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1 Inhibitors of serotonin reuptake in the central nervous system, such as ¯uoxetine, may also a�ect
the function of vascular tissues. Thus, we investigated the e�ect of ¯uoxetine on the vasomotor
responses of isolated, pressurized arterioles of rat gracilis muscle (98+4 mm in diameter at 80 mmHg
perfusion pressure).

2 We have found that increasing concentrations of ¯uoxetine dilated arterioles up to 155+5 mm
with an EC50 of 2.5+0.561076

M.

3 Removal of the endothelium, application of 4-aminopyridine (4-AP, an inhibitor of
aminopyridine sensitive K+ channels), or use of glibenclamide (an inhibitor of ATP-sensitive K+

channels) did not a�ect the vasodilator response to ¯uoxetine.

4 In the presence of 1076, 261076 or 1075
M ¯uoxetine noradrenaline (NA, 1079 ± 1075

M) and 5-
hydroxytryptamine (5-HT, 1079 ± 1075

M)-induced constrictions were signi®cantly attenuated
resulting in concentration-dependent parallel rightward shifts of their dose-response curves
(pA2=6.1+0.1 and 6.9+0.1, respectively).

5 Increasing concentrations of Ca2+ (1074 ± 361072
M) elicited arteriolar constrictions (up to

*30%), which were markedly reduced by 261076
M ¯uoxetine, whereas 1075

M ¯uoxetine
practically abolished these responses.

6 In conclusion, ¯uoxetine elicits substantial dilations of isolated skeletal muscle arterioles, a
response which is not mediated by 4-AP- and ATP-sensitive K+ channels or endothelium-derived
dilator factors. The ®ndings that ¯uoxetine had a greater inhibitory e�ect on Ca2+ elicited
constrictions than on responses to NA and 5-HT suggest that ¯uoxetine may inhibit Ca2+ channel(s)
or interfere with the signal transduction by Ca2+ in the vascular smooth muscle cells.
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Introduction

Inhibition of serotonin (5-HT) reuptake in the central nervous
system by ¯uoxetine (Prozac) has been widely used in the
treatment of various psychiatric disorders. It is believed that

this e�ect is speci®c without a�ecting the function of other
tissues. However, several recent studies suggested that
¯uoxetine may have other e�ects, apparently not related to

the inhibition of neuronal 5-HT reuptake. Fluoxetine was
found to be a potent antagonist at muscular and neuronal
nicotinic acetylcholine receptors (Colunga et al., 1997) and
inhibitor of neuronal Na+ (Pancrazio et al., 1998) and voltage-

dependent potassium (Tytgat et al., 1997) channels. Further-
more, ¯uoxetine reduced nitrendipine binding to dihydropyr-
idine-sensitive neuronal L-type Ca2+ channels and attenuated

intracellular Ca2+ transients in fura-2 loaded synaptosomes
(Stauderman et al., 1992). It has been suggeted that ¯uoxetine
inhibits potassium-induced 5-HT release by decreasing voltage

dependent Ca2+-entry into nerve terminals, similar to results
obtained with paroxetine, another serotonin reuptake inhibitor
(Stauderman et al., 1992). Fluoxetine also inhibited several

types of voltage-gated K+ channels in cultured human corneal
and lens epithelial cells (Rae et al., 1995).

In isolated rat uterus ¯uoxetine inhibited the contraction

induced by high K+ (Velasco et al., 1997). In smooth muscle
cells, low concentrations of ¯uoxetine (1077 ± 1075

M) de-
creased the delayed recti®er K+ current, whereas at higher

concentrations (1074
M) ¯uoxetine increased the Ca2+-acti-

vated K+ current (Farrugia, 1996).
Interestingly, there is an increasing number of case reports

describing atrial ®brillation, bradycardia (Bu� et al., 1991;

Friedman, 1991; Anderson & Compton, 1997) and syncope
(Ellison et al., 1990; McAnally et al., 1992; Cherin et al., 1997;
Livshits & Danenberg, 1997; Rich et al., 1998) associated with

¯uoxetine treatment. Recently a multicenter case-control study
has shown that in the elderly the consumption of ¯uoxetine
was signi®cantly associated with an excess risk of syncope and

orthostatic hypotension (Cherin et al., 1997). A signi®cant
blood pressure lowering e�ect of ¯uoxetine was reported in
DOCA-hypertensive rats (Fuller et al., 1979). The authors

suggested that a central action of ¯uoxetine on vasomotor
centers may be responsible for the reduction of blood pressure,
but the possible direct cardiac and/or vascular e�ects of
¯uoxetine were not excluded or determined.
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Other types of antidepressant agents such as tricyclic and
tetracyclic antidepressants have well documented cardiovas-
cular e�ects in patients without pre-existing cardiac disease

