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Effects of quercetin on Na‘ 一K +>-exchanging ATPase 

and Ca‘ M g‘ 一ATPase in rats 

GU Zhen—Lun，XIAO Dong，JIN Li-Qing ，FAN Pan—Sheng ，QIAN Zeng—Nian 

(Department of Pharmacology，Suzhou Medical College，Suzhou 215007，China) 

ABSTRACT Quercetin (Qus) ig 200 mg 
· kg一 ，qd× 14 d decreased activities of the 

Na‘”一K ’-exchanging ATPase (I) of rat 

brain plasma membranes and heart sarcolem— 

rn8l and Ca 。 ’M g‘。”一ATPase (Ⅱ)of heart 

sarcolemmal membrane． Que 100 mg·kg一 
reduced the activity of I from rat heart sar— 

colemmaI prepartion，but had no effect on that 

from rat brain plasma membranes． The re— 

suit shows that I of myochrdium is more sen— 

stive than that of brain in rat． Que also 

showed a remarkable inhibitory effect in the II 

of heart sarcohmma． 

KEY W ORDS quercetin I Na ”一K‘”一 

exchanging ATPase l Ca‘ M g‘ ’一ATPase； 

myoeardium ；sarcolemmaI brainI cell mem— 

brane 

The bioflavonoid quercetin(Que)，which 

is widely distributed in plants，decreased the 

blood pressure and VaSCUhr resistance。inMb— 

ited platelet aggregation， and had 'an anti— 

arrh【ythmic effect 一 ． Que inhibited the 

Ns 一K ’-exchanging ATP se (I) purified 

from the electric organ of electric eel[5]．plas— 

n18 membrane of calf hesrtC ． and Ca《 ̈  

Mg C2~-)ATPsse (II) of sarcoplasmic reticu— 

Ium In this study，the effects of Que on 

ATPase I activities of rat brain membrane and 

heart sarcohmma and on the II activity of 

heart sarcohmE[18 were investigated to explore 
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its mechanism of action． 

M ATERIALS AND M ETHODS 

We purchased Qlie from Chemical Reagent Facto- 

ry of Shangha i，ouabaln from E Merck，and ATP-Na2 

from Boehringe r Manmheim． All other reagents were 

AR and prepared with tri—distilled water． 

Wister rats( = 36， )weighing 246士5 28 g， 

W~l'e provided by Animal Breeding Center， Suzhou 

M edi∞1 College ．and  maintained on norfllaI rat ehow 

and tap water ad lib． Rats were randomly divided into 

4 groups． The ratswere giveilig either 0．9％ saline 

(contcoI group)or Qlie(5O'100．and 200 gag·kg ) 

daily． After 14 d of treatment，the rats were exsan- 

guinated under pentobarbitel(|p 40 mg·kg )aDe8一 

thasia． M呻 rdial membrane fractions aIId brain 

plasma membranes were prepared． M embrane pro- 

tein was quantitated colorimetrieally ”，and adjusted 

to 1 and  0．5mg protein·m1．1with themadinm． Al1 

the procedu 8 Virere carried OUt below 4 ℃ and  the 

preparation was stored at-- 20℃ ． 

1 activity was measured by monitoring the inor— 

ganie phospha te released‘ ． A final concen~'ation of 

otlahain 1 i~mo]·L一0 Wa日used as a blank． II activity 

w∞ assayed ． 

Stetistlcal analysis was carried OUt with AN0VA． 

RESULTS 

I activity of rat heart sarcolemma was in— 

hibited by Que dose_dependently． Que 200 

mg·kg inhibited 77 ． A Que 50 mg·kg 

tended to decrease the activity of the enzyme ． 

II activity in myoeardium of rats treated 

th Que(100 and 200 mg·kg )was signifi- 

csntly Iower than that of the contro1． Que 50 

mg·kg～tendedto reducetheIf activity． 
Que 200 mg·kg inhibited I of rat synap— 

tosomal membrane with 34 of red uction in 
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enzyme activity． A tendency of decline in the 

