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Cannabinoid inhibition of capsaicin-sensitive sensory neurotransmission
in the rat mesenteric arterial bed
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Abstract

The present study investigated whether cannabinoids can modulate neurotransmission mediated by capsaicin-sensitive sensory nervi
in the rat isolated mesenteric arterial bed. Sensory neurogenic vasorelaxation mediated by electrical field stimulation was concentration-
dependently attenuated by HU2¢0 0.1g:B1), a cannabinoid receptor agonist from £28.3% to 6+ 2.1% at 3uM HU210). HU210
had no effect on relaxation to exogenous calcitonin gene-related peptide, indicating a prejunctional action. The action ¢f HYP10 1
was not affected by LY320136 1M) or SR144528 1.M), cannabinoid CB and CB receptor antagonists, respectively. SR141716A
(0.01-1u.M), a cannabinoid CB receptor antagonist, concentration-dependently augmented vasorelaxation to electrical field stimulation,
but had no effect on responses to calcitonin gene-related peptide and capsaicin, indicating a possible role of endogenous cannabinoids |
sensory neurotransmission in rat mesenteric arteries. These data show that the cannabinoid receptor agonist HU210 inhibits prejunction
ally sensory neurotransmission in rat mesenteric arteries and that this action is independent of cannahinoid CB - or CB -like receptors.
© 2001 Elsevier Science B.V. All rights reserved.
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1. Introduction (Kawasaki et al., 1990 and calcitonin gene-related peptide
(Nuki et al., 1992 .

Capsaicin-sensitive sensory nerves are widely dis- Cannabinoids are a novel class of vasoactive compound
tributed in the cardiovascular systetn Maggi and Meli, that can have pronounced effects on the cardiovascular
1988 . They contain a number of different coexisting system, including bradycardia, hypotension Varga et al.,
neurotransmitters, principal among which are calcitonin 1995; Lake et al., 1997 , and relaxation of a variety of
gene-related peptide and substanc€ P Maggi and Meli,blood vessels( Randall et al., 1996; White and Hiley,
1988; Kawasaki et al., 1988; Fujimori et al., 1989 . Sen- 1998a,b; Jarai et al., 1999; Zygmunt et al., 1999 . Two
sory nerves are activated by a variety of mechanical and main types of cannabinoid receptors, both G protein-cou-
chemical stimuli that present potential challenges to home- pled, have been cloned and characterized: cannabinoid
ostasis. Physiological responses to the actions of releasedB, receptors are found mainly in the central and periph-
sensory neurotransmitter include vasodilatation and brady-eral nervous systems, and cannabinoid,CB receptors are
cardia. Fine-tuning of perivascular sensory neurotransmis-found mainly in the periphery in association with immune
sion can be achieved by prejunctional modulation of cells(Randall and Kendall, 1998; Pertwee, 1899 . There is,
neurotransmitter release, and this is effected by a variety of however, functional evidence for the expression of both
agents including adenosiffe Rubino et al., 1993, opioid cannabinoid CB and CB receptors on the peripheral
peptides( Ralevic et al., 1994 , neuropeptidé Y Kawasaki terminals of autonomic and myenteric neurones, activation
et al, 1991; Li and Duckles, 1991, noradrenaline of which mediates inhibition of neurotransmitter release

