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EFFECTS OF 5-HYDROXYTRYPTOPHOL, A 5-HYDROXYTRYPTAMINE
METABOLITE, ON ISOLATED CEREBRAL ARTERIES OF THE DOG

L.H. WANG FU, SHIGEHIRO HAYASHI & NOBORU TODA
Department of Pharmacology. Shiga University of Medical Sciences, Seta, Ohtsu 520-21. Japan

5-Hydroxytryptophol (5-HTOL) caused a dose-depen-
dent contraction of helically-cut strips of dog cerebral
arteries. The 5-HTOL-induced contraction was sup-
pressed by cinanserin. as was the contraction induced
by 5-hydroxytryptamine (5-HT). Treatment with
5-HTOL shifted the dose-response curve for 5-HT to
the right and downward in a dose-dependent manner,
but did not attenuate the contractile response to
prostaglandin F22. It may be concluded that 5-HTOL
elicits cerebroarterial contractions by activating tryp-
taminergic receptors and also interferes with the action
of 5-HT on the receptors.

Introduction 5-Hydroxytryptamine (5-HT) is a
potent cerebroarterial constrictor (Toda & Fujita,
1973), and is converted by monoamine oxidase to
5-hydroxyindoleacetaldehyde, which is degraded by
aldehyde dehydrogenase to 5-hydroxyindoleacetic
acid (5-HIAA) or by aldehyde reductase to 5-hydroxy-
tryptophol (5-HTOL). 5-HIAA relaxes isolated cer-
ebral arteries and does not interfere with the contrac-
tile response to 5-HT (Toda, Hojo, Sakae & Usui,
1974). On the other hand, 5-HTOL appears to possess
5-HT-like vasoconstrictor activity (Allen, Gross,
Henderson & Chou, 1976); however, the mechanism
of contraction and the interaction between this meta-
bolite and 5-HT have not been determined. The pre-
sent study was undertaken to analyze the effect of
5-HTOL on dog isolated cerebral arteries and to
clarify its interaction with 5-HT.

Methods Cerebral arteries (basilar and middle cer-
ebral) were isolated from mongrel dogs of either sex,
which had been anaesthetized with sodium pentobar-
bitone (50mg/kg, i.p.) and killed by bleeding from
common carotid arteries. The arteries were cut into
helical strips and fixed under a resting tension of 1.5 g
in a muscle bath containing modified Tyrode solution
(Toda, Hayashi & Hattori, 1978). The upper end of
the strip was connected to a force-displacement trans-
ducer (Nihonkoden Kogyo Co., Tokyo). The bathing
media were maintained at 37 + 0.50C and aerated
with a mixture of 95% 02 and 5% CO2. 5-HT and
5-HTOL were added directly to the bathing media in
cumulative concentrations. Maximum contractions

induced by 5-HT in normal solutions were taken as
100%, and contractions induced by 5-HTOL or 5-HT
in the presence of 5-HTOL are expressed in relation
to this.

Results

In cerebral arterial strips, the addition of 5-HT in
concentrations ranging from 10-' to 2 x 10'6 M
caused a dose-dependent contraction. Further
increase in concentrations of 5-HT caused relaxations.
5-HTOL (2 x 10'6 to 2 x l0-' M) also produced
contractions in a dose-dependent manner (Figure la).
The maximum contraction induced by 2 x 10-4 M
5-HTOL was 52 + 6% of the contraction induced by
2 x 10'6 M 5-HT. The potency of 5-HTOL for induc-
ing contractions was approximately 1/2000 that of
5-HT. When preparations were repeatedly washed
with fresh solution and equilibrated for 40 to 50min.
the responses were reproducible. Treatment for 20
min with 10'6 M cinanserin suppressed the contrac-
tions induced by both 5-HTOL and 5-HT.
Treatment for 20 min with 10- M 5-HTOL did not

significantly alter the contractile response to 5-HT;
however, further increase in the concentrations to
5 x 10' and 2 x 10'4 M shifted the dose-response
curve for 5-HT to the right and downward in a dose-
dependent manner (Figure b). After repeated wash-
ing, the inhibition was reversed. Treatment with
5-HTOL (2 x 10-4 M) failed to attenuate the con-
tractile response to prostaglandin F2,, (2 x 10-8 to
10' M) in all 3 cerebral arteries in which it was
tested.

Discussion The addition of 5-HTOL caused a dose-
related contraction of isolated cerebral arteries of the
dog which was suppressed by cinanserin in a concen-
tration sufficient to antagonize significantly the re-
sponse to 5-HT. These findings suggest that the con-
tractile response to 5-HTOL is due to activation of
tryptaminergic receptors.

