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Methylflavonolamine(MFA)inhibits throm- 

bus formation in rats and rabbits tro LI J and 

contractions induced by noradrenaline，calcium，and 

potassium in rabbit aortic strips[2： and lieum [3]
．  

These actions of MFA suggest a calcium 

antagonism． But its direct actions on fr 

intraceHular calcium ([Ca2 ]；) have not been 

reported． In this study． we observe the effect of 

MFA on [Ca2 ]。in isolated embryonic rat brain 

cells 

M ATERIALS AND M ETHoDS 

M FA， a white powder which was nd orl~s．bitterish， 

and soluble in water． altohol，ethyl ether and Me2SO．was 

synthesized by Shanghai Institute of Pharmaceutical Industry． 

It was dissolved in ；on-free water Fura 2-AM was pxoduct 

of Institute of Materia Medlea．CI1；n髓 Academy of Mediea1 

Sciences． Flunarizine(nu)was a product of Xi-an Jar,ss~ 

Pharmaceutical Ltd． L-G1utamie acid (Glu)was a Sigma 

product． KC1 and Mga2 products of Beijing Chemical 
Factor]。thin  pmitiesare over 98 96 Other&oni~lswereAR 

眦  H 

Brain cells W~l-e isolated from embryonic ra蠡 (gestation 

15—18 d)according  to the method of reference⋯ with sortie 

modifications The isolated brain was rinsed with ce-cold 

Hanks solution， oH 7．4．containing (mmol‘LI1)：NaC1 

137．KCI 5．0．MgSO4·7 O 0．8，Na2HPO,0．6．K PO4 

0．4，NaHCq 3．0，glucose 5．6．and HEPES 10．0 Vessels 

and meninges Ⅵr盯e removed Following a wash step with 

H蚰 ks’solution． the braln w醛 get~tly uitur ed with a 

∞ lished pipette． The brain cells were filtered through nylon 

mesh(20o mesh．hole size 95 m)and collected in a flask 

werecentrifuged at 300 g h  5mintwice． Thecells 

were rcsuspended inwarm Hartks’solutionfpH 7．4．37℃ )． 

An aliquot of cell suspeasions was taken．trypan blue staining  

consistently showed  9O ％ 一 95 ％ cellular viability rates 

The cell suspension was diluted to 1胪 cells·Lq wi th Hanks’ 

solution  and shaken at 37 ℃ for 5rain． Fu坤 2-AM 5 gmol 

·L in MezSO was added to Olle aliquot of cell suspension 

and the same volume ofMezSO was added to the other atiquot 

as control The eell suspensions 珊 shaken at 37℃ for45 

rain The Fura．2．1oaded cells an d control cells w~t-e 

centrifuged at 300 x g for 5 mln twice． The cells e 

resuspended in wa丌n Hanks solution conta‘tning 0．2 ％ 

bovine serum albumin．to 10 cells·Lq an d were incubated  at 

37℃ for 2 3 min prior∞ measurement 

A R 540 (SI1jmadzu)was used 

forfluorescence determinations( ：340 mn， ：490 nm) 

[Ca2 ] calculated with Kdof224 nmol·L‘ ：[Ca ’]． 

=Kd x(F—F )／(F— F)． The maximal fluorescence 

(F一 ) was determined by final concentration of 0．1 96 

Triton X-100 added The minimal fiuor~cence(F )was 

determined by using final concentration  of egtazic acid 8 mmol 

- L (pH >8．5)to deplete calcium ． AutofluorescM~nce was 

detemlned  on con~o[eelIs wi thout Fura 2．AM 

Statistical anal s of charI in[Ca ]． determ ined 

by t-test or ANOVA． IC劬 was calculated by linear 

regression analysis after variable transform ation 

RESUm  

Afte／"Fura-2 loading， the peak of excitation 

spectrum in isolated rat brain cells was shifted to 

340 nm When addition of Triton X．100(fin a1 con— 

centration 0．1％ )to lyse cells．the spectrum peak 

in 340 rim increased．By addition of enazic acid 

(finad concentration 8 mmol·L一，pH>8．5)．the 

spectrum ofFtwa-2 revealed a D咀k at 370—38O nm． 

Ⅷ A on resting[Ca2 ]l The resting[Ca2 ] 

