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Antagonistic effects of berbamine on[Ca2 ]i mobilization 

by KC1，norepinephrine，and caffeine 

in newborn rat cardiomyocytes1 
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(Department ofPhannacatogy，Harbin Medical Universivy，Harbin 150086，Chh；a) 
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棚 ：T0 study the effects of berbmnine(BeT)on 

intracenular calcium concentration(1Ca2 1．)mobilized 

by I depolarization，norepinephrine (NE)，and 

caffeine． 1VIETItODS：l Caz l；waS measured with 

fluorescent intensity(FJ)by confocal microscope in 

single cultured eardiomyocytes of newborn ral~,loaded 

with Fluo 3．AM 2伽 ·L- ． REsIJI_TS：FI vallle 

of【C 1．in controllevelwas248±70inthe presence 

of extracellular calcittm 1．5 mmol·L一 and was not 

changed by Bel"3—3OⅡm01·L一 ． KCl(60 mmol· 

L-1)．and NE (30／mlol·L-1)．induced[Ca2 ]． 

mobilizations w~a'e inhibited(P <0．01)bv Ber 30 

tanol‘L- ，similarto that of verapamil(Vet)． rIl 

inhibitory effectofBer oHlCaz I induced bylrawas 

f【lmlerincreased(P<0．05)inthe presence of egtazic 

acid 3 nlnlol·L-。，butthat oHl Ca2 1．induced byNE 

was not changed e lC imobilized by caffeine 

80 and 160 tanol·L一 in D-Hanks’solution M s not 

affected t P>0．O5)bv Ber and Ver o0NCLU． 

Sl0N： BeT possessed the antagonistic effects oH 

[Ca2 ]．inCl~ases via voltage-dependent Ca2 channel 

and receptor-operated Ca2 cl1annel in newbom rat 

cardiomyocytes． but without effect on intracenular 

Ca2 release
． 
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Belbamine(Ber)，a ilatural dibenzylisoquinoline 

alkaloid derived from Berber~ valgaris L．showed a 

noncompetitive calcium antagonism like verammil 

IV盯 ) and tetrandfine oil isolated myocardial and 
vascular preva~fions in animal~ - J and httman! - 

Bet also showed the pharmacological effects of anti- 

hypertension ， antiarrhyfimaiaL ， and the protective 

effects in animal models of myocardial 0-tlj and 

cembral~9,10)ischemia Ber inhibited both voltage- 

dependent calcium  channel and receptor-operated 

calcium  channel[11／
． To filrdser denxm捌批 the anti— 

calcium mechanisms．the effects of Ber on intracenular 

calcium  elevated byKCI depolarization，norepinephrine 

(NE)，and caffeinewereinvestigated： ． 

M AⅢ tIAIS AND 唧 10DS 

Agents Ber crystals were provided by the 

Institute ofApplied Ecology of Chil~se Academy of 

Sciences and dissolved in stock solution witb distilled 

water．pH 5 3—5．4 at 22℃． Ver(Orion Pharm) 

was dissolved with PBS before use Fluo 3一AM 

(Molecular Pix~ s．Eugene OR，USA)was dissolved 

in Me．2SO 1 g‘L (Sigma)and stored at一20℃ ． 

Pluronic F-127，HEPES(4．-(2-Hydmxyethy1)一l—piper- 

razineethane-sulfonicacid)，caffeine，and egtazic acid 

(EGTA)were purchasedfrom SigmaCo． 

Preparation of cultured cardiomyocytes 

le hearts of3．d W istar rats provided by Expenmemal 

Animalo酮 ofHa出InMedicalUniversitytGradeⅡ， 

Certificate№ 09"21)were cut into small pieces and 

digested into eell suspension bv O．2 ％ collagenase 

rn single cardiomyocyte was obtained from 

cenlxifiagation．resos~mded in RPM】一1640 cont~aing 

20％ fetal calf Selxlm (FCS)，and reached for about 
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)％ "after repeated purification． 11le cell suspension 

