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Contractile responses to sumatriptan and ergotamine in the rabbit
saphenous vein: effect of selective S-HT;r receptor agonists and

PGF,,
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1 Contractile responses to ergotamine, sumatriptan and the novel 5-HT;r receptor agonists,
LY334370 and LY344864 were examined using the rabbit saphenous vein.

2 Ergotamine (pECs,=8.7+0.06) was 30 fold more potent than S5-hydroxytryptamine (5-HT)
(pECs50=7.2+0.13) and 300 fold more potent than sumatriptan (pECs,=6.0+0.08) in contracting
the rabbit saphenous vein in vitro. The selective 5-HT, receptor agonists, LY334370 or LY344864
(up to 10~* M), did not contract the rabbit saphenous vein.

3 The contractile response to ergotamine in this tissue resulted from activation of both alpha, and
5-HT,g)ip receptors based on the observation that prazosin (107° M), an a-adrenoceptor antagonist,
and GR127935 (10~® M) a 5-HT g receptor antagonist, dextrally shifted the contractile response
to ergotamine. In contrast, prazosin (107° M) did not alter contraction to sumatriptan whereas
GR127935 (10~% M) was a potent antagonist (—log Kz=10.0) suggesting that sumatriptan-induced
contraction of the rabbit saphenous vein was mediated only by activation of receptors similar or
identical to 5-HT;gp receptors.

4 PGF,, (3x 1077 M) produced a modest increase (approximately 5.0—10.0% maximum PGF,,
contraction) in saphenous vein force. Precontraction with PGF,, (3x 1077 M) dramatically
augmented the potency and maximal contractile response to sumatriptan (pECs,=7.1) and
modestly enhanced the contractile potency of ergotamine (pECs,=9.0) in the rabbit saphenous
vein. However, PGF,, (3 x 10~7 M) only unmasked a contraction to the 5-HT, receptor agonists
when concentrations exceeded 107° M, concentrations considerably higher than their 5-HTg
receptor affinities.

5 1LY334370 (10~° M) pretreatment did not alter contraction to either sumatriptan or ergotamine
and a higher concentration (107°M) of LY334370 or LY344864 inhibited contraction to
sumatriptan.

6 Thus, activation of 5-HTr receptors will not induce vascular contraction (either alone or
following modest tone with PGF,,) or augment contraction to other contractile agonists in the
rabbit saphenous vein.
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Introduction

Both ergotamine and sumatriptan are antimigraine therapies
that also contract human coronary arteries. In fact,
ergotamine-induced coronary arterial contraction has been
used as a diagnostic test to detect patients with Prinzmetal’s
angina (Mantle et al., 1981). In part, the vascular contractile
effect of ergotamine and sumatriptan has been attributed to the
ability of these agents to activate 5-HTp receptors in
vascular tissue. In contrast to sumatriptan, ergotamine may
also interact with a-adrenoceptors both as an agonist and/or
antagonist dependent on the vascular bed (Silberstein, 1997).
Recently, selective 5-HT;r receptor agonists have been
proposed as effective antimigraine therapies (Johnson et al.,
1998) that possess minimal propensity to cause coronary
arterial vasocontraction or to interact with a-adrenoceptors
(Cohen & Schenck, 1999). However, data are emerging to
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suggest that induction of a modest degree of tone in vascular
preparations can enhance the response to other vasocontractile
agonists such as sumatriptan (MacLennan & Martin, 1992;
MacLean et al.,, 1994; Yildiz & Tuncer 1995; Maassen
VanDenBrink et al., 1996; Smith et al., 1996; Cohen &
Schenck 1999). The interaction of 5-HT,r receptor agonists
with other vasoactive agents has not been extensively
examined.

The rabbit saphenous vein is a convenient in vitro model for
responses that mimic those observed with human cerebral and
coronary blood vessels (Cohen er al., 1997). Using this
preparation, the present studies were designed to explore (1)
the receptors involved in ergotamine and sumatriptan-induced
contraction of the rabbit saphenous vein, and (2) potential
interactions of the 5-HT g receptor agonists with ergotamine
and sumatriptan. LY344864 (Phebus et al., 1997) and
LY334370 (Johnson et al., 1997) were used as our prototypic
5-HT,g receptor agonists. For comparative purposes, the effect
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of PGF,,, an agent known to potentiate contractile responses
to sumatriptan (Yildiz & Tuncer, 1994; Cohen & Schenck
1999) was also explored for its effect on vascular contraction to
ergotamine and the 5-HT,r receptor agonists.

