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trimethoxybenzoate(TMB-8)on intracellular Ca elevated by 
neurotransmitters in brain cells 
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calciunl 

A卫 ：T0 study the effects of TMB．8 on f Ca2 ． 

elevation induced by neurotransmitters in dissociated 

brain cells． METHODS：n】e brain cel1 suspension 

was made using a gentle trituration for 1 min wim a 

polished pipette． ne changes of l Ca2 j were 

detected by the fluorescent indicator， Fora 2一AM 

RESUIJTS：Inthe presence of extracellularCa2 1
． 3 

mmol-L～，sodium glutamate (Gtu)，histamine 

(His)，and serotonin【5-}rr)rnalkedly Increased the 

lCaz l whichwere reduced byTMB．8 30 mul·L_。． 

TMB_8 3tamol·L produced inhibitolT~effects oilthe 

increase of Caz 
．
by His and 5-}rr in a Ca2 一free 

Hanks’solution． nleincrease oflC ．by H．坫and 

5-HT was reduced t0 control level bvTMB_810tamol- 

L_。．CONCLUS10N：TMB．8inhibitedthe lCa2 ． 

elevation induced by Glu． 5一HT．and Hi s in brain 

cells． 

AmajorfactorIntriggeringbrain cell death caused 

by the cerebral ischemia is intracellular free Ca2 

([Ca2 。)overloading． Ischemia induced release of 

so m e 

histamine(His)，and 
rCa2+]

．

、 J_23
．  Some 

such as glutamate (Glu)． 

serotonin(5-I-IT)increased 
calcium antagonists such as 
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nimodipine(Nim)have been used to treat cerebral 

ischamia and get SOiTle protective Fole oil cerebral 

ischemic my． However，these drugs’actions were 

confined with their marked decrease in mean ancrial 

blood pressure and reduce the ability of automgelafion  

of cerebral blood flowL ． 

8-(N，N-Diethylamino)-n-octyl一3，4，5-trimeth- 

oxybenzonte(TMB-8)is an inhibitor ofCa2 mlense of 

intracellular StOl~from the sarcoplasmic reticulum(SR) 

and Ca-influx from extracelltilar site in skeletal and 

smooth muscles ． rn皿 一8 caI1 pi'otect／treat cerebral 

ischamia _n rats ． It is highly possible that some 

action mechanisxns of rn皿 ．8 may reduce the cerelmd 

Ca2 J；． T0testthis hypothesis，the effects ofTMB一 

8 oil the increases of lCa2 J．induced by His，Glu， 

and 5-HT ．n dissochted single rat bmin cell were 

investigated． 

Materials TMB43． Fura 2．AM ．Glu， seFo． 

tonin． and nim~ pine wete purchased from Sigma 

加 -8嘲 dissolvedj力distilledwaterandGhi inHa 

0．1 mol-L一 I~ tamine an d HEPI from 

BDH． Bovine serum albumm (BSA ) was from 

Boehringer． Dulbecco’s modified Eagle lllgdill／n 

(DMEM)was from Gibco． ne system of n nsIⅡe． 

meat of AR．CM．M 【C was 吐 product of Spex Co． 

USA． 

Cerebral cell sIlsp 叫  Cerebral cells were 

ptepaced from newborn Sprague-Dawley rats(from 

Jiangsu Province ／2t,oratOly Animal Center，Certificme 

No 97001 J，aoconimgt0 methods of【6j with s0Il】e 

modifications． The rat brains w骶 put into ．ice．cold 

Hanks’solution： Naa 137， Ka 5．0， C棚 ，1．3， 

MgCl20．5，gluco~ 5．6．and H唧 10 mmol‘L～ ， 
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pH 7 4 e brain was washed and cut into small 