(Ishac et al., 1996; Malinowska et al., 1997; Pertwee,
1999 . In addition, cannabinoid GB receptors have been
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calised in dorsal root ganglion cell§ Hohmann and strict the preparations by 40—80 mm Hg above basgline .
Herkenham, 1999a , and there is evidence of trafficking of Electrical field stimulationl 2—12 Hz, 0.1 ms, 60 V, 3D s
cannabinoid CB receptors from the dorsal root ganglion was applied with a Grass S9D stimulator Grass Instru-
to peripheral sensory nervés Hohmann and Herkenham,ment, Quincy, MA, USA . Responses were measured as
19990 . There is also recent evidence for the presence ofchanges in perfusion pressufe mm)Hg pressure trans-
both cannabinoid CB and CB receptors on dorsal root ducer: P23XL, Viggo-Spectramed, Oxnard, CA, USA,
ganglion neurones in cultufe Ross et al., 2001 . and recorded on a polygraph model 7D, Grass Instrument .
The aim of the present study was to investigate whether
cannabinoids can modulate sensory neurotransmission in i
blood vessels. The role of cannabinoids with respect to 22 Experimental protocol
perivascular sensory neurotransmission may, however, be
complex, as the cannabinoids anandamide and methanan- Three consecutive relaxant response curves to electrical
damide can act at vanilloid VR1 receptors on sensory field stimulation at 2—-12 HzEFS controf, “EFS I’ and
nerves to cause release of calcitonin gene-related peptide‘EFS II’, were generated in the preconstricted mesenteric
and vasorelaxatiod Zygmunt et al., 1999; Ralevic et al., arterial beds. The first response curve acted as a control.
2000 . Moreover, endogenous cannabinoid has been deHU210(0.1-3uM) was then added to the perfusate and,
tected in dorsal root ganglion cells and peripheral nerves after 15 min, response curves EFS | and EFS Il were
(Huang et al., 1999, and there is pharmacological evi- generated. Only a single concentration of HU210 was
dence that anandamide may be released b§* Cfaom tested per preparation. The effects on sensory neurotrans-
perivascular sensory nervés Ishioka and Bukoski, 1999 . mission of cannabinoid receptor antagonists alone, or on
The rat isolated mesenteric arterial bed was used; in thisinhibition by HU210 of responses to EFS | and EFS I,
vascular preparation, activation of sensory nerves by elec-were investigated by adding these to the perfusate before
trical field stimulation causes a release of calcitonin gene- generating EFS control. In separate experiments, the effect
related peptide and vasorelaxation Kawasaki et al., 1988;0f HU210 (1 wM, 30-min equilibratiod on responses to
Fujimori et al., 1989 . We tested the effects ©f 11-hy- calcitonin gene-related peptide 0.5-50 pmol and cap-
droxy-dimethylheptylA®-tetrahydrocannabinbl HU210, a saicin (0.0005-50 pmbl was investigated. The effect of
cannabinoid receptor agonist, and different cannabinoid SR141716A( 1u.M) on relaxations to bolus dosés 70
receptor antagonists, on sensory neurogenic vasorelaxatiofinjection proximal to the preparatibn of calcitonin gene-
evoked by electrical field stimulation. HU210 was chosen related peptide, capsaicin, ADP and sodium nitroprusside
for study as it is inactive at the vanilloid VR1 receptor was additionally investigated. Dimethyl sulphoxide at
(Zygmunt et al., 1999 . The effects of HU210 on vasore- 0.03% did not affect responses to electrical field stimula-
laxant responses to exogenous calcitonin gene-related peption.
tide and the sensory neurotoxin capsaicin were additionally
investigated. A preliminary account of some of these find-
ings has been reported previoudly Ralevic and Kendall, 2-3- Drugs
2000 .
SR141716A (N-piperidino-5¢ 4-chlorophenyl! -{- 2,4-
dichlorophenyl -4-methyl-3-pyrazole-carboxamide was
> Materials and methods from RBI (NIMH synthesis programme No. 1MH 30003 .
LY320135 [6-methoxy-Z- 4-methoxyphenyl behbd-
thien-3-yl[ 4-cyanophenyl methanone was from Pfizer.
2.1. Mesenteric arterial bed preparation HU210 (11-hydroxy-dimethylheptyh®-tetrahydrocanna-
binol) and methanandamide were from Tocris Cookson
Male Wistar ratd 250-300)g were killed by decapita- (Bristol, UK). SR144528& N-[(1S)-endo-1,3,3-trimethyl bi-
tion after exposure to CO . Mesenteric beds were isolatedcyclo [2.2.1 heptan-2-yI -§- 4-chloro-3-methylphenyl -1-
and perfused via the superior mesenteric artery as de-(4-methylbenzyl -pyrazole-3-carboxamjde was from
scribed previously Ralevic et al., 1994 . Preparations were Sanofi ( Montpellier, Frande . ADP, capsaicin 8-methyl-
mounted on a stainless steel gfidx® cm) in a humid N-vanillyl-6-nonenamidg , calcitonin gene-related peptide,
chamber and perfused at a constant flow rate of 5 ml methoxamine( hydrochloride , and sodium nitroprusside
min~' (pump model 7554-30, Cole-Parmer Instrument, were from Sigma( Poole, Dorset, UK . Guanethidine
Chicago, IL, USA with Krebs’ solutiof mM : NaCl 133, (Ismelin was from Alliance Pharmaceuticals Chippen-
KCl 4.7, NaH, PQ 1.35, NaHCQ 16.3, MgSO 0.61, ham, Wiltshire, UK. SR141716A and SR144528 were
CaCl, 2.52 and glucose 7.8, gassed with 95% O —5% made up as 10 mM stock solutions in ethanol. LY320135,
CO, and maintained at 3C. Guanethidind 5.M) was capsaicin and HU210 were dissolved as stock solutions of
added to block sympathetic neurotransmission and, afterl0 mM in dimethyl sulphoxide. All other drugs were
30 min, methoxaminé 3-4Q.M) was added to precon- dissolved in distilled water.
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Fig. 1. Representative trace showing the effect of HU210 on frequency-dependent sensory neurogenic vasorelaxation of the rat isolatedrteesénteric a
bed. Electrical field stimulatiof 2-12 Hz, 0.1 ms, 60 V, 30 s evoked frequency-dependent vasorelaxation and is ghown in: A control donditions, B the
presence of HU21® JuM). The perfusate contained guanethidibe u™) to block sympathetic neurotransmission and methoxanfing.M) to
preconstrict the preparation. Relaxation to electrical field stimulation was attenuated by HU210.

