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Study on organic nitrates, part VIII. Pharmacological

activity and nitric oxide generation capacity

of nitrate derivatives of piperazine
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Abstract:

Organic nitrates, derivatives of piperazine, incubated with L-cysteine hydrochloride in phosphate buffer at appropriately high pH

and temperature underwent decomposition, releasing nitric oxide (NO). NO generated in this reaction was quantitated by

polarographic method using a selective ISO NO sensor.

Spontaneously hypertensive rats were used in the tests of hypotensive activity of both investigated organic nitrates and their

hydroxyl analogues. The experiments with both groups of compounds were performed under identical conditions.

The results of the study demonstrated that the ability of individual compounds to release NO influenced in a different manner their

pharmacological activity.

Only the compound which released the largest quantity of NO during in vitro tests exhibited in vivo the most prolonged hypotensive

effect and significant decrease in all arterial blood pressure parameters.
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Introduction

Nitric oxide (NO) has been demonstrated to be an en-

dothelial factor causing vasodilatation. NO elicits its

effects by activation of guanyl cyclase, which results

in smooth muscle relaxation and decrease in blood

pressure, with additional antiaggregative effect [4, 9].

Organic nitrates used in the therapy (glyceryl trini-

trate, isosorbide-2,5-dinitrate) are used in case of in-

sufficient biosynthesis of endogenous NO from ar-

ginine [9]. Particular stages of organic nitrate bio-

transformations have not been fully elucidated so far.

However, it has been established that the presence of

thiols is necessary for guanyl cyclase activation by or-

ganic nitrates. In vitro incubation of glyceryl trinitrate

with an excess of cysteine, N-acetylcysteine or

thiosalicylic acid leads to spontaneous, nonenzymatic

release of NO and related S-nitrosothiols (SNT). Re-

duction of glyceryl trinitrate to NO in the cells is more

complex and probably involves both a nonenzymatic

and an enzymatic process [2]. Same routes of organic

nitrates biodegradation have been suggested to lead

mainly to therapeutically inactive metabolites – nitrite

and nitrate ions [1, 10]. Formation of pharmacologi-

cally active products, such as NO and SNT, is only

one of the directions of these transformations, which,

however, due to exceptionally potent biological activ-
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