
lss 0253—9756 【̂!Ia Ph锄 岬阻Siniea中国药理学报 1999J卸；20(I)：27—30 
bfm： ，w⋯ Ⅱ唧 ．ac en； chi2mb~b．SOy cn／fwJiodlcal 

Effects of hyperin on fl ee intracellular calcium 

in dissociated neonatal rat brain cells 

CHEN 7)hi—Wu ，MA Chuan-Geng 

(Department of ∞ ，Anhui Medical University，Held 230032，China) 

KEY WORDS h)3oerin；brain；cultured cells； 

Fura-2； calcium； norepinephrthe； sodium 

glutamate；serotonin 

ABS田RACT 

A耵Ⅵ：To study the effects of hyperin(Hypj O1"1 

free intracellular calcium concentration 

([Ca2 ] )of brain cells． M唧 ODS：The 

neonatal rat brain ceils were dissociated． 

1 C ． presence and absonce of extracellular 

high K一，L-glutamic acid(G】u)，5-hydroxy- 

tD~tamine【5-~I-IT)，and norepinephfine LNE) 

were assayed th Fura 2．AM ． REsIJI ：The 

resting[c 一 in Hanks’solution(CaCI2 1．3 

lns~ol·L )was(208±12)rllTiO1．L (n： 

17)． Hyp h； no significant effects on the 

resting CJ J ． H)33 1．0，4．0，and 16．0 

ttmol·L markedly inhibited the increase of 

Ca2 1．evoked by K 50 mlno1·L in a 

concentration-dependent inanner． HvD 16．0 

,~maol·L inhihited the incre~,ses of I C 。1． 

induced by 1，2，4，and 8 ml‘L～．H)_p 
(16．0 p．mo【．L )also markedly attenuated 5一 

HT and Glu．induced increase of I C l ． 

CONCLUSION： 

effects 0n in{lla of Ca2一 

possessed inhibitory 

inthe neonatal ratbrain 

TR0DUCTl10N 

H)q~efin (h)3)emside； quereetin-3一O— 

galactoside；Hyp)，a flavonal glycoside，w鹊 

extracted from Chinese herb Abelmoschus manihot 
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，．． Our previous studies showed that HvD 

irdaibited inward flow of calcium iOil In 

cardiomvoc~e L and had protective effects 

against cerebral ischemia-repeffusion injury in 
micë  and rats ． It is ob OUS that Hyp 

possesses potential clinical values in preventing 

and treaing ischemic-reperfusion injm-ies． It 
has been considered that iIs protective effects may 

be related to the reduction of free intracellular 

calcium concentration ([Ca2 ] )． In the 

present stud),，effects of H)33 0n ca2 J level in 

dissociated brain cells of neonatal rats were 

observed ． 

0H 

3，3 ，4 ，5，7-Pentahydroxyflavone-3-0·galactoside 

M_ATE】R】L AND 匝TH0DS 

Hvp，a ye~ow powder，mp 230—231℃ ， 

puritv >95％ (AII~IOi Institute of Medical 

Science)；dimethyl sulfoxide(Beijing Chemical 

FaetoD~)；RPMI．1640medium【Gibeo)；Fura 2- 

AM (Shanghai Institute of Physiology．Chirlese 

Academy ofSciences)dis$ohedinM∞SO：5 HT 

(Sigma)；L—ghitmnic acid(Ghi，Sigma)． A1l 

other chemicals were AR． 

Preparation of brain cellsL SpFague— 

Daw1％'neonatal rats(n=120，Grade 1I， 

Certificate No A既 A_01． 1— 3一d old)were 
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killed．the brain was jsolated and rinsed th ice— 