pieces，which were mechanically dissociated by gentle 

triturafion for 1 min witll a polished pipeve． 1tle 

isolated brain cells were filtered throu血 nylon mesh 

(2OOmesh)and spun砒3O0×gfor 5rain 1tle cells 

were resuspended in w|堋 D 删 wi山 l0 ％ bovine 

s既llm． Trypan blue staining showed a cellular 

viability rate of 85％ 一9O ％ ． 

Fura 2-AM loading and fluorescence mea． 

surement nle cell suspension was placed at 37 oC 

for 5rain．thenincubatedwithFura2一AM 5tanol·L一 

in Me2SO at 37 oC for 40 rain witll shaking
． 1tle 

loaded cellswere spun at 3OO×g for5rain andwa led 

twice witll Hanks’solution containing 0．2 ％ BSA 

aens were~ peaded with Hanks’solution c~ontaining 

0．2 ％ BSA ． C 一free Hanks’solution was replaced 

tllCaz free and added egtazic acid 0
． 1 mmol·L-。． 

TMB-8was added 30min pdor tothemea鲫删 nt． 

1tle fluorescence was determined using a system of 

measu埘 Ilent of AR．a ．M【C at 34O and 38o nm 

and 505 nm． 1Ca2 J of sin~e cellwas calculated 

accordmgtotheformula：【 ]，=Kd×(sf2／sb2)× 

[(R—只 )／(R一 一R)]． R( 4 ‰ )was 

fluow~scence intunsity． R呲 was deI肌凸irI甜 by the 

addition of ionomycin aIld Rmm by the addition of 

egazic acid． 哪 224 I]~no】．L-。． Value~of s也 

and sb2 weIe the nu0n培cenOe of Fum-2 at：；8o nm in 

．free and saturation with ． respectively． 

nle autofluorescencewas corrected before calculation． 

S~ eal anal~is 0f data Dams were 

P．．xp1~ as ± and analyzedwitll t-test． 

R 血 g[Caz ]i When the brain cells were 

incubatedin aCaz ．freeHanks’solution
， [ ]iwas 

decreasedfrom(71±6)mnol·L‘。(n=6)to l(67± 

4)(n=6，P>O．05)and(63±6)]nmol·LI1(n= 
6．P<O．05)at TMB-8 oancentrafious of 3 and 10 

tanol·L一 ，respectively． On the other hand， the 

~stmg[Ca2 ]j of brain cells was(125±13)nm0l· 

L一 in the DI nce of extra~llular Ca2 1．3 nmml· 

L-。． P~incubafionwithTM旧名 3O~auol·L-。did BOt 

induce any obvious changeinlCa2 J，． 

Glu-indueed[Caz 】ielevati~m Gin 10 pmol 
·L increased l Ca2 l，by 44％ in Hanks’solution 

containing Ca2 1．3 mmol·L-。 ．n s increase was 

reduced byTMB名 3O“m0l·L-。from 185±19 to152 

±8． V~Ilen brain ce1Is、ve犯 inalba d wi山 Nim l 

“m0l·L in Hanks’ solution． which blocked the 

voltage-sensitive C ．channel Glu increased 

[c ]．slightly less than that of without Nim (T曲 

1)． However．Glu 10 tanol·L-。did not induoe 

LC j；rise in Ca-fre~Hanks’solution containing 

egtazic acid 0．1 rmnol-L-。． 

Tab1．Egiect 0f Tl ∞d Nhn on[ 】i e】 幽  

rm由l。ed by聊 u of Iat brain cells iII I蛐 ’solulioaa 

c0nt 口萱|唱 1．3皿 ∞ l·L_。． n=6ce lls 6m 拄． 

±s． <0．o1 舶 I ，wi~outGlu． tp <0．01 

Glu． 

IIis．imluced[ 】i elevation The[Ca2 ] 

was raised by His 5O． 100． and 200 tanol·L-。in 

Hanks’solution contak~g Ca2 1．3 mmol·LI1 in a 

concentration．dependentiBalan~r． Theseincreases were 

markedlyinhibited by TM旧一830tmml·L-。bv 34 ％ ． 

38 ％ ．and 49 ％ ．respectively． In the presence of a 

Ca2 ．fleeHanks’solutionwith egtl~ ~acid 0．1 mmol· 

L-。，H_s 50，l00，and 2OO pmol’L was responsible 

for『Caz ] (79±4)，(89±6)and(111±8)nmol· 

L一 ．respectively， TMB-8 3 and 10 #tool-L一 

inhibited the l C 1．elevation cellsed by His 

completelytRg1)． 

5-HT-indt~ed[Caz ]i elevati~m 5-}rr0．1， 

1．O．10．100 umol·L一 showed renamtmble increa~ of 

[ ]iinHanks’solutiono)nlRinillg 1．3 nnnol‘ 

L‘。，which was reduced by TMB名 (Fig 2)． When 

cells were incu~ in the 一free Hanks’solution 

with c acid 0．1 mmol·L一 ，5_Hr10 pmol‘L-。 

inducedlCa2 l{elevationfrom 78±11to10"2±10(n 

= 5，P<0．01)．1heincrease of[Ca2 ]，waft clearly 

restrained byTMB名 10and 30tauol·L-。【0 86±6(n 

= 5，P<0．01)and 77±7(n=5，P<0．01)， 

respecdvely． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


ISSN 吧53-9756 Acta PhammcoI Sin 

E-mail aps@ n S131211C．ac cn 

中国药理学报 ]999Oct；20(10) 