2.4. Data analysis variance( ANOVA . A value of P < 0.05 was taken to
indicate a statistically significant differenceR,,,,=
Vasorelaxant responsds mm Hg of the mesenteric maximal relaxationF, is the stimulation frequency Hz
arterial beds were expressed as percentage relaxation ofequired to elicit a response that is half of the maximal
the methoxamine-induced increase in tone above baselinerelaxation. [, is the dose required to elicit a half maxi-
Data were compared by Student'stest and analysis of  mal relaxation.
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Fig. 2. Inhibition by HU210 of sensory neurotransmission is time and concentration-dependent. Three consecutive frequency-dependertreelaxation
sponse curves to electrical field stimulatibn EFS, 2—-12 Hz, 0.1 ms, 60 V) 80 s EFS control, EFS | and EFS Il were generated in each rat isolated
mesenteric arterial bed preparation. EFS control is the response curve in the absence of agents, and EFS | and EFS Il were generated in the presence
HU210(0.1-3uM). (A) 0.1 uM HU210 (n=6), (B) 0.3 uM HU210 (n=4-9,(0 1wM HU210 (n=6-7,(D 3uM HU210 (n=4). Data are
presented as means and bars indicate S.E.M.
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3. Results A
75 EFS control O control
3.1. Effect of HU210 on vasorelaxant responses to electri- -@-SR144528
cal field stimulation A LY320135
Electrical field stimulation( 2—12 Hz, 0.1 ms, 60 V,

30 9 evoked frequency-dependent relaxations of the
mesenteric arterial bedé Figs. 1 andl 2, and these re- o. " —

4

sponses were reproducible when generated on three con-
secutive occasions EFS control, EFS | and EBS Il under

control conditions. The vasorelaxations are known to be 75, | O HU210

due principally to the motor actions of calcitonin gene-re- -@-HU210 + SR144528
lated peptide released from sensory nerves. Each fre- “-HU210 + LY321035
guency-response curve was generated in approximately 30
min. The first frequency response curve acted as control.
The cannabinoid receptor agonist HU210 0.181)
attenuated relaxations to the subsequent second and third Cé 3> 4 6 B 10 12 1
frequency response curvés EFS | and ERS Il in a time-
and concentration-dependent manner. There was a greater

