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Effects of m-nisolaﬁpine and nisoldipine on electric activity of human atrial

tissue
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ABSTRACT Using intracellular microelectrode
technique and microcomputer analyzing system, the
effects of m—nisoldipine {m—Nis) and nisoldipine (Nis)
on spontaneous electric activity of human atrial tissue
were studied. APA and V_,, were remarkably de-
creased by m—Nis {0.25 and 1.25 gmol - L™ and Nis
(0.25 pmol - L), RPF was also greatly decreased as
a result of inhibition in VDD. The inhibitory effects
of m—Nis on transmembrane potentials were less than
those of Nis at equal concentration {0.25 gmol - L™,
Neither MDP nor APD,, was affected by #—Nis and
Nis. .
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Human right atrial specialized fibers de-
velop spontaneous phase 4 depolarization and
automatic rhythm?. Verapamil, diltiazem,
and nisoldipine (Nis)** remarkably de-
creased the spontaneous aclivity. The effects
of m-—nisoldipine (m—Nis) on human atrial
electrical activity have not yet been reported.
The purpose of this study was to examine the
effects of m—Nis and Nis on the electric activi-
ty of human atrial fibers. .

MATERALS AND METHODS

The right atrial tissue was obtained from
the hearts of patienits undergoing corrective
surgery. The patients aged 3—18 a (812 55 a)
were suffered from atrial septal defect (18) or
ventricular septal defect (14) and with no evi-
dence of atrial dysfunction. congestive heart
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failure. rheumatic heart disease. Patients re-
ceiving cardiocactive drugs (digitalis. calcium
channel blockers, f—adrenergic blocker) were
excluced from this experiment. At surgery.
approximately 1 cm® of right atrial append-
age was removed from the right atrium as a
part of the routine cannulation procedure for
cardiopulmonary bypass. The lissue removed
was immediately immersed in iced Tyrode’s so-
lution containing (mmol - L™Y: NaCl 149,
KCl 4.7, CaCl. 0.5, Trns 10. glicose ¢
(pH 7.3—7.4). The tissue was perfused with
Tyrode’s solution kept in 35C and equilibrat-
ed with 100% O,.

Preparations were driven by electrical
pulses (L Hz, | ms, and 1.5 times of the
threshold)' provided by electrical stimulator
(SEN-3201) through a pair of bipolar elec-
trodes. The autonomacity was usually in-
duced so long as the driving pulses were dis-
continued®*-2.

The tissues were impaled with KCI (3
mol - L7")filled glass microelectrodes having
tip resistances of 1025 M£}. Transmembrane
signal from the recording microelectrode was
amplified by an amplifier (MEZ—8201) and
monitored with an oscilloscope. The ampli-
fied signal was fed to the microcamputer and
the parameters such as maximal diastolic po-
tential (MDP). amplitude of action potential
(APA)., maximal rate of depolarization in
phase 0 (¥_,,). velocity of diastolic (phase 4)
depolarization (VDD), rate of pacemaker fir-
ing (RPF) and duration of 90% repolarization
(APDy,) were analyzed automatically™.

The experiment began after the prepara—
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tion had been equilibrated in the perfusate for
30 min and stable transmembrane potentials
were recorded. The solvent and resource of
m—Nis and Nis were previously described'®.
Measurements were made at the end of
20—min perfusion with- Tyrode’s solution con-
taining solvent or different concentrations of
m—Nis and Nis..

All values were expressed as x + s and the
data were analysed using F test.

RESULTS

Control electrophysiological characteristics
Stable spontaneous electric activity occurred
following the cessation of a series of stimuli.
Parameters of transmembrane potential in the
control (n= 14) group were MDP 53+ 4 mV.
APA 60+ 5 mV. F,, 94%10mV- s,
VDD 14+ SmV - s/, RPF 59% 7 bpm and
APDg, 169+ 10 ms. The spontaneous
rhythm was stable for at least 2.5 h in most of
the preparations {Fig 1}.

Effects of m—Nis and Nis m—Nis 0.05
umol - L™ showed no effect on APA, but
Viax Was significantly reduced. Both APA
and ¥ .. were reduced markedly by Nis 0.25
and m—Nis 1.25 ymol- L. The depola—
rization was inhibited by s»—Nis in concentra-
tion—dependent manner, and such an effect
was less than that of Nis at equal concentra-
tion (0.25 gmol - L™"). MDP and APD,
showed no significant change at any concen-
tration of m—Nis and Nis used in the expen-
ment (Fig 1, Tab 1). RPF and VDD were
markedly depressed by m—Nis 0.25, 1.25,
and Nis 0.25 umol - L™'. The decreases in
RPF and VDD by sm—Nis were less than those
by Nis at equal concentration (0.25 pmol

- L™"). The inhibitory effect on VDD was
mere pronounced as the concentrations of
m—Nis increased. The change of RPF was

parallel to that of VDD (Fig |. Tab 1). In4.

preparations. the spontaneous rhythm was
eliminated by superfusion with Tyrode's solu-

tion containig m—Nis 1.25 ymol - L™ for 25
to 40 min (Fig 1)
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Fig 1. Effects of mr—nisoldipisc on spontanecus electri-
cal activity of a preparation of human right atrial fiber.
A) control; B) 0.25 yumol * L™'; C) 1.25 pmol - L7'; D)
30 min after 1.25 ymol - L™'; E) cessation of sponta-
neous thythm by superfusion with 1.25 umol - L™' for
35 min.

DISCUSSION

The results showed that m—Nis and Nis
greatly decreased VDD at concentrations
which did not affect the MDP. and the
change in RPF was accompanied by a decrease
in the VDD. Therefore, the inhibitory ef
fects of these drugs on RPF may be mainly at-
tributed to the reduction in VDD. These find-
ings were consistent with those reported for
verapamil®®. OQur previous results demon-
strated that elevation of calcium concentration
in perfusate partially antagonized the inhi—
bitory effects of m—Nis and Nis on VDD in
pacemaker cells of sinoatrial node in rabbit™,
It 1s reasonable to consider the possibility that
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Tab 1. Effects of m—nisoldipine and nisoldipine on slow response action potential of human right atrial tissue. xts.
T P>0.05 ""P<0.05 "°'P<0.01vssolvent: “P>0.05, "P<0.05 P <0.01 vs m—Nis at equal concentration.

Drug / MDP / APA / V. ./ VDD / RPF/ APD,, /
pmol - L7 T mv mV mV s mv - g hpm ms
Solvent 6 51+3 62+3 8.8+09 13.2+ 3.6 62+ 8 171 613
m—-Nis 005 6 50+4° 61157 9.2+0.67 120+21° 56+ 7" 170+11°

025 6 52+57 60+3" 741067 53+09 3BT 165+12°
1.25 5 49+3"7 515" 5.0+x08"°" 2120777 146" 164197
Mis 025 5 5057 5247 (52077 402067 294N 16728

the inhibitory effects of m—Nis and Nis on
VDD of human atrial tissue might be resulted
from their blocking action on calcium influx.

" The fact that the inhibitory effects of
m—Mis on APA, V_ ... VDD, and RPF in
human atrial tissue were less than those of Nis
at equal concentration, was in accordance
with the results obtained from sinoatrial node
of rabbit'”. Kass'' reported that Nis is a po-
tent and more specific calcium curreni blocker
without inhibition of current {i,, delayed rec-
tifier) responsible for repolarization in cardiac
Purkinje fibers. The present results that
m—Nis and Nis fail to show effect on APDy,
have provided evidence that m—Nis. like
Nis. have no effect on i, for repolarization.
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