was 197±20 nmol·L ( =44)in Hanks’solution 
with Caz 1

．3 mmol，L～ [ca ] were 95 

± II．3， 108 ± 10．3， 136 ± 11．5． 145 ± 11．5 

(nmol·L 1 in the presence of extracellular Ca 
0， 0．O1， 0．1， 1．0 m mol· L一1， res pectively 

Preincubated with M FA 0．15 Inmoll L in Hanks’ 

solution for 10 mln．M FA did not cause a significant 

changein[ ]；． 

MFA oil KCl-induced [Ca2 ]l changes 

Addition of KCl 25，50． and 75 mol_L in eell 

suspe tmiotts co ntaining Ca2 1．3 mmol· L～
， 

[Ca2 ] increased rapidly and concentration- 

dependently The net increases of[Caz ]，were 

87 ± 8， 269 ± 23， and 320 ± 25 nmol-L ， 

respectively． MFA (0 03 一 O．3 1TlmOll L0 ) 

inhibited the Ka (50 mmol·L )．induced[ca ]， 
elevation 12％，3o％，黯 ％，58％，and87％， 

respectively，with an IC50 Df O．14(95％ confidence 

limits：0．05—0．42)mmol·L～ The competltlve 

voltage-dependent calcium channel an tagonlst 

Flunarizine(Flu)was tested as positive contro1． 

ANOVA showed  a significant concentration． 

dependent inhlbltion by MFA or Flu on KCI．induced 

[Ca ]．elevation(Fig 1A)． 
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Antagonists／一lg mmol·L一 

5 

F 1． Effects of me~hymavonohunine (MFA 0 )， 

flunarlzJne(A：FI札●)and 罾c (B：●)佃 the increase 

of free IntrK ellnlar caldum  in isolated b州 Ⅱ cells of 

embryonic rats． =5～7 cell suspensie~s(each w船 pooled 

frmn 10 embryonic rats and嘲 ，ed in triplicate)． 

A) < O．O5，‘P<O．01 忭 l0a (50 illlnoI．L一 )·induced 

~-oup． B)‘P<O．05， P<O．01 GIn(100 tool-L一‘)一 

indneed group． 

MFA Oll Glu-induced changes of[Ca2 ]I 

L—Glu 100． 200． and 300 ~tmol -L一 increased 

[ ]．241±30，330±30，and 367±38 nmol 

· L’ ． respectively． Addition of M FA 0．1 mmol 

· L一 prior to L—Glu had no significant effect on the 

rise of[ca” ]， MFA O．15—0．3 mmol-LI1 

attenuated Glu(100 nl0l_L )一induced elevation 

[ca ]．by 19％，49％，and 77％，respec- 

tively,with an IC50 of 0．20 (95 ％ confidence 

limits：0．01—3．40)nimol·L ． The N．methyl— 

D-asparate (NMDA) receptor antagonist MgC12 

was tested as contro1． ANoVA showed a 

concentration-dependent inhibition on Glu．induced 

[ca2 ] elevation by MFA or MgC12(Fig 1B) 

