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Effects of genistein on aggregation and cytosolic free calcium in pig platelets’
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AIM: To study the effects of genistein on aggre-
gation and cytosolic free calcium concentration in
platelets. METHODS: Using turbidimetry to
analyse aggrepation and using Fura-2 fluorescence
technique to determine Ca’* level. RESULTS:;
Genistein strongly inhibited the pig platelet
aggregation induced by thrombin (250 U-L™'}.
When genistein concentrations were 5 and 20
pmol+L~", the inhibition rates on the aggregation
were 52 % and 73 %, respectively. Genistein
inhibited the rise of cytosolic free calcium
concentration in platelets stimulated by thrombin
(500 U-L™ ') in the presence of extracellular
Ca®* 1 mmol*L™'. When genislein concentra-
tions were 10, 20, 40, and 80 umol-L~!, the
inhibition rates were 24 %, 40 %, 63 %, and
65 % , respectively, but no effect on thrombin-
induced internal Ca** release from dense tubular
system. CONCLUSION: Genistein is a
potential anti-platelet agent, mainly due to an
inhibition of Ca®* influx.

Genistein (4,5, 7-trihydroxyisoflavone ) is a
specific inhibitor of tyrosine protein kinase
(TPK)Y. It inhibits platelet shape change and
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protein tyrosine phosphorylation in plz;,tele:t[2J .
In the present study, we investigated the effect of
gemistein on thrombin-induced pig platelet

aggregation .

MATERIALS AND METHODS

Thrombin, egtazic acid, Fura 2-AM, Triion
X-100, bovine serum albumin ( BSA}, RPMI-
1640, and genistein were from Sigma. All other
chemicals were AR.

Pig blood collected in plastic tubes and
anticoagulated with 0. 15 volume of ACD ( trisod-
um citrate 86, glucose 111, ecitric acid 53 mmol
-L-Y).

Platelet aggregation Pig blood was spun
at 200 x g for 15 min, and the supematant was
then spun at 800 x g for 10 min. The cells were
resupended at 2 x 10" platelets* L™! in Tyrode-
HEPES buffer ( NaCl 140, KCl 5, MgSO, 1,
HEPES 10, glucose 10 mmol-L~", pH 7.4).
Platelet aggregometry was carried by an SPA-4
aggregometer %DShanghm) . The platelet suspen-
sions (0.2 mL) were incubated with genistein for
2 min, and then stimulated with thrombin 250 U-
L~! for 3 min.

Cytosolic free calcinm Suspensions of 2
x 10" platelets* L' in an RPMI-1640 (pH 7.4)
containing 0.2 % BSA and HEPES 10 mmol -
L~" were incubated with Fura 2-AM 2.5 pmol -
L™7at 25 °C for 45 min. The cell suspension
was then spun at 800 x g for 10 min. The
resuspension was of 3 x 10'° ~ 4 x 10'° platelets-
L™! in a Tyrode-HEPES buffer. Fluorescence
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(A 340 nm; A, 500 nm) was measured at
25 C using LS50B Luminescence Spctrometer
(Perkin Elmer). Maximal fluorescence ( F,..)
was obtained after addion of Trton X-100
(0.1 % final concentration) in the presence of
CaCl, 1 mmol*L™! within 1 h. Minimal fluores-
cence ( F, ) was obtained after addition of
egtazic acid {10 mmol * L.~ ! final concentration)
within 1 h. Cytosotic free calcium concentration
([Ca2+ ]l) was c&lcu]ated: [CE.2+ ]i = Kd(F -
Fuin}/( Frm — F), K3=224 nmol+L~1 ),

Data were expressed as £ £ s and analyzed
by t test.

RESULTS

Stimulation of platelets with thrombin (250
U-L"!) resulted in the aggregation of 85 % =
12 % of platelets. Genistein strongly inhibited
the platelet aggretation induced by thrombin.
When genistein concentrations were 5 and 20
pmol - L=! the inhibition rates on aggregation were
52 % and 73 %, respectively. (Tab 1)

Tab 1. Effect of genistein on pig platelet sggregation induced
by thrombin 250 U-L-1. a=4 pigs. “P<0.01 vs control.

Genistein/pmol*L~!  Maxinal aggregation/%  Inhibition/ %
0 8512
5 4] £5° 52
20 23+ 8° 73

The fluorescence of platelets relatively stable
in 1h with no dmg in the presence of
extracellular Ca®* 1 mmol-L™"'(Fig 1).
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Fig 1.

Thrombin 500 U-L~! stimulated the rise in
[Ca®* ], in the absence or presence of
extracellular Ca?* 1 mmol-L~'. The effect was
inhibited in the presence of extracellular Ca** 1
mmol * L™! by genistein in a concentration-
dependent manner. When genistein concentra-
tions were 10, 20, 40, and 80 pmol<L~', the
inhibition rates were 24 %, 40 %, 63 9% ., and
65 % , tespectively (Tab 2), but genistein was
not inhibited on intemal Ca?* release in the
absence of extracellular Ca®* (Tab 3) .

Tab 2. mmﬁMm[Ca“].utplmletsﬁmm
b}fﬂ:rmiﬂnsmU'L'linﬂwprmtiextrme[hﬂar
calcium 1 nmmol“L-1, n =4 pigs.

bp < 0.05, P <0.01 vs control.

Genistein/ Thrombin” [ca?* 1

prmcl- L~ UeL-t oL Inhibition” %
¥ 0 1636
¥ 500 472+ 10
10 500 361 + 6° 24
20 500 283 = 9 40
40 500 173 £ 11° 63
80 500 165 = 7° 65

Teb3. Eifect of genisteln on [ Ca®* ], of platelet stimulated
by turombin 500 U-L~! in the absence of extracellular calcium

1 omol-L-!'. n=5pigs. "P>0.05 v comirol.
Genistein/pmol L~ Thrombin/U-L-'  [C&®* ] nmol-L™!
0 ] 355
] 500 678
20 500 714
40 500 59+ 9
80 500 6311
DISCUSSION

The results demonstrated that genistein
strongly inhibited thrombin-induced platelet
aggregation.  This evidence indicates that
inhibitor of TPK is & type of anti-platelet agents.

Elevation of cytosolic free calcium concen-
tration is thought to be important to many aspects
of blood platelet function, including shape
change, secretion and aggregation’®~% . Geni-
stein inhibited Ca®* influx in thrombin-induced
platelets, but had no effect on Ca®>* release from
dense tubular system. Calcium influx is a major
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pathway for elevating [ Ca®* ], by thrombin. IP,
is a second messenger for intracellular Ca®

release’” ). These results indicated that
genistein did not affect IP; directly. The effect
of genistein on cytosolic free calcium could be
related to its inhibition on platelet aggregation.

This suggests that the inhibitory effect of genistein f’fﬁ

on the platelet aggregation is mainly due to the
inhibition of the Ca®* influx.
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