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Mechanism of action of hydralazine and
ISF 2123 on arterial smooth muscle

M. WORCEL

Physiologie et Pharmacologie, INSERM Hépital Necker,
75015-Paris

The inhibitory action of hydrallazine (HYD) and
3-hydrazino-6-(2-hydroxypropyl)-methylamino pirida-
zine dihydrochloride (ISF 2123) was examined on
the rat isolated tail artery perfused at a constant flow.
Hydrallazine has been used in the therapy of
hypertension for more than 25 years. Despite this long
utilization its cellular mechanism of action is still not
known (Nickerson, 1970; Van Zweiten, 1968; Ko6ch-
Weser, 1976). HYD seems to lower blood pressure
through a direct effect on resistance vessels (Stunkard,
Wertheimer & Redisch, 1954; Reudi, 1950; Moyer,
1953) and ISF 2123 seems to have the same
hemodynamic effects as HYD (Pellegrini &
Abbondanti, 1977).

HYD inhibited reversibly the contractions induced
by either phenylephrine or serotonin in the distal
segments of the caudal artery of normotensive Wistar
male rats. Cumulative dose-response curves to HYD
were obtained with an ID,, of 2.2 x 1077 M, but the
proximal segments were practically unresponsive to
HYD. Conversely, both the proximal and distal seg-
ments from Okamoto spontaneous hypertensive male
rats responded to HYD with an ID,, of 1.1 x 10~ m.
After in vitro sympathectomy with 6-
hydroxydopamine the proximal segments from nor-
motensive rats were inhibited by HYD, and identical
responses were then found in proximal and distal seg-
ments from normotensive rats, the curve being shifted
to the left with an ID;, of 1.2 x 10-7 M. No such
differences were observed using ISF 2123 which in-
hibited the proximal and distal segments of artery
fron_} the three groups of rats, the ID,, being 1.1 x
107" m.

It is suggested that HYD and ISF 2123 may in-
teract with a ‘receptor’ for a biologically occurring
molecule. Accordingly the action of non cyclic
nucleotides was examined. Adenosintriphosphate
(ATP) which is normally released from nerve ter-
minals, did not contract or relax the artery at 10~* M,
but it completely blocked the response to HYD of
distal segments from normotensive rats, and both
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proximal and distal segments from hypertensive rats.
This effect of ATP is specific, since the response
to ISF 2123, which was not affected by the inner-
vation status, was not altered by ATP 10~ M in
any of the situations tested. It is concluded that HYD
and ISF 2123 act on peripheral arterial smooth
muscle, probably on specific receptors which are
physiologically affected by ATP or some related sub-
stance released from sympathetic nerve terminals.
Nonetheless, it seems rather difficult to accept that in
this case ATP has a ‘transmitter’ effect, as it was
proposed for some nerve mediated contractile or relax-
ant effects in smooth muscle by Burnstock, Campbell,
Satchell & Smythe (1970), Burnstock, Dumsday &
Smythe (1972) and Burnstock (1972).

The technical assistance of F. Da Ponte is gratefully
acknowledged.
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