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Nicardipine inhibits N-type calcium channels in dbcAMP-differentiated
neuroblastoma x glioma hybrid cells (NG 108-15 cells)
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ABSTRACT

AIM: To investigate the possibility of dihydro-
pyridine inhibition of N-type caleinm channels.
METHODS: Effects of nifedipine and nicardi-
pine on the high K* -induced intracellular Ca®*
concentration {[ Ca®* 1) increase were studied
by measuring [ Ca™* ]; nsing the fluorescent indi-
cator Fura-2. RESULTS; Pretreatment of cells
with nifedipine 50 pmol - I.™" inhibited the high
K*-induced [ Ca’* ]; transient by about 60 %
{n = 3); however, pretreatment of cells with
nicardipine 10 gmol - L' completely prevented
the high K*-evoked [ Ca** ], increase in
dibutyryl cyclic AMP ( dbeAMP ) -differentiated
NG 108-15 cells {n =5). The high K* -induc-
ed [Ca* ], increase was mediated by L- and N-
type voltage-sensitive calcium channels ( VSCC)
in NG 108-15 cells. CONCLUSION: Nicardi-
pine at micromolar range inhibited both L- and
N-type VSCC in dbcAMP-differentiated NG i108-
I5 cells whereas nifedipine mainly inhibited L-
type calcinm channels.

INTRODUCTION
Dihydropyridines have long been considered
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to be a group of inhibitors of L-type voliage-
sensitive Ca”* channels ( VSCC).
among this large category of drugs some dihydro-
pyridines such as nimodipine and nitrendipine

Recently,

have been found to have also an effect on N-type
VSCCU'~*.  Evidence has been accurnulating
that the selective blockade of N-type VSCC is
consistently neuroprolective in rodent meodels of
cerebral ischemia®~%’, indicating that com-
ponents of calcium influx regulated by N-tvpe
VSCC are imporantly imphcated in neuronal
degeneration. Therefore, it was of great impor-
tance to further explore dihydropyridine effect on
N-type ¥SCC. In the present study. the effect
of nifedipine and nicardipine on the high K*-
evoked mtracellnlar calcium  concentration
([Ca®* ],) rise, which is mainly mediated by I-
and N-type ¥SCC 1'%, would be investigated in
dibutyryl cyclic AMP ( dbeAMP )-differentiated
NG 108-15 cells.
study was to observe whether or not nifedipine
and nicardipine affect N-type VSCC in the
favorable neuronal model, NG 108-15 cell line.

The main objective of this

MATERIALS AND METHODS

Cell culmre and [Ca®* |, measnring method
NG 108-
15 cells of low passages ( provided by Universitiit
Dresden Carl Gustav Carus ) were cultnred in
Dulbeceo’s modified Eagle's medium ( DMEM ).
Differentiation was induced for 5 d by incorpora-
tion of dbcAMP 0.96 mmol* L™ into the medinm
and reduction of serum concentration to 1 % .
Differentiated NG 108-15 cells were loaded with
Fura-2 by incubation with Fura 2-AM 2.5 pmol-

were described previouslyl!) . Briefly,
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L' at 37 C for 30 min in DMEM. The
fluorescence of cell suspensions at A,,/nm = 340
and 380 and A_,/nm = 505 was measured with a
dual-wavelength  fluorometer { [.850B, Perkin
Elmer). Sodium dodecyl sulfate ( SDS, final
concentration 0.2 %% ) and egtazic acid { final
concentration 7. 5 mmol * L™!) were used io
obtain R, and R, respeciively, [Ca®* ],
was calculated from the ratio (R) of the
fluorescence at 340 nm to that at 380 nm { Fiy/
Flgo )1, Nifedipine and nicardipine were
ohtained from Research Biochemicals Interna-
tional (RBI). Data were treated with f-test.

RESULTS AND DISCUSSION

Nifedipine 50 pmol * L™" inhibited the high
K*-induced increase by only about 60 %.
High K* 50 mmol* L™ induced a rapid increase
in [ Ca®* ], from the basal level of {100 + 28)
nmol*L "' to a peak value of (339 +99) nmol-
L™"(n = 60); Pretreatment of cells with
nifedipine 50 pmol - L™! sharply inhibited this
increase from (81 +2) nmol<L ™" to a peak value
of (175 + 12) mmol - L™, (n =3) (Tab 1,
Fig 1).

