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A埘 ：To study the effects of 8-(N，N-diethyl- 

amino)一TL-octyl-3，4，5-trimethoxybenzoate(眦  

8)On intraeellular flee ca1ciurn(I C J．)i13． 
cultured calf basilar artery smooth muscle cells． 

METHOI)S：I C J{,was examined by a system 
of iTleaSill'en~nt of Al1．CM-rdIC，using Fura 2- 

AM as a fluorescent indicator． REs1Ⅱ腮 ：In 

the presence of extracellular C 1．3 mmol 

·L_。，hi8tc-lmiYle(His)，serotonin(5-rrr)，and 
F~xliuln glutamate(Gin)markedly increased the 

l Ca2 l which yea8 attenuated by TMB．8． In 
Ca2 free Hanks’solution containing egtazie acid 

O．1 mmol·L_。．TMB．8 not only reduced the 

resting l Ca2 J{，but al80 inhibited the elevation 

0f l C l；evoked by His and 5．}rr． 
00N(】，l】sI()N： TMB．8 redueed the resting 

lCa2 l；and attenuated His．，5一HT-，and Glu- 

induced increases of I C J in basilar artery 
smooth musele cells． 

Histamine(Hisj，8erotonin(5-fIrrj，and 
,eK)dillln glutamate (Glu) were found in 
manamalian eenlral nl~rvous systemL 

． They 

increased l Ca2 J．of brain hellions，deteriorated 
brain isehemia， produced contractions or 

dilations i13．the cerebral arteries in various 

physiologic or pathologic o0 ons，and affected 

some pathologic processes ． 8一(N．N-di— 

ethylamino)一n-Oety1-3，4，5-trimethoxybenzoate 

(TMB．8),was regarded as intraeellular calcium 
antagonistL ， and showed protection and 

reduction of neural damage in exper／mental 

ischemic strokesL ． TMB．8 yea8 presumed to 

reduce l C li of cerebral vascular snll3~th 
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muscle cells． The present work was undertaken 

to investigate the effects of TMB-8 and these 

transmitters On[ca2 ] in cultured calf basilar 
artery smooth mL18e]e cells 

MrA 口ⅡALS AND 劓 I1}I(mS 

Materials TMB一8．Fura 2-AM ．Me2SO， 

his~mine，serotonin，and L．glu~mic acid were 

purchased from Sigma Chemical Co． UB一8 

dissolved freshly by elistilled water． L—Glutamic 

acid was elissolved by[-I~lk8’solution，re l】latil喂 

DH to 7．0 with NaoH． Fura 2-AM was 

elissolved in Me2SO． 1~llbeeeo’s modified 

E日 e’s in~ uIn (DMEM)was obtained from 
Git~o． 田1e system of me．il1．men[of AR—CM． 

MIC'was the product of Spex Co，UsA． 

CelI culture The smooth muscle cells of 

calf basilar artery were cultured according to the 

meth0dL7．1 with some modific~ons． The basilar 

artery of newl~m calf(Nanjiang Weigang Ca】f 
Seruin Faemry) was isolated rapidly． 1he 

endothelium was removed first by e~ ing when 

the blood ves~18 were cut longitudinally， the 

pieces(1—2 1111112)of the blo0d VeSSels wer 
placed endosuffaee dmvnIi in culture dishes 

and were ineubated at 37 ℃ in a hmnidified 
incubatorwith 95％ air and 5 ％ C02inD船 M 

wit}l 1O％ (vol／vo1)fetal calf senlnl(tES)． 
Cells migrated from the blood vessels about in 7 

d． WheII cells covered the culture dish，s蚰 Ⅱ 

pieces wl~re~moved and cells were washed with 

D-Hanks’solution twice．then ineubated at 37℃ 

for 10 min in C and nd ．free[-]~lk8’ 
solution with 0．125％ trypsin． The tr~siniza． 

tion was eli~on[iIIL1ed by adding ice．cold DIXIEM 

10 mL containing 10 ％ (vol／vo1)FCS． The 

cell pellets Were resusl~nded in fresh Ine~llnl 

with FCS to l× l cells·L_。and cultured． 

1hemedium w聃 changed every 2—3 d． Cells 

reached 12Ol~uenee in about 5 d and then 

passa#删 every 5—6 d． I C J；was measured 
in passages 4 and 5． 

【C JiⅡleasIl咖 蛇nt Cells were 
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incubatedinDMEM with Fttra2-AM 3 gmol·L 

for 40 min． 皿 loaded cells、 Ie washed twice 

with Hanks’solution or D-Hanks’solution． The 

fluorescence was recorded in a system of 

Ⅱ坨asu工eInefLt of AR—CM．MIC at =340 rim／ 

380 n／n， = 505 n／n， direcdy after the 

addition of an agonist． 1C J of sinsle cell 
was calculated according to the formulaL ： 

[ca2 ]i=Ka(出1／sb2)[(R—RIni )／ 

(R一 一R)]nmol·L。。 
K = 224 13111ol·L一 at 37 oC． R was 

fluorescence intensity， R and R～ were 

obtainedbythe addition ofionomycin and el；ta2ic 

acid respectively． 

Statistical analysis Data were analyzed 

with t test． ’ 

REs1Ⅱ 

In normal Hanks’solution，[Ca2 ]i was 
inereased bv ms(1，10，and 100￡上Ⅱl0l·L ) 

which was markedly inhibited by TMB．8 (30 

panol·L )(Tab 1)． 

Tab1． The删 0fTMB-$ 30 ’L。 m the 0f 

【 ]i 璐  ．ml蛐 ’蛐  
C日： 1．3删 IIL_。． =6． ± ． P<O．01 l冒hlbre 
H．葛 0rGh1． d／,>0．惦 ． <0．惦 ， <0．毗 l冒 elmtrd 

