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Effect of Combined Treatment with Aspirin
and Dipyridamole on Oxidative Homeostasis in Mouse Serum
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Using the method of peroxidative luminol-dependent chemiluminescence we showed that
combined treatment with aspirin in low dose and dipyridamole corrects imbalance in oxidative
homeostasis in mouse serum. This state resulted from a sharp increase in prooxidant processes
after platelet disaggregation with normal dose of aspirin or dose-dependent inhibition of free

radical processes with dipyridamole.
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Antiaggregant therapy is an essential component of
treatment for patients with cardiovascular diseases
preventing vascular thrombosis [5]. The most widely
used antiaggregant aspirin is often prescribed for a
life-long therapy in these patients [9]. However, aspi-
rin can cause bronchospasm in salicylate-sensitive
patients. Other patients cannot take aspirin due to gas-
trointestinal disease [7]. Recent studies showed that
aspirin can diminish the positive effect of angiotensin-
converting enzyme inhibitors in patients with heart
failure [8].

The antiaggregant effect of aspirin in low dose is
preserved in combined treatment with platelet antiag-
gregants characterized by another mechanism of ac-
tion (e.g., dipyridamole with angiogenesis-stimulating
activity) [2].

There are contradictory viewpoints on combina-
tion therapy with aspirin and dipyridamole. Some
authors reported that combination of aspirin in low
doses and dipyridamole is effective and pharmaco-
economically validated in patients with myocardial
infarction [3,10]. Other researchers showed that ad-
ministration of dipyridamole for potentiation of the
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effect of aspirin in coronary angioplasty increases the
risk of developing complications [11].

This work was designed to determine the most
effective course of aspirin treatment (monotherapy or
combined use of aspirin and dipyridamole). We eva-
luated the degree of imbalance in oxidative homeo-
stasis (OH) in mouse serum.

MATERIALS AND METHODS

Experiments were performed on 150 male (C57BIx
CBA)F, mice weighing 18-20 g.

In series I, the mice (n=30) intraperitoneally re-
ceived 0.2 ml dipyridamole (Persantin, Boehringer
Ingelheim) in a daily dose of 30 mg/kg for 30 days.
Control animals (n=30) were treated with 0.2 ml phy-
siological saline.

In series II, the mice (n=30) received aqueous
solution of aspirin in a daily dose of 0.5 mg for 30
days. Control animals (n=30) received drinking water.

In series III, the mice (n=30) intraperitoneally
received dipyridamole in a daily dose of 30 mg/kg and
drank aqueous solution of aspirin in a dose of 0.25 mg.
The blood and serum from control animals of series I
and II served as the control.

The mice were decapitated 2, 7, and 30 days after
administration of antiaggregants and physiological
saline (10 specimens in each period). The blood was
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sampled to prepare the smears and obtain the serum.
Blood smears were prepared routinely. Platelet count
was estimated by the method of Fonio (per 1000 ery-
throcytes in several fields of view). The serum was
obtained by centrifugation of blood at 2000 rpm for
15 min.

OH in mouse serum was studied by the oxidation
index. It was calculated as the ratio between luminol-
dependent chemiluminescence of free radical oxida-
tion (FRO) and total antioxidant activity (TAA).

Chemiluminescence of the reaction mixture con-
taining 700 ml phosphate buffer (pH 7.4), 50 ml 0.1
mM luminol, and 50 ml mouse serum was recorded on
an Emilite-1105 chemiluminometer [1]. H,O, (20 mM,
200 ml) was added to the mixture to initiate chemi-
luminescence. Total chemiluminescence was recorded
at 37°C for 2 min.

TAA was estimated by the interaction of ribo-
flavin with H,O, in the presence of Fe*'.

Chemiluminescence study of mouse serum was
performed taking into account chemiluminescence of
luminol in the reaction mixture with H,O, (control)
[1]. Serum protein concentration was measured by the
method of Lowry.

The results were analyzed by Student’s ¢ test for
small samples. The differences were significant at
p<0.05.