enzyme activity was seen after Que 50 and 100 

mg·kg一 (Tab 1)． 

Tab 1． gggects og Q∽ out Na “ ·K _。·exchanging 

ATPase (I)and Ca ’Mg ” ATPase (II)In rats． 

一9，i士 j． > 0．05， P< 0_05， P< 0_0I saHne． 

DlSCUSSIoN 

The present work confirmed the inhibito— 

ry effects of Que on I and II activities of plas— 

ida membrane of myocardium，and on brain 

synatosoma1 I activity in rats in 口D for the 

first time，and it was COnSistent with what 

was reported in vitro( ”． And we also found 

that the I of rat synaptosomal mem brane was 

less sensitively inhibited by Que than rat 

myocardial enzyme． 

Both QLie and ouabain could inhibit I ae— 

tivity． However． we have discovered that 

pretreatment with Que could significantly pre— 

vent guinea pigs from the attack of the cardiac 

arrhythmias induced by ouabain ． It seems 

to be difficult to explain the preventive effects 

of QLie on arrhythmogenic action of ouabain 

hased o13．their identical inhibitory effects o13．1， 

although their models to jnhibit I between 

ouabain and QLie are different(”． 

Que showed the similar inhibitory action 

on II． It is generally accepted that II is in— 

volved in the outward pumping of Ca。 from 

the cardiae cells ．and transloeation of Ca 

on the sarcoplasmic reticulumm ，but a real 

physiological role of the enzyme is not 

clear ． Que may be a useful agent in study 

of the relationships between the I，II activities 

and intracellular Ca transportation． 
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槲皮素对大曩钠钾腺苷三磷酸酶和 

钙镶腺苷三磷 酶的影响 ： ．2， 

顾振纶，肖 ，金摹清 ，范盘生 ，钱 曾年 

i丽孬教研室，苏州215oo7，中国) 

摘要 槲皮素(Que)ig 200 mg．kg～，qdX14 

d可显著降低大鼠心肌和脑钠钾腺苷三磷酸酶 

(I)的活力及心肌钙镁腺苷三磷酸酶 (17I)的活 

力}槲皮索100 rag·kg 降低心肌 I的活力t但 

对脑 I无明显影响． 实验结果提示t大 鼠心肌 

I对 Que的反应较脑I敏感；槲皮索也能显著 

抑制心肌 II的活力． 

关键词 捕!廛童； ”型 一交挟惶萱三壁墼 
酶}钙 ”一镁。 一腺苷三磷酸酶；心肌；肉膜} 

脑 ； 
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Com parison of dopexamine hydrOchlOride，fenoldopam ，and procaterol 

on myocardial nutritional flow in rats 

QrN Fu—Zhong，GAO Zou t ZHAO Rong—Rui 

(De／xz~ of Physiology，Shan：H Med．ical College，Taiyuan 030001，China) 

ABSTRACT M yocardial nutritional flow 

(MNF) wan determined using ” Tech— 

netium —methoxy—isobutyl—ismaitrile (” Tc— 

MIBI)in rats． At 25 nlTlO卜kg_。。d0pexam— 

ina  hydrochtorlde (DH )， fenddopam ， and 

procateroI increased the uptake rate of 。 Tc— 

MIBI／g myocardium by 80．8士10．2 (P< 

0．01)t 44．9士6．3 (P<0．05)，and 30．2士 

5．4 (P< 0．05)respectively． These find— 

ings suggested the pOtential advantages of DH 

over other dopaminergic agonists in the treat— 

ment of coronary disease． 

KEY W ORDS dopaminergic agents} myo— 

cardium ；blood flow velocity}technetium Tc 

99m sestamibi 

Dopexamine hydrochloride(DH)，a novel 
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。Now inz · 妒‘‘ Tomo~aphy-?k Af 

蟊K H。j蚌 ·s nd M|dic础 Cortege·T~ymm 030001， 

C  ̂ ． 

dopamine receptor agonist at both DA- 

dopamine receptors and&一adrenoceptors，us— 

like d0pamine．has little[~-adrenergic activi- 

ties and does not stimulate vascular a—adreno— 

ceptorsc”
．  It can improve the cardiac func— 

tion by reducing afterload and mild positive 

inotropism without significant increase in 

myocardial oxYgen consumption。一 ． DH has 

an anti-arrhythmic action during myocardial 

Ischemia∞． In an attempt to verify the anti— 

ischemic action，we evaluated the effect of DH 

on myocardial nutritiohal flow (MNF) and 

made a comparison with fenoldopam (DA， 

dopamine receptor agonist)and procaterol(岛一 

adrenoceptor agonist)． 

MATERIALS AND METHoDS 

’ Ttchnetium —methoxy —mobutyl—isonitrile 

(’ Tc—MIBI)。supplied by Jiangsu Institute of Atomic 

M~dlclr#~，W uxi。ChiI ，was used． Preparation ol 

the~stlortic comple~ol。 rc，MIB1waBpedormed b 

using radioimmtmoassay (RIA ) reagent kit． Tbe 

3 ine elueIIt of ~=TcO．一(370 MSq)啊as added into 

the ampule containing  l·0 rag methoxy isonitrile cryo- 
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