BIBLID ¢ 1SSN 0253-9756 PEAEER

Acta Pharmacologica Sumica

1993 Nov; 14 (6> 1 505—508

Effects of quercetin on platelet and reperfusion-induced arrhythmias

in rats
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ABSTRACT The role of platelets in reperfusion ar-
rhythmias (RA) and the efficacy of quercetin (Que) in
preventing the arrhythmias were investigated in anes-
thetized rats.  Platelet count (PC) was performed, the
ultrastructure of piatelets was scrutinized » and the lev-
els of ({TXB:) and 6-keto-

prostaglandin F, alpha (Keto-PGF,,) in plasma were

thromboxane B:
determined by radicimmunoassay (RIA). The pre-
treatment with Que (5 mg+kg™') 2 min prior to reper-
fusion inhibited RA. Que remarkably improved the
inhibited the
platelet aggregation and thromboxane A.(TXA;) for-

ultrastructural deviation of platelet,

mation. and increased the prostacyclin (PGl:) genera-
tion and the ratio of PGI;/TXA,. The decrease in PC
and increase in TXB; level in plasma indicated the par-
ticipation of platelets in the arrhythmogenic activity of
ischemia and reperfusion. The results showed that
Que produced a protective effect againgt RA probably
through Inhibiting the platelet aggregation. TXA for-
mation &nd increasing the PGI; generation.
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Quetrcetin {Que) inhibited the platelet ag-
gregation’, the generation of oxygen free

radicals®",, and the
£a,4] .

reperfusion arrhyth-
mias Platelets were supposed to be a con-
tributory factor in the pathogenesis of arrhyth-

mias of ischemia and reperfusion®®.

The pre-
sent study was to investigate the effects of
Que on the platelet count. the concentration of
TXB; and Keto-PGF,.. and the ultrastructural
changes of platelets in the blood after reperfu-
sion,. so as to provide a further understanding

of its anti-arrhythmic mechanism.
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MATERIALS AND METHODS

Rats Wistar J raiws were provided by the Animal
Breeding Center, Suzhou Medical College.

Opergtive procedure Experiments were per-
formed™ on & Wistar rats (21045 18 g1 anesthetized
~!. The trachea.
and the right juguiar vein were exposed. The rais
were artificially wventilated 60 strokes
*min~* ventilated at 70 ml+kg ™' body weight, and the
chest was aopened by & parasternal incision. A sitk lig-
ature (1/0 Ethicon) was placed around the left anterier

with ip sodium pentobital 45 mg *kg

with air at

decending coronary (LADY. During a 15-min stabi-
Hzation, any rat exhiblting ventricuilar arrhythmias was
A plece of plastic tube (5

mm long. 1 mm OD) was placed slde by side 1o the

excluded from the study.

coronary artery which was then occluded by applying
tension upon the gilk ligature. After 10 min the occlu-
sion was released by removing the tube and the sitk lig-
ature. The rats were injected iv with either saline
(econtrol group) or test drugs 2 min before reperfu-
sion. The ECG lead 1! was recorded before surgery,
30 s before occlusion, during o¢clusion, and continued
for 10 min after the release of occlusion. The ventric-
ular extrasystoles (VE ). tachycardia
{VT), and ventricular fibrillation (VF) were record-

ed.

wventricular

Platelet count
syringe and a 20 pl portlon was immediately trans-
ferred into a plastic tube prefilled with 380 ul 1% am-
Platelets were counted in 8 Thoma

Blood was sampled with a plastic

monium ox&late.
Chamber under high power microscope.
Radicimmunoassay Blood 0.9 ml tasken with a
plastic syringe was transferred into & plastic tube pre-
flled with 0. 1 m} 2% EDTA-Na,.
trifuged for 10 min at 1200 g. The supernatant was
frozen at —20C. TXB: and Keto-PGF,, were deter-
mined in paired assays with **1-TXB; and '*1-Keto-
PGF . R1A Kkits.
Ultrastructure of platelet

The tube was cen-

The blood was collect-
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ed 1 a bottle with 3. 8% trisodium citrate. Platelet-
rich plasma (PRP) was fixed in 4% glhuiaraldehyde and
then in chilled osmic acid®. Observations were car-
tied out using Hitachi H-600 electron microscope.

