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Effects of allitridi on intracellular Ca2 concentration 

in isolated rat brain cells 
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AIM ．．To study actions of alfitridi extractedfrom garlic 

on intxa~llular calcium in isolated rat brain cells． 

MFrHODS：Brain cells were isolated from newborn 

rat brainwith Fttra 2一AM measm~nnents ofintra~llular 

Ca： concentration([Ca2 ] )．RESULTS：Allitridi 

1— 100 “mol·L一1 blceked 

increases of l Ca2 『 caused by potassium chloride and 

sodilm'l glutamate(Ghj with IC∞0f∞．7 and 69．9 

“m0l·L～ respectively． Allitfidi 100 “mol·L一 

blocked norepinephdne (Nor)一indueed l c l 
elevation ． CONCLUSlON!Am廿idi is all effective 

agent for Noeking the lCa2 Jl increase caused by 

potassium chloride，Nor and Glu 

Amtridi extracted from Allium sativtml L， has 

traditionally been used for the treataa~ent of infections 

and cardiovascular diseases． etc ． Allltridi 

ameliorated cerebral infarction， especially in 

atherosclemtic cerebral arteries12J
．

We previously 

showed thal alli廿idi protec~t cerebral ischemia in 

anin~s、 ． and it improved the rat cerebral 

microcireulation． A1u廿idi might be a calciona 

antagonist ． rnle present study was to explore the 

mechanism of l Ca2 1．redl~ oo indueed by allitridi． 
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Allitridi was purchased from 

Tianqing Pharmaceutical Factory(Jiangsu Province) 

Ionomycin，trypsin，norepinephrine bitartrate(Nor)， 

soditlnl glutamate (G1u)， and Fura 2一AM were 

obtainedfrom SigmaChemical Co(St LouisMO)． 

Cdl isolation Brain cells were isolated as 

describedL with somemodifications． Newborn{1—3 

dj Sprague Dawley rats(Jiangsu Laboratory Animal 

Center)were decapitated in a P dish on ice e 
isolated brain wits rinsed with ice-cold Caz ． and 

M 一free Hanks’solution containing NaCl 137．KC1 

5，glucose 5．6，andHEPES 10 llvno卜L (pH 7．2— 

7．4)． Having been washed with Ca2 一and 一 

flee Hanks’solution，the brain was cut into 3-u-ffrl3 

piece，andplacedin a10-mLflask containing 0．125％ 

trypsin and egtazac acid 0．5 rma~l·L一 in Ca2 一and 

M 一free Hanks’solution e flask was shaken at 

37℃ for 20min． Trypsinizationwas discontinued by 

adding ice．old Hanks’solution 10 mL conttaning 10 ％ 

bo vine sertnl1． Tissue pieces were mechanically 

dissociated by gently triturating 10—15 times wi th a 

polished pipette Theisolated braincellswerefiltered 

throu nylon mesh(200 mesh，hole width 95扯m) 

and collected in a flask． Ce lls were cenlrifuged twice 

at 100 x g for 3 min each e supematant was 

decanted and the cells were msuspended in Hanks’ 

solution containingNaCI137，CaC1z1．3，MgCa2 0．5， 

I l 5，glucose 5．6，and H】狐 S 10 mmol·L (DH 

7．4)． Trypan blue staining showed a 90％ 一95％ 

cellular viability rate． The cell suspension was ftml~  

diluted to 8 mL with Hanks’solution  and placed at 

37℃ for 5 min Afmal concentration of Fura 2一AM  

5ttmol·L一 dissolvedin Me．2SO was added． rnle cells 

were1oadedwi 血 Fura2一AM inwaterbath for 30rai n． 

1he Fura 2一AM-loaded ceilswere centrifuged atlo0 x 

g for 30 rain． e ceIts were resuspensed in Hanks’ 
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solution 4 mL containing 0．2％ bovine serurfl albumin 

resulting in approximately 5 x10 cells。L一 whichwere 

stored in ice． Prior to rlleitSul~rllen[，suspensions of 

cellswereincubated at 37℃ for 5rain 

l Ca2 1．WaS measured wi山 the ratio metric 

fluorescen~dye Fura 2一AM using AR．CM-MIC cation 

Ⅱ1easurement system LSpex Corp，USA)at x 340 nrn 

and 380 nlll， 5O5 nlll，as described by Grynkiewicz 

el L [Co? ]．WaS calculated according to the 

formularwith Kd of 224 nmol·L ： 

[Ca2 ] Kd x(sbl／ )×(R一 mⅢ)／( 一 一R) 