DISCUssION 

Isolated brain cells ale simple materials for the 

experiment，but lower cellular viability rate and the 

leak of Fura 2一AM are the shortcoming of the 

method，so we used trypan blue staining all through 

experiment to examine cellular viability and added 

bovine serunl albumin in Hanks’solution to inhibit 

1eak of fluorescent indicator． 

The resting[Ca2 ]；value in Ol11-study is clo~ed 

to the reported value of[Ca2 ] in isolated newborn 

rat bradn ce11s【 J
． and a1so in the range of vatue for 

[Ca2 ]，in neurons ． The result is good 

evidence that catcium homeostatic， cellular 

structural and functiona1 integrity are well preserved  

in isolated  embryonic rat brain cells． Our results 

suggest that M FA has no apparent effect on passive 

diffusible flux of Ca2 through the resting cytosolic 

mem branein rat braincells． The effect ofMFA on 

resting[Ca2 ]．was similar to those of verapamil 

an d diltiazem㈣
． 

Raising extracelluhr potassium caused 

depo larization of mem brane to a certain extent 

which opened voltage dependent calcium cha nnel 

(VDC)． We found that various 1evels of KC1一 

induced [Ca2 ] increased rapidly．the response is 

closed to that of newborn rat brain cells ． but 

weaker than that of synapsomes[ 
． Tlhe difference 

may be attributed  to regulation ability of 

membrane． MFA inhibited KCI．induced[Ca2 ]． 

elevation, it is inferred that MFA decreased the 

[Ca2 ] elevation through blockingⅥ)C in brain 

cells ofrats． 

With regard to L—Glu-induced[CE ]．change 

in brain cells，there has been a general agreement 

reached by the ob—servation tha t G1u-sensitive 

receptor operated ca1cium channe1 in nerve ce llsLl 0。 

Glu caused[Ca2 ]。elevation significantly in our 

study,the respo nse is similar to that reported￡ 

The inhibitory effect of M FA on Glu—induced 

[Ca2 ]；elevationwas lesspotentthan ontheKCI． 

induced Althoug h there are different subtypes of 

Glu—sensitive ROC，the effect of NMDA-type ROC 

on Glu—induced [Ca2 ]．elevation is critical_1 2_． 

Since the activation of NMDA—type ROC relies on 

membrane depolarization， the inhibitory effect of 

MFA on Olu．induced[Ca2 ]．elevation is directly 

thmug h ROC or indirectly through VDC． 

Loss of calcium hemea6tasis was respo nsible for 

●

1．I。E ／【 S]j。 ∞ =H 
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the ischemia repeffusion in uⅣ l The inhibitory 

effects of MFA on VDC and／or ROC in brain cells 

may contributed to its protective effects on cerebral 

ischemia repeffusion injury In conclusion， our 

study showed that MFA inhibited[Ca2 ]l elevation 

induced bv KCl and Glu directly in brain cells of 

embryomc rats． The effects are basis of its 

pharmacologic action． 
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三D占一 口咎 
甲基黄酮醇胺对分离的胎鼠脑细胞内游离钙浓度 

的影响 R尸 

垫 ，缝盟  一 
(山西医学院药理教研室，太原 d30001．中国； 

中国医学科学院药物研究所药理室，北京 100050，中国) 

关键词 

谷氨酸 

甲基黄酮醇胺 堕：培养的 里堕 —Fur—a-2；篓 氟挂利嗪 

一 目的：观察甲基黄酮醇胺 fMFA)对胎鼠脑细胞内 

游离钙浓度在静息以及激动剂存在时的作用 方 

法：用钙离子荧光染料 Fura 2-AM负载后，测定 

分离的胎鼠脑细胞内游离钙浓度 ([ca ]．)及其 

变化 结果 ：在含钙 1 3 mmoL·L 的 Hanks’液 

中，[Ca” ]．为 197±20 nmol·L (n=44) MFA 

0 15 mmol·L 对静息脑细胞内钙浓度无明显影 

响 在 细胞外 钙 1．3 mmol·L 条件下，MFA 

f0 03—0 3 mmoL·L )浓度依赖性地抑制高钾去 

极化导致的[ca ]．升高，Ic50为 0 14【95％可信 

限：0．05—0．42)mmoL·L～ 在较高浓度时． 

MFA【0 15—0 3 mmoL·L )也可抑制答氨酸兴 

奋所引起的【ca ]．，Ic50为 0 20(95％可 信限 ： 

0 01—3 40)mmoL-L～ 结论 ：MFA抑制高钾 

去极化引起的 [ca” ]．升高．在较高浓度时也拮 

抗答氨酸兴奋所致的[Ca ]。升高 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com



