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Protective effect of hyperin against my~．ardial ischemia and repeffusion i I 
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AlM ：To study the protective end antiperoxidative 

effects of byperin (hyperoside； quercetin-3-O- 

galactoside； Hyp) o13 myocardial ischemia／ 

reperfusien ． M ETH0DS： The rabbit anterior 

descenging branch of left coronary artery WaS 

OO CIUded for 60 min and then released to allow 

reperfusion for 20 min， Hemodynamics(LVP。LV 

±dp／dt)and electrocardiogram (ECG，lead Ⅱ) 

were m~ itored continuously with polygraph 

After reperfusion， the  blood sample and 

myocardium were taken to assay plasma creatine 

phosphokinase (CPK)， lactate dehydrogenase 

(LDH)， and cations in myocardium Using a 

Langendorff system，the isolated heart of rat WaS 

initiated by ische mia for 40 min foIlowed by 30 min 

of reperfusion Malondiaidehyde(MDA)contents 

of ca rdiac effluenten d myocardium were measured  

with fluorescence spectropbotometer． RESULTS： 

Hyp 10 mg‘kg一’iv depressed  changes in LVP．LV 

±dp／df ，ECG，pIaStTEI CPI(，LDH，and cations 

(Ca“，Me ，Na )in myncardium induced by 
ischemia／reperfusion in rabbits． Hyp 10 end 100 

grno卜L一’marked ly red uced the increase in MDA 

production irl isolated rat hearts after ischemia／ 

reperfusion CoNCLUSIoN ： Hyp DOssesses a 

protective eff ect against myocardial ischemia／ 

repe ∞ 州 Iry via atterKBting lipid pemxidation 

The major hypotheses explaining the cellular 

events involved in myocardial post—ischemic 

repedusion injury are calcium (Ca)overload and 
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free radical formation． Experimentally，various Ca 

channe1 bloeking agents can enhance myocardial 

preservation ，。I
． But evidences that Ca  antago- 

nists lessen reper{usion—induced myoc ardial damage 

reⅡmin inconch】 ve[3’
．  

Hyperin (hypemside； quercetin一3一O—galacro— 

side； Hyp) was reported to block Ca influx in 

nervous and cardiovascular systam ． The 

present study was to investigate the effects oll 

cardiac dysfunction and peroxidation associated with 

ischemia／repedusion in vivo and vitro 

OH 

3 3 ，4 ，S．7． 

M ATERIALS AND M ETHoDS 

H 

O·galactoside 

Materials Hyp(Anhui IImtltute of Medical Science)； 

thiobarbitur[e acid (TBA ) (Shanghai Second Re~gent 

Factory)． 

1schemi reperfltslon jI1 rabbit hearts Rabbits(月=6) 

of either 9exwe hing  2．3±0．3 kg 啊 e randomly assigned 

into 5 groups：4 groups we pretreated  with norn~ saline． 

Hyp 2．5，5，and 10 mg‘kg A shtlln—operation group 

seE~"ed 勰 nornlaI contro1． 

A catheter was inserted into the left ventricIe via carotid 

artery． LVP LV ± dp／dt， and lead Ⅱ E。G were 

monitored continuously with 4-chmme[ polygraph． The 

anterior descending branch ot left coronary artexy was 

ecciuded for 60 min followed by 20 rain of repedusion 

HYP was i ected(iv holus)5 rain before ischemia and 60 min 

before pedu 0n respectively． At the end of reperfusion 

the sampi~ of blood and  left vemricular myocardium w 

taken to assay plasma LDH，CPK，and conten ts of cations． 

LDH sad CPK assay U ngBeckman LDH and  Trace 
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CK kits．plasma LDH and CPK ~-ere assayed with automatic 

biochemistry analyser(Beckman 700，USA) ， 

Cation 目 y Ca ． M ， Na ， and K welr~ 

measured with atomic absorption spectrophotorrJeter 

(P E 703。USA) 