% Relaxation

effect of HU210 on responses to EFS Il than to EFS | O-HU210
i i i -0-HU210 + SR144528
(Figs. 1 and 2 . Maximal relaxatiofR,,,,) of EFS | was U210 + LY320195

unaffected by 0.1uM HU210 and 0.3uM HU210, but
was reduced by 1uM HU210 (from 65+ 5.1% EFS
control to 44+ 6%, P <0.09 and 3uM HU210 (from
62+ 8.3% to 23+ 9.2%, P <0.0D. R, ,, of EFS Il was
unaffected by 0.3.M HU210(53+ 5.1%) but was attenu-
ated by 0.3uM HU210 (to 26+ 2.2%, P < 0.00D , 1nM
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Fig. 4. Effects of the cannabinoid receptor antagonists SR144528 and
LY320135 on inhibition by HU210 of sensory neurotransmission in the
rat isolated mesenteric arterial bed. The effects of SR 144528M1

n=6) or LY 320135( 1uM, n=6) on inhibition by HU210( 1uM) of
relaxant responses to electrical field stimulation 2—-12 Hz of the mesen-
teric arterial bed were investigated. Three consecutive frequency response
curves ( EFS control, EFS | and EFS) Il were constructed in each
preparation over 30 min each.)A EFS control: control responses gener-
ated in the absence of drugs, in the presence of SR144528 alone, and in
the presence of LY320135 alone.) B EFS I: responses generated in the
presence of HU210 alone, in the presence of HU210 and SR144528, and
in the presence of HU210 and LY320135.) C EFS II: responses gener-
ated in the presence of HU210 alone, in the presence of HU210 and
SR144528, and in the presence of HU210 and LY320135. Data are
presented as means and bars indicate S.E.M.

HU210 (to 23+ 5.3%, P < 0.00D and 3uM HU210 (to

6+ 2.1%, P < 0.00) . HU210 did not affect the sensitivity
of relaxations to electrical field stimulation. HU210 0.1-1
wM) had no significant effect on the tone of the prepara-
tions, although at 3.M HU210 there appeared to be a
very slow decrease in tone over the course of the experi-
ment.

3.2. Effect of HU210 on vasorelaxant responses to exoge-

Fig. 3. Effect of HU210 on vasorelaxant responses to calcitonin gene-re- nous calcitonin gene-related peptide and Capsai cin
lated peptide and capsaicin of the rat isolated mesenteric arterial bed.
Relaxant responses of rat isolated perfused mesenteric arterial beds to A
calcitonin gene-related peptide CGRPR ;) B capsaicin, in the absence
(n=8) and presence of LM HU210 (n=6). Data are presented as

In order to determine whether HU210 was acting pre-
or postjunctionally, its effects on vasorelaxant responses to

means and bars indicate S.E.M. exogenous calcitonin gene-related peptide, the principal
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Fig. 5. Representative trace showing augmentation by SR141716A of sensory neurotransmission in the rat isolated mesenteric arterial bdivRepresen
trace showing frequency-dependent vasorelaxation of a rat mesenteric arterial bed to electrical field stitnulation)2—-12 Hz is shown in the)almgence A a
presencé B of SR141716A |@M). The perfusate contained guanethiding.®!) to block sympathetic neurotransmission and methoxarqineMs to
preconstrict the preparation. Relaxation was augmented in the presence of SR 141716A.

motor neurotransmitter of sensory nerves was investigated. A

HU210 (1 M) had no significant effect on dose-depen- 1007

dent relaxations to calcitonin gene-related peptide 0.5-50 75 -@- control

pmol), indicating that it was acting prejunctionally Fig. 3 . <0-0.01 uM SR141716A

Vasorelaxation response curves to capsdicin 0.5 pmol-50 501
nmol) were different in the absence and presence of HU210
(ANOVA; P <0.09, although there was no significant

difference in theR,,, or pD, values( Fig. 3 . o -
0 2 4 6 8 10 12 14

251

max

3.3. Effect of LY320135, SR144528 and SR141716A on
inhibition by HU210 of vasorelaxant responses to electri- 100+

cal field stimulation -@- control

-0-0.1 pM SR141716A

We investigated whether the action of HU210 was
mediated by a cannabinoid €B or B receptor using
selective cannabinoid receptor antagonists. Neither
LY320135(1 M), a selective cannabinoid GB receptor

% Relaxation
(4]
Q

antagonist, nor SR1445%8 idM), a selective cannabinoid o FEF—
CB, receptor antagonist, affected inhibition by HU210 1 0 2 4 6 8101214

wM) of responses to electrical field stimulatidn Fig) 4 .