(Glassman, 1984; Burckhardt et al., 1978; Giardina et al., 1979;
Vohra et al., 1975; Boehnert & Lovejoy, 1985). One of the
most common manifestations of such e�ects is postural
hypotension, arising in part from a-adrenergic blockade

(Hayes et al., 1977; Glassman et al., 1979).
The possible underlying mechanisms of cardiovascular

e�ects of ¯uoxetine, a newer non-tricyclic antidepressant agent

known to be a potent and speci®c inhibitor of serotonin
reuptake (SSRI), are not known.

On the basis of these previous ®ndings we hypothesized that

¯uoxetine may a�ect the tone of resistance arterioles thereby
promoting hypotension. In order to avoid the masking e�ect of
neural and hormonal regulation of peripheral resistance the

present study was undertaken to characterize the e�ect of
¯uoxetine in arterioles isolated from rat gracilis muscle.
Furthermore, we aimed to elucidate the possible role of
endothelium, various K+ channels and altered Ca2+ sensitivity

in ¯uoxetine-induced vasomotor responses.

Methods

Isolation of arterioles

Experiments were conducted on isolated arterioles (*100 mm
active and *150 mm passive diameter at 80 mmHg) of male

Wistar rats (weighing 140 ± 180 g) gracilis muscle, as described
previously (Koller et al., 1995a; Sun et al., 1996). Brie¯y, rats
were anaesthetized with an intraperitoneal injection of sodium
pentobarbital (50 mg kg71). The gracilis muscle was isolated

from surrounding tissues, dissected out and placed in a
silicone-lined Petri dish containing cold (0 ± 48C) physiological
salt (PS) solution composed of (in mM): NaCl 110, KCl 5.0,

CaCl2 2.5, MgSO4 1.0, KH2PO4 1.0, dextrose 10.0 and NaHCO
24.0 and was equilibrated with a gas mixture of 10% O2 and
5% CO2, balanced with nitrogen, at pH 7.4. Using micro-

surgical instruments and an operating microscope a segment,
1.5 ± 2 mm in length of an arteriole running intramuscularly
was isolated, and transferred to an organ chamber containing
two glass micropipettes ®lled with PS solution. From a

reservoir the vessel chamber (15 ml) was continuously supplied
with PS solution at a rate of 40 ml min71. After the vessel had
been mounted on the proximal micropipette and was secured

with sutures, the perfusion pressure was raised to 20 mmHg to
clear the clotted blood from the lumen. Then the other end of
the vessel was mounted on the distal pipette. Both

micropipettes were connected with silicone tubing to an
adjustable PS solution-reservoir. Pressure on both sides was
measured by an electromanometer. The perfusion pressure was

slowly (approximately over 1 min) increased to 80 mmHg. The
temperature was set at 378C by a temperature controller
(Grant Instruments, Great Britain) and the vessel was allowed
to equilibrate for approximately 1 h.

Experimental protocols

Only those vessels which developed spontaneous tone in
response to perfusion pressure were used and thus no
vasoactive agent was added to the PS solution to establish

arteriolar tone. After the equilibration period the diameter of
arterioles was measured at 80 mmHg perfusion pressure under
zero-¯ow conditions by videomicroscopy as described pre-
viously (Koller et al., 1995a; Koller & Huang, 1997; Sun et al.,

1996). At the conclusion of each experiment, the bath solution
was changed to a Ca2+ free PS solution, which contained
sodium nitroprusside (SNP, 1074

M) and EGTA (ethylene

glycol-bis(b-aminoethyl ether)-N,N,N',N'-tetraacetic acid,
1.0 mM). The vessel was incubated for 10 min, and the
maximum passive diameter at 80 mmHg pressure was
obtained (passive diameter). The diameter was measured with

a microangiometer and recorded with a chart recorder.
Responses to increasing concentration of ¯uoxetine (1077 ±

1075
M) were obtained before and after endothelium removal

or in the presence of 1076
M glibenclamide (an inhibitor of

ATP-dependent K+-channels, Castle et al., 1989) or 1075
M 4-

aminopyridine (an inhibitor of aminopyridine sensitive K+-

channels, Castle et al., 1989). The endothelium of arterioles
was removed by perfusion of the vessel with air for *1 min at
a perfusion pressure of 20 mmHg (Koller et al., 1995a). The

arteriole was then perfused with PS solution to clear the debris.
Then the perfusion pressure was raised to 80 mmHg for
30 min to establish a stable tone. The e�cacy of endothelial
denudation was ascertained by arteriolar responses to

acetylcholine (ACh, 1077
M, an endothelium-dependent agent),

and SNP (1077
M, an endothelium-independent agent) before

and after the administration of the air bolus. The infusion of

air resulted in loss of function of the endothelium, as indicated
by the absence of dilation to ACh, whereas dilation to SNP
remained intact.

