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ABSTRACT 

删 ：To investigate the possibility 一
．

of dihydro 

pyridine inhibition of N type calcimn chammls． 

M匝T1}l()DS：E cts of nifedipine and nicardi— 

pine on the high K induced intracellular Ca2 

concentration(I C 1 )increase wer(~studied 

by measuring lC j using the fluorescent indi 

cator Fura-2． RES 】I I ：Pretrealxnent of cells 

th nifedipine 50 IIⅡ】1．L inhibited the hi 

K 一induced l C 1．transient by about 60％ 

(n=3)：however，pretreatment of cells th 

nicardipine 10 tanol‘L一‘completely prevented 

the high K evoked l C incl"ease in 

dibutvrv1 cyclic AMP (dbcA ) differentiated 

NG l【)8 15 cells(n=5)． The gh K 一induc— 

ed l C inerease was mediated by L-and N 

(VSC )
．

type voltage sensitive calci,an channels C 

in NG lo8—15 cells． C0NCIII『s10N!Nicardi 

pine at micromolar range inhibited both L-hnd 

N-type VSCC in dbcAMP-differentiated NG l08- 

15 cells whereas nifedipine mainly inhibited L- 

type calcimn channels． 

DiTR【JDUCI1("i 

Dihydrop)~dines have long been considered 
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to be a group of inh ibitors of L-type voltage- 

sensitive C channels(VSCC)． Recently， 

amongthis hrge category of drugs some dihydro— 

pyridines such as nimodipine and nitrendipine 

havebeenfoundtohave alsoan effect on N—t~33e 

VSCC 一 ． Evidence has been accumulating 

t}lat the selective blockade of N-type VSCC is 

consistentlv nemroprotective in rodent models of 

cerebral ischemia【 一 
， indicating t}lat o0m 

ponents of caldum ~affux regulated by N—type 

VSCC importantly implicated in neuronal 

degeneration． Therefore，it was of great impor— 

tance tofurther explore dihydropyridine effect oil 

N—type VSCC． In the present study．the effect 

of nifedipine and nicardipine on the high K 一 

evoked intracellular calcium  concentration 

([Ca2 ]，)rise，whichis nminlymediated by L- 
and N tvDe VSCC~ ， 。。

． would be investigated in 

dibutyryl cyctic AMP (dbeAMP)一differentiated 

NG 108 15 cells． e main objective of this 

study was to obsei've whether or not nifedipiRe 

and nicardipine affect N type VSCC in the 

favorable neuronal model，NG lO8—15 cell line． 

MATERIAI．s AND M臣TH0Ds 

Cell culture and C 1．measuring method 

were described previously⋯ ．Briefly． NG 108 

15 cells of low passages(provided by Universit~t 

Dresden Carl Gustav Cams)-were cultured in 

I~llbecco*s modified Eade’s medilun(DMEM)． 

Differentiation was induced for 5 d by incorpora 

tion ofdbcAMP0．96 mmol·L into the medium 

and reduction of serum concentration to 1％ ． 

Differentiated NG lO8一l5 cells were loaded with 

Fura 2 by incubation with Fura 2 _AM 2．5“IIⅡ】1· 
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L at 37℃ for 30 min in DMEM． Ihe 

fluorescence of cell suspensions at k／mn=340 

and 380 and ／nm =505 was／IleaSLil~d with a 

dual-wavelength fluorometer (LS5OB， Perkin 

Elmer)． Sodium dodecvl sulfate(SDS．f'mal 

concentration 0．2％ )and egtazie acid(final 

concentration 7．5 I132TIOl·L )were used to 

obtain R and R ，respectively． [Ca2 ]． 

was calculated from tlle mt．0 (R) of the 

fluorescence at 340Ilmtotllat at 380 Flnl(F 

F380) ⋯ ． Nifedipine and nieardipine were 

obtained from Research Biochemicals Interrm- 

tional(RBI)． Data weIe treated with t—test． 

RESULTS AND DIsCUlsSIoN 

Nifedipine 50~mlol。L inhibited山e high 

K 一induced inero_~se by only about 60％ ． 

High K 50 mn 。L induced a rapid iRelease 

in【Ca2 J from tlle basal level of(100 4-28) 