Tab 1 also presented the effect of nicardi-
pine on the high K* {50 mmol:L™")-evoked

Tab 1. Inhibitory effect of nifedipine and nicardi-
pine on the high K* {50 mmol * L' )-induced
[Ca’* ]; transient. Cells were preincubated with
nifedipine or nicardipine for 2 min before basal
[Ca’* ]; was measured. P <0.01 »s control.
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Fig 1. Effects of nifedipine 50 pmol * L.-! and
nicardipine 10 pmol * L~' on the high K* (50
mmol-L~! )-induced [ Ca’* ]; increase in
dbcAMP-differentiated NG 108-15 cells. Cell
suspension {2 mL of 6 x 10° cells) was transferred
ifito a thermostatted stirred cuvette and allowed to
stay for 2 min. The basal level was measured for
50 s before the extracellular K* concentration was
elevated to 50 mmol* L~ {arrows).

[ Ca** ], increase in dbcAMP-differentiated
NG 108-15 cells. Pretreatment of cells with
nicardipine { 10 pmol L"), high K* did not
Fig 1 exhibited
the inhibitory curve of nicardipine effect on this
high K* {50 mmol - L™ )-cvoked [ Ca** ],
increase. Preincubation of cells with nicardipine

cause any [ Ca’* ]; transient.

10 pumol -1 for 2 min complelely prevented the
high K* -evoked [ Ca** ], transient (n = 5).
Only a slight gradual [ Ca** ], rise was observed
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after K” addition. This might be due to the
Na*-Ca** exchange during the cell membrane
depolarization by K+ Nimodipine and
nitrendipine inhibited N-iype calcium channels
because both agents inhibited the high K*-

evoked | Ca’~ |, transient'! .

However, they
prevented completely the increase at 4 times
higher concentration (50 pmol - L™ ') than ni-
cardipine, and they inhibited this increase only
about 60 % at 10 pmol< L™ '11
ingly. nimodipine at 10 pmol+L~" together with
w-conotoxin GVIA 7.2 pmol-L~", a selective N-
type calaum channel blocker,  completely
prevented this high K* -induced increase. This
implied that nimodipine at 10 pmol+L™" affected
L-type channel while ai
concentration inhibited also N-type calcium
channelzl](Fig 2).

Most interest-
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Fig 2. The complete blockade of the high K* -
evoked Caz** signal by e-conotoxin GVIA 7.2
umol+ L~ together with nimodipine 10 pmol 1.~}
in dbcAMP-differentiated NG 108-15 cells.
Buffer contains 1 g*L~! bovine serum albumin.
Cells were preincubated with m-conotoxin GVIA
7.2 pmol + L~! for 20 min and nimodipine 10
pmol- L' (added at 18th min}, then basal level
was recorded before K* addition (arrows). This
graphic represents 4 experiments.

It has been long established that the activity

of VSCC increases after treatment of NG 108-15
cells with dbeAMP!13+14) Recently, it has been
further determined that dbeAMP treatment of the
cells strongly developed L- and N-type VSCC in
NG 108-15 cells, and L- and N-type calcium
channels were mainly involved in the high K-
evoked [ Ca’* ], increase because this increase
could be completely inhibited by the use of
nifedipine { 50 pmol + L™!) and «-conotoxin
GVIA (10 pmol « L) simultaneously' 10 Our
results of nifedipine at 50 pmol* L™ were similar
(0] " This confirmed that
nifedipine had an effect mainly on L-ype calcium

to the reported ones

channels.  Moreover, in our laboratory. as
mentioned above, we have also confirmed that
the high K*-induced [ Ca** ], transient was
indeed composed of L- and N-type Ca*~
channels-mediated components 1n dbcAMP-
differentiated NG 108-15 cells ( Fig 2 ).
Therefore, nicardipine 10 pmol * L™ inhibited
both L- and N-type calcium channels in NG 108-
15 cells. This was the first report of nicardipine
effect on N-type VSCC in NG 108-15 cells.

CONCLUSION  Nicardipine inhibited N-type
calcium channels in  dbcAMP-differentiated
NG 108-15 cells whereas nifedipine affected
mainly L-type calcium channels in this cell Line.
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