R..x values for EFS control were 665.1% in the ab- 1004 C

sence of drugs; 6F 2.8% in the presence of SR144528 -@-control

alone; 65+ 4.8% in the presence of LY320135 alone. 751 -O-1 M SR141716A
Rax values for EFS | were: 44 6.0%, HU210 alone; 50,

50+ 4.1%, HU210+ SR144528; 43 2.4%, HU210+

LY320135. R,,, values for EFS Il were: 23 5.3%, 25+

HU210 alone; 38k 3.7%, HU210+ SR144528; 35

2.0%, HU210+ LY320135. LY320135 JuM; n=6) and R

SR144528 1uM; n=6) alone had no significant effects

on the tone of the preparations, although LY320135 at 10 Frequency (Hz)

uwM caused a decrease in tote= 4). Fig. 6. Effect of SR141716A 0.01-1.M) on frequency-dependent

SR141716A, a selective cannabinoid CB receptor an- sensory neurogenic relaxation to electrical field stimulation 2—12 Hz, 0.1

tagonist at a concentratidn 0.0I'M) which had no effect ms, 60 V, 30 $ of the rat isolated mesenteric arterial bed. Symbols show
’ responses in the abser(@) and presenc€O) of SR141716An=4-9).

Oon sensory neurotransmission h,ad no effect (,)n |nh|b|t|on Data are presented as means and bars indicate S.E.M. SR141716A
b)_/ HU2_10 (0.3 uM) of relaxations to electrical field augmented neurogenic vasorelaxations atyM (P < 0.05) and 1M
stimulation(n = 6). (P <0.0D causing a leftward shift in the response curves.
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Fig. 7. Effect of SR141716A on vasorelaxant responses to capsaicin and sodium nitroprusside in the rat isolated mesenteric arterial bedhtVasorelaxa
responses of rat isolated mesenteric arterial bedsYo A calcitonin gene-related peptidd CGRP ; B capsaicin 5-60 pmol{ C ADP 0.006-5 nmol ; D
sodium nitroprussidé SNP; 0.005-50 ninol , in the absence and presence of SR141{1/8A nk= 6). Data are presented as means and bars indicate
S.E.M. There was no difference in relaxations in the absence and presence of SR141716A.

3.4. Effect of SR141716A, LY320135 and SR144528 on pmol), capsaicir( 5-50 pmbl , ADP 0.005-5 nmol and
vasorelaxant responses to electrical field stimulation sodium nitroprussidé 0.005-50 nmél Fig. 7 .

SR141716A( 0.01-1uM) concentration-dependently
augmented frequency-dependent vasorelaxation to electri-

cal field stimulation, resulting in a leftward shift in the 4% Discussion

relaxation—response curves Figs. 5 and 6 . Fhevalues

were 4.4+ 0.59 Hz in the absence, and 2:8).28 Hz in The present study has demonstrated clearly for the first
the presence, of 0.1,.M SR141716A (P < 0.09, and time cannabinoid inhibition of sensory neurotransmission
5.4+ 0.2 Hz without, and 3.6 0.1 Hz with, 1 pM in blood vessels. The cannabinoid receptor agonist HU210