Responses to increasing concentration of pinacidil (an
opener of ATP-dependent K+-channel; 1078 ± 1074

M) were
obtained before and after incubation with glibenclamide

(1076
M; 30 min). Arteriolar responses were obtained to

increasing concentrations of 4-AP (1076 ± 361074
M).

In a second series of experiments responses of arterioles to
cumulative doses of noradrenaline (NA, 1079 ± 1075

M) and 5-

hydroxytryptamine (5-HT, 1079 ± 1075
M) were obtained. Then

the vessel was incubated with ¯uoxetine (1076, 261076 or
1075

M) for 5 min and vasoactive responses were reassessed.

After removal of the endothelium a Ca2+ free PSS was used to
superfuse the vessels until maximal dilation developed. Then
changes in diameter in response to increasing concentrations of

Ca2+ (1074 ± 361072
M) were assessed before and after

preincubation with ¯uoxetine (261076 and 1075
M; for 5 min).

The osmolality of the bathing ¯uid was adjusted to 300 mosm
at every concentration of CaCl2 administered. All drugs were

added to the vessel chamber and ®nal concentrations are
reported in the text. After responses to each drug subsided, the
system was ¯ushed with PS solution.

Materials

Fluoxetine and pinacidil were obtained from Research
Biochemicals International (RBI) and Sigma Co. (U.S.A.). All
other salts and chemicals were obtained from Sigma-Aldrich

Co. (U.S.A.) and were prepared on the day of the experiment.
Pinacidil was dissolved immediately before use in a small
volume of 0.01NHCl and was diluted in bu�er. 1072

M stock of
glibenclamide was prepared by dissolving the substance in 30%

wv71 (2-hydroxypropyl)-b-cyclodextrin (Cyclolab R&D Ltd,
Hungary), adding a small volume of 40% vv71 ethanol and
dissolving in bu�er. Fluoxetine was dissolved in PS solution.

Data analysis

Dilations were expressed as a percentage of the maximal
dilation of arterioles de®ned as the passive diameter at
80 mmHg perfusion pressure in Ca2+ free media containing
1073

M EGTA and 1074
M SNP. Constrictions were expressed
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as a percentage of the baseline diameter. From the logarithmic
regressions of the cumulative dose-response curves of
vasoactive agents the 50% e�ective concentrations (EC50)

were calculated. Where the drug interaction was apparently
competitive, the negative logarithm (pA2) of the equilibrium
dissociation constant (Ke) was calculated for the antagonist
(Arunlakshana & Schild, 1959; Kosterlitz & Watt, 1968). The

Ke was calculated from the equation Ke=a/(DR-1) where `a' is
the molar concentration of antagonist and `DR', the dose
ratio, is the measure of the rightward shift of the agonist dose-

response curve. In the graphical plots the arithmetic mean+
s.e.mean values were used, whereas for the other parameters
(EC50, pA2) means and s.d. values were calculated. Statistical

analyses were performed by analysis of variance followed by
Student's t-test. P values less than 0.05 (P50.05) were
considered statistically signi®cant.

Results

Arterioles isolated from rat gracilis muscle developed
spontaneous, myogenic tone in response to increasing the
perfusion pressure to 80 mmHg without the use of any

vasoactive agents. The active inner diameter of arterioles was
98+4 mm. The passive diameter of arterioles obtained in the
same conditions but in the absence of Ca2+ (see Methods) was

155+5 mm.

Arteriolar responses to ¯uoxetine: role of endothelium

Fluoxetine (1076 to 1075
M) elicited substantial dilations in

arterioles with an EC50 of 2.5+0.561076
M in a dose-

dependent manner (Figure 1). We have also found that

removal of endothelium had no signi®cant e�ect on dilator
responses of arterioles to ¯uoxetine (EC50=2.6+0.461076

M;
Figure 1).

