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Nicardipine enhances cytoplasmic calcium concentration 

in mouse thymocytes in v itro 

CHEN Wei—Ru，LIU Fa，FENG Ying Jin，ZHANG Jun—Tian (Department of Pharmacology， 

x njiang Medical College，Urumqi 830054；。Department of Pharmacology，Institute of  Materia 

Medica，Chinese Academy of Medical Science5，BeOing 100050 China) 

AIM ：To study the effect of nicardipine (Nic) 

on the cytoplasmic free calcium concentration 

([Ca ]，)in thymocytes and on the prolifera— 
tion of thymus Iymphocytes from mice in 

vitro． METHODS：The[Ca ]，was mea 

sured by loading cells with the fluorescent dye 

Fura一2． The lymphocyte proliferation was 

determined by[3H]thymidine incorporation． 

RESULTS： Nic 1— 30 ffmol·L一 elevated 

[ca ]，of resting thymocytes with the per— 
centages of its increase 43 一 192 and 

12 ～ 148 in the presence and absence of 

extracellular Ca respectively． M itogen Con 

A 5 mg·L一 also released Ca from intra— 

cellular stores． Nic decreased the enhance— 

meat of[Ca ] induced by Con A． The IC 0 

(／xmoI·L )was 26．8 (95 limit：24．8— 

29．O)and approximated to 10 in the presence 

and absence of extracellular Ca” respectively． 

Nic 1— 30 mol·L～ did not stimulate the pro 

1iferation of resting lymphocytes from mouse 

thymuses(P> 0．05)，but inhibited the prolif— 

eration when the lymphocytes had been stimu， 

lated by Con A (尸< O．01)． CONCLUSION 

Nic elevated[Ca ] ，which decreased the re— 
sponse of lymphocytes to mltogen． 

KEY W ORDS nicardipine；thymus gland； 

cytoplasm；calcium ；lymphocyte transforma- 

tion；cultured cells 

Calcium is critically important to lympho一 
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cyte activation：“． After lymphocytes are 

stimulated by mitogeos the cytoplasmic free 

calcium concentration rises[2_． Calcium chan- 

neI blockers inhibit functions of immune 

cells‘ ’ ． Blocking voltage—depended calcium 

channel is thought to be the pharmacological 

basis of calcium channeI blockers． but lym— 

phocytes lack the voltage—dependent calcium 

channel ”． Therefore。the questions w hether 

and how calcium channeI blockers influence 

cytoplasmic free calcium concentration in 1yr 

phocytes should be answered． In the present 

study，we observed the influence of calcium 

channel blocker nicardipine(Nit)on the cyto— 

plasmic free calcium and lymphocyte prolifera— 

tion in mouse thymoeytes in vitro． 

M ATERIALS AND METH0DS 

Cells Kunming mice of either sex， 6— 8 wk 

old，weighing 20．3士 2．1 g，were killed by cervical 

dislocation． The thymocytes were prepared ． 

Ca抖 meosuremea~ Intracellular Ca concen 

trations([ca ]，)were measured by loading cells with 

the fluorescent dye Fura一2 ”． The finaI concentration 

of Fura 2-AM was 3／tmo卜L—t． The cell viability as． 

assessed by the trypan blue exclusion test was more 

than 95 ％． The fluorescence measurements were 

pedormed at 37 C in buffer，containing (mlno1·L一 ) 

Na c1 145，KCI 5，Na￡HP( 1，CaC12l，MgSO．O，5， 

glucose 5，HEPES 10，pH 7，4，the buffer was,pre- 

pared in 3 distilled water． The Ca 卜 一free buffer was 

prepared by omitting CaCI,with addition of egtazic 

acid 0．3 mmoi-L一 ， The fluorescence of R叫 and R ， 

were determined by addition of 0．1 Triton X一100 

and 5 mmo】．L。。egtazic acid (fina1 concentrations)， 

A Hitach F 4010 spectrofluorometer wss used at exci— 

ration wavelength of 340，38O nm and emission 
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wavelength of 500 Itm． 

Lymphocyte proliferation Thym ocytes were 

suspended at l× 10 。cells·L in RPM I l640 m edium 

supplemented with 10 fetal calf serum ，penicillin G 

100 kU -L 。and streptomycin100mg·I (pH 7 )． 

The cells were plated duplicately in I x 10 cells／well 

It a 96-well flat bottom plate． Cells were incubated 

at 37℃ in humidified】ncubator with 5 CO2，95 ％ 

air for 48 h． Eight hours before the conclusioit of cul— 

lure，[ Hithymld[ite 37 MBq·L。。was added to each 

well Cells were subsequent】v harvested onto fiber 

glass filters by us[itg a multiple—chaitite]celt harvester． 

Samples were counted by liquid scjntlllation counter 

(LKB l217／1218 j． At the conclusion of culture， 

Gel】viability as assessed by the trypan blue eKe]USion 

test wEis more than 90 jIt the absence and preseitce 

of N】c． 

Chemicals Fura 2 AM (Sigma)； Iticardiplne 

(Dongfiitg Pharmaceutical Factory．Zhaitgjlakou，Chi 

na)was dissolved jn M e，s(J to 20 mmol·L and ditut— 

ed with buffer The final concentrat【0ns 0f Me，SO 

was < 0 l5 ． HEPES (Merck)；Concaitavalln A 

(COll A， Sigma)； RPM I l640 med ium (Giboo)： 

[|H~thymidiite(Institute of Atomic Energy，Chinese 

Academy of Sciences) A】【other chemleats were AR． 

RESULTs 

[Ca“]I In the Ca 一free medium，the 

basal[Ca ]．was markedly lower than that in 

Ca 一containing medium． In the resting thy— 

mocytes Nic per se induced an evident increase 

of Eta。 ]．in the presence，but less in the ab． 

sence，of extracellular Ca什 ，and sustained for 

> 10 min (Tab 1)． The antagonists of calci． 

um channels，nimodipine，nifedipine．and ag— 

onist Bay k 8644 at 0．1— 50 p．naol·L一 also 

produced enhancements of[Ca ] in resting 
thymocytes (data not shown)． Depolariza． 