Methods
Isolation of vascular tissue

Male New Zealand White rabbits (1.5 —3.0 kg) (Myrtles
Rabbitry, Thompson Station, TN, U.S.A.) were sacrificed by a
lethal dose of sodium pentobarbital (200 mg) injected into the
ear vein. The saphenous vein was dissected free of connective
tissue, cannulated in situ with polyethylene tubing (PE no 50),
placed in petri dishes containing Krebs’ bicarbonate buffer (see
below), and ring preparations were obtained.

Tissues were mounted in organ baths containing 10 ml of
modified Krebs’ solution of the following composition
(millimolar concentrations): NaCl, 118.2; KCl, 4.6; CaCl,
2H,0, 1.6; KH,PO,, 1.2; MgSO,, 1.2; dextrose, 10.0; and
NaHCOs, 24.8. Tissue bath solutions were maintained at 37°C
and aerated with 95% O, and 5% CO, (pH=7.4). An initial
optimum resting force of 4 g was applied to the rabbit
saphenous vein as determined in preliminary length tension
studies using KCl (67 mM) challenge. Isometric contractions
were recorded as changes in grams of force on a Beckman
Dynograph with Statham UC-3 transducers or with a
Macintosh-Compatible Data Acquisition System (BIOPAC
Systems, Inc., Santa Barbara, CA, U.S.A.). Tissues were
allowed to equilibrate 1 to 2 h before exposure to compounds.

Experimental protocol

Cumulative agonist concentration-response curves were
generated and no tissue was used to generate more than one
agonist concentration-response curve. Tissues precontracted
with PGF,, (3x107°M) did not relax to acetylcholine
(107° M) indicating the absence of an intact endothelium
(removed by rotating a cannula in the lumen). In some
experiments, tissues were precontracted [7.62+2.76% (n=12)
of a maximal KCl response] with PGF,, (3 x 10~7 M) prior to
initiating a response to sumatriptan, ergotamine, LY 344864 or
LY334370. Initial studies have documented that this minimal
contractile concentration of PGF,, markedly augmented
contraction to sumatriptan in the rabbit saphenous vein
(Cohen & Schenck, 1999). In other experiments, tissues were
pre-exposed to vehicle, prazosin (107°M), GR127935
(1078 M), the combination of prazosin and GR127935,
LY 344864 or LY334370 for 1 h prior to initiating a response
to sumatriptan or ergotamine. All results are expressed as
mean +s.e.mean where n represents the number of tissues
examined. The data are expressed as a percentage of the
response to a maximal contractile concentration of KCI
(67 mM) administered initially in each tissue. In tissues
precontracted with PGF,, (3 x 10~7 M), force produced by the
second agonist was measured using the precontracted force as
baseline. The —log ECs, values (pECsy) were determined by
least-squares linear regression analysis of the linear portion of
the generated concentration-response curves taking maximal
response as 100%.

Drugs and solutions

Prostaglandin F,, and acetylcholine chloride were purchased
from Sigma Chemical Company (St. Louis, MO, U.S.A.) and

ergotamine was purchased from Research Biochemicals, Inc.
(Natick, MA, U.S.A.). Prazosin hydrochloride was a gift from
Pfizer Laboratories (Groton, CT, U.S.A.). Sumatriptan,
GR127935, LY334864 and LY334370 were provided by the
Lilly Research Laboratories (Indianapolis, IN, U.S.A.). Stock
solutions (1072-10"*M) of GRI127935, sumatriptan,
LY334864 and LY334370 were prepared in de-ionized distilled
water with 2—-10% 0.1 N HCI. Prazosin and PGF,, were
prepared in de-ionized distilled water. Ergotamine (1073 M)
was prepared in 2% DSMO and 0.1 N HCI. Subsequent
dilutions were prepared in de-ionized distilled water.