In Ca2 一free Hanks’solution containing 

~tazic acid 0．1 rnIml·L一 ．TMB-8 30 gmol· 

L reduced the resting lCa2 Ji，TMB-8 3，10 

~tmol·L decreased the elevation of l Ca2 li 

induced byHis(1，10，and100 1．L )and 
TMB-8 30~tmol·L一 almost completely blocked 

this elevation(Fig 1) 

5一HT (1， 1O， and 100 paalol·LI1) 

increased the 1 C ii efficiently in normal 
Hanks’solution， these effects were partially 

1 10 100 

Hlstamine／Fmol·L一’ 

Fjg1．E酗 埴 啦 the 埴【 ]l诅 

IⅡs ·I - ∞咖 ∞曲曲i eg咄 add 

0．1删 卜L_。． =6． ± ． <0．Dl bE6帅 Ⅱb． 

>0．05．。P《0．05l fP《0．01 啪 h咀． 

一  

． ： 30mol 
f 

‘

。 、 

． 广_f] ． 
r 丫 

2．Ef~ct~rTMB-$∞ 也e 0f[ ]linducedby§ 

ⅡT．ⅢI ∞ o0m 1．3Ⅻ I．L (1eft) 
-m 一 Ⅱ∞b，∞嘶 n∞蛐 g聃 血 acid 0．1 

mind·L一 c嘞 t)． 月=6． ± ． <0．Dl w b 
S-HT． <0．惦 ． <O．01l冒 。DⅡ州 ． 

． 10昌=＼lL：_u_l I-1．i_目、『 _̂u一 
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Glu(1，3，and 10 n10卜L一‘)increased 

[c ]．in normal Hanks’solution，TMB．8 30 
vmol·L一 inhibited Glu-induced increase of 

[Ca2 ] ，but it did not affect the ~sting 

[Ca2 ]i(P>0．05)(Tab 1)． 

DI 『sSIoN 

h 山e present of Ca2 一free extraceUular 

medium， resting l C J；is dependent on 
intraceUular C mobilization and山e elevation 

0f l C i induced by agonists relyed on 

intraceUular C release． Our studies in 

cultured calf basilar artery snlootll mu~le ceUs 

found 山at in C ．free extraceUular medium， 

舳 名 30 t~mol·L reduced resting lC Ji； 

rrMB．8 3，10 pmol·L decreased山e elevation 

0f l Ca2 li induced bv His or 5．}rr and rMB_8 

30 tmaol·L一 almost completely blocked this 

elevation， indicating tllat TMB．8 may inel'ea．$~ 

intraceUular C uptaking and inhibit the 

release ofintraceUular C pools． 

h tl】e present of extracellularC ， B-8 

30 wnol·L inhibited山e increase of l Caz 1 
evoked by Hi s．5．}rr or Glu． It was reported 

山at I B．8 could block N．receptorL ． but 

action of rMB．8 on His．5．}rr or Glu receptor 

needed forward study． 111e saturation of tI1e 

samoplasmie reficulum (SR)wltI1 calcium can 
jnIlibit Ca2 一influx from extraceUul81"siteL圳J． 

rI11e action of I B．8 blocking C ．influx is 

highly possible tI1at this mechanism may be an 

indirect action． 

Neural tissues are highly dependent on 

ucose and O2 supplies． An adequate 

continuous blood supply to tI1e bmin is essential 

to ensufe出e normal function of tlle brain． nIe 

corebm．vasodilator and agents increasing cerebral 

bloodflow and improving cerebral eimulation are 

imDortant for protection／treatment of brain 

isehemie， I B．8． ren ded as intraceUulal" 

calcium antagonist，may be useful in protection／ 

treatznent of山ese diseases． 

n is coneluded that 聊  8 significantly 

reduced the devation of l Ca2 l{induced by 
His．5．}rr or Glu， 111e results indicated that 

舳 ．8 prevented Ca2 release or increased Ca“ 

uptaking and might indirectly block Ca2 一influx 

on plasma  membralle， An ticerebral ischemie 

effect ofTMB一8maybe relatedtotheseactions 
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n佃 抑制组胺、5．羟色胺和谷氨酸引起的培养 

乳牛基底动脉平滑肌细胞内游离钙的升高 

三—型，堡耋遗： 刘天培，肖继皋 
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j 7 

目的；研 究 8．(Ⅳ， ．二乙胺)．n．辛基一3，4，5-三甲 

氧基苯甲酸酯对培养乳牛基底动脉平滑肌[ca2 ]； 

的作用． 方法 ；采用 All_-CM．MIC阳离子测定 系 

统，测量细胞内游离钙浓度([ca2 ]；)． 结果；在 

细胞外钙浓度为 1．3 TⅢ10J·L 时，TMB．8 30 ttmol 
· L 可明显抑制组胺 ，5一羟色胺和谷 氨酸引起 的 

[ca2 ]．的升高． 在外钙为零 +依他酸0．1 mmol 
·L 时，TMB．8 30~urnol·L 可 明 显 降低 静 息 

[ca2 ]．，TMB一8 30~urnol·L 可几乎完全阻断组胺 

和5一羟色胺增加[ca2 ]i的作用．结论：TMB．8降 

低培养乳牛基底动脉平滑肌静息 [Caz ] ，抑制 

His，5-HT和 Glu引起的[ca2 ]．的增加． 
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