lschemia／repcrfusi~l in isolated rat hearts Wistar rats 

( = 6)of either sex weighing 262 34 g were randomly 

divided into 5 groups： ~onnal control (full oxygen)． 

isehemla／reperfusqon，Hyp l，10，and 100,umo]。L groups 

The heart％ perhused with —containing Ring er-Locke 

solution via aorta using  a Lang endorff system at 38 ℃ 

Ischemia initiated by suspending  per[usion for 40 min wa 

followed by 30 min of repedusion【 B] HypⅧ added into 

the perfuslon fluid 15 rain before ischemia and throughout 

reperfusion The cardiac effluent was collected dunng  

reperfusion and myocardium v膻s homogenized 

M DA assay Using TBA method．MDA Ⅶas measured 

with fluorescence speetrophotometer(Hitachi 650，japan)ar 

515 nm． 553 nm ⋯ 

Statistics(Ⅲ W e u d f t t f0r 

exact pmhahility test for enumeration data 

RESUL 

Hemodynamic changes induced by ischemia／ 

reperfusion LVsP． LV ± dp／dt~ in control 

decreased during ischemia and turther declined 

during  reperfusion． Hyp prevented these chang es 

(Fig1) 

ECG changes induced by ischemia／reperfusion 

There were no ECG chang es in sham—operation 

group and the heart rate(HR)was 245±29 bpm 

Post-ischemie reperfusion caused the incidences of 

T—wave change， ST-segment changes， transmural 

Q-wave and 1yfh atoincreaseto100％，100％， 

83．3 ％， and 83．3 ％， respectively ( sham 

group，P< 0．O5)，and the HR to decrease to 205 

±27 bpm (∞ sham gmup，P<0．05) Hyp 10 

rng’ -‘iv reduced the incidences of ST—segm ent 

cha nge， transmural Q-wave and arrhythmia to 

16．7％，O％，and 0％，respectively("us control 

P<0．05)，and increased the HR to 240 1 26 bpm 

('us control， P < 0．0fi) The effect oil the 

incidences of T-wave chan ge(50 ％ )was insigni— 

ficant(琊 control，P>0．05) 

LDH and CPK release after re perfaslon 

Post—ischemic reperfusion produced an increase in 

cellulfir enzyme release． The plasma LDH and CPK 

elevatlcm were inhiNted by Hyp treatment(Tab 1)． 
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Fig 1· Effect of Hyp oil hemodynam ic changes dnriug 

ischemia,／reperfusion． Coat~l(O)．sham (●)．1{yp 2．5 

(x)，5(口 )．10(■ )mg·l【g一 ． =6 rabbits．j±5． 

‘P>0．05， P<0．05，‘P<0．01啊 (O)． 

Tab 1- Effects of Hyp oil pl m  LDH and CPK in 

reperfusion【njⅡred rabbits． n=6． ± ． 

‘P>0．05． P<0．01 contro1． 

L 

．

一
^1 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


BIBLID：ISSN 0253—9756 Acta Pha~ a~otogica Sinica 中国 药理 学报 1998 Jul；l7(4) ‘343 

Control 

Hyp 

H 仲  

Hyp 

Sham 

2．5 

5．0 

10．0 

l61±68 

97± 59 

73= 21 

42 l0 

33± l9 

193=35 

138 24a 

221±44 

263 55 

262 3I 

1 363± 343 

987= 316 

9l8 175。 

733±137 

617± 61 

1 587±60O 

1 463± 123。 

1 923=569 

1 895 549 

2 128± 196 

Cation contents in myocardinm after 

reperfesion M yocardial Ca and Na increased 

while Md’decreased upon reper[usion These 
changes were attenuated by Hyp injection‘Tab 2)． 

M DA production in isolated rat hearts 

Ischemia／reperfusion resulted in MDA inerease in 

cardiac effluent and in myoca rdium． The increase 

in MDA production was markedly attenuated by 

Hyp infused(Tab 3，Fig 2) 

