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Effect of quercetin on platelet aggregation induced by oxyradicals
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AIM: To study the action of quercetin {(Que) on
inhibiting platelet aggregation. METHODS:
Active oxygen free radicals produced by xanthine/
xanthine oxidase (Xan/XO) reaction was used,
platelet aggregation was determined by the
turbidimetric method, and the Xan/XO oxyradicals
generating reaction by luminol-dependent
chemiluminescence ( Che) methcd. RESULTS:
Active oxygen free radicals enhanced the platelet
aggregation induced by ADP 1.6 umol-L™". The
rate of maximal aggregation increased from 29 %
—38 % for ADP to 59 % — 70 % for ADP + Xan/
XO. The enhancement was aholished by the
treatment ot platelet-rich plasma { PRP) with Que
650 pmol ' L™ or hydrocortisone {Hyd) 900 mg
-L™'. Both Que and Hyd scavenged the active
oxyradicals i vitro. The Che was decreased by
75.7 % (Que 4 umol'L™") and 79.0 % {Hyd 900
mg-L™') as compared with control. CONCLU-
SION: Active oxygen free radicals participated in
the platelst aggregation, and scavenging
oxyradicals by Que was one of mechanisms of
inhibiting platelst aggregation.

Dxygen Iree radicals produced by myocardial
ischemia-reperfusion play an important rele in
platelet activation®’ which can result in the platelet
hyperaggregability®” . Quercetin { Que ), one of
the patural flavonoids, is known to be a good
inhibitor of platelet aggregation[g'“. In this
paper, the relationship between active oxyradicals
and platelet aggregation was investigated ixn wvitro,
to provide a further understanding of the mechanism
of action of Que on inhibiting platelet aggregation.

MATERIALS AND METHODS

Rats Wistar rats { 2, a =13) weighing 221 + s 12 g
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were provided by the Animal Breeding Center, Suzhou
Medical College.

Reagents Que (3, 3', 4', 5. 7T-pentahydroxy-flavon:
Fluka} was prepared as 0.01, 0.02, ¢.03, 0.04, 2.5, and
5.0 mmol+ L™ ! solution in 1 % Me;SO. Xanthine { Xan)
was purchased from Sigma. Xanthine oxidase {X0O) was
supplied by Department of Biology, East China Normal
University. Hydrocortisone { Hyd} injection was a product of
Shanghai No 9 Pharmaceutical Factory {lot 940703). ADP
was purchased from Shanghai Institute of Biochemistry,
Chinese Acpdemy of Sciences. Luminol {5-amino-2, 3-di-
hydrer 1, *4-phthalazinedione:  Aldrich) was prepared as 2
mmol + L™! solution in phosphate buffer 50 mmol - L 7!
(pH 7.4) before use. Other were of AR.

Instruments  Platelet aggregation and chemilumine-
scence ( Che ) were measured with TYNX-91 model
aggregometer { Shanghai Institute of General Machinery and
Electron Technology ) and SHG-1 model lumiphotometer
{ Experimental Factory of Shanghai Measurement Admini-
stration}, respectively.

Preparations of platekets Fresh blood was obrained
from sodium pentobarbitone-anaesthetized {(ip, 45 mg-kg 1)
Wistar rat by abdominal aorta puncture. Whale blood was
collected inte 1359 {wol: vol) of 3.8 % wisodium citrate.
PRP was prepared by centrifugation at 250 ¥ g for 1D mun,
and platelet-poor plasma by centrifugation at 1 500 » g for 10
min. The platelet count of PRP samples was adjusted to
3x1pM-L".

Assay of platelet aggregation Plateler aggregation was
determined by Bomn's method® with modifications. PRP
{200 pL) was transfered into a cuvette and prewarmed at
37 T for 3 min before Que or Hyd was added, ADP {200
pmol+ L™ 1) 2 gL or plus Xan {1 mmol-L " 1)/X0 {500 IUJ
L7} 10 pl./5 pL. was added, and a 5-min aggregation curve
was recorded for each cuwverte. The inhibitory rate ol
aggregation (IRA) = {RA of control — RA after drug)/RA of
control.

Generation and measprement of oxygen free radicals
Oxygen [ree radicals were produced when Xan (0.05 mmol
-L71) 800 pL and X (50 IU-L7") 50 ul. were mizxed.
The oxygen free radicals reacted with luminot (2 mmat-L77,
50 ul.) producing a blue fluorescence {a =425 nm).

Statistical analysis The 7-test was used.

RESULTS

Oxyradicals enhanced platelet aggregation


http://www.cqvip.com

BIBLID: 188N 0253-9756

Arta Pharmacologica Simca o B #5558 & 4R

1996 Jul; 17 (4) + 335 -

Slight aggregation of platelet was triggered by low
concentration of ADP {(final concentration: 1.6
pmol+L 71}, the mean value obtained being 29 % —
38 % . As ADP and Xan/X0O were simultanecusly
added. the RA increased to 59 % — 70 % (P <
0.05) (Tab 1).