was adjusted into 5×l cells·L and plated on 25一 

rum round coverslip onthe bottom of6-wellmultidish 

in CQ ncubatorfor 48 h． 

Fluo 3．AM  loading Cove~lip with cultured 

cardiomyocytes were rinsed twice witll calcium．free 

PBS．and loaded in F1uo 3一AM 2~tmol·L working 

solufion amtaining 0．08％ Pluronic F-127 at 37℃ for 

4O一60 nlin．and washed again wi山 Hanks’solution 

(containing CaC12 l 5 rfffnol·L ) to iemove the 

exWacellular凡uo 3一AM 

Measurement of[c ]i After Fluo 3-AM 

loading，the coverslip was mounted in the Auttofloul'~ 

cell chamber(Molecular Probes，Eugene 0R，USA) 
witll 200 or 240 L Hanks’solution rIbe fluorescent 

intensity(F1)was detected by coofocal microscope 

(Insight Plus—Io，MI，Meridian，USA)and inverted 

microscope(M _Ⅱ，Olympus，Japan)with 40 × 

objective and 488 nm blue laser for excitation and∞0 

几n1 for emission at 22℃． Stimulating agents 40 止  

were added to the preparation between 2nd and 3rd 

sca31s． Tbta1 24—30 images were scanned witb each 

experimentandthe datawere storedin disk． 

Statistic analysis Data were expressed as 

± and compared by t-test． 

RESULTS 

Effect ofBet on【Caz ]iinducedbyKa 

Kcl 60 rmnol·L induced[Ca2 ]．increase in single 

cultured cardiomyocyte(Fig 1) 

The peak level of凡 was roached at(23±7)s． 

Afar the preincubation of Ber 3，10，and 30 tanol· 

L f0r 10 min，the control level of[Ca2 ] was not 

changed [Ca2 ] increase induced by l础 w舔 

decrcased by Bet 30t~mol·L一 andVer10t~mol·L一 ． 

In the presence of egtazac acid 3 mlrlol·L-。． the 

inhibitor5,effect was further increased e time to 

peak was prolonged by Ber 30 tanol L一 and Ver 10 

~Lmol’L一 ( 1)． This inhibitory effect of Ber or 

Vet on凡 was attenuated to 522±61 or 5q4±77(P< 

0．0l，n=9—14 )bythe addifion ofCaCl2 30mmo卜 

L～ ． 

Effect ofBet on[Caz ]iinduced byNE In 

cultured cardiomyocyte，NE 30 umo]·L一 elevated 

『Ca'-' concentration—dependently．[Ca2 l increase 

byNE 30 tanol·L一 was inhibited by Bet"30 tzmol· 

L and Vet 10~Lmol·L一 (P<0．01)，even in the 

presence of EGTA 3 rranol·L一 ，the inhibitory effect 

ofBer orVetwas not changed(P>0．05，Tab1) 

'lab 1． Efleets ofBet 30,mnol·L～ ．Vet"l0lu~mol·L～ ． 

arid egt~ic acid (EGTA)3 nmaol·LI1 on[Ca2 ]i 

ele．~tfiun  b KC1 60 n皿●0l·L and E 30 nIn●0l·L in 

cultured s毗 mrdium lmeytes．respectively． [Ca2 ]i 

d毋n辞 w雒 represented by n瑚雌scent inte~ ty i玎 )． 

n=6一l4删 sfa-om 32 ne 唧 ra协 forKC1 arid 

5—17 ceUsIron 29 newbo m  ra ． 牙±s． 

《0．01 姆 contro1． >0．05。 tp《0
．0l 堪 KCl， 

即 >0．IN,， P《0，01 僻 Ber， P>0．05．0P 《0．01 郴  

Vet"． 叩 >0．05． P《0．01蹦 NE． 

Effect 0f Bet on [Ca2 ]i induced by 
caffeine In D—Hanks’solution，caffeine 80 and 160 