cold Hanks。solution containing：NaC1 137；KCl 

5．0；CaC12 1．3；MrSO4‘7 O 0．8；Na2I-IP04 

O．6；KH21：：O4 0．4；NaHCo1 3．O；glucose 5．6 

11111101．I 一 ：DH 7．4． Blood vessds and nel1． 

inges were removed carefullv． Following 8 wash 

step with ice—cold Hanks solution．the brain was 

cut jnto abant l illnl3 fragments which wem 

digested d1 m,Tsin 1．25 g’L at 37℃ f0r l5 

min． T ce VOIuIIlC of ice—cold RPMI．1640 

medium (containing 10％ fetal calf sernlqq)was 

used to end the digestion． The brain ceils were 

filtered th~ow,h nvloll mesh(200 mesh)． 111e 

cells were centrifuged (300 x g，5 min)， 

washed twice and resuspended in RPMI—l64O 

medium． T~pan blue exclusion method showed 

Lhat cellular viabilitv rates were above 90％ ． 

Measurement of Ca N,s】 Fura 2-AM 

was added into the cell suspensions (final 

concelltratio[1= 5 tmiol L )． Ha,amg been 

jncubated at 37 oC for 40mintoload Fura 2，the 

cells suspensions were preincubated th HHp h  

1O min and jncubated at 37℃ for 3 min prior to 

measurement 

Thefluorescence(F)was detemfined by a 

Hjtc hj 65O一60 fluorescence spectmphotometer 

【 ：340 hi'／1， ：500 n／n)． At the end of 

the analysis．the final concentration of 0．1％ 

Triton X一10H)was added to measure the maxinml 

fluorescence(F 一)，the final concentration of 

egtazic acid 10 IYlnlOl·L一‘WSS added to measure 

minimum fluorescence(F )．The values of 

[Ca2 ] were calculated：[Ca2 ] Kn×(F— 

Fm )／(F i／lax—F)，the apparent dissociation 

constant【Kn)was 224 rmaol·L～． 

Stafisfiealmethod AⅡdatawere an~yzed 

by t-test． 

RESULTS 

Effects ofHyp onthe resting[Ca2 ] The 

resting[Ca-' ] in dissociated neonatal rat brain 

cells was (208 4-12)nmol-L in Hanks~ 

selution(CaC12 1．3 mmol‘L一 )；H)qp 1．0， 

4．0，and 16．0 ／~mol·L～ had no sj fieant 

effect Ol3_the restitrg[ca2+]1(Tab 1)． 

Tab 1． Effects of Hyp on the res~ng and KC1· 

inducedincreases of【Ca2 】iin dissociated neonatal 

rat brain cells． Number of cell suspensions(each 
was pooled flx~n 5 neonatal rats and assayed in 

triplicate)isin parentheses． j zl： ． 

>0．05， <0．05， <0．01 control 

fP <0
．0l resnng． 

Effects of Hyp Oil KCi．induced ino'ease 

0f[Caz ]j KC1 50 nmml·L increased Lhe 

l c 1．in the brain eells， net inerease of 

【Ca2 J was 309 mnol·L ；Hyp(1．O，4．O， 

and 16．0 tanol·L )markedly inhibited this 

eleration in a conCentration—dependent Iyiallner， 

itsinhibitor)'rateswere 28．2％ ．55．0％ ．and 

7l_8％ ． respectively． Similar results were 

obtained th nimodipine(Nim)． 

Effects of Hyp on NB evoked increase of 

【Ca2 Ji Addition ofNE l，2，4．and 8tanol· 

L～ in cells suspensions，Lhe c Ji was 

increased concentration—dependently． Hyp 

t16．0,mnol·L )nmrkedlv atteullated the NE 

(1—8 t』Ill0l·L )一induced increase of[Ca2 ] ， 
jIs；nhibitorv rates for l，2，4，and 8 t~nol·L 

NE were 46．4％ ， 53．2 ％ ． 44．0 ％ ． and 

51．2％，respectively(Fig 1)． 

Effects of nyp on sodltlnl utamate and 

5IlⅡ induced increase of【c ]i Both of 

sodium glutamate(pH 7．8)150 0J·L and 

5．HT1．5 n10l·L mtql-ked]vjnereased J 

(Tab 2)． 
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Fig 1． Effect ofHyp on NE—envoked increase of 

[Caz ]j in dissociated neonatal rat brain cells． 

n=5 cell suspensions． ± - 

P<0．O1 contro1． 

Tab 2． Effects of Hyp on 5-HT and Glu-indueed 

increases of[Ca ]i in dissociated neonatal rat brain 
cells． ± ． is the number of cell~spensionS． 

P<0．O1 contro1． 

Hyp 16．0 ftmol‘L一 inhibited 5-Hr and 

G1u—induced inereases of[Ca2 ]．，the inhibitoR" 

rates were 49．3％ and 58．1％，resgeetiveb'． 

Nim(5．0／tmo]·L一 )also inhibited 5一Hr and 

G1u—indueed incteases of[Ca2 ] ． 

DIsCUSS10N 

The resting[Ca" ，value of dissociated 

newborn Pat brain cellsin OUtt"studyis closeto山e 

ue 0f[Ca2 ：，l ． Ol】T results showed that 

Hyp(1，0，4．0，16．0 ftmol L )did not 

influence the resting l Ca2 J in neonatal rat 

brain cells． 

High K could cause depolarization of 

membran e an d open vohage—dependent calcium 

channel(VDC)( ， ． Hyp(1．0—16．0／mml· 

L一 ) markedly and concentration—dependendy 

inh．bited 50 rTun0l·L～ KC1一indueed[Ca2 ]． 

elevation in braln eells． _兀1js finding COITeS— 

ponded to OU~previous report that Hyp inhibited 

45Ca influx in atrium preparation in mice
． The 

result suggested that Hyp blocked VDC to 
attenuate KCl—indueed increase of l C J in 

neive cells． 

The regulati0n of G Droteins on Caz 

channels has beenan active area ofresearch． G 

premins not 0n1v regulated C 一 cMnnels 

indirecdy via cytoplasmic second message，but 

also act dimefly on Ca2 channels 
．
Since G 

proteins couple a v 由 of receptors to Ca2 

channels．NE．5一HT can activate山e proper 

G protein—coupled receptors to open Ca2 

channels．Hyp inhibited NrE and 5一I-IT—iI1(1uced 

increase of[ca2 ]i． Results suggested that 
HYP inhibited Ca2 inthLx indueed by activation 

