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Effects of m-nisoldipine on contraction and **Ca influx

in isolated rat aorta
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ABSTRACT
tration-dependent depression of the contractile
5 s influx evoked by KCI in
isolated rat thoracic acrta. The IC;, value for
contraction and *Ca influx were 0. 69 (95 %4
confidence limits 0. 32 —1.5) nmol+-L7" and
0.35 (95 %% confidence limits 0. 06 — 2.0)
nmol « L~!, respectively.
tive correlation between the inhibition of KCl-
evoked contraction and * Ca influx (r =
0. 996). m-Niscldipine (0. 1—10¢ gmol L")
'did nat influence the *Ca influx into resting
cells and failed to inhibit noradrenaline (1.0
pmol « L~ " J-evoked contraction and *Ca in-
flux, The results suggest that the relaxant

m-Nisoldipine caused a cancen-

response and

There was a posi-

effect of m-nisodipine on rat aarta may be
closely related to the blockade of Ca®t entry
through a potential-dependent calcium chan-
nel, '

KEY WORDS m-nisodipine: potassium chlo-
ride; norepinephrine; calcium radicisotopes;
thoracic aorta

m-Nisoldipine was f{irst synthesized by
the Department of Qrganic Chemistry, Hebei
. Medical College. We have studied its phar-
macologic properties™®~?. It shared the same
characteristics with nisoldipine and was much
less labile to sunlight as compared with nisaol-
dipine. The purpose of this investigation is
to provide more evidences for its inhibition of
smooth muscle contractility by studying the
* Ca influx and

contractions evoked by high K+ -depolarization

effects of m-niscldipine on
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and noradrenaline.
MATERIALS AND METHODS

Drugs m - Nisoldipine was synthesized by the
Depertment of Organic Chemistry ., Hebei Medical
College.
Heping Pharmaceutical Factory.

Verspemil wes manufactured by Tianjing
“CaCl; was made by
Beijing Atomic Energy Institute. Egtazic acid was
purchased from Sigma.

Rat Sprague-Dawley rats of either sex, 282+
47 g, bred in Hebei Experimental Animal Center were
used.

Tension studles ERats were killed by decepita-
ticn. Thoracic aortae were cut into spiral strips about
2 mm in width and 20 mm in length, The Krebs-
Henseleit (K-H) solution contained WNaCl 118, KCl
4.7, Call; 2.5, KH,PO, 1.2, NaHCO, 2.5, Mg=30,
1.2, and glucose 11 mmol+L.~'s was maintained st 37
C end eersted with 95 % O.4+ 5 2 CO,, pH 7. 25—
7.35. Aortic strips were mounted vertically in organ
baths containing 20 ml K-H solution under & resting
tension of 2 g.  Contractile responses were recorded
isometrically through s potentiometric recorder (Mod-
el, XWT-204). Each strip was allowed to equilibrate
for at least 2 h, during which the incubstion media
were changed every 20 min, After equilibration. con-
traction of strip was evoked by cumulatively incressing
concentrations of KCl from 10 to 80 mmol-L™', Af-
ter washout end relaxetion. the sérips were incubated
in K—H solution for 30 min, then 2 more cumulative
concentration-effect curves were-obtpined. The mexi-
mal contractions induced by KCl 80 mmol+L ! were al-
most the same in height. The same results were ob-
tained in contrections induced by noradrensline {NA)D
from 0. 001 to I 0 pmol L7 " The maximal response
was schieved with NA 1.0 pmol+L™"', After the sec-
ond curve was obtained. the strips were incubated in
K-H solution containing either m-nisoldipine or solvens
for 30 min to obtain the third curve. The results
were expressed as % of the sgoniat-induced maximal
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contraction responses of 2nd curve. Control strips in-
cubated with solvent were always ron in parallel in
each experiment. The changes in responesivenesz of
control strips during the whole experiment were
applied to ascertain the results of the experiments.