Results

Contractile responses to ergotamine, 5-HT, sumatriptan
and 5-HT . receptor agonists

Ergotamine (pECs5,=8.7+0.06), 5-HT (pECs,=7.2+0.13)
and sumatriptan (pECs,=6.040.08) produced concentration
dependent contractile effects in the rabbit saphenous vein
(Figure 1). Ergotamine was approximately 30 and 300 fold
more potent than 5-HT and sumatriptan as a contractile
agonist in the saphenous vein and produced a maximal
response that was approximately 50% greater than that of
sumatriptan. In contrast to these agonists that markedly
contracted the rabbit saphenous vein, the selective 5-HT g
receptor agonists did not significantly contract the rabbit
saphenous vein in concentrations as high as 10~* M (Figure 1).

Antagonism of contraction to ergotamine and
sumatriptan

To understand further the receptors mediating the contractile
responses to both ergotamine and sumatriptan, we examined
the effect of prazosin (107° M) and the 5-HT,sp receptor
antagonist GR127935 (107® M) on the responses to suma-
triptan and ergotamine in the rabbit saphenous vein. Although
prazosin did not alter the contractile response to sumatriptan
(Figure 2), prazosin did inhibit the contractile concentration
response to ergotamine in a biphasic fashion. Contraction to
low concentrations (< 10~° M) of ergotamine was not altered
by prazosin. However, contraction to higher ergotamine
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Figure 1 Comparative contractile response curves to ergotamine, 5-
HT, sumatriptan, LY334370 and LY344864 in the rabbit saphenous
vein. Points are mean values and vertical bars represent the standard
error of the mean for the number of tissues indicated in parenthesis.
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concentrations (>107? M) was dextrally shifted by prazosin
(107% ™). Thus, o;-adrenoceptors are involved in vascular
contraction to high concentrations (>10~° M) of ergotamine,
but not in the contraction produced by low ergotamine
concentrations (Figure 2).

In contrast, GR127935 produced a marked dextral shift in
the contractile  response to  sumatriptan  (—log
Kz=10.04+0.08; n=4) suggesting that receptors similar to
or identical to 5-HT,g,;p receptors participate in the vascular
contractions produced by sumatriptan (Figure 3). However,
GR127935 (10~* M) had no effect on the contractile response
to ergotamine in the absence of a-adrenoceptor blockade
(Figure 3). In the presence of both antagonists, the response to
ergotamine was shifted monophasically, consistent with the
contractile response to ergotamine resulting from activation of
both alpha and 5-HT,p,p receptors in the rabbit saphenous
vein (compare Figure 2, bottom panel and Figure 4).

Effect of PGF,, to augment contractile responses

Because PGF,, can augment contractile responses to suma-
triptan (Yildiz & Tuncer, 1994; Cohen & Schenck 1999), we
compared the effect of PGF,, (3 x 10~7 M) precontraction on
contractile responses to both ergotamine and sumatriptan.
PGF,, produced a profound augmentation of the contractile
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Figure 2 Effect of prazosin (10~ M) on the contractile concentra-
tion response curves to sumatriptan (top) and ergotamine (bottom) in
the rabbit saphenous vein. Points are mean values and vertical bars
represent the standard error of the mean for the number of tissues
indicated in parenthesis.

response to sumatriptan (pECso=7.08+0.01 M) and a more
modest augmentation of the contractile response to ergota-
mine (pECs,=9.0+0.03 M) (Figure 5). In contrast to these
marked effects, pretreatment of tissues with PGF,,
(3 x 1077 M) to produce a modest tone in the rabbit saphenous
vein only enhanced the contractile response to the 5-HT g
receptor agonists when the concentration of the agonist was
equal to or exceeded 107> M (Figure 6). In these high
concentrations, it is likely that the 5-HT,r receptor agonists
may be activating the 5-HT,p,p contractile receptor in this
preparation. Furthermore, even with vascular tone augmented
by PGF,,, the potency of the 5-HT ¢ receptor agonists was
considerably less than the contractile potency of sumatriptan
alone.