Treatment with 5-HTOL attenuated the contractile
response to 5-HT in a dose-dependent manner but
did not reduce the response to prostaglandin F2,. It
appears that 5-HTOL specifically antagonizes 5-HT
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Figure I Dose-response curves for 5-hydroxytryptophol (5-HTOL) and 5-hydroxytryptamine (5-HT) in cerebral
arterial strips. (a) Contractions induced by 2 x 10' M 5-HT (O) were taken as 100%; the absolute value of the
maximal contractions averaged 1996 + 368 mg (n = 9); (0) 5-HTOL (n = 9). (b) Contractions of cerebral arteries
induced by 2 x 10-' M 5-HT (0) in control media were taken as 100%; the absolute value averaged 2214 + 512
mg (n = 9). Values at 'zero' on the abscissa represent contractions induced by 5-HTOL alone; during a 20 min
incubation period, the arterial tone was stabilized at the level shown. (0) 5-HTOL l0-5 M (n = 6); (El) 5-HTOL
5 x I0- M (n = 6); (A) 5-HTOL 2 x l0- M (n = 8). Vertical bars represent s.e. means.

actions on cerebroarterial strips as do methysergide,
lysergic acid diethylamide, ergotamine and cyprohep-
tadine (Toda, Hayashi, Fu & Nagasaka, 1976;
Miuller-Schweinitzer, 1976; Edvinsson, Hardebo &
Owman, 1978). 5-Hydroxykynurenamine, a metabo-
lite of 5-HT via a different degradation pathway (Hir-
ata & Hayaishi. 1972), possesses a similar 5-HT-like
action on cerebroarterial smooth muscle and an an-

tagonistic action against 5-HT (Toda, Tokuyama,
Senoh, Hirata & Hayaishi, 1974), while 5-HIAA, a
major metabolite of 5-HT, fails to induce such actions
(Toda, Hojo, Sakae & Usui, 1974). It may be con-
cluded that a hydroxy group or an amino group, but
not a carboxyl group, at the end of the long side chain
of 5-HT metabolites is related to the agonistic and
antagonistic actions.

References

ALLEN G.S., GROSS, C.J., HENI)ERSON. L.M. & CHOU, S.N.
(1976). Cerebral arterial spasm. Part 4: In vitro effects
of temperature, serotonin analogues, large nonphysiolo-
gical concentrations of serotonin, and extracellular cal-
cium and magnesium on serotonin-induced contrac-
tions of the canine basilar artery. J. Neurosurg., 44.
585-593.

EDVINSSON, L., HARDEBO. J.E. & OWMAN, C. (1978). Phar-
macological analysis of 5-hydroxytryptamine receptors
in isolated intracranial and extracranial vessels of cat
and man. Circulationi Res., 42, 143-151.

HIRATA, F. & HAYAISHI, 0. (1972). New degradative routes
of 5-hydroxytryptophan and serotonin by intestinal
tryptophan 2,3-dioxygenase. Biochem. hiophys. Res.
Cominun. 47, 1112-1119.

MULLER-SCHWEINITZER, E. (1976). Responsiveness of iso-
lated canine cerebral and peripheral arteries to ergo-
tamine. Nauniyni Sc hmiedebergs Arch. Pharmac., 292,
113-118.

TODA, N. &.FuJITA, Y. (1973). Responsiveness of isolated

cerebral and peripheral arteries to serotonin. norepi-
nephrine, and transmural electrical stimulation. Circu-
latioti Res., 33, 98-104.

TODA, N., HAYASHI, S.. Fu. L. H. W. & NAGASAKA, Y.
(1976). Serotonin antagonism in isolated canine cer-
ebral arteries. Jap. J. Pliarmac., 26, 57-63.

TODA, N., HAYASHI, S. & HArrORi, K. (1978). Analysis of
the effect of tyramine and norepinephrine in isolated
canine cerebral anid mesenteric arteries. J. Pharmac.
exp. Ther., 205, 382-391.

TODA, N., Hojo, M., SAKAE. K. and Usui. H. (1974). Effects
of 5-hydroxyindoleacetic acid on isolated canine cer-
ebral arteries. Jap. J. Pharmnac., 24, 642-644.

TODA, N., TOKUYAMA, T., SENOH, S., HIRATA, F. &
HAYAISHI, 0. (1974). Effects of 5-hydroxykynurenamine,
a new serotonin metabolite, on isolated dog basilar
arteries. Proc. tiatii. Acad. Sci. U.S.A., 71, 122-124.

(Received September 25, 1979.)