“Ca Influx

weighing about 10 mg was cit open lengitudinally.

Measurement of Thorecic aorta
Each preparation was equilibrated in Tris buffer solu-
ton: NaCl 160, KC! 4.6, CaCl, 1.8, MgCl, 1.2,
glucose 11 end Tris-hydroxymethylamino-methane 6. 0
mmol *L.7!, gassed with 100 % O, at 37 C, and pH
%
min. After equilibration for 60 min, the sortic seg-

The incubation meditm was changed every 20

ments were exposed to **Ca (specific ectivity 35.5
MBqrL ') aolvent or drug solntions for 5§ min. Tis-
sue *Ca nptake during this short expossnre to *Ca
can be assnmed to be due to *“Ca influx. The strips
were pretreated with m-nisoldipine or verapamil for 10
min before exposure to *Ca-labeled solntion contain-
ing NA 1. ¢ gmol-L ! or KCl 80 mmpl-1.7" (also con-
taining m-nisoldipine or verapamil}. at the end of 5-
min exposure to *¥Ca. The tissues were hathed in an
“ice-cold Ca®*-free Tris buffer solution containing
egtazic acid 2 mmol L~ for 60 min in order to remove

the extracellular * Ca. Then. these strips were

blotted and digested in 50 pl of a solurion com-

posed of  equal parts of perchloric acid (37 " wt/
val? and H.O; (30 % wvol/vol)., This solution was
heated at 80 'C for 30 min. After cooled down, 5 ml
of scintillation cocktail containing 0. 6 % PPO and a
mixture af methylacohol anhydrous and methylphenyle
anhydrous were added. The radiooactivity was connt-
ed in a liquid scintillation counter {Model FJ-353).
The **Ca influx was calculated by the following equa-
tion®®',

*“*Ca influx (pmol/kg wet wtd

_ dpm in muscle pmal of Ca/l of medium

wet wt {kg? dpm /L of medium ]
Statlstics  Sratistical significances were _analyzed

with ¢ test. Correlation coefficent was calculated by

linear regression analysis.

RESULTS

Effects of m-nisoldipine on KCl1 and NA
evoked contractions sm-Nisoldipine produced
a concentration-dependent inhibition of KCI-

induced contractions. The IC;, value was

0. 69 (95 % confidence limts 0. 32—1.5) nmol
» L7,  m-Niscldipine (0.1 — 10 pmol - 1.7')
showed no significant inhibition 1o NA-

induced contractions ! Tab 1). These results

were consistent with those In previous
reports ¥ on rabbit thoracic aorta.
Tab 1. Effects of m-nisoldipine on contraction and

“*Ca influx Induced by KCF 80 mmeol-L™' and NA 1.0
umod *L ! in isolnted rat norta. n=6, ¥+ 5. ‘P>
0.05, *P<20.05, “P<C0.01 vs control.

Contraction , “Ca inflox .

-
s mg pmol/kg wet wt

Potaasium chloride

0 nmol-1.71 516+ 98 114412
a. 01 444+ 54" 106+9°
0.1 368+ 83" 99+ 5*
1.0 . 221457 90+ 5°
10. 0 142+ 45° 86+ 7"
. MNoradrenaline
0 pmol-L71 979+ 128 98+10
0.1 965+ 135" 97+ 4&*
1: 0 957+117" g6+11°
10.0 942+ 108" 94+12

Examination of *“ Ca Influx method
The . basic
the incubation time of preparations in

“Ca influx changed according to
‘cﬁca_
labeled Tris solution, the longer the time, the
more marked the basic *Ca influx increase.
The 5-min ** Ca influx evoked by KCl 80
mmol -L™! or NA 1.0 pmol + L™! were much
more than the 5-min basic **Ca influx. The
values were quite different between the KCI-
induced **Ca influx and the basic **Ca influx
{P+«0.01), and also between the NA-induced

“Ca influx and the basic **Ca influx {P<C
0.05). Verapamil had no effect on the 5-min
basic *Ca inoflux, but inhibited the 5-
min *“Ca influx evoked by KCl 80 mol-L™!
and NA 1.0 pmol-L™*tTab 2). The results
were the same as those in a previous report™
and indicating that the method of examining
the *Ca influx was reliable.
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Tah 2. Effects of different treatments on  **Ca inflox
doring 5 min in isolated rat aorta. KCl 80 mmol
-L7': NA I pmol-L™'. =®+s5. "P>0.05. “P<0.05.