Effect of 5-HTr receptor agonists on contraction to
sumatriptan and ergotamine

Lastly, we examined the effects of LY334370 pretreatment on
the contractile responses to sumatriptan and ergotamine.
LY334370 (10~° M) neither augmented nor inhibited contrac-
tion to sumatriptan or ergotamine (data not shown). To
examine the effects of these 5-HT,r receptor agonists further,
we utilized even higher concentrations (107° M) of both
LY334370 and LY344864 (Figure 7). In high concentrations,
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Figure 3 Effect of GR127935 (10~% M) on the contractile concen-
tration response curves to sumatriptan (top) and ergotamine
(bottom) in the rabbit saphenous vein. Points are mean values and
vertical bars represent the standard error of the mean for the number
of tissues indicated in parenthesis.
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Figure 5 Effect of pre-contraction with PGF,, (3x 107 M) on the
contractile concentration response curves to sumatriptan (top) and
ergotamine (bottom) in the rabbit saphenous vein. Tissues were pre-
contracted with PGF,,, to 13.4+4.2 and 4.2+ 1.6% of KCI maximum
response for veins contracted with sumatriptan and ergotamine,
respectively. Points are mean values and vertical bars represent the
standard error of the mean for the number of tissues indicated in
parenthesis.
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Figure 7 Effect of LY344864 (10~° m) and LY334370 (10~° M) on
the contractile concentration response curve to sumatriptan in the
rabbit saphenous vein. Points are mean values and vertical bars
represent the standard error of the mean for the number of tissues
indicated in parenthesis.
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neither agonist (10~° M) augmented the contractile response to
sumatriptan. However, each agonist (107> M) inhibited the
contractile response to sumatriptan.

Discussion

Although ergotamine and sumatriptan are efficacious in the
treatment of migraine headache, the cardiovascular liabilities
of these agents limit their more wide spread utility and
acceptance (Yasue et al., 1981; Bax & Saxena, 1993; Chester et
al., 1993; Maclntyre et al., 1993; Koh er al., 1994). Both
sumatriptan and ergotamine are relatively potent agonists of
coronary arterial vasoconstriction (Maassen VanDenBrink et
al., 1998). This cardiovascular liability of these drugs has
prompted the identification of alternative antimigraine therapy
lacking vasoconstrictor potential. To this end, LY344864 and
LY334370 were developed as prototypic high affinity and
selective 5-HT,y receptor agonists. Although a recent report
has emerged suggesting that LY334370 possesses significant 5-
HT,A receptor effects (Dupuis et al., 1998), previous studies
that also documented high 5-HT,, receptor affinity
(K;=12 nM) in cloned cell lines did not detect marked in vitro
or in vivo functional effects associated with 5-HT,, receptor
activation (Overshiner er al, 1996). Nevertheless, both
LY344864 and LY334370 were effective in inhibiting
trigeminal-induced dural extravasation in animal models of
migraine (Johnson et al., 1997; Phebus et al.,, 1997) and
LY334370 demonstrated efficacy in clinical migraine (Offen et
al., 1999).

With the identification of 5-HT;r receptor agonists and
their utility in migraine, the rabbit saphenous vein, a tissue
whose responses to sumatriptan are thought to mimic the
responses to sumatriptan in human coronary arteries (Cohen
et al., 1997), was used to understand whether 5-HT ¢ receptor
agonists exhibit vasocontractile properties. Furthermore, the
rabbit saphenous vein possesses a-adrenoceptors (Daly et al.,
1988a,b) in addition to 5-HT;g;ip receptors which have been
implicated in the vascular effects of ergotamine (Mikkelsen et
al., 1981). Thus, the rabbit saphenous vein affords a model to
understand the role of serotonergic versus a-adrenoceptors in
the response to triptans, ergotamine and 5-HTr receptor
agonists.

Contraction to ergotamine resulted from activation of both
alpha, and 5-HT,p,p receptors in the rabbit saphenous vein.
This conclusion was based on the demonstration that
contraction to low concentrations of ergotamine (10~° M and
lower) was resistant to prazosin blockade, whereas contraction
to higher concentrations of ergotamine was markedly inhibited
by prazosin. Thus, in high concentrations, ergotamine
contracted the rabbit saphenous vein by activation of o;-
adrenoceptors. Further evidence for this dual contractile
mechanism was obtained by documenting a marked dextral
shift in the contractile response to ergotamine by the
combination of GR127935 and prazosin. Under these
conditions, contraction to low concentrations of ergotamine
was dramatically inhibited consistent with the finding that
ergotamine has exceptionally high affinity for the cloned 5-
HT;z (K;=0.03 nM) and 5-HT,p, (K;=0.07 nM) receptors
(Hamblin ez al., 1992). These data underscore the marked
heterogeneity in mechanisms of vasoconstriction to ergota-
mine. Previous studies in human blood vessels documented
contractile responses to ergotamine that were resistant to o-
adrenoceptor blockade but inhibited by 5-HT receptor
antagonists (Mikkelsen et al., 1981). In contrast, in vivo studies
using canine external carotid vasoconstriction revealed a

marked contractile effect of ergotamine mediated by
5-HTg;ip receptors as well as o,-adrenoceptors, but not o;-
adrenoceptors (Villalon et al., 1999). Clearly, the effects of
ergotamine are highly dependent upon the receptor densities
present in specific vascular beds (Muller-Schweinitzer, 1982).

