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Abstract

We have recently proposed that anandamide, or a related cannabinoid, is the endothelium-derived hyperpolarizing factor (EDHF) and
have now compared EDHF-mediated responses (induced by carbachol in the presence of both nitric oxide and prostanoid synthesis
inhibitors) with those induced by anandamide in the rat isolated superior mesenteric arterial bed. Both EDHF-mediated and anandamide-
induced relaxations were inhibited in the presence of high K* (60 mM) and opposed by blockade of K* channels with 10 mM
tetraethylammonium. The cytochrome P450 inhibitors, and putative EDHF inhibitors, clotrimazole (10 wM) and proadifen (SKF 525A)
(10 M), opposed both anandamide-induced and EDHF-mediated relaxations and also relaxant responses to the K* channel activator
levcromakalim. Therefore, EDHF-mediated and anandamide-induced vasorelaxations show very similar pharmacological characteristics,
with both responses being mediated via K* channel activation. Further, the actions of EDHF and anandamide are both sensitive to
proadifen and clotrimazole, EDHF antagonists which appear to act through K* channel inhibition. Accordingly, these results support our
proposal that an endocannabinoid is an EDHF. © 1997 Elsevier Science B.V.
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1. Introduction

In 1980 Furchgott and Zawadzki demonstrated that the
endothelium, in response to agonist stimulation, released
the endothelium-derived relaxant factor (EDRF) (Furchgott
and Zawadzki, 1980). Nitric oxide (NO) was identified as
an important mediator of endothelium-dependent relax-
ations by Palmer et al. (1987). However, it has become
clear that NO does not account for all EDRF activity, and
that there is an additiona factor, the endothelium-derived
hyperpolarizing factor (EDHF), which contributes to these
responses by hyperpolarizing the vascular smooth muscle
through K* channel activation (Taylor and Weston, 1988;
Garland et al., 1995). Indeed, EDHF is now thought to
assume greatest importance in resistance beds and may be
upregulated in response to impairment of NO activity
(Kilpatrick and Cocks, 1994; Kemp et al., 1995; McCul-
loch et al., 1997).

The identity of EDHF has so far remained elusive, but
it is thought to be a non-prostanoid arachidonic acid
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metabolite (Cohen and Vanhoutte, 1995). It has been
suggested that EDHF may be a cytochrome-P-450-derived
arachidonate metabolite, as some inhibitors of this enzyme
system oppose endothelium-dependent relaxations (Singer
et a., 1984; Pinto et al., 1987) and in particular those
mediated by EDHF (Bauersachs et al., 1994; Hecker et al.,
1994; Fulton et al., 1995; Campbell et al., 1996). However,
more recent evidence casts severe doubt on this contention,
since not al cytochrome P-450 inhibitors inhibit EDHF-
mediated responses (Corriu et al., 1996; Zygmunt et al.,
1996). In addition, the selectivity of these agents must be
guestioned because some cytochrome P-450 inhibitors,
which inhibit EDHF responses, are dso K* channel block-
ers and have been shown to inhibit K* channel activation
(Zygmunt et al., 1996) and may therefore inhibit EDHF at
its site of action rather than its synthesis.

More recently we have proposed that arachi-
donoylethanolamide (anandamide), an endogenous
cannabinoid derived from arachidonic acid (Di Marzo et
al., 1994), may represent EDHF (Randall et al., 1996).
This contention is based on the finding that in the rat
isolated mesentery and the conscious rat, the highly selec-
tive cannabinoid receptor antagonist SR 141716A inhibits
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NO-independent endothelium-dependent relaxations medi-
ated by EDHF. Furthermore, under conditions which evoke
EDHF release, we have detected an arachidonic acid
metabolite which is similar to or identical with anan-
damide. We have also reported that exogenous anandamide
causes endothelium-independent relaxations which are
blocked by raising extracellular K*, consistent with these
responses being mediated via K™ channel activation
(Randall et a., 1996).

In view of our proposal that anandamide, or a related
substance, is EDHF we have now carried out a comparison
of the vasorelaxant responses to carbachol, which releases
both NO and EDHF, with those to anandamide. In order to
define EDHF-mediated responses we have used carbachol
to evoke endothelium-dependent relaxations in the pres-
ence of both nitric oxide synthase and cyclo-oxygenase
inhibitors. In the present investigation we have compared
the sensitivity of EDHF-mediated and anandamide-induced
responses to K* channel blockade and elevation of extra-
cellular K™ (Adeagbo and Triggle, 1993). Furthermore, we
have examined the effects of the cytochrome P-450 in-
hibitors proadifen (SKF 525A) and clotrimazole on
EDHF-mediated and anandamide responses as there is now
evidence that these agents are EDHF antagonists, acting
through K* channel blockade (Zygmunt et al., 1996).