P< 0. 01 ws basic “Ca influx, 'P<<0. 01 vs KCI, 'P
2 0.00 vs NA.

Trearment Verapami! " *Ca influx
¢tmmeol -1~ (pmol /kg wet w1d

Basic D » 30 764 15
Basic -1 6 774 100
KCI 0 6 115+ 11*
KCl 0.1 6 604 7"

NA 0 6 99+ 13°
NA 0.1 6 T1+ 9

Effects of m-nisnldipine on **Ca influx
Aortic strips were pretreated for 10 min in
Tris buffer solution with m-nisoldipine before
solution .

transferring to the radioactive

m-nisodipine 1 and 10 pmol+L ™! vielded the 5-

min bhasic *Ca influxes, of (pmol/kg wet
tussue} being 81+10 (#=56) and 75+ 13 (a=
62, respectively, showing no significant dif-
ference s controls (P =>0. 05). m‘Nisolc-lip—
ine produced a concentration-dependent inhibi-
tion on the KCl-induced 3-min *Ca influx,
the IC., was .35 (95 % confidence limits
0. 06—2.0) nmol-L~'. There was an excel-
lent correlation bhetween the inhibition of m-
nisoldipine on KCl-induced 5-min **Ca influx
and the contractions (#=10.996}). The 5-min

*Ca influx induced by NA was not signifi-
cantly affected by m-nisoldipine at 0. 1. 1, and
16 pmol*L~'(Fig 1>. '

DISCUSSION

The present results comfirmed that m-
nisoldipine inhibited rat thoracic aortic strips
contractions evoked by high K*-depolariza-
tion, showing for the first time that m-nisol-
dipine blocked extracellular calcium entry
evoked by membrane depolarization. This
was identical with the effects of nisoldipine on

contractile activtiy in isolated rabbit vascular

. dependent
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Fig 1. Inhibitory effects of m - nisoldipine on,

KCl-induced “Ca inflox ¢ and contraction () in
isolated rat aorta.

smooth muscle'" .  The fact that the contrac-
tion of vascular smooth muscle depended on
the concentration of intracellular calctum ion
The high K*-depolarization-

evoked contractions were completely depended

became evident.

uponi the influx of extracellular calcium ions
through potential-dependent caleium channel.
This was the reazon why there existed a prst-
tive correlation between inhtbitory action of
m-nisoldipine on the KCl-induced contraction
and *"Ca influx. As mr-nisoldipine did not af-
fect the *“Ca influx and contraction evoked by
noradrenaline. the results showed that m-
nisoldipine failed to block the entry of calcium
ion through receptor-operated channel. This
finding is at variance with that of the previous

report"®’ which claimed nimodipine blocked

calcium ion influx through both potential -
channel and receptor-mediated
channel-  Although m-nisoldipine and ni-
modipine are both 1, 4-dihydropyridine calei-
um antagonisis, there is some minute differ-
ence between their chemical stuctures. This
may be the teason why they have different
effects on the contractions and *"Ca influx
evoked by noradtenaline in vascular smooth

muscle.


http://www.cqvip.com

330~ BIBLID:; ISSN 0253-9756

Acta Pharmacologica Sinica + B FHEFHR

1994 Jul: 15 {4}

In comclusion. this study indicated that
the relaxant effect of m-nisoldipine on isclated
rat thoracic aortic strips may be directly relat-
ed to the blockade of the entry of calcium ions

through the potential-dependent calcium
channel.
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