In contrast to the marked contractile potency of ergotamine
in the rabbit saphenous vein, sumatriptan was approximately
300 fold less potent than ergotamine, producing a maximal
response that was approximately 50% of the maximal
contraction to ergotamine. Furthermore, sumatriptan was a
highly selective agonist at the 5-HT;g);p receptor in the rabbit
saphenous vein based on the observation that prazosin
(10~° M) did not alter the contractile response to sumatriptan,
whereas GR127935 (10~% M) potently inhibited contraction to
sumatriptan. These data are consistent with previous studies
documenting the 5-HT,y,p receptor interactions of suma-
triptan (Razzaque et al., 1995; Terron 1996; Cohen et al.,
1999).

The rabbit saphenous vein markedly contracted to
sumatriptan, 5-HT and ergotamine, yet the selective 5-HT ¢
receptor agonists, LY334370 and LY344864 did not contract
the rabbit saphenous vein from baseline force in concentra-
tions up to 10~* M. Although LY334370 and LY344864 did
not contract the saphenous vein, 5-HT ¢ receptor mRNA has
been detected in the rabbit saphenous vein (Bard et al., 1996)
suggesting a potential role of 5-HT g receptor protein in
vascular tissue. To examine this further, we took advantage of
the observation that vascular tissue can exhibit augmented
contractile force to serotonergic agonists following exposure to
low concentrations of other agonists (Stupecky et al., 1986;
Yildiz et al., 1998). Based on this, we questioned whether the
presence of a modest force in the tissue could unmask a
contractile response to the 5-HT, g receptor agonists. PGF,,
(3 x 1077 M) was used to induce a modest force (approximately
5-10% of its maximal response) in the saphenous vein prior to
exposure either to sumatriptan, ergotamine or a 5-HTg
receptor agonist. In the presence of PGF,, (3x 1077 M), the
contractile response to sumatriptan was markedly augmented
(see Figure 5). The effect of PGF,, on sumatriptan-induced
contraction in the saphenous vein is consistent with previous
reports using rabbit mesenteric and iliac arteries (Yildiz &
Tuncer, 1994).

In contrast, contraction to ergotamine was not markedly
altered by preconstriction with PGF,,. It is possible that
responses to ergotamine, which was an exceptionally potent
contractile agonist in the rabbit saphenous vein, could not be
further enhanced or alternatively, that PGF,, can dramatically
augment the contractile response mediated by 5-HT;,p
receptors and only to a lesser extent, augment a-adrenoceptor
responses in the rabbit saphenous vein. This later hypothesis is
consistent with the idea that amplification occurs as a result of
cross talk between two G-protein coupled receptors with Gi-
coupled receptors able to amplify Gg-coupled responses
(MacLean, 1999). Thus, PGF,,, which activates Gq-coupled
responses is less likely or able to amplify responses which are
also Gqg-coupled such as the «;-adrenoceptor component of
ergotamine-induced contraction whereas PGF,, is able to
dramatically amplify the Gi-coupled sumatriptan response.

In spite of the marked augmentation of sumatriptan-
induced contraction, PGF,, (3x 1077 M) did not unmask
contraction to either of the 5-HT,r receptor agonists in
concentrations of 107> M or lower. These concentrations were
sufficient to markedly stimulate 5-HT,r receptors with
pK;=8.8 and 8.2 for LY334370 and LY344864, respectively
(Johnson et al., 1998). Only when concentrations exceeded
107> M, was there an apparent unmasking of a contractile
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response to 5-HT,p receptor agonists. Under augmented
conditions, the contractile response observed using high
concentrations of 5-HT g receptor agonists may reflect an
improved sensitivity to detect the ability of high concentrations
of these agents to activate 5-HT,g),p or similar receptors in the
rabbit saphenous vein.