Tab 3． Effe~s ofHyp onM DA contentsin ratmyocardinm 

j ured isehemim／reperfnsinn-n 8． 4-s， 

>0．05．“P<0．05． P<0．Ol v5 isehemia／reperfusion． 

t~mol·L MDA，ra~oldg wetwt 
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Fig 2． EffectofHyp Oll M DA contents in cardiac effluent of 

reperfusion injured rat hearts． Ischemia／‘reperfmion(O )． 

normal control(● )．Hyp 1(X)．10(口 )，100(● )ptmol 

· L～． ±s．’P>0．05． P<0．05， P<0．Ol (0 )． 

DISCUSS10N 

Although the nature of myocardial post— 

ischemlc re0erfusion imury remains controversial 

with many hypotheses In animaI models there ale 

2 main mechanisms：Caz overload and free radiea1 

forma rlon[ J
． It seemed that there was some 

relationshiD between these 2 phenomena 14j 

Al s0， the protective and antiperoxidative action of 

Ca blockers on reperfusion injury have been 

extensive1v Teportedt Our results demonstrated 

that Hyp，a Caz channel blocking agent，produced 

an effect on repedusion in facilitating the recovery of 

the mechanicaI and electrieal functions of the heart 

The protective effect on membrane damag e was also 

evident from the reduction in reperfuslon—induced 

cellular enzyme release 

In order to further elucidate the mechanism of 

the effect，an indirect index of oxygen free radical 

formation and lipid peroxidation signified by M DA 

was investigated The results suppo rted the 

hypothesis that protec tive effect of Ca channel 

blocker against reperfusion damage may be mediated 

by the inhibition of free radicaI and hence of lipid 

DeFOXidati。n in myoeardium／ 
． More substantial 

and direct proofs are required to clarify the 

mechanism ． 
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脂质过氧化 

A且的：观察金丝桃苷(Hpy)对缺血与再灌注心肌的 

保护作用及抗过氧化作用 方法：结扎家兔冠脉 

左降支 60 min后松开结扎 20 min，以多道生理记 

录仪持续记录左室内压 (LVP)、左室内压变化速 

率【LV±dp／dfJ、心电图{ECG)变化 再灌注后， 

取血和左心室肌测血浆肌酸磷酸激酶 {CPK)，乳 

酸脱 氢 酶 {LDH)及 心 肌 阳 离 子 含 量 采 用 

Langenderff系统 ，离体大鼠心脏缺血 40 min后再 

灌注 30 min 以荧光分光光度计测定冠脉流出液 

和心肌组织丙二醛 (MDA)的含量 结果：Hyp 10 

mg·kg iv可抑制缺血与再灌注所致的家兔 LVP 

Lv±dp／df ECG、血 浆 CPK、LDH和心肌 

c 、Mg2 、Na 含 量的变化 Hyp 1O和 1o0 

IJmol·L‘。可降低缺血与再灌注所致离体大鼠心肌 

MDA含量的增高．结论 ：金丝桃苷对心肌缺血与 

再灌注具有保护作用．此作用可能与其抗脂质过 

氧化有关 

⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ～ 段继  ～～& ⋯ ⋯ ⋯ ～～ 

全国第6届心血管药理学术会议将于明年召开 

全国第6届心血管药理学术会议将于1997年8月下旬在北京召开．会议将邀请心血管研究领域著 

名专家作有关学术前沿的专题报告，组织几个大家普遍关心问题的圆桌研讨会，并同时举办几个实验技 

术讲习班． 会议还将举行换届选举．欢迎全国从事心血管药理、生理、生化的研究工作者以及心血管 

临床医师参加． 有意参加者请与北京医科大学第三 医院血管医学研究所(邮编 100083)韩启德联系．到 

时将寄给第二轮通知， 

(中国药理学会心血管药理专业委员会) 
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