nmol‘L to a peak value of(339 4-99)111110l- 

L (n = 60)；Pretreatment of cens th 

nifedipine 50 ktmol·L sharply inhibited 山is 

inoreasefrom(81 4-2)1111101．L to a Deak value 

of(175 4-12)nmol·L～，(n=3)( I曲 1， 

Fig 1)． 

Tab 1 also presented the effeet of nicardi— 

pine on the high K (50 mmol·L )一evoked 

Tab1． Inhibitory eff~t of nifedipine and nicardi· 

pine on the hi【gh K f 50 mmol·L一 )．induced 

[Ca2 】i transient． Cells were prein∞bated with 

nifedipine or nicardipine for 2 Din before basal 

[Ca2 ]i was measured．cp<0．01 control 

Control 

Nlfediptne 50 pmol。L 

— 

0 4o 80 120 160 200 

1lme／s 

Fig 1． Effects of nifedipine 50 -L一 and 

nicardipine 10 pmol·L一 on the high K (50 

mmol·LI1)．induced [Ca2 】i h~mse in 

NG l08．15 celIs． Cell 

suspension(2mL of6x10s cells)wastransferred 

逋 athermostatted SliITcd euvette and allowedto 

slayfor 2mil1． The basallevelwasmeasuredfor 

50 sbeforethe extracellularK concentrationwas 

elevated to 50 mmol·LI1(arrows)． 

1 C increase in dbcAMp-differentiated 

NG 108—15 cells． Pretreatment of eens th 

nieardipine(10 kanol‘L )，high K did not 

cause any l C j transient． Fig 1 exhibited 
tlle inhibitory euiNe of nicardipine effect on山is 

high K (50 mmol·L一 )一evoked [Ca2 ]． 
increase． Preineubation of cells with nicardipiRe 

10 ttmol·L fl0r 2 min completely prevented tlle 

high K 一evoked lCa： J transient(n=5)． 

01~ly a slight gradual【Ca2 J rise was observed 
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after K addition． I is might be due to the 

Na ．Ca2 exchange during the cell membrane 

depolarization bv K 【 
．  Nimodii)ine and 

nitrendipine inhibited N—type caleium channels 

becatlse both agents inb5bited tlle hi
．gh K 一 

evoked ca2 ]．transient⋯． However．they 

prevented completely the increase at 4 times 

higher concentration(50 tmaol·L。。)than ni— 

eardipine．and they inhibited this increase only 

about 60％ at 10㈣ l·L一 【 
．
Most interest— 

ingly，nimedipine at 10 tmaol‘L一。together with 

lo—conotoxin GVIA 7．2 um01．L-。．a selective N— 

calcium channel blocker， completely 

prevented this high K 一induced increase． nlis 

implied that nimodipine at 10㈣ 1·L affected 

mos．tly L-type channel while at higher 

concentration inhibited also N—type calcium  

channel ( g 2)． 

+mlm~liplm  10Ⅲ 0l—L一 

0 20 40 60 80 100 120 1 

Time／s 

F 2． 111e complete blockade of the hi K 一 

evoked C sigan l by o-eonofoxln GⅥ A 7．2 

Imaol·L一 together with nimodiplne 10 lunol·L一 

in dbcAMP-d rentiated NG l08．15 cells． 

Buffer contains 1 g·L一 bo~ne serllm albumh． 

Cells were preinculmted with to-conotoxin GⅥ A 

7．2 ttmol·L for 20 min and nimodipine 10 

pmol-L一 (added at l8th min)，then basal levd 

was recorded before K addillon Iarr0ws)． Tllis 

graphic represents 4 exp~iments． 

It has been long established that the activity 

0f VSCC increases after treatment of NG 108—15 

cells with dbcAMP【13- 4。
． Recentlv．it has been 

fu1ther determined that dbcAMP treatment of tlle 

cells strongly developed L-and N— VSCC in 

NG 108—15 cells．and L-and N—type calcium  

channels were mainly involved in tlle high K 一 

evoked l C 1．increase because this increaso 

could be completely inhibited by 山e use of 

nifedipine (50 gmol·L )and ~*conotoxin 

GVL～(10 1·L一 )simultane0us1v ． Our 

results of nifedipine at 50 tnnol·L一 were similar 

to the reported ones L 
． This eonf'mned that 

nifedipine hadan effectmatulv onL．．type calcium 

channels． Moreover， in olur laboratory， as 

mentioned above，we have also confirmed ttuat 

the high K十_induced l Ca2 J．transient was 

iruteed composed of L- and N—type C ’ 

channels—mediated components in dbeAMP- 

differentiated NG 108—15 cells (Fig 2)． 

Therefore．nicardipine 10 ~ttnol·L inhibited 

both L-and N—type calcium charmels in NG 108— 

15 cells． m swasthefirstreport of nicardipine 

effect oil N—t~3ye VSCC in NG 108一l5 cells． 

CONCLUSION Nicardipine inhibited N-~?e 

calcium  channels in dbeAMP-di侬 rentiated 

NG 108—15 cells whereas nifedipine aff ected 

mainly L-type calcium channels in this cell line． 
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