0f G protein—coupled receptors(5一HT and Q— 

adrenergic receptors)． 

n1e l—D—aspartate(NMDA)receptors 

found on neulons were important in山e control of 

nem,e aeflyitv． Activation of NMDA receDtors 

led to the 0pening of Ca2 channels【 ， 
． 

MthougI1 there ale different subt's3pes of Glu- 
sensitive Ca2 channels．山e effects of NMDA 

receptor-linked C channels on Glu-indueed 

[ca。 ；elevation are critica1． In our study， 

G1u caused[Ca2 ]．increase and Nim inhibited 

this elevation．the responses were si larto Lu’s 

report【 ⋯
．
Hyp 16．0 ,u．nlol ·L一 markedly 

inhibited Glu indueed increase of l c J，． 

These inhibitoD-effects suggested that Hyp could 

also block NMDA reeeptor—linked Ca2一channels 

to decrease J Ca'- li inerease in nerve ceHs． 

In summaD'，Hyp possesses the inhibito~ 

effects 0n i Llx of Ca2 in neonatal rat brain 

ceIls． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


lss 0253-9756 Acta Phamta~1％fica m∞ 中国葑理学报 1999 J姐；20(1 

~mail @ s}I⋯ cn Plm,'J；ax 86-211o474-2629 

REFERE iCES 

l Chen ZW，Ma CG，FangM，Xu SY． 

The blockingoffeet of h
．

~perin ontheinwardflow of 

calcium ion． 

Acta Phann Sin 1994；29：15～9． 

2 Chen ZW ．Ma CG． 

Th protective effect of h
．

~perin and que~,eti11 o11 

the cerebral ischemia injury in mice． 

Natural ProdResDevelop1997；9l2)：21—3． 

3 ChenZW ．Ma CG．ZhaoWZ． Protective effect of 

hyperin against cerebfia-reperfusion injury． 

Acta Pharflrl Sin l998：33：14—7 

4 Ⅱ M，Wang IF，Hap,JS，Zhang JT Measum— 

tllal|t of intracellular free C concentration ii1 

dissociation rat brain cells： using Fura一2／AM． 

Acta Phm-ra Sin l99l：26：890—4． 

5 Wjlulan K．Christaf S． Intracellular free calcium  

concentration in rat anterior pituitary celIs as 

indicated by fura一2：effect of a,"glnine—vasopmssin． 

Naunyn Sclmfiedebergs Arch Pharmacol l987： 

336：32l一6 

6 Dildv．IE，Leslie SW ． 

ELhanol inhiints NM1)A—induced i11crease in free 

intracellular Ca2 in dissociated brain cells． 

Brain Res 1989：499：383—7． 

7 Hartze~lHC．Fiscinneister R． 

Direct regulation of cardiac C channels by G 

proteitxs：neither proven laor 11ecessacv? 

1kMs Pt~'macol sci l992：13：38o一5． 

8 Duan WZ，Tang YZ． 

E雎c恒of methvlflavonolamine o11 free intraeellular 

calcium in isolated embryonic rat brain eels． 

Aeta PhammcoI Sin l996：17：305—8． 

9 naiqev H，Costa E，Wmblewski JT，Guidotti A． 

Over stimulation of excitatory~11illo acid receptor 

and antagonistic pathway to neurotoxicity． 

Prog Physiol sci 1991；22：107—10． 

10 In YM．Zhang．IT，Zhao FQ，Ⅱ F Effects of 

nin~lipine on l-glutamate—induced seizLtms and 

Ca2 influx in hippocanlpus in freely moving rats 

Acta Phamlacol Sin 1991：12：297—300． 

11 Du,aiiwz．HangYQ．Tang YZ． 
Protection of ZiBe sulfate on acute cerebral 

ischemia reperfusioninjuD,in rats． 
Chin P~mmmcol Bull 1997；13：39—42 

27一 
金丝桃苷对分离的新生大鼠脑细胞内 

游离钙浓度的影响 蠼诱 

陈志武 ，马生盎一 。。、 

献 锄  砌  

关键词 金丝跳苷；脑；培养的细胞；Fura-2；钙； 

去甲肾上腺素；谷氨酸钠；血清素 

目的：研究金丝桃苷(Hyp)对新生大鼠的脑细胞内 

游离钙浓度的作用．方法：分离新生大鼠的脑细 

胞：用钙离子荧光指示剂 Fura-2测定静息和激动 

剂存在时新生鼠脑细胞内游离钙浓度． 结果：在 

caC12 1．3 mmol·L 的Hanks’液中，静息：ca2 ]，为 

(208±12)rcaol-L (n=17)，Hyp对静息[ca2 

无明显影响；Hyp 1．0，4．0，16．0 tm~ol-L 呈浓度 

依赖性显著抑制KC1 50 mmol·L 致[Ca2 ： 增高； 

Hyp 16．0／m~ol·L 显著抑制去甲肾上腺素 1，2，4 

和8 tanol-L 诱发的[Ca2 ]，的增高；Hyp 16．0 

tanol-LI1还可显著抑制谷氨 酸和 5一羟色胺致 

[ca2 ]．增高．结论：Hyp对新生大鼠脑细胞钙内 

流有阻滞作用． 

(责任编辑 李 颖) 
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