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Noradrenaline (10 pg, 1IV) increases blood pressure of anaesthelized rats
with little effect on heart rate. Prefreatment of the rat with hydralazine (2 ma/kg 1V)
could not inhibit the noradrenaline-induced hyperiension in the rals. Both phento-
lamine (2 mg/kg 1V) and yohimbine (0.25 mg/kg 1V) not only reduce the blood pres-
sure of anaesthetized rals significantly (0 { 0.05) but also inhibils the hypertensive
effect of noradrenaline (10 ng. IV). Pheniclamine (2 mqg/kg (V). neither hydralazine
nor yohimbine pretreatment, significantly decreased the heart rate of the anaes-
thetized rats (p{ 0.05} trom the predrug value. The lindings suggest. therefore,

that hydralazine is nol suilable for the trealment of noradrenaline-induced hyper-

fension.

Gross and coworkers have shown
since 1950 that hydralazine is the most effec-
tive antihypersive ageni of the derivatives.
Hydraiazine has been used widely to treat
hypertension that occurs during pregnancy.

rrenteral administration of hydralazine has
also been used for the treatment of hyper-
tensive eme-~~ncies (Gerber and Nies, 1991},
There has been no report on the effects of
hydralazine on noradrenaline-induced hyper-
tension in rat. Therefore, the comparative
study on the antagonistic effect of phento-
lamine, yohimbine and hydralazine on the
noradrenaline-induced hyperlension in anaes-
thelizied rat is is carried out with a view 1o
shed some more indication of hydralazine
on anlihyperiensive treatment.

MATERIALS AND METHODS

Wistar rals of either sex weighing
250-300 g were anaesthelized wilh u  hane

(10 ma/kg). Urethane 25% in normal saline
solution was injecied intraperitoneally. The
tfrachea was cannulated to maintain the animal
on positive pressure ventilation in order {o
avoid any complicating effects of respiration.
The blood pressure was recorded di lly
from carotid arlery on a _irass . lygraph
Model 79 (FT03). The heart rate was recorded
from tachometer. The freshly-prepared hydra-
lazine (2 mg/kg) in normal saline solution was
injected into the femoral vein. Phentolamine
hydrachloride, yohimbine also freshly-pre-
pared in normal saline solution. The amount
of each drug injeclion should nol exceed
1 ml. Noradrenaline was also preparedbefore
use, it was mixed with antioxidant (ascorbic
acid) and immersed in ice lhroughout the
experiments. Noradrenaling (10 pg) was infected
inl - senously; the blood pressure and heart
rale were recorded for 15 min. After the
action of noradrenaline wore off, the blood
pressure and heart rate had reached the
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arteriolar smooth muscle by hydralazine
is not clear; numerous hypothesis have been
pul forth. Part of the vascular relaxation
caused by hydralazine is dependent on the
presence of endothelium. In addition, nitric
oxide can be generated from hydralazine
in vitro {Kruszyna, et al., 1987). The direct
acting, nitrogenous vasodilators cause red
blood cells to generate nilric oxide (Gerber
and Nies, 1991). In addition the inhibition
of catecholamine biosynthesis by hydratazine
has been documented (Liu, et al., 1974; Song-
kittiguna, et al., 1980; Chevillard, et al., 1980;
Houchi, et al., 1988; Morila, et al., 1986).
Yohimbine is a competitive antagonist that is
seleclive for alphay-adrenergic receptor,;
if it enters the CNS, whereas il acts to increase
blood pressure and heart rate. These aclions
are opposite 1o those of clonidine, an alphay-
adrenergic receptor agonisl. Furthermore,
yohimbine is also an antagonise of 5-HT
(Gerber, et al., 1991}. The decrease of blood
pressure of rate by yohimbine reparted here,
may be the resuit of the recent finding that
mammalian alpha adrenocepiors have been
identified by molecular cloning and reported
& types of alpha adrenoceptor. The three
atpha, adrenoceplors share about 75%
amino acid idenlity in their pulalive trans-
membrane regions, CM. Fraser and co-
Wi rs {  2) observed that high concen-
trations of adrenaline () 100 uM} applied to
cultured cells expressing alpha, C,y-encoded
adrenoceplors actually resulied in increased
accumulation of cAMP; this effect was also
seen wilh the alphasadrenoceplor agonists
UK 14340 and p-amino-clonidine and was
blocked by the antagonist yohimbine (Harrison,
1991). Yohimbine thal reduced blood pressure
of anesthetized rat reporled here might be
the blor 1de of adrenaline and even nora-
drenaline which caused the alphaCqqyen-
coded adrenoceplors to produce the accu-
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mulation of cAMF. The decreased cAMP
might atlennuate the vascutar tone and there-
by the vasodilatation; the fall of blood pres-
sure may be resulted because intraventricular
injection of hydralazine produced an hypoten-
sive effect (Gupta and Bhargava, 19865).
Yohimbine or phentoclamine not hydralazine
given intravenously prior to noradrenaline
could antagonise the pressor eiffect of nora-
drenaline on ral blood pressure. Phento-
lamine is an imidazole derivative is capabfe
of alpha-adrenceptor blockade lasling for
several hours; this blockade is more effective
against circulating adrenaline than it is agonist
neurally release transmiiter (Kroeger, 1985).
Phentolamine, however, is a partial agonist
and have a sympathomimetic aclivity and
can block the prejunctional alpha, as well as
alpha,adrenoceptor. This will interfere with
the ne _itive feer ack mechanism that nor-
mally limits the amount of noradrenaline
released. The neuron fails to shut itself off;
and the excess transmitter may produce
many sympathetic side efiecis via unblocked
beta adrenoceplors (Stokes and Qates, 1978),
It is suggesied long time ago, that intra-
venously administered hydralazine weakened
the hyperiensive effect of naradrenaline and
adrenaline in the cat (Gross. et al,, 1950).
This is opposite to su C

of hydralazi toanl _ :rat hy

effect of noradrenaline reported here compared
with the blockade of noradrenaline induced
vasopressor effect by both yohimbine or
phentolamine. This may be due to the species
difference.

It is suggested, therefore, that hydra-
lazine is nol recommended to treat I er-
tension with hypersecretion of noradrenaline
for example pheochromocytoma, neurolbas-
tor  ganglioneuroma and other calechola-
mine-producing tumors.
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