tanol·L increased[Ca2 ] in a concentration— 

dependent／laallno"．wl~ch was not influenced (P > 

0．05)by Ber 30 t~mol·L_。or Vel"10 urnol·L一 

【Tab 2)． 

In the presem research． 血e effects of Bet on 

【Caz J J mob~izafion in cultured cardiumyocyles loaded 

wi血 Fluo 3一AM weredirectlyinvestigatedwith confocal 

~croscope，which is the most sensitive method to 

detectlower fluorescence，almost no damage effect on 

living cell，and less li#t-bleaching to fluorescent 

probe， the combination use of Fluo 3-AM wi 血 this 

methodmade itmore easy and possibletomeasui~the 

change offluorescentintensity． 

The resuitsdemonstratedthatBer had no elfD0t on 
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Tab 2． Effect ofBer 30 眦n0l·L orVer10Ⅱ帅 lIL 

on[C,4’]{elevafioninD-Hanks’solution by caffeinein 

e cardiomyocyte of rats． [Ca2 ]i ch蜉 was 

representedby fluorescent intensity fFI)． n=17—21 

cellsfrom 16 newborn rats． x±s． 

叩 (0．05。 P(0．01哪 c~atro1．午 >0．05 caffeine． 

control level of C j．，but it could inhibit the 

calcium influx via blocking bo|h voltage—dependent 

calcium channel and receptor-operated calcium c"hannel 

as well becau~ l Ca2 J mobilizations by hie-h K 

depolarization and NE were significanfly inhibited by 

Ber，and this effect of Ber on Ca2 1 was similar to 

山at 0fVer 

In addition， 山e results also showed that， like 

Ver．Ber had no effect on 山e intracellular calcium 

release from storage sites sInce caffeine．induced 

：c ：．elevation in D-Hanks’solution was not 

decre~ d by Ber This action of Ber was accordant 

with our previous experiment in which Ber only 

inhibited t}Ie sustained contraction caused by catcium  

influx in isolated basflar artery of pig serotonin，but 

w_廿lout山e effect Olq山e transient contraction due to 

calcium release In the presence of BGTA 3 mmol· 

L ， 山e effect of Ber on
— Ca2 J by KC1 was 

enhancedandthat on[ca2 ．by NEwas not changed， 

suggesting that NE also caused the[Caz ]】release from 
storage sites which was not inhibited bv Bet． 

In conclusion．Bet inhibited the calcium influx by 

blocking voltage-dependent calcium channel and 

receptor-operated  calciu112 chatulel without file effect on 

calcium telease in cultured cardiomyocytes Whether 

oi-not Ber can be a calcium  channel blocker．calcium 

CUlTent recording with 1~tch—clamp technique will be 

needed 
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小檗胺对高钾、去甲肾上腺素及咖啡因引起 

大鼠心肌细胞内钙动员的 抗作用 f 

童 ，周 宏， 岩 ，李文汉 (哈尔滨 

医科大学药理 兰 尔滨l5o086t中国) 
L 肌  月己 

关键词 心肌；培养的细胞；璺 J逊  
氯化钾； 

共聚焦显 

去甲肾上腺素；咖啡因 

微镜检查 

目的：研究小檗胺(Per)对氯化钾、NE及咖啡因引 

起大鼠培养心肌细胞[c ] 动员的影响．方法： 

本部邮购科学出版社书讯(医学类) 

Fluo 3．AM负载后，共聚焦法测定心肌细胞[ca2 一． 

荧光强度的变化． 结果：Ber对心肌细胞静息 

c ]．水平无影响，但可剂量依赖性地抑制 KCI 

60mmol·L-。及 NE 30儿tool·L一 引起的内钙动员 

(P<0．O1)，此作用与维拉帕米相似．Egmzic acid 

3mmol·L 并不能增强 Ber对 NE引起的：Ca2 ]． 

升高的抑制作用． 无外钙时，咖啡因 80—160 

tanol·L_。的：c ]．动员不受 Bet的影响(P> 

0．05)． 结论：Ber与维拉帕米相似，对大鼠心肌 

细胞靠电压依赖性和受体操纵性钙通道而升高的 

胞lea2 ]i有拮抗作用，并不影响[Ca2 ] 释放． 

(责任编辑 朱侍蓉) 
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