SR141716A(P < 0.0 (Fig. 6 . The lowest concentration inhibited, prejunctionally, vasorelaxant responses mediated
of SR141716A testefl 0.01M) had no significant effect by electrical field stimulation of sensory nerves in the rat
on sensory neurotransmission. At none of the concentra-isolated mesenteric arterial bed. Moreover, augmentation
tions tested did SR141716A significantly affect the maxi- of relaxations to electrical field stimulation by SR141716A,
mal relaxation to electrical field stimulation. SR141716A a selective cannabinoid GB receptor antagonist, indicates
(0.01-1M) had no effect on the tone of the preparations. a possible role of endogenous cannabinoids in the local
Neither LY320135( 1u.M; n=6) nor SR144528 1 modulation of blood flow in the mesentery.
wM; n=4) alone had an effect on neurogenic relaxation = HU210 was clearly a potent inhibitor of sensory neuro-
to electrical field stimulation. LY320135 at 10M, how- genic relaxation to electrical field stimulation, but had no
ever, caused a fall in tone of the preparations and virtually effect on relaxation to exogenous calcitonin gene-related
abolished sensory neurogenic relaxations- 4), an effect peptide, indicating that its action is prejunctional. There is
that was not observed with the same concentration of evidence that cannabinoid €B receptors are coupled to the
vehicle. activation of inwardly rectifying K channels and nega-
tively to N-type and PQ-type C&" channels through
3.5. Effect of SR1417161A on vasorelaxant responses to G, proteins( Pertwee, 1999; Sullivan, 1999 , and HU210
calcitonin gene-related peptide, capsaicin, ADP and inhibition of sensory neurotransmission may operate
sodium nitroprusside through a similar mechanism. There was a small but
significant inhibition of responses to capsaicin which is
In order to determine whether the effect of SR141716A likely to be prejunctional given the lack of effect of
was mediated pre- or postjunctionally, we investigated its HU210 on responses to calcitonin gene-related peptide.
effects on a range of vasorelaxant agents. SR141416A 1The action of HU210 was observed to be greater with
wM) had no significant effect on dose-dependent vasore- time, which may be due to slow diffusion of this highly
laxations to calcitonin gene-related peptife 5 and 50 lipophilic compound from the lumen to perivascular sen-