升m／R 8 21捌 140629 

l 200 

150 

1呻 

0 50 100 200 

Ifls／~mo1．1X 

啦 !． EI蜘 0f"131B-8( ·L )0lI[Caz ]i 

el哪  in ed bv l噩s jn H锄I s0l1坩蚰  

c0nI丑jningC 1．3瑚mD】·LI1 c c~ 'o1．I per】and 

C -free HaflI蹬 solution彻 妇  Ilg 衄 c add 0．1 

l【 ·L。 【ecm~-olll d舶m)． n=6 c Ⅱs l6 rats． 

± ． <0．05． <0．01．借  Ⅱis． 中 < 

0．05．rp <0．01 掰 His． 

200 

160 

80 

—  卜 Control 

0 0．1 1．0 10．0 100m 

5_HT／~．m ol·L 

啦 2．Effect 0f"131B-8帆 [c ]ld ．山dI’嘲  

by5-Ⅲ in珏mI s0lI椭 c彻向injngC 1．3Ⅱ蛐01 
· L_。． 月 =6 cells 6 tats． 霉± ． <0．05。 

<0．01． 5-lit0i~raol·L。。．。 <0
．

05．fp <O．ol 

5-Ⅲ ． 

Itis clearthatthe release ofexcitatory aIIliIlo acids 

and s0rne play iml~rtam roles in the 

neurotoxicity associated wi血 cerebralischemia ．andit 

has been shown that antagonisra oftheir effects iS alsO 

potentially neumprotectiveL7 J lschemia leads release 

of transmitters such as Glu．5-HT and His which c日 

inmLcellular C overloading that is the Ⅲ 

responsible for cells death． It has been suggested that 

G1u couldinducethefise of[ca2 ] by activating d 

N Ⅱ)A receptor and ope~ gthe receptor-mediateC 

channels ． Our results found that Glu induced the 

elevation of c 1．via the exU~cellular Ca-irffhlx． 

which was inhibited by 11皿 -8 3O 岫 0l·L_。． 

However． Nim did not inhibited the increase of 

lCa2 J induced by G1u in d p ∞ce of HaIl S 

solution containingCa2 1．3 rrmml·L_。． Itindicated 

thatthe inttibited action of11皿  8 On the elevation of 

[ca2 ]i did not relate t0 voltage media~d ca2 

channels． 

the nlan1nu 柚 central neural sys~m ． They could 

increase[c ] through ex~cellular ca2 ．influx and 

the release of inwacellular Ca2 stDres[ 一“J． hl 0Ilr 

studies．1 m-8 decreased the elevation of[ca2 ]．．n 

血e Dresel of exm~cellular Caz and a 1ost 

completely blocked the increase of lc ji in the 

p sent of Caz free ex虹aceUIll medi岫 induced bV 

His．皿d 5一}fr． Ourpast study havefoundthat 忸 一8 

reduced Caz 』；via incIease of the sare~lasmic 

reticulum (SR) sequestration． which bloci。鲥 the 

release of in扛ad邑[hdar st0re from SR． However．Ⅱ 

inhibitory effect of 11皿 -8 0n Ca-irffhlx 

exmtcellular rfl~liuiil 8踟 s to be an xHr0ct action 

丘orn the saturation of SR wi山 caIdum【此J
． It was 

Ⅻ d that 忸 -8 could block N-receptor- J． But 

the action of 1Ⅷ 一8 Oil His 呵 5-}fr receptors still 

needs nK study． 

In$ulllnl~'y，血e lca2 ]{elevation i“Illc。d by 

Glu， His and 5-}fr w雒 inhibited bv 1Ⅷ -8． 

Therefore T蝴m-8 may b~eoine a 埘0把 effective 

c。mp0und to n al／prevent iseheraic sm：l~e 

To Prof ANG Jin-Ⅺ 

(The StateKey b0 ofCoordination C~ try， 

NanjingUniversity)for his helpinthemeasuner~nt of 

] ． 
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目的：研究 TMB-8对神经递质引起的单个脑细胞 

内游离钙升高的作用． 方法：应用 AR-CM-MIC 

阳离子测定系统测定游离大鼠单个脑细胞内钙离 

子浓度．结果：当细胞外液 Ca2 浓度为 1．3 manol 
-L 时，TMB．8 30Ⅱr∞l-L 能降低答氨酸，组织 

胺，5-羟色胺引起的脑[Caz ]，浓度的升高 而当 

细胞外 液无钙 时，TMB-8能 降低细 胞 内静 息 

[ca2 ]i；TMB-8 10 I上m0卜L一 则几乎完全抑制了组 

织胺和5_羟色胺引起的脑[Caz ] 升高作用． 结 

论：TMB．8能降低谷氨酸，组织胺，5．羟色胺引起 

的脑[Ca2 ]，升高． 
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