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The effects of diquertin on the content of cyclic nucleotides in human platelets was studied.
Diquertin in a concentration of 5 mM increased the content of cAMP and ¢GMP in native
and thrombin-activated platelets probably due to inhibition of phosphodiesterase. Increasing
the concentration of diquertin above 5 mM did not potentiate this effect. The antiaggregation
effect of diquertin was probably associated with the increase in platelet levels of cyclic nu-

cleotides.
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Flavonoids are natural plant compounds [8]. Diquer-
tin or dihydroquercetin (DQC, 3,3’,4°,5,7-pentahy-
droxyflavanone) is a new preparation (Russia) ob-
tained from shredded larch wood of Larix dahurica T.
and Larix sibirica L. [1]. Flavonoids inhibit enzymes
involved in cell activation (protein kinase C, tyrosine
kinase, and phospholipase A,). Some flavonoids are
strong inhibitors of cyclic nucleotide phosphodieste-
rase [2,7]. The most potent phosphodiesterase inhibi-
tors display an antiaggregation effect on human plate-
lets in vitro.

Cyclic adenosine monophosphate (cAMP) and cyc-
lic guanosine monophosphate (cGMP) are second
messengers suppressing platelet activation. Cyclic nu-
cleotides inhibit phospholipase C [5], reduce platelet
content of cytoplasmic Ca>* [4], and activate Ca**-
ATPase [6]. cAMP reduces platelet content of cyto-
plasmic Ca** enhancing its intracellular deposition and
efflux from cells [4,6]. cGMP inhibits agonist-induced
Ca’" mobilization from intracellular stores and Ca?*
entry, attenuates phospholipase C activation, and mo-
dulates protein phosphorylation [3].
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Taking into account the role of cyclie nucleotides
in platelet activation, we studied the effect of DQC on
the content of cAMP and ¢cGMP in human platelets.

MATERIALS AND METHODS

Venous blood from 20 fasting donors (12 women and
8 men) was collected into tubes with 3.8% sodium ci-
trate (9:1 ratio). Platelets were isolated by centrifuga-
tion at 190g.

DQC dissolved in DMSO to final concentrations
of 1, 5, and 10 mM was added to the platelet suspension
and incubated at 37°C and constant agitation for 2
min. Absolute ethanol and HC] were added to the sus-
pension, mixed, and stored at -20°C. To analyse the
effect of DQC on cAMP and ¢cGMP contents in acti-
vated platelets, the suspension of native platelets was
incubated with various concentrations of DQC at 37°C
and constant agitation for 2 min, thrombin (0.5 U/ml)
was added, and platelet aggregation was recorded for 5
min. The reaction was stopped with absolute ethanol and
HCI. The samples were mixed and stored at -20°C.

Platelet contents of cAMP and ¢cGMP were esti-
mated in supernatants after ethanol extraction using en-
zyme immunoassay test systems for quantitative analy-
sis of cAMP and ¢cGMP (Bioimmunogen, Russia).
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TABLE 1. Effects of DQC on Platelet Contents of cAMP and cGMP (pmol/ml})

cAMP cGMP
DQC, mM - ) l . .
basal induced by thrombin basal induced by thrombin
(0.5 U/ml) (0.5 U/mi)
Control 59.2+2.2 40.6x1.5 34.9+2.6 22126
1 62.6£7.7 47.4%2.3 36.9+2.2 24.8+2.5
5 73.4+£2.0* 62.2+2.2* 52.2+1.7** 47.3+2.2*
10 80.7+3.0** 77.6+2.3* 56.9+1.9** 51.6+1.9*

Note. *p<0.05 and **p<0.01 compared with the control.

The results were analyzed by Student’s ¢ test.

RESULTS

In a concentration of 1 mM, DQC had practically no
effect on platelet content of cAMP. Platelet cAMP
level increased after incubation of platelets with 5 and
10 mM DQC and did not differ from the control after
thrombin-induced platelet aggregation in the presence
of 1 mM DQC. However, 5 mM DQC ecievated the
content of cAMP in the suspension of thrombin-acti-
vated platelets. After incubation with 5 mM DQC,
cAMP content was the same in thrombin-activated and
native platelets. Similar results were obtained after
incubation of platelets with 10 mM DQC (Table 1).

DQC in a concentration of 1 mM had no signi-
ficant effect on the content of cGMP in native and
thrombin-activated platelets. In the presence of 5 mM
DQC, the level of cGMP in native and thrombin-acti-
vated platelets significantly increased compared with
the control. Increasing the concentration of DQC to
10 mM did not potentiate the rise in cGMP in native
and thrombin-activated platelets in comparison with
5 mM DQC. However, cGMP content in native and
thrombin-activated platelets in the presence of 10 mM
DQC exceeded the control levels (Table 1).

These results indicate that DQC in a concentration
of 5 mM elevated cAMP and ¢cGMP contents in na-
tive and thrombin-activated platelets.

Platelet content of cyclic nucleotides depends on
the ratio between activities of anabolic and catabolic
enzymes. Degradation of cyclic nucleotides is cata-
lyzed by phosphodiesterases. Platelets contain various
phosphodiesterases: cGMP-activated cAMP phospho-
diesterase activating hydrolysis of cAMP and cGMP,
c¢GMP-inhibited cAMP phosphodiesterase with a low
dissociation constant, and cGMP-specific phosphodi-
esterase [9]. Various substances increasing platelet lev-
el of cAMP via activation of adenylate cyclase (pro-
staglandin E,, prostacyclin, and forskolin) stimulate

cAMP phosphodiesterase in platelets and trigger the
feedback mechanism regulating platelet content of
cAMP. However, nitrovasodilators contributing to the
formation of cGMP via activation of soluble guany-
late cyclase lead to a dose-dependent increase in the
content of cAMP in platelets, because cGMP de-
creases the intensity of cAMP catabolism suppressing
cGMP-inhibited cAMP phosphodiesterase.

Myricetin and quercetin reduce the content of
cAMP under the effects of prostacyclin [7]. These
flavonoids are believed to increase the concentration
of cAMP via inhibition of phosphodiesterase activity.
The increase in cAMP and cGMP levels in native and
thrombin-activated platelets is probably due to DQC-
induced phosphodiesterase inhibition. The increase in
the concentration of DQC above 5 mM was not ac-
companied by further increase in platelet levels of
cyclic nucleotides.

Thus, the antiaggregation effect of DQC probably
results from the increase in platelet content of cyclic
nucleotides.
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