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Effects of berbamine on intracellular calcium concentration in 

cultured HeLa cells 
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AⅡu一’r0 Sillay the involvement of Ca2 signaling and 

the effecIs of berbamine(Berj oll inWacellulax calcium 

concentration(I Ca2 1．)elevated in cultured HeL丑 

cells． METHODS：【Ca2 J．was ruoasured by 

confocal microscopy in single HeLa cel1 1oaded with 

Huo 3一AM． e change of lCa2 j．war represented 

by fluorescent intensity(FI) REsI】I髑 ：(1 J the 

presence of extracellular Caz l 3 mmol -L_。．the 

resting1evel ofF1was 186±44．n=49 cells from all 

control experiments， and KCI， NE， caffeine， and 

calcimycin( )all induced[Ca2 ]．elevations in 

culturedHeLa cells． (2) e resfiog leve1 of F1 was 

not aff ected by pretreamlent with Bet． e FI 

increased by KCI 60mmol-L_。．NE 100t~mol·L_。． 

andCa1 30ttmol·L_。were attenuated(P<0．O5 or P 

<0．01)．the slope andthetimetoixak of FIincrease 

were decreasedand prolonged． f3) the abselx~ of 

extmcelluLar Caz ． caff eine 80 mmol·L_。．induced 

ICa2 1．mobilization war not inhibited by Ber 100 

“mol·L pretreatment． (4)These effects of Ber 

were similar t0 those of verapmnil(Ver) 10 “m01· 

L ． C0NCLUS10N：A1thou gIlitwas defivedfrom 

cervical cancer．the HeLa cells which belong to 

the nonexcitable cel1 possessed the similar biological 

propemes with excitable cells，and Ca2 also played a 

crucial rolein signal transducfion processes． 
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As an important second messenger"and mediator， 

calcium (Ca2 )panicipated in signal transducdon 

aclx365themembrane and the modulations of biological 

fan cdom，a variety of stimufi produced their cellular 

effects by changing the Ca2 ~i(1i It is klx)wn that 

stimuli activate or modulate cellulill"Caz signal by two 

general mechanisms．the influx of C an d the Caz 

release from intmcellular calcium  stere mediated by 

voltage-dependent Ca= channelsf 】 and stored 

depletion．dependent Ca2 channelsf in excitable cells
．  

HeLa cells． derived 啪 cervical carcinOilm． are 

belong t0 uonexcitable cellsI ．and it is not yet clear 

whether or notCa2 plays amlein signal transducfion 

pathway like that in excitable ceIts． 11】e aim of this 

experilt~nt was to directly investigate agonist-induced 

LCa2 J．increase using confocalmicroscopyin cultured 

HeLa cells andthe effect ofBer． 

Agents Fluo 3-AM (Sigma)war dissolved in 

Me,2SO l g -L一 (Sigma)and stored at 一20 oC． 

PIuronic F-127 and HEPES were purchased from 

Sigma． KCI(Harbin a埘l1ical Manufactm~r)．NE 

(Wuhan Phmmaceutical Co)，and calcimycin (Ca1) 

(Sigma)were all disselved in standard buffer and kept 

at4 oC
． Egtazic acid(EGTA，Sigma)war prepared 

accordingt0 previousme thod 。’。 

Preparation of cultured HeLa cells HeLa 

ceItsweIe cultured in cel1 cultureflasksin RPM l64O 

mediunl(G~bco)with 10％ offetal calfSeDlm{只=s) 

at 37℃ in a cel1incubatorwith 5％ o cellincubator 

and digested by using trypsin {Difco)． 1be cell 

suspension war placed on the glass coversfios on the 

bottom of6-wellmultidishand cultured underthe saIIle 

conditionfor another20 h． 
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Fluo 3．AM  loading 0 The cove~lips with 