tion of thymocytes with high EK ]。(KC1 50 

mmol·L )did not elicit a rise of[Ca ] ． 

W hen Con A 5nag·L～ was added to the 

cell suspensions．the Eta ]．was raised to a 
peak level within 1— 3 nain，in the presence or 

absence of extracellular Ca (Tab 1)，indicat— 

ing that Con A also induced release of Ca 2 

Tab 1． Influence of Nic and Con A on[Ca ]l 0f 

mouse thymocytes in m edia with／witltout Ca ． 月= 

tubes of cell suspension (each was pooled from 2 

mice) 土5．’P> 0 05， P< 0 01． 

Drug 
[Ca ]．／nmol·L 

+Ca 3,1 Increase --Ca n Increase 

72土 13 29 23士 3 29 

129土 16 11 79 52士 13‘ 9 126 

103土 l2‘ 8 43 27士 4 l2 

137= Z4 4 90 39士 4 7 70 

Zlg~ 44c 6 [92 57士 9 148 

from intracellular stores． Con A 5 nag·L一 

was added 4 nain after Nic to cells suspen 

sions，as a result Nie inhibited the increase of 

[c ]．induced by Con A in the presence or 

absence of external Ca in a concentrati0n 

dependent manner(Tab 2) 

Tab 2． Inhibitory effect of Nic on the increase of 

[ca 1I induced by Con A (5 mg·L一 added‘ntin 

after Nic)in ll10Ilse thym o~：ytes． 一 nIbes of cell sus— 

pension (eachⅧ pooled from 2 mice)． ± ． 

> 0．05， P< 0．05， P< 0．0l j ak~ence of Nic． 

N

。 

ie

． 

／
一  

n

+

cr

c

e

a

a 。 i“ tr

：a ce] “ 一arcCaa。_ Itnm o1． 

Lymphocyte proliferation Nic did not 

stimulate much the proliferation of resting 

lymphocytes． But when lymphocytes had 

been stimulated by Co n A (5 nag·L )．Nic 

inhibited significantly lymphocyte prolifera． 

tion response (Tab 3)， 

C 5 N 
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Tab 3 Effect of Nic on proliferation of lymphocytes 

from mougd[~thymus H= wells of cell suspension (each 

_as tsken from 1 mouse and assayed in duplicate)． 

士 ． 。P> O 05， P< 0．01 control{ P> O．05 

fP< 0．01 v Con A． 

DISCUSSION 

Our experiments showed that Nic elevat— 

ed [Ca。 ]．not only in the Ca“一containing 
medium ，but also in the Ca” 一free m edium ， 

which indicated that Nic released Ca from 

intracellular stores． It is a problem that as a 

calcium antagonist， why Nic can increase 

[ca ]．and where Nic releases Ca”from． In 
our previous study，we found that Nic at 5— 

10 mg·kg一 ×4 d suppressed immune func— 

tions of mice and simultaneously influenced 

the mitochondrial structure of lymphocytes， 

m acrophages' hepatocytes， and m yocytes· 

There was decrease of electron ．density of mi．— 

tochondriaI matrix。 and the cristae became 

thinner and even formed some plaques ． 

Therefore，we can believe that Nic probably 

influences Ca” storage of mitochondria． In 

an experiment of mitochondria from rat liver 

Nic Induced Ca release of mitochondria and 

reduced its Ca。 uptake ”． hence a rise of 

plasmic free Ca ． In the present study our 

results in intact cells consist with that in mito— 

chondria． In rat myocytes，the protective ef— 

fect of Nic against reoxygenation injury was 

considered to be a result of Nic preventing mi— 

tochondriaI calcium loading ． In addition． 

the mechanisms by which dihydropiridine 

compounds nimodipine， Bay k 8644 and 

nifedipine enhanced [Ca”] are not clear． 
Recent researches have shown that mitoehon— 

drial membranes possess dIhydropyfidines 

binding sites ” ． W e may infer that the 

binding sites deal with pharmacological effects 

of these drugs including that on the Ca 

transpOrtation of mitochondria． 

In general，when lymphocytes are stimu— 

lated by mitogens，the rises of[Ca”]．are due 

to the result of Ca。 influx from extracellular 

medium ． But in our experiment，Con A 

released Ca” from intraeellular stores，which 

is consistent with observation with rat thymo— 

cytes ．and the mobilization of intracellular 

Ca by Con A induced was inhibited bv Nic， 

in spite of no excluding inhibition of Nic on 

the extracellular Ca” mobilization in the pre— 

sent experiment． 

At the doses of evoking[Ca 。 ]．rise Nic 
could not induce significantly proliferation of 

resting lymphocytes but inhibited proliferation 

stimulated by Con A． This suggested that 

Nic interfered wjth ea lcium homeostasis of 

cells，thereby decreased the cellular respon- 

siveness to Con A． 

In summary，Nic increases[ca“] by re 

leasing Ca from intraeellular stores，the tar— 

get Of this act is probably the mitochondria． 
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