2. Materials and methods

2.1. Preparation of the isolated buffer-perfused superior
mesenteric arterial bed

Male Wistar rats (250—350 g; Bantin and Kingman,
Hull, UK) were anaesthetized with sodium pentobarbitone
(60 mg/kg, i.p.: Sagatal, Rhone Mérieux, Harlow, UK)
and following a mid-line incision the superior mesenteric
artery was cannulated. The arterial vasculature was dis-
sected away from the guts and placed in a jacketed organ
bath as previously described (Randall and Hiley, 1988) and
perfused a& 5 ml/min with gassed (95%0,/5%CO,)
Krebs—Henseleit solution (containing (mM): NaCl 118,
KCI 4.7, KH,PO, 1.2, MgSO, 1.2, NaHCO, 25, CaCl, 2
and p-glucose 10) plus indomethacin (10 pM).

2.2. Experimental protocol

Perfusion pressure in the superior mesenteric arterial
bed was continuously monitored by a pressure transducer
coupled to a MacL ab 4e recording system (ADInstruments,
New South Wales, Australia). Following a 30 min equili-
bration period, methoxamine (1-30 wM) was added to the
perfusion fluid to increase vascular tone by 80—100 mmHg.
Once stable tone had been established the vasorelaxant
effects of carbachol and anandamide were assessed in the
absence and presence of the NO synthase inhibitor N©-

nitro-L-arginine methyl ester (100 wM). Vasorelaxants
were administered close-arterialy as bolus doses in ran-
dom order in volumes less than 100 wl. In view of the
augmented vasoconstrictor responses in the presence of
NC-nitro-L-arginine methyl ester, consistent with the
blockade of basal NO synthase activity, the concentration
of methoxamine used in these experiments was reduced (to
1-4 pM) to induce an equivalent level of tone. This
methodology has previously been shown not to alter the
responses to an endothelium-independent relaxant, pa-
paverine (McCulloch and Randall, 1996).

In order to define EDHF-mediated responses, N S-nitro-
L-arginine methyl ester was incorporated in the subsequent
experiments involving carbachol, so that the relaxant re-
sponses were entirely NO-independent, and therefore
EDHF-mediated. Anandamide responses were found to be
unaffected by the presence of N C-nitro-L-arginine methyl
ester and are therefore NO-independent, accordingly N -
nitro-L-arginine methyl ester was not routinely included in
the anandamide experiments. In preliminary experiments
involving the various inhibitors the additiona presence of
N C-nitro-L-arginine methyl ester had no effects on anan-
damide-induced relaxation. Sodium nitroprusside was used
as an endothelium-independent vasorelaxant control. The
responses to sodium nitroprusside are well known to be
augmented in the presence of N ®-nitro-L-arginine methyl
ester and so al responses to sodium nitroprusside were
determined in the absence of N ®-nitro-L-arginine methyl
ester.

The vasorelaxant effects of carbachol, anandamide and
sodium nitroprusside were assessed in the absence and
presence of the relatively non-selective K* channel blocker
tetragthylammonium (10 mM). In order to investigate fur-
ther the contribution of hyperpolarization to EDHF-media-
ted and anandamide-induced vasorelaxation, the K* con-
centration of the physiological buffer was increased to 60
mM by isotonic replacement of NaCl with KCI (Adeagbo
and Triggle, 1993).

The effects of the cytochrome P-450 inhibitors, proad-
ifen (SKF 525A) and clotrimazole, were also assessed
against carbachol, anandamide and sodium nitroprusside.
In these experiments the appropriate agent was added to
the buffer at 10 wM for 30 min prior to the construction of
the dose-response curve to the vasorelaxant. Both agents
caused reductions in established tone and therefore it was
found necessary to increase the methoxamine concentra-
tion (to approx. 100 wM) to induce comparable levels of
tone to that in control experiments.

