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Effects of quercetin on Na‘t’-K‘*’-exchanging ATPase

and Ca“*’ Mg“"’ -ATPase in rats

GU Zhen-Lun, XIAQO Dong, JIN Li-Qing', FAN Pan-Sheng®, QIAN Zeng-Nian
(Department of Pharmacology, Suzhou Medical College, Suzhou 215007, China)

ABSTRACT Quercetin (Que) ig 200 mg
+kg™'y qd X 14 d decreased activities of the
Na‘*?-K'*’—exchanging ATPase (I) of rat
brain plasma membranes and heart sarcolem-
mal and Ca“*t’Mg'*t’-ATPase (I1) of heart
Que 100 mg kg™’
reduced the activity of I from rat heart sar-
colemmal prepartion, but had no effect on that
The re-
sult shows that I of myocardium is more sen-

sarcolemmal membrane.

from rat brain plasma membranes.

Que also
showed a remarkable inhibitory effect in the II
of heart sarcolemma.

stive than that of brain in rat.
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The bioflavonoid quercetin (Que), which
is widely distributed in plants, decreased the
blood pressure and vascular resistance, inhib-
ited platelet aggregation, and had an anti-
arrhythmic effect~*. Que inhibited the
Na'*-K'*’-exchanging ATPase (I) purified
from the electric organ of electric eel™, plas-
ma membrane of calf heart®™, and Ca®%*"’
Mg“"-ATPase (II} of sarcoplasmic reticu-
lum™. 1In this study, the effects of Que on
ATPase I activities of rat brain membrane and
heart sarcolemma and on the II activity of
heart sarcolemma were investigated to explore
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its mechanism of action.
MATERIALS AND METHODS

We purchased Que from Chemical Reagent Facro-
ry of Shanghai. cuabain from E Merck. and ATP-Na,
from Boehringer Mannheim. All other reagents were
AR and prepared with tri-distilled water.

Wistar rats (a=236, % ) weighing 246+ 28 g.
were provided by Animal Breeding Center. Suzhou
Medical College, and maintained on normal rat chow
and tap water ad lib. Rats were randomly divided into
4 groups. The rats were given ig either 0.9 ¥ saline
(econtrcl group) or Que (50, 100, and 200 mg-kg™!)
daily. After 14 d of treatment, the rats were exsan-
guinated under pentoberbital (ip 40 mg-ke™!) anes-
thesia. Mgyocardial membrane fractions™ and brain
%) were prepared. Membrane pro-
tein was quantitated colorimetrically®, and adjusted
to 1 and 0.5 mg protein-ml™! with the medinm. All
the procedures were carried out below 4 C and the

plasma membranes

preparation was stored at —20 C.

1 activity was measured by monitoring the inor-
ganic phosphate released™®, A final concentration of
cuabain 1 mmol+L ™' was used as a blank. I activity
was assayed™!.

Statistical analysis was carried out with ANOVA,

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 myocardium of rats treated
with Que (100 and 200 mg+kg™') was signifi-
cantly lower than that of the control. Que 50
mg+kg~' tended to reduce the II activity.

Que 200 mg-kg~'inhibited I of rat synap-
tosomal membrane with 34 % of reduction in
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enzyme activity. A tendency of decline in the
enzyme activity was seen after Que 50 and 100

mg kg '(Tab 1).

Tab 1.  Effects of Que on Na™’-K'™’' -exchanging
ATPase (I) and Ca®**Mg®t'-ATPase (II} in rats. =
=9, It+s. *“P>0.05. "P<0. 05, *P< 0. 01 ¥s sallne.

Que/ 1/pmol -Piemg~'+h™* H/FT;OI‘EI
-1 ‘mg '-h
mg-kg
Brain Heart Heart
1] 8.1t£2. 6 16.1=6.0 2347.1
50 7.14£1.5° 14.93=%35.9° 22411, 2
100 6.9+1.1" 8. 6+5.2° 16+3.2"
200 5.3+1.¢° .71l 7 15+1. 7
DISCUSSION

The present work confirmed the inhibito-
ry effects of Que on I and II activities of plas-
ma membrane of myoccardium, and on brain
synatosomal I activity in rats in wive for the
first time. and it was consistent with what
was reported in vitro™ 7. And we also found
that the I of rat synaptosomal membrane was
less sensitively inhibited by Que than rat
myocardial enzyme.

Both Que and ouabain could inhibit I ac-
tivity. However, we have discovered thar
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 Que on arrthythmogenic action of ouabain
based on their identical inhibitory effects on 1,
although their models to inhibit I between
ousabain and Que 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 cardiac cells“®, and translocation of Ca®t
on the sarcoplasmic reticulum™, hut a real

physiclogical
(131 .

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®t transportation.
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Comparison of dopexamine hydrochloride, fenoldopam, and procaterol
on myocardial nutritional flow in rats’

QIN Fu-Zhong, GAO Zou?, ZHAQ Rong-Rui

(Department of Physiclogy, Shanxi Medical College, Taiyuan 030001, China)

ABSTRACT Myocardial nutritional flow
(MNF) using *™ Tech-
netimmn - tnethoxy - isobutyl - isonitrile (** Tc-
MIBI) in rats. At 25 nmol+kg™', dopexam-
ine hydrochloride (DH?}. fenoldopam. and
procaterol increased the uptake rate of *™Tc-
MIBI/g myocardium by 80.84+10.2 ¥ (P<<
0.01), 44.9%+86.3 % (P<C0.05), and 30. 2%
5.4 % (P<C0.05) respectively. These find-
ings suggested the potential advantages of DH

was determined

over other dopaminergic agonists in the treat-
ment of coronary disease.

KEY WORDS dopaminergic agents; myo-
cardium; blood flow velocity: techpetium Tc
99m sestamibi

Dopexamine hydrochloride (DH), a novel
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dopamine receptor both DA,
dopamine receptors and B;-adrenoceptors, un-
like dopamine, has little B,-adrenergic activi-

agonist at

ties and does not stimulate vascular ¢-adreno-

ceptors.

tion by reducing afterload and mild positive

It can improve the cardiac func-

inotropism without significant increase in
myocardial oxygen consumption®™¥. DH has
an anti-arrhythmic action during tmyocardial
ischemia®™. In an attempt to verify the anti-
ischemic action, we evaluated the effect of DH
on myocardial nutritional flow (MNF) and
made a comparison with fenoldopam (DA,
dopatnine receptor agonist) and procaterol (B,-
adrenoceptor agonist).

MATERIALS AND METHODS

9% Technetium - methoxy - iscbutyl - isonitrile
(**Tec-MIBI), supplied by Jiangsu Institute of Atomic
Medicine, Wuxi, China. was used. Preparation of
the cationic complex of "™ Tc-MIBI was performed by
using radioimmunoassay (RIA) reagent kit. The
saline eluent of "= Tc0,” (370 MBq) was added into
the ampule containing 1. U mg methoxy isonitrile crye-
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