V. Ralevic, D.A. Kendall / European Journal of Pharmacology 418 (2001) 117-125 123

sory nerves in the adventitia. Inhibition of sensory neuro- calcitonin gene-related peptide were not affected by
transmission is not unique to HU210 as its effects are SR141716A, indicating a possible role of endogenous
mimicked by WIN55,212 and CP55,940, two structurally cannabinoids in modulation of perivascular sensory neuro-
dissimilar cannabinoid receptor agonigts unpublished ob- transmission in rat mesenteric arteries. The most likely
servation} . None of these cannabinoids are agonists at thesource of the endogenous cannabinoids is the sensory
vanilloid VR1 receptoi( Zygmunt et al., 1999 , indicating nerves themselves. Like classical neurotransmitters,
that their actions are mediated independently of VR1. cannabinoids are released from neurones following mem-
Interestingly, anandamide and methanandamide are agobrane depolarization and €ainflux into the cell, but they
nists at vanilloid VR1 receptors, causing release of sensoryare thought to be synthesized on demand, from the phos-
neurotransmitter and vasorelaxation Ralevic et al., 2000; pholipase D-catalysed hydrolysis of a phospholipid precur-
Zygmunt et al., 199P, which indicates that different sor, N-arachidonyl-phosphatidylethanolamine Di Marzo et
cannabinoids can have quite different effects on sensoryal., 1994, 1998 . The newly synthesised cannabinoid is
neurotransmission. The physiological significance of this then released from the neurone by pas<ive and possibly
remains to be determined. also facilitated diffusion. Thus, augmentation of sensory
Micromolar concentrations of HU210 were required to neurotransmission by SR141716A in the rat mesenteric
produce an effect, which does not correspond to its known arterial bed may be due to block of cannabinoid receptors,
affinity (nM) for cannabinoid receptors in a range of and antagonism of the inhibitory action of endogenous
biochemical assay$é see Pertwee, 1993, at endogenousannabinoids released during electrical field stimulation.
cannabinoid CB receptors on neurones in the mouse vas LY320135, a selective cannabinoid €B receptor antag-
deferens and guinea-pig small intestite Pertwee et al.,onist, and SR144528, a selective cannabinoid, CB recep-
1992, and at cloned human cannabinoid ,CB and,CB tor antagonist, however, did not mimic the effect of
receptors( Felder et al., 1995 . Hence, the actions of SR141716A. LY320135 and SR144528 have nanomolar
HU210 in the mesenteric arterial bed may be independentaffinity for cannabinoid CB and CB receptors so it is
of CB, and CB, receptors, although the tendency of unlikely that an insufficiently high concentratidn i1M)
HU210 to accumulate in lipids could lead to an underesti- was used to block cannabinoid actions in the present study.
mation of potency in the mesenteric arterial bed. Indeed, Thus, receptors other than cannabinoid ,CB and,CB
the concentration of HU210 used is in the same range asreceptors may mediate augmentation of sensory neuro-
that used by others to describe postjunctional cannabinoidtransmission by SR141716A. This is in line with our
receptors in isolated blood vessels White and Hiley, finding that the effect of HU210 on sensory neurotransmis-
1998a . The inhibitory effect of HU210 was not blocked sion is not blocked by SR141716A and the other cannabi-
by the antagonists LY3201345, SR144528 and noid CB, and CB receptor antagonists. There is also a
SR141716A, which further suggests an action independentbody of evidence that SR141716A is a potent inverse
of cannabinoid CB and CB receptors. This was unex- agonist at constitutively active cannabinoid CB receptors
pected given that trafficking of cannabinoid CB receptors (Bouaboula et al., 1997; MacLennan et al., 1998; Pan et
from the dorsal root ganglion to peripheral nerves has beenal., 1998; Coutts et al., 2000 . It is noteworthy that
shown ( Hohmann and Herkenham, 1999b . It is possible SR141716A was effective in the present study at concen-
that a novel cannabinoid CB -like receptor, sensitive to trations well below those at which non-specific actions
HU210, is expressed on capsaicin-sensitive sensory nervehiave been reported 10M and greater ( Chataigneau et
in rat mesenteric arteries. Indeed, a non;Z8B, vascu- al., 1988; White and Hiley, 19983,b .
lar receptor has been reported to mediate cannabinoid-in- In a recent study carried out in rat isolated mesenteric
duced mesenteric vasodilatation Jarai et al.,, 1999, indi- branch arteries, Ishioka and Bukogki 1999 showed that
cating that current information about the number and the cannabinoid receptor antagonist SR141716A attenuated
subtypes of cannabinoid receptors may be incomplete.vasorelaxant responses mediated by anandamide and by
Nonetheless, this study indicates that cannabinoids can acCa* acting on sensory nerves. They proposed that anan-
as inhibitory modulators of sensory neurotransmission in damide is a hyperpolarising vasodilator compound that is
mesenteric blood vessels. released by sensory nerves in response t6" Qaceptor
SR141716A, a potent and selective cannabinoid, CB activation. Neurogenic vasorelaxation mediated by electri-
receptor antagonist with nanomolar affinity for the cal stimulation of the mesenteric arterial bed is virtually
cannabinoid CB receptor and micromolar affinity for the abolished by the calcitonin gene-related peptide receptor
cannabinoid CB receptdr Rinaldi-Carmona et al., 1994; antagonist calcitonin gene-related peptide 8-87 Han et
Pertwee, 2000 , augmented sensory neurogenic vasorelaxal., 1990 . Hence, it is possible that the different stimuli
ation to electrical field stimulation. SR141716A has simi- used in the two studies evoke a release of different propor-
larly been shown to facilitate C-fibre nociceptive responses tions of classical neurotransmitter together with anan-
of dorsal neurones in rat Chapman, 1999 . In the me- damide from sensory nerves. Our studies are, however, in
senteric arterial bed, this action was shown to be pre- agreement that anandamide could be released from sensory
junctional, as relaxations to sodium nitroprusside and nerves, although we suggest that under the conditions of
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the present study it may act as a neuromodulator ratherChapman, V., 1999. The cannabinoid £B receptor antagonist,
than contributing to the postjunctional response. Ishioka SR141716A, selectively facilitates nociceptive responses of dorsal