RESULTS

No differences were revealed between control mice in
series I and II. These animals were combined into a
common control group for series I, 11, and III.
Individual treatment with aspirin or dipyridamole
significantly decreased blood platelet count (Table 1).
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TABLE 1. Platelet Count in Mouse Peripheral Blood after
Individual or Combined Treatment with Aspirin and Dipyri-
damole (x10°, M+m)

Treatment, days
Group
2 7 30

Control 253.1£12.4 257.5+9.3 215.2+9.6
Dipyridamole 355.4+6.2 268.5%£7.5 276.7+9.7
Aspirin 380.7+5.4 467.5+£9.9 307.0+8.4
Dipyridamole

and aspirin 483.5£7.0 |4019.2+281.7| 89.4+6.6

Combined administration of these preparations was
accompanied by significant variations in platelet count.
Seven days after combined treatment with the test
preparations the number of platelets was 11.6-fold
higher compared to that observed in experiments with
administration of aspirin alone. However, combined
treatment with aspirin and dipyridamole caused throm-
bocytopenia by the end of the experiment.

Significant variations in blood platelet count prob-
ably serve as a compensatory response, which deter-
mines enzyme activity of the antioxidant protection
system and further blockade of this pathway. Platelets
contain antioxidant enzyme superoxide dismutase,
which contributes to inhibition of FRO in the serum
and maintenance of OH [7]. Previous studies showed
that long-term administration of dipyridamole (Cu-
rantyl) leads to destruction of abnormal bone marrow
megakaryocytes (source of platelets). These data sub-
stantiate enzymatic pathway of antioxidant protection
under these conditions [4].

Administration of dipyridamole modulated para-
meters of OH. By the end of the experiment this pre-
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Fig. 1. Total antioxidant activity (a) and free radical oxidation (b) in the serum from mice receiving physiological saline (light bars), dipyridamole
(slant shading), aspirin (dark bars), and aspirin in low dose and dipyridamole (vertical shading). p<0.05 compared to the control.
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paration dose-dependently decreased serum prooxi-
dant activity, but increased TAA (Fig. 1, a). The oxi-
dation index in dipyridamole-treated and control mice
was 45.3 and 105.3, respectively.

Activation of FRO in mouse serum was observed
2 days after the start of treatment with aspirin (Fig. 1,
b). The intensity of oxidative processes reached maxi-
mum on days 7 and 30. These data show that admini-
stration of aspirin in the follow-up period has no effect
on FRO. TAA in aspirin-treated animals progressively
decreased and was below the normal by the end of the
experiment (Fig. 1, a).

Individual administration of aspirin and dipyrida-
mole produced opposite changes in the serum oxidant
status. Our results support published data that the ef-
fects of these antiaggregants are mediated by different
mechanisms [3,10]. Chemiluminescence of the pro-
oxidant processes only slightly decreased by the 30th
day of aspirin treatment. However, serum TAA in con-
trol mice remained unchanged under these conditions.
These data illustrate high effectiveness of the anti-
oxidant protection system in mouse serum. The oxi-
dation index in animals receiving aspirin was 986.3.

Chemiluminescence of FRO in mouse serum de-
creased on day 2 of combined treatment with aspirin
and dipyridamole. In the follow-up period these anti-
aggregants normalized the concentration of free oxy-
gen radicals. The content of free oxygen radicals sharp-
ly increased after administration of aspirin, but de-
creased after treatment with dipyridamole (Fig. 1, b).
The test preparations dose-dependently decreased TAA

in mouse serum (Fig. 1, a). Under these conditions the
oxidation index in mouse serum was below the level
observed after individual administration of aspirin
(496.6). It can be hypothesized that combined treat-
ment with aspirin and dipyridamole stimulates the
reserve mechanism of the maintenance of OH. Our
study confirms that the effect of combined treatment
with aspirin and dipyridamole can be evaluated by
measuring chemiluminescence untensity.
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