2.3. Data and statistical analysis

All data are given as the mean + SE.M. and were
compared by analysis of variance with statistical signifi-
cance being determined by Bonferroni’s post-hoc test.
ED,, values for vasorelaxant responses were obtained
from individual dose—response curves as the dose at which
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the half-maximal relaxant response occurred. These vari-
ables were determined by fitting the data to the logistic
equation:

o Roac: A
~ EDJs + A™

where R is the reduction in tone, A the dose of vasorelax-
ant, R, the maximum reduction of established tone, ny,
the slope function and EDg, the dose of the vasorelaxant
giving half the maximal relaxation. The curve fitting was
carried out using KaleidaGraph software (Synergy, Read-
ing, PA, USA). The EDg, values were converted to the
logarithmic values for statistical analysis. In some cases,
due to availability of anandamide, the full dose—response
curves could not be fully defined and in these cases the
effects of the various treatments have been compared by
analysis of variance of the individual responses with Bon-
ferroni’s post-hoc test.

2.4. Drugs

All solutions were prepared on the day of the experi-
ment. Proadifen (SKF 525A), clotrimazole, tetraethyl-
ammonium acetate, N S-nitro-L-arginine methyl ester, car-
bachol and indomethacin were all obtained from Sigma
(Poole, UK); anandamide which was synthesised from
arachidonoyl chloride and ethanolamine (Devane et 4.,
1992) and dissolved in an inert oil /water emulsion by Dr
E.A. Boyd, Department of Pharmaceutical Sciences, Uni-
versity of Nottingham; levcromakalim was a generous gift
from SKB. Proadifen, clotrimazole and indomethacin were
all dissolved as stock solutions in absolute ethanol. All
other drugs were then diluted to the required concentra-
tions in the Krebs—Henseleit solution.

3. Results

3.1. Effects of N®-nitro-L-arginine methyl ester on carba-
chol and anandamide-induced relaxations

Carbachol (5.5 pmol-546 nmol) caused dose-related
relaxations of methoxamine-induced tone, described by
EDg, = 1.87 £ 0.58 nmol and R, =875+ 43% (n=
11). In the presence of 100 .M N ®-nitro-L-arginine methyl
ester, carbachol (55 pmol-5.46 wmol; n=18) similarly
relaxed the established tone, but was significantly (P <
0.001) less potent (EDg, = 13.7 + 4.0 nmol), while the
maximal response was unaffected (R, = 80.7 + 5.1%)
(Fig. 1a.

Anandamide (1 nmol—-1 wmol) caused dose-related re-
laxations of methoxamine-induced tone which were unaf-
fected by the presence of NC-nitro-L-arginine methyl ester
(n=4) (Fig. 1b).
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Fig. 1. The vasorelaxant effects of (a) carbachol, (b) anandamide and (c)
sodium nitroprusside in the rat isolated perfused mesenteric arterial bed.
In a and b the (—m —) indicates the control relaxant responses of
methoxamine-induced tone, (— O —) indicates the responses in the addi-
tional presence of 100 wM N C-nitro-L-arginine methyl ester (L-NAME),
and (O) shows the relaxant effects of the agents against tone raised by
high extracellular K* (60 mM) in the presence of 100 M L-NAME. In
¢ (- O -) indicates the responses in the presence of high K* (60 mM). In
each case data are given as mean with the bars indicating S.E.M.
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3.2. Effects of high K* on carbachol, anandamide and
sodium nitroprusside-induced relaxations

In the presence of NC-nitro-L-arginine methyl ester,
raising tone with high K* abolished the relaxant responses
to both carbachol (Fig. 13 n=3) and anandamide (Fig.
1b; n=5), such that at the maximum doses used the
relaxations of tone were 8.9 + 2.5% (anandamide) and
3.1 + 2.1% (carbachol).

Sodium nitroprusside (10 pmol—336 nmol) also relaxed
high K *-induced tone. In this respect maximum relaxation
was depressed (62.4 + 3.4%; P < 0.001; n=7) relative to
the maximum responses against methoxamine-induced tone
(83.1+3.1%; n=7) (Fig. 1c). The ED,, vaues were
0.75 + 0.19 nmol (against methoxamine) and 1.88 + 0.64
nmol (against 60 mM K™), which were not significantly
different.