Lnmol‘L )． R = ‰ ／， ； = j]，／ 

n； = I[ ／F∞晒  ； ／sb2= ，∞晒 ／ 

n；F refers to fluorescence， ～ and ∽ were 

obtained by adding ionomycin and egtazic acid， the 

parametersmentioned ab e were given，lCa2 J was 

auton~ ically calculated byⅡle computer． Allitridi was 

a&led 15 rain before the fluorescence ⅡKagⅡernent 

while KC1，Nor，andGluWg'l~addedimmediately prior 

tO the fluorescent determinations． 

Stal~tical analy菇s Data were expressed as 

x±j and compared using f test． 

RESUIJTS 

．~dlliIMdl 0Ⅱresting【Caz ]i In a Ca-free 

ii~ llm containing egtazic acid 0．1 nmml。L一 ．rat 

rleul'onal cells cont~ired (76± 12)nmol-L of 

[Caz ]．．Thelevels were(105±14)，(136±16)， 

(172±2．3)，and(254±l8)nmol。L in the presence 
of extrace]lularCa2 0

．Ol，0．1．1+and 2mmol·L_。+ 

respectively． 1 C J1 w雒 dependent on the 

extracellular C concentration． Preincubation with 

allitridi 100 “Im l-L_。for 15 rain in H solution 

containing Caz 0，0
．01，0．1，l，and 2 rnr~l·L 

had no significant effect on the passive diffusive flux 

[hrou the cytoplasmic membran~ uf me brain cells 

(Tab1)． 

Alubjm on la口．irHhlced[Ca2 ]i e】ev2 0n 

In aCa-freemedium．KC1 20，40．and踟 mmol-L 

did∞t affectthe【C J．，while山e brain cells were 

exposedtO highK inHanks’solution containingC 

1．3 mmol‘L～，tbe[c ]．increased rapidly and 

Ka 20．40．and80 mirlOl 

· L。。increased the[c ] by 16％，5．3％，and 

l53％ respectively． allitridi 1 um。1．L did n0t 

T曲 1． of alli~'idl【100岬 I．L )m resting 

[ca2 ]i jlI is0恼 ed rat bIain cells in dfflerent 

ex嗽 UIdar C c0ncen乜 幢l岫 n×xIil蚰 ． n=5． 

牙 ± s． 

change the[Ca2 ]i，while 

lO， 2 ， 50+ 100 ~．mol 

pretreatment with allitridi 

extra~ellu]ar hj KC1(踟 

[c ]l elevation with 

(Tab 2)． 

L_。． coilld decrease 

rarnol·L一 1．induced 

0f ∞ ．7 ~．mol·L一 

Tab 2．Effects o￡alllu'~lim KCI aet~ns 0II[c ]1 of 
is0Ia d rat bm cells-m n0nm l~ ．raedlm ． n =5． 

霉±s． <0．o1掰 nol 1． 

甲 <0．05． <0．眦 KCl alone 

Allj倒dj On Nor．induced[Caz ]i eleW旧0n 

InCaz 一free solution
． Nor0．O1．O．1，1．and10Ⅲ 01 

·

L_。increasedthe l c 1．bv 22％，34％+储 ％， 

and 80 ％ ． respectively． allitridi 10O ~．mol·L。。 

inhibitedⅡle Nor(0．01—10 mo1．L_。)．induced 

l Ji elevation by 一1l％，7％，7％，and 

21％ ，respectively． When exposed to extracelMar 

C of1．3 rarnol-L_。，Nor(O．Ol一10“r∞1-L一1) 

inereasedthe l c ．bv 43％．79％．98％，and 

114 ％ ．respectively．allitddi 100 gmol-L。。inhibited 

the Nor-indtr．ed【Caz J．elevation by l0％，23％， 

33％ ，and 44％ ．respectively
． Low concentration of 

auj砸di(1—10ⅡIml-L。。)did not show apparent 
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effects onNor-induced：c ：．elevation(Tab 3) 