Because responses to sumatriptan and to a lesser extent to
ergotamine could be augmented in the rabbit saphenous vein,
we examined the ability of LY334370 and LY344864 to
enhance or augment the contractile response to sumatriptan
and ergotamine in the rabbit saphenous vein. Pre-incubation
with LY334370 (10~° M) did not alter the contractile response
to sumatriptan or ergotamine under conditions that resulted in
augmented contraction by PGF,,. We extended these studies
with a higher concentration of 5-HT;r receptor agonist
(10~° M) and again, no augmentation to sumatriptan-induced
contraction occurred. In fact, LY344864 and LY334370
(10~° M) modestly inhibited contraction to sumatriptan. Thus,
these studies with two independent 5-HT g receptor agonists
are consistent with the contention that 5-HTg receptor
agonists do not exert marked effects on vascular smooth
muscle contractility.

References

BARD, J.A., KUCHAREWICZ, S.A., ZGOMBICK, J.M., WEINSHANK,
R.L. & BRANCHEK, T.A. (1996). Cloning and characterization of
rabbit and dog 5-HF g receptor subtypes: a comparison of the
pharmacological profile to the human species homologue. Soc.
Neurosci. Absts., 22, 528.8.

BAX, W.A. & SAXENA, P.R. (1993). Sumatriptan and ischaemic heart
disease. Lancet, 341, 1420.

CHESTER, A.H., O'NEIL, G.S. & YACOUB, M.H. (1993). Sumatriptan
and ischaemic heart disease. Lancet, 341, 1419—1420.

COHEN, M.L., JOHNSON, K., SCHENCK, K.W. & PHEBUS, L.A.
(1997). Relationship between serotonergic contractile receptors
in canine and rabbit saphenous veins to human cerebral and
coronary arteries. Cephalalgia, 17, 631—638.

COHEN, M.L. & SCHENCK, K.W. (1999). 5-HT,f receptors do not
participate in vasoconstriction: Lack of vasoconstriction to
LY344864, a selective 5-HF g receptor agonist in the rabbit
saphenous vein. J. Pharmacol. Exp. Ther., 290, 935—-939.

COHEN, M.L., SCHENCK, K.W. & HEMRICK-LUECKE, S.H. (1999). 5-
hydroxytryptamine; o receptor activation enhances norepinephr-
ine release from nerves in the rabbit saphenous vein. J.
Pharmacol. Exp. Ther., 290, 1195—-1201.

DALY, C.J., DUNN, W.R., MCGRATH, J.C. & WILSON, V.G. (1988a).
An attempt at selective protection from phenoxybenzamine of
postjunctional alpha-adrenoceptor subtypes mediating contrac-
tions to noradrenaline in the rabbit isolated saphenous vein. Br.
J. Pharmacol., 95, 501 -511.

DALY, C.J., MCGRATH, J.C. & WILSON, V.G. (1988b). Pharmacolo-
gical analysis of postjunctional alpha-adrenoceptors mediating
contractions to (—)-noradrenaline in the rabbit isolated lateral
saphenous vein can be explained by interacting responses to
simultaneous activation of o;- and o,-adrenoceptors. Br. J.
Pharmacol., 95, 485—500.

DUPUIS, D.S., COLPAERT, C. & PAUWELS, P.J. (1998). G-protein
activation at 5-HT| 4 receptors by the 5-HT ligand LY334370
in guinea-pig brain sections and recombinant cell lines. Br. J.
Pharmacol., 124, 283 —290.

HAMBLIN, M.W., MCGUFFIN, R.W., METCALF, M.A., DORSA, D.M.
& MERCHANT, K.M. (1992). Distinct 5-HT;g and 5-HT;p
serotonin receptors in rat: Structural and pharmacological
comparison of the two cloned receptors. Mol. Cell Neurosci., 3,
578 -597.

JOHNSON, K.W., PHEBUS, L.A. & COHEN, M.L. (1998). Serotonin in
migraine: theories, animal models and emerging therapies. Prog.
Drug Res., 51, 219—-244.

