Nis and
Nis. In normal guinea pig papillary muscles,
APD and V_,,, were significantly reduced by
m—Nis and Nis. But RP, APA, OS and
Vmaxe Were not affected.  The results indicate
that m~Nis and Nis has little effect on the

depolarisation phase of the fast response AP,

because m—Nis and Nis selectively act on volt-
agc-dependent\Ca” channel®.  The accel-
crated repolarization could be attributed to the
reduction of Ca®* influx in plateau phase.

In the high K* depolarized papillary
muscle, the fast response AP was completely
inhibited. Slow response AP with low
amplitude and low rate of depolarization is
suitable to be wused for studying the
electrophysiological effects of calcium antago-
nists®.  The parameters of depolarization
were greatly depressed by m—Nis and Nis.
The depolarizing process supperimposed on
the basis of partial depolarization is mainly
dependent on the Ca?* influx . So the calci-
um  antagonists could depress the
depolarization. The inhibitory effect of
m—Nis on slow response potential might be an
important  characteristic for its gati—
arrhythmic effeci”®, —

The curves of dose—response relationship
of the inhibitory effect of m—Nis on APDq,
and V,_, were not parallel. This indicates
that the sensitivity of APD¢, to m—Nis is not
the same as that of V,,. The limited reduc-
tion of APD is probably related to the plateau
phase which is influenced by both Ca®* influx
and K* outflow. So, only a limited change
could be observed by . blocking Ca?*
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channel. However, the V,, of slow re-
sponse AP is almost completely dependent on
the Ca®" influx.

' APDg, is often used to reflect the change
in PPD®'®,  However, APDy, is susceptible
to the changes in the duration of phase 1 and
the slope of phase 3, and therefore it is not an
exact measurement for plateau phase. The
results measured with the microcomputer
showed that PPD was about 25 ms shorter
than APDy,, and there was a good correlation
between the two parameters. PPD calcu-
lated from the equation provided in the article
was very consistent with that which was
directly measured by the microcomputer .
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Effects of benzyltetrahydropalmatine on action
potentjals of myocardium and transmcmbrane
K" and Ca?" currents in Purkinje fibers

ZENG Wei-Zhong, XIA Guo—Jin, YAO Wei—Xing,
ZONG Xian—Gang, JIANG Ming—Xing

(Department of Pharmacology, Tongyi Medical Univer-
sity, Hankou 430030, China)

ABSTRACT Standard microclectrode and two—
microelectrode voltage clamp techniques were used to
study the effects of benzyltetrahydropalmatine
(BTHP) on action potentials of isolated myocardium
and transmembrane K* and Ca® currents in
Purkinje fibers. The effect of BTHP 3-100 umol /L
consisted of prolongation of the action potential dura-
tion and reduction of delayed rectifier current (I,) in
concentration—dependent manner. At concentration
above 200 umol / L, the contractile force of the iso-
lated myocardium was depressed and in voltage clamp
experiments the slow inward current (f;) was reduced.
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These results suggest that the inhibition of 7, induced
by BTHP was in relation to its anti—arrhythmic
action.
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