Chemical* Que was bought from Beijing Chemi-
cal Works (891005). The RIA kits for Keto-PGFi.
and TXB; were supplied by the Thrombosis and
Hemostasis Research Unit, Suzhou Medical College.
Other reagents were 2l of AR grade.

Statistical analysis
Mortalities and incidence of arrhythmias were com-
pared by chi-square tests. For changes in PC, TXB,.
and Keto-PGF .., f test was used.

Data are given in 7 1 s-

RESULTS

Mortiality after reperfuslon In the con-
trol group, 3/7 rats died 7— 10 min aiter the
release of occlusion and in Me ;8O group 3/7
In Que 0.2 mg kg™ 'y 2/7 rats
died, at 1 mg+kg~', 5 mg-kg ! and verapamil

rats died.

(Ver) 5 mg+*kg™', all rats survived during the
10 min reperfusion period {(Tab 1)

Tab 1. Effects of Que on reperfusion arrhythmilas In
anesthetized rats. n=7, £+s *P>0.05, *P<0. 05,
*P<0. 01 ¢s aaline.

Dose/ VT VF zu::ti;n Onset  Rats

. =1 h i
mp kg’ rats rats thmias /s of VF/s died

Saline - 7 7 19367 12.614.7 3
1% MeSO — 7 7 199451 12.44+51* 3
Que 0.2 7™ 7 196454 11.816.00 2¢
1.0 ™ 2 190143 23.540.7° O

0 7 0 43+ 9 o

Ver 5.0 6 0 49+9° o

Repertusion-indoced arrhythmias The
reperfusion-induced arrhythmias developed 10
— 20 5 after the release of LAD ccelusion and
started usually as VE or VT followed by VF.
which
rhythm or inte PVCs again. In the groups
with Que 0.2 mg-kg™", Me,SO. and the con-
Que 1 mg

reversed automatically into sinus

trol group, all rats manifested VF.

*kg~*. reduced VF to 29% (2/7}: Que and
Ver 5 mg kg ' prevented completely reperfu-
sien-induced VF. and the duration of the ar-
rhythmias shortened significantly (P <Z0.01).
Que 1 mg+kg~ ! ebviated the cnset of VF (P <
0. 05).

PC after repertuslon The control level
of PC was 386 £ 17X 10°«L". PC lessened
during occlusion and reperfusion in saline-
treated rats (P<C0.05, Fig 1}. Que 5 mg
« kg ! increased the PC by 1.5% above the
control value. PC in rats treated with 5 mg
kg~ ! Que and Ver was higher »s that in the
control group (P <<0.05). Que 1 mg-kg™ "
tended to increase the PC (P >0. 05). 1In oth-
er groups no difference was séen vg the control
group {(#>>0.05, Tab 2).

L 1]
L]
»
Occlusion
Reperfusion
3

2
2

107"» Platelet count « L™
wl
3

L Oeclution _ | Reperiusion |
] 5 (U] 15
Time / min
Flg 1. Platelet count during coronsry occlusion and
reperfusion. n=10 rats. xts “‘P>0.05, "*P<<

0. 06 vs normal.