In summary, ergotamine and sumatriptan, like 5-HT,
contracted the rabbit saphenous vein with contraction
mediated by 5-HT;p)ip receptors for sumatriptan and by both
5-HT,g,p and o;-adrenoceptors for ergotamine. Contraction
to ergotamine and sumatriptan was augmented by low
concentrations of PGF,,. In contrast, the selective 5-HT g
receptor agonists, LY344864 and LY334370 did not contract
the rabbit saphenous vein and only produced a small
contraction in the presence of PGF,, when their 5-HT g
receptor agonist concentration exceeded 10~ M. Furthermore,
5-HT,g receptor agonists did not augment contractile response
to sumatriptan, but rather, high concentrations (10~ M) of
LY344864 and LY334370 inhibited sumatriptan-induced
contractility. These studies support the contention that
selective 5-HT,r receptor agonists exert minimal, if any
vascular contractile agonist efficacy, in marked contrast to
sumatriptan and ergotamine.

The authors are grateful for the expert administrative assistance of
Ms Priscilla Kirsch and Ms Tanya Wood in the preparation of this
manuscript.

JOHNSON, K.W., SCHAUS, J.M., DURKIN, M.M., AUDIA, J.E.,
KALDOR, S.W., FLAUGH, M.E., ADHAM, N., ZGOMBICK, J.M.,
COHEN, M.L., BRANCHEK, T.A. & PHEBUS, L.A. (1997). 5-HTg
receptor agonists inhibit neurogenic dural inflammation in
guinea pigs. Neuroreport, 8, 2237—2240.

KOH, K.K., ROE, L.LH., LEE, M.M., CHO, S.K. & KIM, S.S. (1994).
Variant angina complicating ergot therapy of migraine. Chest,
105, 1259-1260.

MAASSEN VANDENBRINK, A., BAX, W.A., FERRARI, M.D., ZUL-
STRA, F.J., BOX, E. & SAXENA, P.R. (1996). Augmented
contraction of the human isolated coronary artery by suma-
triptan: a possible role for endogenous thromboxane. Br. J.
Pharmacol., 119, 855—862.

MAASSEN VANDENBRINK, A., REEKERS, M., BAS, W.A., FERRARI,
M.D. & SAXENA, P.R. (1998). Coronary side-effect potential of
current and prospective antimigraine drugs. Circulation, 98, 25—
30.

MACINTYRE, N., BHARGAVA, B., HOGG, K.J., GEMMILL, I.D. &
HILLIS, W.S. (1993). Effect of subcutaneous sumatriptan, a
selective 5-HT; agonist, on the systemic, pulmonary, and
coronary circulation. Circulation, 87, 401 —405.

MACLEAN, M.R. (1999). Pulmonary hypertension anorexigens and 5-
HT: pharmacological synergism in action? Trends Pharmacol.
Sci., 20, 490 -495.

MACLEAN, M.R., CLAYTON, R.A., HILLIS, S.W., MCINTYRE, P.D.,
PEACOCK, A.J. & TEMPLETON, A.G.B. (1994). 5-HT;g-receptor-
mediated vasoconstriction in bovine isolated pulmonary arteries:
influences of vascular endothelium and tone. Pulmonary
Pharmacol., 7, 65-72.

MACLENNAN, S.J. & MARTIN, G.R. (1992). Effect of the thrombox-
ane A2-mimetic U46619 on 5-HT| . and 5-HT, receptor-
mediated contraction of the rabbit isolated femoral artery. Br.
J. Pharmacol., 107, 418 —421.

MANTLE, J.A., ARCINIEGAS, J., LITTLE, W.C. & COGHLAN, H.C.
(1981). Coronary arterial spasm: Is it a manifestation of diffuse
vascular hyperactivity? In: Unstable angina pectoris: Interna-
tional Symposium. eds. Rafflenbeul, W., Lichtlen, P.R., Balem, R.
pp. 62—66. New York: Thiem-Stratton.

MIKKELSEN, E., PEDERSEN, O.L., OSTERGAARD, J.R. & PEDER-
SEN, S.E. (1981). Effects of ergotamine on isolated human vessels.
Arch. Int. Pharmacodyn., 252, 241 -252.

MULLER-SCHWEINITZER, E. (1982). Vascular effects of ergot
alkaloids: A study on human basilar arteries. Gen. Pharmacol.,
14, 95-102.

