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AIM . To study the effects of Que on the in-
traplatelel free calcium concentration and the
effects of calcium on the inhibition of platelet
aggregation by Que. METHODS: Using
Quin-2 fluorescence technigque. RESULTS;
Que inhibited the platelet aggregation and the
rise of [Ca®* ], induced by thrombin in
platelets. The values of IC;, and 95 % confi-
dence interval were 146, 2 (92.4—231. 3) and
78,5 (49.5 —124. 4) pmol-L.7!, respectively.
The inhibitory effects of Que on platelet ag-
gregation induced by thrombin were reduced
by adding calcium to the medium, and Que
had no effect on thrombin-induced internal
Ca’ release from dense tubular system.
CONCLUSION:; The inhibitory effects of«Que
on aggregation and the rise of [Ca®' 7] in
platelets was mainly due to an inhibition of

Ca®t influx.
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Our  previous studies showed that
quercetin  (Que ) possessed an action on
platelet aggregation in rats and in human
platelets and on reperfusion-induced archyth-

“=3_ An elevation of the cytosolic

mias in rats
free calcium concentration was thought to the
trigger for secretion. shape-change, and ag-

gregation of platelets**™%,

In the present
work., we investigated the effects of Que on

the intraplatelet free calcium concentration
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and the effects of calcium on the inhibition of
platelet aggregation by Que to clarify the
mechanism of the inhibitory actions of Que.

MATERIALS AND METHODS

Reagents Que was {rom the Shanghai Second
Chemical Reagent Factory (900905); Quin Z-AM.
digitonin, epoprostencl,and thrombin were from Sig-
ma. All other reagents were AR and dissolved triple
distilled water.

Preparation of platelets Human blood was ob-
tained from 56 healthy volunteers (M 30. F 26), aged
20—30 a. They had not been given antiplatelet drugs
for ar least 2 whk. Blood 10 ml was anticoagulated
with acid citrare; dextrose (ACD) 1+ 6 (vol tvol).
Platelers were obtained from plateler-rich plasma
(PRPY in our laboratory®', resuspended in a standard
medium containing NaCl 145, KC! 5. MgS50,1. glu-
cose 10, HEPES Ih mmol - L™', and maintained at
37 C, and pH 7. 4. The washed piatelet suspension
was used for both the f{lucrescence and the
aggregartion studies. The platelet count was adjusted
w 2x10Y-L"

Aggregation cxperlments
was studied at 37 C using Born’s method in a platelet
aggregometer {TYXN-91, Shanghai)™". A final con-
centration of thrombin 500 U <L~ was used in saline in

Platelet aggregation

a volume of 10 uL. Platelet aggregation was measured
and the maximal deflection was obtained after 5 min of
curve registration computed as a percentage of maxi-
mal aggregation.

Measurement of cytosolic free Ca’~ The mea-
surement of [Ca®" ] was performed using the fluores-
cent calcivm indicator Quin-2%. Plarelets were loaded
with Quin 2-AM 15 pmol <L ™" and washed with Ca®*-
free HEPES buffer. Informations about the 3 rypes of

passive Ca’ fluxes in human platelets were got by
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Quin-2 techniques; (1) the baszal Ca®*', (2) the
thrombin-induced Ca®" influx. and (3} the thrombain-
induced 1nternal Ca®” release. The latter 2 were guan-
titated by Ca’™ containing medium (1. 5 mmol-L "'
and Ca®"-depletion {(adding egtazic acid 1 mmol
«L7') Quin-2 fluorescence was measured at 37 C in
a Hatachi-850 fluorescence spectrophorometer with
339 om A and 492 nm Aw. [Ca®t ] values were caleu-
lated 7,

The data were expressed as 7 + 5. The signifi-
cance was evaluated by group comparison of ¢ test for
2 values and by ANOVA for more than 2 values.

RESULTS

Effects of Que on platelet aggregation
Que caused a concentration dependent inhibi-
tion of platelet aggregation. The IC;, and 95 %;
confidence interval was 146, 2 (92.4—231. 3)
pmol-L " '(r=0.9645, Tab 1J.

Tab 1. Effect of quercetin om human platelet aggre-
gatlon by thrombin (500 U-L™'), a=6. X*s.
fP<70.01 vs contrel.

Quercetin/ Aggregation/ Inhibtion/
pmol-L~! 24 2%
0 82.313.7
75 61 41+6.5° 21.7
150 33.66.0° 59. 2
3aon 18. 54, 3° 77.5
600 $.3x1.0 88. 7

Effect of Ca*"t on inhibition of platelet
aggregation by Que  Adding CaCl; {1 mmol
*L7'} to the platelet suspension. it showed
neither leading to platelet aggregation nor in-
creasing the aggregation of platelets induced
500 U-L ! thrombin (P>>0.05). But the in-
hibitory effect of Que of thrombin (500 U
« L7 )-induced platelet aggregation was re-
duced (P<C0.01, Tab 2).

Effect of Que on [Ca** |, level in platelets
The basal level of [Ca*t ], in resting platelets
was 10248 nmol-L™' (n=8), CaCl, 0.5

Tab 2. Effect of calcium on inhibition of platelet ag-
gregation by quercetin. n=4. xts5. P<{0.01 vs
Que 0. *P>0.05 , 'P<C0.01 vs CaCl; 0 and 1
mmol-L ™' in platelets.

. 0
Quercetin/ Thrombin/ Aggregation/

- Free CaCl,/

. 1 . -1 &
pmol-L U-mL calcium 1 mmol-L"!
) 4.5 85.9%6. 9 92,7449
600 Q.5 9.8+1.5 57.6%2 7

mmol+L " and thrombin 500 U+L™' induced a
rise in [Ca®t ], from the basal level to 179113
(P<0.05. n=2_8)and 933 *+ 66 nmol - L™!
{(P<<0.01, n=8), respectively.