Tab 3． Effects of allitridi【100 i．mml·L一 】on Nor 

actionson[Caz ]．ofisolated rat bIaiIl cellsin normal 
Ca借 Ca．h-eemedhnl1． n=5． ±s． <O．01 no 

Not"． <0．05．fp<0．o1 Nor alone 

Allitridi on Glu．induced[Caz ]i elevation 

hI C ·free solution．Glu had no 0bvion s effect on 

Caz 1 ，while when exposedto extrucellularCaz of 

l 3 mmol-L ， Glu 10 pmol·L increased the 

[c ]．from(220±19)to(477±47)nmol·L—I， 

indicating that the l Caz 1 elevation induced by G1u 

was mainly dependent oil extracellular Ca2 
，
MgC12 5 

mmol·L inhibitedthe[Ca2 ]．elevation by 93％[to 

(238±12)nmol·L 

y 

Allitndi l一100 “ ‘L 

Glu 0 01— 10 m 卜 L一1 

elevated the ：Ca2 ] ． 

dose-dependently inhibited 

the[Ca2 ： with of69．9tzmol·L (Tab 4) 

Tab 4．Effects ofallilridi onGin acdorts on[Caz ]i of 

isolated rat brain cells in llO1211a]Ca-medim~a． n =5． 

±s． cP‘0．01懈 A． ‘O．05．fP‘0．O1 E 

DISCI『SS10N 

[Ca2 ：。via2mechanisms：a)by blockingCa2 一influx 

from the extracellular space，and b)by blockingC 一 

releasefrom the intracellularCa2 stores 

Cytosolic calcium is a very important second 

messenger， which mediates a lot of physiological or 

oharmacological reactions and regulates cellular 

functions． Abnormality of calcium  metabolism in brain 

tissues c．an produce vasospasm ， seisures， edema， 

etcL d3．
． Calcium overload plays a central rolein13oth 

acute and especially delayed neuronal damage in 

ischemia brain tissues． Ca2 fluxes from the 

exl3~aceUular 日uid into the intracellular space may 

trigger inreversible i~ury 一” and enhance the 

breakdown of protein and lipids thus msults in cell 

damage． Ischemia call$e~increased Ca2 fluxes into 

cells bl2~ause the depolarization and transmitter release 

could openthe voRage-sensitiveC channels and the 

receptor-operated Caz channels
． Our study suggested 

that allitridi had inhibitory effects on恤 l ca2 】． 
elevation induced by KC1． Nor， and Glu In 

conclusion， allitridi was shown to reduce the Ca2 

flux es either voltage-sensitive Ca2 channels 

bloa kade or reqeptor．operated Ca2 channels blockade 

at a higherdo sage，theinhibitory effects ofallitddi on 

LCa2 J L elevation are beneficial to its protection of 

brain againstcerebr,dischemia． 
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斫簪胆i曰 I 肠 
’ 大蒜新素对分离大鼠脑细胞内游离 Caz 的影响 

一z， 

南 

关键词 脑；培养的细胞；大蒜新素；细胞内液 

钙；Fura-2；去甲肾上腺素；谷氨酸钠 

目的：观察大蒜新素对不同刺激剂所致分离大鼠 

脑细胞内游离钙的影响． 方法：以 Fura 2-AM为 

细胞内游离钙的荧光指示剂，用 AR-CM-MIC阳离 

子测定系统，直接测定了分离新生大鼠脑细胞内 

游离钙([Ca2 值，观察了大蒜新素的影响．结 

果：大蒜新素对脑细胞静息[Ca2 ： 无明显影响， 

大蒜新素 1—100 tanol·L 能剂量依赖性地抑制高 

K 和谷氨酸引起的[Ca2 ] 升高，其中Ic50分别为 

59．7和69．9 tanol·L-。，高剂量大蒜新素 100 tanol 
·L 能抑制去 甲肾上腺素引起的[Ca2 ]．升高 

结论：大蒜新素对高K 、去甲肾上腺素及谷氨酸 

引起的[C ] 升高的抑制作用可能是其抗脑缺血 

作用机制之一． 

(责任编辑 李 颖) 
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