. ORI neurones in the rat. Br. J. Pharmacol. 127, 1765-1767.
and Bukoski SqueStEd that inhibition by SR141716A of Chataigneau, T., Feletou, M., Thollon, C., Villeneuve, N., Vilaine, J.-P.,

+ PR . .
Caz_ responses was due to inhibition of the postjunctional  pynault, J., vanhoutte, P.M., 1988. Cannabinoid,CB receptor and
actions of anandamide, released from sensory nerves. The endothelium-dependent hyperpolarization in guinea-pig carotid, rat
estimated IG, value of 500 nM for SR141716A-mediated mesenteric and porcine coronary arteries. Br. J. Pharmacol. 123,
inhibition of C&*-induced sensory neurogenic relaxation c 958—:7/:‘- Brewster. N | T Resdan RK. Peree. R.G

. . i outts, A.A., Brewster, N., Ingram, T., Razdan, R.K., Pertwee, R.G.,
!e‘?' these myeshgators .tO suggest that ‘T’IZCB like receptor 2000. Comparison of novel cannabinoid partial agonists and
'5_|nV0|Veq in anandam|de'_and Camediated Vaso_relax' SR141716A in the guinea-pig small intestine. Br. J. Pharmacol. 129,
ation (Ishioka and Bukoski, 1999 . Our conclusion that  645-652.
SR141716A appeared to be acting prejunctionally is drawn Di Marzo, V., Fontana, A., Cadas, H., Scinelli, S., Cimino, G., Schwartz,

from the fact that it had no effect on responses to exoge- J.-C., Piomelli, D., 1994. Formation and inactivation of endogenous
. . . cannabinoid anandamide in central neurons. Nature 372, 686—691.
nous calcitonin gene-related peptide. i

. ; . . . Di Marzo, V., Melck, D., Bisogno, T., De Petrocellis, L., 1998. Endo-
There is considerable recent interest in the pOSSIble cannabinoids: endogenous cannabinoid receptor ligands with neuro-

clinical use of cannabinoid compoun@s Baker et al., 2000;  modulatory action. Trends Neurosci. 21, 521-528.
Galve-Roperh et al., 2000 , and some success has beefelder, CC Joyce, K.E., Bril_ey, E.M., Mansouri, J., Mack_ie, K., Blond,
found with the use of cannabinoids to control spasticity =~ ©- L@ Y. Ma, AL. Mitchell, R.L., 1995. Comparison of the

. . . . pharmacology and signal transduction of the human cannabinojd CB
and tremor in an animal model of multiple sclerasis Baker and CB, receptors. Mol. Pharmacol. 48, 443-450.

et al., 2000 . It seems logical that if they are to be used in Fujimori, A., Saito, A., Kimura, S., Watanabe, T., Uchiyama, Y., Kawaski,

man, we need to know more about the possible actions of H., Goto, K., 1989. Neurogenic vasodilation and release of calcitonin
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the present study provides novel data showing a role of mesenteric artery. Biochem. Biophys. Res. Commun. 165, 1391-1398.

- AP . Galve-Roperh, 1., Sanchez, C., Cortes, M.L., Gomez Del Pulgar, T.,
cannabinoids as inhibitory modulators of perivascular sen- Izquierdo, M.. Guzrhan, M., 2000. Anti-tumoral action of cannabi-

sory neurotransmission. noids: involvement of sustained ceramide accumulation and extracel-
In conclusion, this study shows clearly that sensory lular signal-regulated kinase activation. Nat. Med. 6, 313—319.

neurotransmission in blood vessels can be potently modu-Han, S.-P., Naes, L., Westfall, T.C., 1990. Inhibition of periarterial nerve
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; it - - . . CGRP( 8-37 and CGRP receptor desensitization. Biochem. Biophys.
agonist HU210 inhibited, prejunctionally, capsaicin-sensi- Res. Commun. 168, 786791,

ti_VG sensory neurotransmission in the r.at melsenteric arté-Hohmann, A.G., Herkenham, M., 1999a. Localization of central cannabi-
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