Role of potassium channels

Next, we tested the possible role of ATP- and 4-aminopyr-
idine-sensitive K+-channels in the vasodilator action of
¯uoxetine. First we demonstrated that these K+-channels are
present in the gracilis arterioles. The ATP-sensitive K+

channel opener pinacidil dilated the arterioles (Figure 2B)
with an EC50 of 1.1+0.361077

M. Glibenclamide in a
concentration of 1076

M caused an approximately 20 fold

signi®cant (P50.01), parallel rightward shift of pinacidil dose-
response curve without a�ecting the maximum response. The
further signi®cant (P50.01) rightward shift by 1075

M

glibenclamide was non-parallel. From the parallel shift,
assuming a competitive interaction, a pA2 of 7.3+0.2 was
calculated. 4-aminopyridine (1075 ± 1073

M) constricted the

gracilis arterioles in a concentration-dependent manner
(Figure 2C). After preincubation and in the presence of the
ATP-sensitive K+ channel inhibitor glibenclamide (1076

M)
¯uoxetine-induced dilations of arterioles did not change

signi®cantly (EC50=2.9+0.561076
M; Figure 2A). Similarly,

preincubation of arterioles with 4-aminopyridine (1075
M)

did not a�ect the ¯uoxetine dose-response curve

(EC50=2.3+0.561076
M; Figure 2A).

Arteriolar responses to noradrenaline and
5-hydroxytryptamine

Next, we aimed to test the hypothesis that ¯uoxetine may
interact with noradrenaline (NA) or 5-hydroxytryptamine (5-

HT) receptors and/or the signal cascades. Therefore we tested
arteriolar responses to NA and 5-HT. Noradrenaline
constricted arterioles in a concentration-dependent manner

with an EC50 of 1.2+0.461076
M (Figure 3A). Fluoxetine

(261076
M) caused an approximately 4 fold signi®cant

(P50.05), parallel rightward shift of NA dose-response curve
without a�ecting the maximum response. From the parallel

shift, a pA2 of 6.1+0.1 was calculated.
5-Hydroxytryptamine constricted the arterioles in a

concentration-dependent manner with an EC50 of

1.1+0.361077
M (Figure 3B). Fluoxetine (1076

M and
261076

M) caused an approximately 10 and 20 fold, parallel
rightward shift of 5-HT dose-response curve respectively,

without a�ecting the maximum response. From the parallel
shifts, a pA2 of 6.9+0.1 was calculated. The calculated slope
of Schild regression was 71.1, indicating competitive

antagonism. Fluoxetine in a higher concentration (1075
M)

markedly reduced responses to 5-HT (1078 ± 1075
M; n=4)

and NA (1078 ± 1074
M; n=4) (Figure 3A and 3B, respec-

tively).

Arteriolar responses to Ca2+

In order to elucidate the possible role of altered Ca2+

sensitivity in ¯uoxetine-induced dilation we tested the
arteriolar responses to increasing concentrations of calcium.

In the absence of Ca2+ endothelium-denuded arterioles dilated
maximally. Administration of Ca2+ (1074 ± 361072

M) in a
dose-dependent manner elicited constrictions, restoring the

myogenic tone of arterioles (developed in response to
80 mmHg perfusion pressure) (Figure 4). The dose-response
curve to the increasing concentration of Ca2+ was character-
ized by a steep part indicating substantial constriction (1074 ±

7.561074
M) and a plateau phase (1073 ± 361072

M), where
the arteriolar tone was maintained. The presence of 261076

M

and 1075
M ¯uoxetine in the bath solution markedly (P50.01)

reduced Ca2+-elicited constrictions compared to controls
(Figure 4).

Figure 1 E�ect of cumulative doses of ¯uoxetine on normalized
diameter of arterioles isolated from rat gracilis muscle with intact
endothelium (Endo+; n=10) and after the endothelium removal
(Endo7; n=7). Data are mean+s.e.mean.
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Discussion

The main ®ndings of our study are that the serotonin reuptake

inhibitor ¯uoxetine dilates isolated rat skeletal muscle
arterioles; this dilation is not mediated by 4-AP- or ATP-
sensitive K+ channels or endothelium-derived dilator factors;
¯uoxetine reduced arteriolar constrictions to NA and 5-HT in

a competitive manner, and had a substantial inhibitory e�ect
on Ca2+-elicited constrictions.