TXB; and Keto-PGF,, after reperfuslon
TXB: level was in-
creased end Kete-PGF, level was remarkably

In saline-treated rats.

decreased after occlusion and reperfusjon (P <<
0.01, Fig 2. Tab 2). TXB; levels were de-
creased « Keto-PGF, . levels and the ratio of Ke-
10-PGF ./ TXB,; elevated obviously in both Que
(5 mg*kg™!) and Ver groups vs the control

group. Que 1 mg kg~ tended to increase the
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Tab 2. Etfects of Que on PC. TXB:, and Keto-PGF,. in blood after reperfusion. =17, ¥ts. “P>0.05,
*P<0.05. “P<{0.01 ws saline.
Dase/ PC/ TXB:/ Keto-PGF,./ Keto-PGF,,
mg kg’ 10%.L ¢ ng+L~! ngsL~* TXB,
Saline — 354414 1 302+528 b1+ 46 0. 04
1% Me,S0 — 353413 1 30845480 53+ 3G 0 04
Que 0.2 3slt14 12264 574° 581 26" 0. 05°
1.0 363415 a8+ 327 781+ 63 0. 0g*
5.0 391412 5994-195° 1814-8% 0. 30
Ver 50 382413 5074+ 198° 177495 0. 35°

Keto-PGF,. level and decrease the level of
TXB,;(P>0.05). The level in groups of 0. 2
mg kg™’ of Que and 1% Me,SO were not dif-
ferent from that in the control group.

[T
1300
- 1 TXB;| P74 Kewo-PGF,
E 500
[
o7
E
d3s P L]
a
B
z .
.3 ! e
Normal [schemis Reperfusion
(a=10) (n=9) (n=7)

TXB; and Keto-PGF,, in rats after coronary
x*ts.

Flg 2.
occlusion and reperfusion.
** P< 0.01 us normal.

Ulirastructure of platelet after reperfu-
slomn The platelets after reperfusion lost their
discojd contour and became very irregularly
with a lot of pseudopods. The cytoplasm of
the platelets became coatse and swollen to-
ward the periphery. The open canalicular
sysiem was markedly dilated and most of the
microtubules were located bencath the plasm
Compared with the control
group, Que the ultrastructural
changes of the platelet. MNo obvious differ-

ence in the ultrastructure of platelet in Que 5

membrane.
alleviated

mg *kg~! group as compared with that of the
normal was seen (Fig 3, Plate 2).

DISCUSSION

The present work confirmed the protec-
tive effect of Que on reperfusion arrhythmias
with favorable changes of prostancids and
with inhibition of platelet aggregation.

The most seyvere arrhythmias occured af-
ter reperfusion, accompanied by a significant
decrease of PC in blood. The
induced arrhythmias as well as the decrease in
PC were inhibited by Que. The protective ac-
tions of Que indicated that arrhythmogenic ef-
fect of reperfusion was associated with bloed

reperfusion-

platelet activation.

Intravascular platelet aggregation during
reperfusicn was manifested in our experiments
by a decrease in PC and by deviations in the
ultrastructure of platelets. The elevated level
of TXB; and the Keto-PGF), level in blood
were also evidences that intravascular platelet
aggregation occurred during reperfusion.
There were some explanations for the rela-
tionship between platelets and reperfusion-in-
duced arrhythmias. Platelet aggregation and
excretjon may be involved in the arrhythmo-
5.7 Bloed platelets

and aciive mediators accumulated in the is-

genic effect of ischemia

chemic region seemed to play an important
role in the generation of reperfusion arrhyth-
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mias. The growth of the ischemic area could

be correlated with formation of multiple small

-8 Restoration of blood flow to the

thrombi
ischemic region resulted in displacement of ac-
cumulated platelet aggregates towards the mi-
The generation of TXB; and

formation of intravascular platelet aggregation

crocirculation.

favored a heterogenecus myocardial perfusion s
which in turn triggered a chain of events that
resulted in the occurrence of severe arrhyth-
mias and even death.

In conclusion. the decrease in PC, the ac-
tivation of platelets and increase of TXB,; level
in blood were indications of the participation
of blood platelets in the arrhythmogenic activ-
ity of reperfusion. The reperfusion-induced
arrhythmias were inhibited by Que. We pro-
posed that antiarrhythmic action of Que re-
sulted from inhibition of platelet aggregation
and TXA, formation. the increase of PGI,

generation and the ratio of PGL,/TXA..
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