3.3. Effects of 10 mM tetraethylammonium on vasorelaxant
responses to carbachol, anandamide and sodium nitro-
prusside

Fig. 2 shows that in the presence of N S-nitro-L-arginine
methyl ester (100 wM), the addition of tetraethyl-
ammonium (10 mM) caused the dose-response curve to
carbachol to be shifted significantly (P < 0.001) to the
right (EDg, = 579 + 251 nmol) with a significant (P <
0.001) depression of the maximum (R, = 47.7 + 9.7%),
compared to that in the presence of NC-nitro-L-arginine
methyl ester alone (data given above).

Anandamide (1 nmol-1 pmol) also induced dose-re-
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Fig. 2. The vasorelaxant effects of carbachol in the rat isolated perfused
mesenteric arterial bed preconstricted with methoxamine in the presence
of 100 wM L-NAME: under control conditions (— m -); in the presence
of 10 mM tetraethylammonium (TEA) (- O -); in the presence of 10 uM
proadifen (— a -); in the presence of 10 wM clotrimazole (O). In each
case data are given as mean with the bars indicating S.E.M.
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Fig. 3. The vasorelaxant effects of anandamide in the rat isolated perfused
mesenteric arterial bed preconstricted with methoxamine: under control
conditions (—m -); in the presence of 10 mM tetragthylammonium
(TEA) (-0 -); in the presence of 10 wM proadifen (- A -); in the
presence of 10 wM clotrimazole (O). In the case of the proadifen data
the responses have been compared with the control data for anandamide
by analysis of variance and significant differences are indicated by **
(P < 0.01). In each case data are given as mean with the bars indicating
SEM.

lated relaxations of tone which were described by EDg, =
39.2+16.1 nmol and R, =94.7 + 9.8% (n=8). Fol-
lowing the addition of 10 mM tetraethylammonium the
vasorelaxant responses to anandamide (n = 8) were signif-
icantly inhibited such that there was a reduction (P < 0.05)
in the maximal response (68.9 & 5.1%), while the EDg,
was not significantly affected (56.7 + 13.8 nmol) (Fig. 3).

Addition of tetragthylammonium (10 mM) did not influ-
ence vasorelaxation to sodium nitroprusside (10.1 pmol—
101 nmol) as the dose-response in its absence was de-
scribed by EDg, =316+ 119 pmol and R, =84.7 +
21% (n=4), while in the presence of tetragthyl-
ammonium the values were not significantly different
(EDg, = 176 + 40 pmol and R, = 89.6 + 2.9%; n=4)
(Fig. 4).

3.4. Effects of clotrimazole on vasorelaxation to carba-
chol, anandamide, levcromakalim and sodium nitroprus-
side

In the presence of 100 wM N ®-nitro-L-arginine methyl
ester, clotrimazole (10 pM) substantially suppressed the
relaxant responses to carbachol, so that at the maximum
dose of carbachol used (5.46 pmol) the relaxation of tone
was 13.1+6.6% (n=23), which is significantly (P <
0.001) less than that seen in the presence of N C-nitro-L-
arginine methyl ester alone (79.2 + 9.4% relaxation; n =
12) (Fig. 2).
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Fig. 4. The vasorelaxant effects of sodium nitroprusside in the rat isolated
perfused mesenteric arterial bed preconstricted with methoxamine: under
control conditions (—m -); in the presence of 10 mM tetraethyl-
ammonium (— O -); in the presence of 10 wM proadifen (— A -); in the
presence of 10 wM clotrimazole (— O -). In each case data are given as
mean with the bars indicating S.E.M.

In the presence of 10 wM clotrimazole the vasorel axant
responses to anandamide (1 nmol-1 wmol; n=3) were
completely abolished (Fig. 3).

Addition of clotrimazole (10 wM) also significantly
(P<0.001) and substantially reduced the relaxant re-
sponses to a single dose of leveromakalim (35 nmol) from
933+24(n=51t011.6+ 7.7% (n=3).

Fig. 4 shows that the relaxant responses to sodium
nitroprusside (20 pmol-1 pmol) were not significantly
influenced by the presence of 10 wM clotrimazole (EDx,
=1.084+046 nmol and R, =822+4.8%, n=4),
compared to the control data given above.

3.5. Effects of proadifen on vasorelaxation to carbachol,
anandamide, levcromakalim and sodium nitroprusside

In the presence of 100 wM N C-nitro-L-arginine methyl
ester the responses to carbachol were substantially inhib-
ited by the additional presence of 10 M proadifen (Fig.
2) such that there was a 16-fold rightward shift in the
dose—response curve (EDg, = 217 4+ 61 nmol (P < 0.001)
and R, =448+ 4.1% (P <0.05; n=5)).