Figure 2 (A) E�ect of cumulative doses of ¯uoxetine on normalized
diameter of arterioles isolated from rat gracilis muscle in control
conditions (Control, n=10), in the presence of 1076

M glibenclamide
(Glib, n=5), or 1075

M 4-aminopyridine (4-AP, n=5). (B) E�ect of
cumulative doses of pinacidil in the absence (Control, n=4) or in the
presence of 1076

M (n=4) or 1075
M (n=2) glibenclamide (Glib). (C)

E�ect of cumulative doses of 4-aminopyridine (4-AP) on normalized
diameter of gracilis arterioles (n=5). Data are means+s.e.mean.

Figure 3 (A) Changes in normalized diameter of rat gracilis
arterioles in response to cumulative doses of noradrenaline (NA) in
the absence (Control, n=6) or presence of 261076

M (n=6) or
1075

M (n=4) ¯uoxetine. (B) Changes in diameter of rat gracilis
arterioles in response to cumulative doses of 5-hydroxytryptamine (5-
HT) in the absence (Control, n=6) or presence of 1076

M (n=6),
261076

M (n=6) or 1075
M (n=4) ¯uoxetine. Data are mean-

s+s.e.mean.

Figure 4 Changes in normalized diameter to increasing concentra-
tions of calcium (CaCl2) in the absence (Control, n=8) and in the
presence of 261076

M (n=5), or 1075
M (n=4) ¯uoxetine. Data are

means +s.e.mean.
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Although ¯uoxetine is regarded a speci®c inhibitor of
serotonin reuptake in the neural tissue there are studies
indicating that ¯uoxetine may have cardiovascular e�ects as

well. There is an increasing number of case reports on
bradycardia, dysrhythmia (Bu� et al., 1991; Friedman, 1991;
Anderson & Compton, 1997) and hypotensive events (Ellison
et al., 1990; McAnally et al., 1992; Cherin et al., 1997; Livshits

& Danenberg, 1997; Rich et al., 1998) associated with
¯uoxetine treatment. Interestingly in an early study the blood
pressure lowering e�ect of ¯uoxetine has been described in

DOCA-hypertensive rats (Fuller et al., 1979). The authors
hypothesized that a central action of ¯uoxetine on vasomotor
centre underlies this e�ect, but the possible direct cardiac and

peripheral vascular e�ects of ¯uoxetine were not elucidated.
In the present study we hypothesized that ¯uoxetine may

a�ect the tone of resistance arterioles thereby promoting

vasodilation and hypotension. Thus we aimed to characterize
the direct e�ect of ¯uoxetine on the vasomotor tone of isolated
rat gracilis muscle arterioles.

Fluoxetine dilates skeletal muscle arterioles

We have demonstrated that ¯uoxetine has a concentration-

dependent vasodilator action in skeletal muscle arterioles with
an EC50 of 2.5+0.561076

M (Figure 1). These microvessels are
representative of resistance vessels determining peripheral

vascular resistance. The concentration of ¯uoxetine which has
a substantial dilator e�ect falls into the upper range of
therapeutic plasma concentrations (0.15 ± 1.561076

M) (Orsu-

lak et al., 1988; Kelly et al., 1989; Pato et al., 1991). Previous
studies reported similar concentrations of nor¯uoxetine, the
active metabolite of ¯uoxetine also present in the plasma of
¯uoxetine-treated patients (Orsulak et al., 1988; Kelly et al.,

1989; Pato et al., 1991). Furthermore, under certain conditions
(e.g. decreased metabolism in elderly, acute overdose etc) the
plasma concentration of ¯uoxetine and nor¯uoxetine can

reach even higher levels (Pato et al., 1991; Borys et al., 1992;
Hale, 1993). In addition, it is possible that ¯uoxetine can be
accumulated in various tissues. During chronic ¯uoxetine

treatment a concentration of ¯uoxetine 20 times higher than
the plasma has been detected in human brain (Karson et al.,
1993; Komoroski et al., 1994). Collectively, these ®ndings
suggest that under certain conditions the concentration of

¯uoxetine could reach levels which may a�ect peripheral
vascular tone.

Possible mechanisms of action: role of endothelium

Removal of the endothelium did not a�ect ¯uoxetine induced

dilations (Figure 1). Therefore we conclude that ¯uoxetine
exerts its e�ect directly on the arteriolar smooth muscle cells
without endothelial mediation.