Tab 1. Inhibition of oxyradicals-enhanced ADP-indoced
plalelet aggregation by Que or Hyd. #=6-7, x % 5.
"P>0.05, "P<0.05 151 % Me, SO+ ADP, "P<0.01 »s
1 % Me,S0 + Xan/XO. *P < 0.05, ‘P<0.01 vs 1 %
Me, SO+ Xan/XO + ADP, 'P > 0.05, 'P < 0.01 vs saline
+ ADP. °*P < 0.01 +r saline + Xan/XO. P < (.01 vs
saline + Xan/X0O + ADP.

Rate of maximal Inhibitory race of

aggregation/ % aggregation/ %

1 % Me,;50 + ADP 38+3
1 % Me,SO+ Xan/X0 9+5
1 % BMeySO "

+ Xan/XO+ ADP 50 £18
Que 325 umol-L™'+ ADP 35+ 11° 7.9
Que 850 pmol* L'+ ADP 26 10° 31.5
Que 325 p.mol-L_l 4

+ Xan/ XO+ ADP 45£9 23.7
Que 650 ymol-L 7! .

" X0 + ADP 26+ 11 55.9
Saline + ADP 20+ 8
Saline + Xan/X0Q 7+4
Saline + Xan/XO + ATP 70+ 13"
Hyd 450 mg*L.~! + ADP 25+ § 13.8
Hyd 900 mg*L~"' + ADP 217 27.6
Hyd 900 mg-L.~" .

+ Xan/XO + ADP 186 -3

Anti-aggregation effect of Que Que 325 pmol
+L7! and 650 pmol + L7! inhibited the platelet
aggregation induced by ADP, the IRA being 7.9 %
and 31.5 %, respectively. Que 650 pmol- L 7!
abolished the oxyradicals-stimulated enhancement of
platelet aggregation. the RA was reversible in all
FRP samples (Tak 1)

Scavenging effect of Que on oxyradicals Jue
markedly inhibited the Che system, the ICg; being
2.8 (95 % confidence limits 1.5 - 4.2} pmo]-L7!
(Tab 2}.

Hyd effect on the enhancement Hyd 450 -
900 mg* L ! yielded no significant influence on
platelet aggregation mediated by low concentration

Tab 2. Effect of Que or Hyd on the Xan/XO lominol-
dependent chemiluminescence {Che) system. n =6, ¥ts.
"P>0.05., "P<0.01 vs phosphate buffer solution.
4p>0.05, TP<0.01 vs 1 % Me,SO.

Intensity of

Che/cp2s IRA/ %
Phosphate huffer solution 128+ 18
1 % Me, S0 136+ 18*
Que 1.0 pmol-L7° 116 £ 184 14.7
2.0 ymol-1. 7! 99 + 13 27.2
3.0 pmol-L7? 61+ 107 55.2
4.0 pmol-L 7! 334 75.7
Hyd 300 mg-1"! 1+ 11° 52.3
600 mg-1.7 ! 306+9 75.8
900 mg-L~' 26 £ §° 79.0

of ADP { P > 0.05), while Hyd 900 mg* L™*
abolished the enhancement induced by oxyradicals
(P<0.01) (Tab 1).

Scavenging effect of Hyd on oxyradicals
When Hyd concentration increased, the intensity of
Che gradually decreased. The inhibitory effect at
900 mg-L " was not different from that at 600 mg
L !{(Tab 2).
active oxygen {ree radicals caused by Xan/XO

Hyd only scavenged 1 or 2 kinds of

reaction system.
DISCUSSION

In this study, effect of active oxygen free
radicals on platelet aggregation was observed in
witro. In case of PRP, if a low concentration of
ADP was used as an inducer of platelet aggregation,
active oxygen free radicals produced by Xan/XO
reaction enhanced the platelet aggregation (Tab 1).
The results suggested that active oxygen free
radicals participated in the platelet aggregation.

In order to study the actions of oxyradicals on
platelet aggregation, we examined the role of Hyd,
an inhibitor of phospholipase A; ( PLA,). The
results indicated that the Hyd remarkedly both
inhibited the luminol-dependent Che and abolished

the oxyradical-enhanced ADP-induced platelet
aggregation, whereas  ADP-induced  platelet
aggregation was not inhibited by Hyd, From these

results, we speculated’ that the enhancement of
platelet aggregation induced by oxyradicals resulted
from thromboxane A; ( TXA;) by its activating
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PLA,"™, as TXA,,

membrane phospholipids, can be generated, and it

a metabolism produet of

was a potent vasoconstrictor and platelet aggregator.
Hyd could reduce TXA; formation by inhibiting
PlLA; and scavenging the active oxygen {ree
radicals,

Que not only

suppressed the platelet
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aggregation induced by ADP, bhut also abolished the 7?%4_*: -3 é‘

oxyradical-enhanced ADP-induced platelet aggrega-

tion. On the other hand, Que cbviously restrained 6 Y
< Wk, B B, RS

the luminol-dependent Che as well, this indicated
that it could scavenge the oxygen free radicals
produced hy Xan/X(O system, namely, a scavenger
of oxvyradicals. These results confirmed that the
scavenging oxyradicals by Que was one of action
mechanista of inhibiting platelet aggregation, this
conclusion accorded with previous studies'™ .
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