cultured HeLa cells、veIe washed ouce with standard 

buffer(NaC1 138，KC1 5．0，KH2PO~0．3，MgSO4 

0．4．Na2HPO4 0 3，CaC12 1．3．呱 PES 20 into1． 

L一， glucose 0 1％， and BSA (bovine selMln 

albumin，0 01％，pH 7 2)at 22℃ s prepare- 

tion was then iueubated with 卜]uo 3．AM working 

solution(卜]uo 3一AM 4 4 “m0l-L and Pinronic F- 

127 0 03％ dissolvedin stal~ buffer)at 37 oC for 

60min Afterincubationit was washe,d with standard 

buffertwiceimmediately at 22℃ ． 

Measurement of[ca2 ] e coverslip 

was mounted in the Auttoflour~' cell chamber 

(MolecularProbe)with 200“L PBS(phosphate buffer 

saline)．1he F1 was detected by confocal microscope 

(InSiBat Plus-IQ，Meridian)with 40 × objective at 

488 nnlfor excitation and 530，，30for emissiouat 1"ooi11 

temperature 20 “L 0f stimulant was added to the 

preparationbe tweenthe second and third scan． Ber or 

Ver was I~eUeated for 10 man be fore addition of 

agonists． 

Statistic analysis All data were expressed as x 

± and evaluated bv 卜test． P values less thall 0 05 

were consideredtobe significant． 

Effects ofBet on[Ca2 ]iinduced byKCl 

KC1 6o mmol·L elevmed[Ca2 ]．，and F1 was 

increasedfrom 183±56【0674±173andFI reachedthe 

peak at(48± 15)s after addition of KCl in the 

presence of exWacellul~rC ． Pretrealnmnt ofBer 3． 

10．30．and 100 tanol·L一 inhibited KCl-induced FI 

elevation in a concentration-depende nt inanner，but the 

restinglevel ofF1was not affected． Thetimeto Deak 

0f FI increase was prolon ged by the same treatment． 

The similar effect of Ber was also seen with V盯 l0 

ttmol·L ． The il~l'ease in FI by KCl was inhibited 

completelyin the presence of e~azic acid 3mmol‘L一 

(Tab1)． 

Tab1． Efft~--ts 0￡ elH组h蚴 t m Bet∞ [ ’】i 

n如biU删 on and the lime to p咀 k of au憎 9c廿lt 

intensity incre8 induced by KCl 60 nmml·L‘ in 

cultured ltelm cells． The d日n of[Caz 】j was 

represented by fhmrescent intensity fFI)． ± s． 

cp (0．01 resang， (0．05，f／,(O
．0l KCl 

Effects ofBer on[Ca2 ]iinduced byNE 
NE 100“m l·L-1induced FI elevation was pm ially 

reduced(P<0 05，Tab 2)by pretreatment ofBet 30 

Tab 2．Effects 0￡izretrealment mBet∞[( ]ielevmi~m，the slopeandthellmetop圈 0￡日啪髑sc瞰ttmma~ 
．嘣 induced byNE100|I1． ·L and Cal 3o Vanol·L—in cultured Helm cells．The change 0f[Caz 】1wag 

representedbyfluocescenti~tensity cH)． 霉±s． <0．Ol懈 res~g． <0．05． <0．Ol懈 NE or d 
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and 1130 ~zrnol·L and Ver】0 · _。． nle 
,
tzmol L

slope and the time to peak of FI elevation were 

decreased and prolonged，respectively (P<0．05 or 

P<0．01．Tab 2) In the presence of egtazic acid 3 

mlno1．L-。．H elevation byNE waftinhibited．but not 

completely 

Effects ofBet on[ca2 ]；induced bycal 

nle preincubation ofHeLa cells with Cal 30／zlnOl·L_。 

increasedH 【0 l024 4-2l7 from resting level with the 

slope of(894-2"2)FI·s andtheH reachedthe peak 

at(254-8)s after addifion ofCa1． A陆r pretreamaent 

wi【h Bel-30 and 100 ~zmol·L一 ， Ca1．induced FI 

c waft decreased by 38％ and 49％ (尸 < 

0．01)． ．I11e slope andthetimetopeak of FI change 

were also reduced and prolonged，respectively(P < 

0．05 oFP<0 01．T曲 2)． 

Effects of Ber on [ca2 】i mobilized by 

caffeine In D．Hanks’solution or in the presence of 

egtazic acid 3 mmol·L～，【he[Ca2 ] mobilization by 

caffeine80mmol·L-。 notirthibited(P>0．05) 