Adding egtazic acid 1 mmol + L™ to the
platelet suspension decreased the cytoplasmic
free Ca®*' concentration from 10218 to 7419
nmol *L™'(p=8, P<{0.05). At a concentra-
tion of thrombin (500 U-L™'), the Ca’" re-
leased from dense tubular system caused an
increase of [Ca’t ] from 744+ 9 to 1331+ 12
nmol L' {P<C0, 05, n=28). Que 25— 400
pmol « L=! showed a significant inhibition of
the [Ca?* ] rise induced by thrombin in a dose-
dependent manner, and Que 400 pmol <L ™! de-
creased the response to thrombin to 83. 8 ¥
(P<Z0.01, IC;, and 95 % confidence interval
was 78. 5 (48. 5—124. 4 pmol -L™', r=
0. 9967, Tab 33, but Que 400 pmol+L~! had

Tab 3. Effect of quercetin on [Ca’* ] of platelet actl-
vated by thrombin (500 U-L"'}). n=8. X+ts.
‘P>0.08, “P<(0.01 vs saline.

Quercetin/ [Ca* ]/ Inhibstion /
pmol Lt nmol L™t %5
[ 933+ 66

12. 5 510+ 82" 2.5

25. 6 7Tl4+62° s 23.5

q0n,0Q 592445 36.5
100,90 1314757 33.9
200, 0 246 £ 65° 73. 6
440, 0 151 —=26° 83. 8
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no effect on thrombin-induced internal Ca®’
release from dense tubular system ([Ca*' ]
was 127413 nmol-L~', P>>0. 05 vs saline).

DISCUSSION

The results showed that Que inhibited
platelet aggregation induced by thrombin in a
dose-dependent manner. but the inhibitory
effect was reduced by adding CaCl, to the
medium. It suggested that the effects of
Que on platelet function are possibly related
to calcium.

The present study applied Quin-2 indica-
tor methods to the quantitative study of 3
types of passive Ca?t movement in platelets.
Que inhibited Ca®" influx in thrombin-activat-
ed platelets, buat bad no effect on thrombin-in-
duced Ca?trelease from dense tubular system.
Calcium influx is a majar pathway {or elevat-
ing [Ca?' ] by thrombin. [P, may be a messen-
These

results indicated that, like verapamil, Que

ger for intracellular Ca®t release'™ %,

does not affect TP, directly. Its effect may be
mediated through the Ca®*_ channel and
postaglandin-related reactions.

Cur results showed that CaCl,0. 5 mmol
+L.77 produced a rise in (Ca®" ], in platelets,
but no aggtegation (CaCl; 1 mmol-L~"), and
this indicated that the threshold for the aggre-
gometer responses was relatively high. 1t has
been generally accepted that [Ca®** ], the K.
value for platelet aggregation is 400 nmol
«L™", but CaCl; 0. 5 mmol « L™! only in-
creased the [Ca?t ] to 179 nmol+L~', which
was not sufficient to induce aggregometric re-
sponses. These results accorded with previous

observations'-%,

The ICsy of Que for the inhibition of ag-
gregation is 146. 2 pmol-L~', which is higher
than the ICs of Que for the inhibition of the
thrombin-induced Ca“*rise (78.5 pmol+L~1"),
The ICs, for aggregation is higher than that for

Catt rise because the drug does nat inhibir in-
ternal Ca’™ release. This suggested that the
inhibitory effect of Que on the platelet aggre-
gation is mainly due to the inhibition of the
Ca*t  influx. This could be
explained from other complex effects of
Que in platelets, such as the inhibition of
cyclic AMP phosphodiesterase'™, inhibition
of TXA,17,

observation
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Effects of propylene glycol mannate sulfate on thrombosis in

abdominal aorta in rabbits

CHEN Xiao-Ming, PAN Jia-Qi. ZHANG Zhi-Nan

{Division of Hematology, Peking Union Medical College Hospital . Beijing 100730, China?

AIM: To study the effects of propylene glycol
mannate sulfate (PGMS) on platelet adhe-
sion, aggregation and thrombosis in abdomi-
METHODS: FPlatelet
adhesion assay was performed with a platelet-

nal sorta in rabbits.
adhesion-meter. The platelet concentration
was determined with an electronic particle
counter, and the total radig-activity was de-
termined wiht Clinigamma-1272. RESULTS.
PGMS inhibited washed platelet aggregation
induced by thrombin iz witro. The value of
IC., was 0.9 mg-L™"'. {95 % confidence limit
—4.1—13.7 mg-L~"). At 10, 30, and §0
min after iv PGMS 75 mg+kg™’, the inhibition
rates of platelet adhesion were 90. 4 %,
41. 8 %, and 26.3 % and the inhibition rates
of platelet aggregation induced by thrombin
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0. 25, respectively ).

were 99 %, 122 %, and 110 % . respectively.
It did not exhibit any noticeable effect on
platelet aggregation induced by ADP and col-
lagen at this dosage. After 1.5 h of iv PGMS
75 mg + kg™! and total autologous "' In-
platelets 3, 3 > I0* the radicactivity and dry
weight of the injured and uninjured segments
were determined. The PGMS group showed a
significantly lower radicactivity (1.1 L 0.6
MBq), ‘""In-platelets (8.3+s 3.3 % 10°) as
welll as the radioactivity deposited =g~ out of
the total radioactivity infused % (0. 24 4
0. 21} compared with the control group (3.7
+0.5 MBg, 24. 64 3. 5> 10°, and 0. 86 +
CONCLUSION: PGMS
prevented the platelet adhesion and aggrega-
tion at the injured arterial wall.
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