Role of K+ channels

As earlier studies suggested that ¯uoxetine may a�ect various

K+ channels in cells, we hypothesized that opening of
arteriolar K+ channels may play a role in the vasodilator
action of ¯uoxetine. First we demonstrated the presence of the

ATP-sensitive K+ channels and the 4-AP-sensitive K+

channels on the gracilis arteriole (Figure 2). Pinacidil, a known
ATP-sensitive K+ channel opener dilated the arterioles and

this dilation could be competitively antagonized with
glibenclamide, a speci®c inhibitor of this channel type. The
non-selective inhibitor of various K+ channels, 4-AP elicited
signi®cant constriction of the gracilis arterioles indicating that

these channels are functional in the regulation of basal
arteriolar tone. However, neither the inhibition of the ATP-
sensitive K+ channels, nor the 4-AP sensitive K+ channels

signi®cantly a�ected the vasodilator action of ¯uoxetine
(Figure 2).

Role of NA/5-HT receptor inhibition

It is well documented that tricyclic antidepressant drugs act on
5-HT and NA receptors both in the central nervous system and

in the cardiovascular system (Baldessarini, 1997). Fluoxetine is
also known to interfere with 5-HT receptors and/or signal
transduction pathways in central nervous system (Fan, 1994;

Ni & Miledi, 1997). However, less is known about the possible
interaction between ¯uoxetine and 5-HT and NA receptors in
vascular tissue. Similarly to previous studies (Koller et al.

1995b), NA and 5-HT elicited substantial constrictions of
gracilis muscle arterioles. In the present study we found that
¯uoxetine caused a parallel rightward shift both in the 5-HT
and NA dose-response curves in skeletal muscle arterioles. On

the basis of these data one can assume, that ¯uoxetine
antagonizes 5-HT and NA receptors in resistance arterioles.

Role of Ca2+-sensitivity

It is known that an increase in intracellular Ca2+ in the

arteriolar smooth muscle follows the stimulation of various
NA and 5-HT receptors and is also necessary for maintaining
myogenic arteriolar tone. It is well documentated (Hill &

Meininger, 1994; Koller et al., 1995a; Sun et al., 1996; Koller &
Huang, 1997) that arteriolar myogenic constriction which
develops in response to increases in intraluminal pressure
depends on the activity of Ca2+ channels in the vascular

smooth muscle cells. In the absence of Ca2+, arterioles dilated
maximally, subsequent administration of increasing doses of
Ca2+ elicited substantial constriction. Thus, at 80 mmHg

perfusion pressure we studied the magnitude of Ca2+-induced
myogenic tone in the presence of ¯uoxetine (261076

M), which
markedly reduced calcium-induced vasoconstriction (a *50

fold rightward shift of Ca2+ dose-response curve), whereas a
higher concentration of ¯uoxetine (1075mol71 L) practically
abolished Ca2+-induced responses. Comparison of data
indicates that ¯uoxetine reduces arteriolar Ca2+ sensitivity

more e�ectively than the constrictor responses to NA or 5-HT.
Therefore it is likely that ¯uoxetine elicits dilation by inhibiting
Ca2+ entry to vascular smooth muscle cell. Previous studies

support this hypothesis, demonstrating that ¯uoxetine antag-
onizes neuronal Ca2+ channels (Stauderman et al., 1992;
Lavoie et al., 1997). Furthermore, we have recently found that

¯uoxetine caused a concentration-dependent decrease in
contractile force and depression of the amplitude, overshoot
and maximum rate of rise of depolarization of action potential

in right ventricular papillary muscles of the rat (Pacher et al.,
1998).

Collectively, these ®ndings support the hypothesis that
¯uoxetine by inhibiting Ca2+ channel activity and/or altering

Ca2+ sensitivity of smooth muscle cell, elicits an endothelium-
independent arteriolar dilation. The ¯uoxetine induced
reduction in arteriolar tone may underlie the hypotensive

events occasionally observed during ¯uoxetine administration.
It is also interesting to note that several vasorelaxant Ca2+

channel antagonists, especially dihydropyridine derivatives,

were found to exert certain antidepressant e�ects (Nowak et
al., 1993). Future studies should determine the possible
involvement of inhibition of vascular and/or neural Ca2+

channels in the antidepressant action of ¯uoxetine.
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In conclusion we found that ¯uoxetine elicits substantial
dilation of isolated skeletal muscle arterioles. This response is
not mediated by 4-AP- or ATP-sensitive K+ channels or

endothelium-derived dilator factors. Our results suggest that
¯uoxetine may antagonize adrenergic and serotinergic recep-
tors and/or block either entry of Ca2+ or may interfere with
the Ca2+-signal transduction in the arteriolar smooth muscle

cells, favouring reduction of vascular resistance.
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