In 6 preparations which were treated with 10 pM
proadifen the dose-response curve to anandamide (1
nmol—-3 wmol) was significantly shifted to the right and
the significant differences between individua doses are
indicated in Fig. 3.

The vasorelaxant responses to a single dose of levcro-
makalim (35 nmol) were substantially (P < 0.001) de-
pressed in the presence of proadifen with a value of

34.1+4 8.7% (n=4) relaxation compared to 93.3 + 2.4%
(n=5) in its absence.

The presence of proadifen resulted in augmented re-
sponses to sodium nitroprusside such that, compared with
the control data given above, there was an increase (P <
0.05) in the maximal relaxation in its presence (R, =
100 + 5%) while the ED,, (3724 131 pmol) was unal-
tered (n = 4) (Fig. 4).

4, Discussion

In the present investigation we have now shown that
EDHF-mediated and anandamide-induced rel axations share
common characteristics, adding further weight to our pro-
posa that EDHF is an endogenous cannabinoid.

The relaxant responses to carbachol were only partly
sensitive to blockade of the NO synthase and this would
confirm our previous work (Randall et a., 1996; McCul-
loch et al., 1997), and that by many others (Adeagbo and
Triggle, 1993; Parsons et a., 1994; for review see Garland
et a., 1995; Zygmunt and Hogestatt, 1996), that there is a
substantial NO-independent component to endothelium-de-
pendent relaxations. This component is ascribed to EDHF
activity (Garland et a., 1995). In the present study we used
the technique devised by Adeagbo and Triggle (1993) to
demonstrate that in the presence of high extracellular K*
these responses were abolished, confirming that EDHF-
mediated relaxations occur via the activation of a K*
conductance. In comparison, the relaxant responses to
anandamide were insensitive to NO synthase blockade,
consistent with our previous studies demonstrating that this
agent is an endothelium-independent vasorelaxant (Randall
et a., 1996). However, in common with EDHF-mediated
relaxations, those to anandamide were also blocked by
raising extracellular K*, consistent with anandamide act-
ing as a hyperpolarizing agent. Furthermore, non-selective
blockade of K* channels with tetraethylammonium also
antagonised both EDHF-mediated and anandamide-in-
duced relaxations. Taken together these results clearly
indicate that both agents induce vascular smooth muscle
relaxation through the common pathway of K* channel
activation.

The precise identity of the K* channels activated by
EDHF and anandamide is unclear from the present study.
However, we have previously shown that relaxations to
both EDHF (McCulloch et a., 1997) and anandamide
(Millns and Randall, unpublished observations) in the rat
mesentery are insensitive to glibenclamide and are there-
fore not mediated by ATP-sensitive K* channels.

The vasorelaxant responses to anandamide occurred in
the presence of the cyclo-oxygenase inhibitor, indo-
methacin, and in pilot experiments did not differ between
the absence and presence of this agent. It would, therefore,
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appear that anandamide-induced relaxation is aso
prostanoid-independent, which contrasts with an earlier
report on rabbit cerebral vessels that anandamide-induced
relaxation occurs via prostanoid release (Ellis et al., 1996).

The identity of EDHF has been a matter of controversy
for almost the last decade, with many reports suggesting
that it is an epoxide of arachidonic acid produced from the
epoxygenase pathway by a cytochrome P-450 mono-
oxygenase system (Singer et al., 1984; Pinto et a., 1987;
Bauersachs et al., 1994; Hecker et al., 1994; Fulton et al.,
1995; Campbell et al., 1996). This contention is largely
based on the observation that some inhibitors of cy-
tochrome P-450 inhibit EDHF-mediated relaxations in a
variety of different vascular bed and species. In the present
study we similarly report that the cytochrome P-450 in-
hibitors proadifen and clotrimazole inhibit substantially the
EDHF component of relaxations to carbachol, without
inhibiting relaxation to the endothelium-independent va-
sorelaxant sodium nitroprusside. However, others have
shown that these agents are also K™ channel inhibitors and
therefore inhibit EDHF at its site of action rather than its
synthesis (Zygmunt et al., 1996). In the present study we
have al so found that both clotrimazole and proadifen greatly
inhibited the relaxant responses to the K* channel activa-
tor levcromakalim, and so have confirmed the work of
Zygmunt et a. (1996). Although, EDHF and levcro-
makalim activate different classes of K* channel (Garland
et al., 1995; Zygmunt and Hogestatt, 1996), these results
certainly suggest that both clotrimazole and proadifen are
also K* channel inhibitors, and perhaps should best be
regarded as EDHF antagonists. In the present investigation
we also found that both proadifen and clotrimazole inhib-
ited anandamide-induced relaxation, further suggesting that
anandamide and EDHF act via a common mechanism,
consistent with our proposal that EDHF is an endogenous
cannabinoid.