British Journal of Pharmacology, vol 131 (3)



568 M.L. Cohen & K. Schenck

Sumatriptan, ergotamine and 5-HT ¢ agonists

OFFEN, W.W., GOLDSTEIN, D.J. & LIPTON, R.B. (1999). Treatment
effect using different efficacy measures: Acute migraine treatment
with LY334370, a selective serotonin 1F receptor agonist
(SSOFRA). Cephalalgia, 19, 366.

OVERSHINER, C.D., ADHAM, N., ZGOMBICK, J.M., BRANCHEK,
T.A., CALLIGARO, D.O., PHEBUS, L.A., ROUSH, M.E., JOHNSON,
K.W., HEMRICK-LUECKE, S.K., FULLER, R.W., LUCAITES, V.L.,
WAINSCOTT, D.B., NELSON, D.L., WIKFFM, M.C., BENVENGA,
M.J., AUDIA, J.E., SCHAUS, J.M., KRUSHINSKI, J.H., KALDOR,
S.W., DRESSMAN, B.A. & LEANDER, J.D. (1996). LY334370 is
selective for the cloned-5-HT) receptor. 26th Annual Meeting,
Washington DC. Soc. Neurosci., 22, 1331.

PHEBUS, L.A., JOHNSON, K.W., ZGOMBICK, J.M., GILBERT, P.J.,
VAN BELLE, K., MANCUSO, V., NELSON, D.L., CALLIGARO,
D.O.,KIEFERJR, A.D., BRANCHEK, T.A. & FLAUGH, M.E. (1997).
Characterization of LY344864 as a pharmacological tool to
study 5-HT,f receptors: binding affinities, brain penetration and
activity in the neurogenic dural inflammation model of migraine.
Life Sci., 61, 2117-2126.

RAZZAQUE, Z., LONGMORE, J. & HILL, R.G. (1995). Differences in
the effects of ketanserin and GR127935 on 5-HT-receptor
mediated responses in rabbit saphenous vein and guinea-pig
jugular vein. Eur. J. Pharmacol., 283, 199 —206.

SILBERSTEIN, S.D. (1997). The pharmacology of ergotamine and
dihydroergotamine. Headache, 37, S15-S25.

SMITH, R.R., MAXWELL, M.P. & MARTIN, G.R. (1996). Further
investigations into amplifying interactions between 5-HT;p and
angiotensin AT, receptors in vascular smooth muscle. Br. J.
Pharmacol., 117, 250.

STUPECKY, G.L., MURRAY, D.L. & PURDY, R.E. (1986). Vasocon-
strictor threshold synergism and potentiation in the rabbit
isolated thoracic aorta. J. Pharmacol. Exp. Ther., 238, 802 —808.

TERRON, J.A. (1996). GR127935 is a potent antagonist of the 5-HT;._
like Fe€Ceptor mediating contraction in the canine coronary artery.
Eur. J. Pharmacol., 300, 109—112.

VILLALON, C.M., DE VRIES, P., RABELO, G., CENTURION, D.,
SANCHEZ-LOPEZ, A. & SAXENA, P. (1999). Canine external
carotid vasoconstriction to methysergide, ergotamine and
dihydroergotamine: role of 5-HT;g,p receptors and alpha,-
adrenoceptors. Br. J. Pharmacol., 126, 585—594.

YASUE, H., OMOTE, S., TAKIZA, W.A.A. & NAGAO, M. (1981). Acute
myocardial infarction induced by ergotamine tartrate: possible
role of coronary arterial spasm. Angiology, 32, 414—418.

YILDIZ, O., SMITH, J.R. & PURDY, R.E. (1998). Minireview:
Serotonin and vasoconstrictor synergism. Life Sci., 62, 1723 —
1732.

YILDIZ, O. & TUNCER, M. (1994). Comparison of the effect of
endothelium on the responses to sumatriptan in rabbit isolated
iliac, mesenteric and carotid arteries. Arch. Int. Pharmacodyn.
Ther., 328, 200—-212.

YILDIZ, O. & TUNCER, M. (1995). Amplification of responses to
sumatriptan by various agonists in rabbit isolated iliac artery. J.
Cardiovasc. Pharmacol., 24, 508 —510.

( Received February 21, 2000
Revised July 3, 2000
Accepted July 7, 2000)

British Journal of Pharmacology, vol 131 (3)