pmtreatment ofBel"30and100 vmol·L一 andVet10 

“ITIol·L一 ．and boththe slope andthetimeto peakof 

FIif●crease were not affected (P>0 05．Tab 3)． 

"lab 3． Efleets of T聪 h ahn呲t wi血 Bet on l Ca2 J1 

DH Iiz| and the lime to peak of fluorescent 

hatensltyincreaseinduced by caffeine 80 nnnol·L一 in 

cIIl如Ⅱed HelLa cells in D-Hanks’solulion  0r in tIle 

pi~esence of e~ tgie add． The l日qge of [Ca2 ]i m s 

represented byflut~rescentintensity(FI)． ±s． 

<0．ol玎s resting 

DISCUSSl0N 

More recently，confecal microscop y／ms become a 

useful technique in biomedical analysis，especially in 

themeasurelim~t ofintracellular ions． Compared with 

the method15l in whieh the ultraviolet(UV)light was 

used as light reSOUlCe，the laser is employed as light 

ief~ource in confocal microscopy， therefore． it is 

po s．sible to detect alowerfluorescencewith combination 

use of F1uo 3一AM ． a new generation of calcium 

indlcator In addition，the fluorescent bleaching and 

the noxious effect onlivingcellsresultedfrom thelaser 

a much less than those indocxxi by UV light． The 

n10st important thing is that the background noise is 

easily avoided by using confecal microscopy because of 

its pmpervy ofcelltomography，sothe data andimages 

are more mliableand clear． 

Unlikely the excitable cells．the un derstanding of 

properties of nonexcitable cells ale much concerned in 

fly，especiallythemle ofinWacellularCa2 啦 a1 

Wansmembiane 1)ro~ess． In this experiment． KCl 

induced lCa2 ．elevation s result suggested that 

them  was a concm~nt voltage—dependent process In 

HeLacells，and this process is related to extracellulas 

Ca2 andmay beinvolved in KC1．inducedCa2 influx
．  

．I11e presentresult also demonstratedthat Ber po~sassed 

the inhibitory effect on this concurrent voltage- 

dependent Dn)cess． and it was consistent with our 

previous dat ． nle intracelluIar C release was 

not observed after addition of Ka in this咖删 伽． 

To determine whether or not receptor-operated C 

channelisinvolved intheregulation ofC ．NE was 

selected for flais aim． ．I1le data suggested that NE 

induced both Ca2 influx andC release becauseNE— 

induced【c ] elevation was only inhibited Varti~ly 
by egtaz~cacid3mmol·L-。． The Ca2 influx bv NE 

was reducedby pmtrealmentwith BeroF Vet，without 

the effect on  C release． In addition．Cal-induned 

Ca2 ]
．
increase was related to extracellular Ca2 

almough it was notinhibited completelyinthe pref~tK)e 
of edgtic acid． The inhibitory effect of Ber on Cal— 

induced【Ca2 ji elevationIT1i出 be associatedwiththe 

decrease ofthe permeability ofC a~'rossmembrane． 

In Ca2 flee solution
， caff'eine-induced[Caz ] was 

not affected pretreatmentwi山 Ber，Ver，and edetic 

acid， suggesting that caffbine-induced [Ca2 j 

mobilization was mediated by intracellularCa2 release 

probobly duetoactivation ofryanodine recepto~ ，and 

there was noinhibitory effect ofBer on C release． 

In con~lnsion． the HeLa cells． de rived from 

cervical cancer，had similar biolo#cal pix~fM'tles in part 
wi th excitablecells 。’l0_

， and[Ca2 ]．also played all 
important I"Ole in Ransdnction system mediated by 

different mechanisms． Meanwhile， Ber showed all 
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antagonizing effect oil Ca2 influx tt~ough voltage— 

dependent or receptor—opemted mechanisms， but 

without obvious effect onCa2 releasein culturedI-~La 

cells 

，口l — 
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小檗胺对培养的HeLa细胞内游离钙浓度的作用 

， 生 赵 李文 
医科大学药理教研室，哈尔滨150086，中国) 

．J，睬 关键词璺 
；考里堕 鳇童； 

素；HeLa细胞；荧光染料；共聚焦 

咖啡因；卡西霉 

显微镜检查 

目的：研究c 信号传导是否参与 Hela细胞的信 

号传导过程以及小檗胺(Ber)对 l-leLa细胞内钙浓 

度( c ]．)变化的影响 方法：Fluo 3-AM负载 

HeLa细胞，共聚焦法测定[ca2 ] ，结果以荧光强 

度(FI)表示． 结果：(1)有外钙时，HeLa细胞静 

息 Fl为 186±44，KC1、NE、Cal，及咖啡因均升高 

HeLa细胞的[Ca2 ]．．(2)Ber处理后，静息 FI无 

影响，但抑制KC1、NE和Cal引起的[c ] 升高 

(P<0．01)，FI变化的速率减慢 ，达峰值的时间延 

长．(3)无外钙时，咖啡因诱导的[ca2 ]．升高不 

被Bet抑制． (4)Bet的上述作用与 Ver的作用相 

似．结论：HeLa细胞属于非兴奋性细胞，但部分 

生物学特征与兴奋性细胞相似，ca2 同样在其信 

息转导中发挥重要作用． 
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