The order of potency for the inhibitors was the same for
their actions against EDHF compared to anandamide-in-
duced relaxation. However, proadifen had greater effects
against carbachol compared to anandamide-induced relax-
ation. The greater inhibitory effects against the responses
to carbachol probably relate the fact that proadifen has
appreciable antimuscarinic properties (Taylor et al., 1980).

It was somewhat surprising that tetraethylammonium
and proadifen did not fully block the EDHF-mediated
responses. However, similar observations have been made
by others in respect to non-selective K* channel blockers
(Zygmunt and Hogestatt, 1996) and cytochrome P-450
inhibitors (Zygmunt et al., 1996) and this apparent inabil-
ity to abolish these responses may relate to their poor
selectivity for the precise K* channels activated by EDHF.

Although clotrimazole, proadifen and tetraethyl-
ammonium showed the same rank order of potency against
EDHF-mediated and anandamide-induced responses,
proadifen and tetraethylammonium were, in general, more
effective at blocking the former. The explanation for this

apparent discrepancy is not immediately clear but may
relate to the fact that for carbachol to cause EDHF-media-
ted relaxations it must evoke EDHF release from the
endothelium, whilst anandamide acts directly on the vascu-
lar smooth muscle. This difference introduces a second
potential site of action for the inhibitors, which could
potentially interfere with EDHF release. In this context a
recent study has shown that the action of endothelium-de-
pendent vasorelaxants on the endothelium is accompanied
by hyperpolarization of the endothelium, involving cal-
cium-activated K* channels, sensitive to the EDHF in-
hibitor charybdotoxin (Marchenko and Sage, 1996).

An adlternative explanation for the observation that
proadifen and clotrimazole opposed anandamide-induced
relaxations could be that by inhibiting cytochrome P-450
these agents prevent the metabolism of arachidonic acid
(derived from anandamide degradation) to vasoactive
epoxides. However, this would seem highly unlikely as we
have reported that exogenous arachidonic acid has minimal
relaxant effects in the mesentery (Randall et al., 1996).
Others have reported variable effects of arachidonic acid in
the mesentery with both small vasoconstrictor and vasore-
laxant responses being observed, which are endothelium-
dependent but are not affected by cytochrome P-450 in-
hibitors (Adeagbo and Malik, 1991). By contrast, vasore-
laxation to anandamide is endothelium-independent
(Randall et al., 1996) and sensitive to the cytochrome
P-450 inhibitors.

In order to control for non-specific actions of the EDHF
inhibitors used, their effects were also assessed against
responses to sodium nitroprusside, an endothelium-inde-
pendent vasorelaxant. The inhibitors of EDHF activity,
which appear to act through K* channel blockade, did not
oppose vasorelaxation to sodium nitroprusside, and in the
case of proadifen the responses were even enhanced. In the
case of high extracellular K* the responses to sodium
nitroprusside were dightly attenuated. However, taken to-
gether these results indicate that tetraethylammonium,
proadifen and clotrimazole do not oppose vasorelaxation
non-selectively and confirm the selectivity of the various
treatments for inhibiting EDHF-mediated relaxations. Fur-
thermore, given the lack of influence of K* channe
blockade on sodium nitroprusside-induced relaxation, these
findings rule out K* channel activation as a major vasore-
laxant mechanism of nitric oxide. This observation con-
trasts the work of others which suggested that nitric oxide
induces hyperpolarization via K* channel activation (Tare
et a., 1990).

In summary, we have shown that EDHF-mediated and
anandamide-induced vasorelaxation have very similar
pharmacological characteristics, acting through K* chan-
nel activation. Further, the actions of EDHF and anan-
damide are both sensitive to proadifen and clotrimazole,
EDHF antagonists which appear to act through K* chan-
nel inhibition. The results, therefore, support our proposal
that anandamide, or a related cannabinoid, is and EDHF.
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