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Abstract

Isosorbide dinitrate (ISDN) has an inhibitory effect on platelet aggregation through the generation of
nitric oxide (NO). We examined the effect of ISDN on whole blood aggregation using an impedance
aggregometer. Blood samples were obtained from 16 patients with acute myocardial infarction and 4
patients with angina pectoris before and after an intravenous administration of ISDN during coronary
arteriography. Whole blood obtained from normal healthy donors was used for an in vitro study.

Whole blood aggregation after administration of ISDN was significantly inhibited compared to that
before administration (36.1+8.3 vs 43.7£8.4 Q, p<0.001), and cyclic guanine monophosphate (c-
GMP) concentration increased (5.56+2.0 vs 5.14%+1.86 p mol/m/, p<0.05). The inhibitory effect of
ISDN was also observed in the in vitro study, in which the effective concentration of ISDN corresponded
to the blood level of ISDN (= 10~7 mol) in the clinical setting. The inhibitory effect of ISDN was dimin-
ished by the addition of methylene blue or N°-monomethyl-L-arginine monoacetate in the in exo vivo and
in vitro studies. The concentration of c-GMP was increased by the addition of ISDN to platelets and white
blood cell suspended plasma compared to the control (1.93+0.50 vs 1.77 +£0.42 p mol/ml, p<0.05), but
there was no significant difference when ISDN was added to platelet-rich plasma.

These results suggest that ISDN inhibits whole blood aggregation through NO generation and white
blood cells are important in the mechanism of ISDN action.
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Selected abbreviations and acronyms

¢-GMP =cyclic guanine monophosphate

ISDN =isosorbide dinitrate

L-NMMA =NC-monomethyl-L-arginine monoacetate
MB =methylene blue

NO=nitric oxide

PRP =platelet-rich plasma

sGC=soluble guanylate cyclase
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Fig. 1 ISDN concentrations (left), impedance change (middle) and c-GMP levels (right) in blood obtained before and 1 min
after intravenous infusion of ISDN (5 mg) in patients with ischemic heart disease

The vertical bar and solid symbol represent the mean = standard deviation (SD).

Impedance change

+MB

Before
Effect of MB (10~* mol) or .-NMMA (10~* mol) on whole blood aggregation induced by collagen (10 pig/m/) mea-
sured using an impedance aggregometer

1min after
Fig. 2

NS

() | p<0.03 p<0.02 1

| |

1min after +L-NMMA

Before

Whole blood samples were obtained from patients with ischemic heart disease at 1 min after intravenous infusion of
isosorbide dinitrate (5 mg). Each value represents the mean+SD of 4-5 experiments.

NS =not significant. Other abbreviation as in Fig. 1.

ISDN 2L % QEDET, 2F ) BEMFIRIE IZHEL
L 7z (Fig. 2).

—7, invitro DRETTIE, BEAXVEL-£MIZ2
X1075,2X107" mol @ ISDN % i{FMT 5 &, &EEDH
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Fig. 3 Effect of the addition of ISDN on whole blood aggregation in-
duced by collagen (10 ug/m/) measured using an impedance
aggregometer

Whole blood samples were obtained from normal volunteers.
Each value represents the mean=+SD of 4-9 experiments.
Abbreviations as in Figs. 1, 2.
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Fig. 4 Effect of MB (107° mol) or L-NMMA (1073 mol) on whole blood aggregation induced by collagen (10 ug/ml) mea-

sured using an impedance aggregometer

Whole blood samples were obtained from normal volunteers. Each value represents the mean+SD of 4-6 experi-

ments.
Abbreviations as in Figs. 1, 2.
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Fig. 5 Effect of ISDN (2X 1077 mol) on c-GMP concentration in
platelet-rich plasma (PRP) (left) and platelets and white blood
cells suspension (Plts +WBCs) (right)

Blood samples were obtained from normal volunteers. Each
value represents the mean =+ SD of 6-7 experiments.
Abbreviations as in Figs. 1, 2.
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