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Abstract It has been suggested that opening of cephalic ar- .
teriovenous anastomoses may be involved in the heada!amduct“’“

phase of migraine. Indeed, a number of acutely acting anti-

migraine drugs, including the ergot alkaloids aniigraine is a disorder with a complex and multifactorial
sumatriptan, constrict porcine carotid arteriovenous anagtathophysiology. Based on the early findings of Heyck
moses. In this study, using pentobarbital anaesthetised pi$y869), dilatation of cranial arteriovenous anastomoses
we investigated the effects of eletriptan, a close structursy be involved in the headache phase of migraine (Saxena
analogue of sumatriptan, on the distribution of common d895). Indeed, a number of anti-migraine agents, such as
rotid artery blood flow into arteriovenous anastomotic amugotamine, dihydroergotamine and sumatriptan, selective-
nutrient (capillary) fractions. Eletriptan (10, 30, 100, 309 constrict porcine carotid arteriovenous anastomoses.
and 1000 pg kg, i.v.) decreased the total carotid bloo@his effect is mediated exclusively (sumatriptan) or partly
flow, exclusively by decreasing cephalic arteriovenoysrgots) by 5-HT-like receptors (Den Boer et al. 1991a,b;
anastomotic blood flow; nutrient blood flow, particularly téloyer et al. 1994), which are most probably identical to the
the ear, skin and fat, was significantly increased. The do5edT, receptor. This assumption is based on two lines of
of eletriptan needed to reduce arteriovenous anastometidence. The selective 5-kif;p receptor antagonist
blood flow and conductance by 50%0s,) were, respec- GR127935 potently blocks sumatriptan-induced responses
tively, 1121 ug kg! (251£45 nmol kg') and 18442 ug (Clitherow et al. 1994; De Vries et al. 1996, 1998a; Skingle
kg (396t91 nmol kg?); the highest dose caused redu@t al. 1996) andnRNA for the 5-HTg (not 5-HT;p) recep-
tions of 84:3% and 7%4%, respectively. The eletriptan-intor has been located in cerebral vessels (Hamel et al. 1993;
duced changes in carotid haemodynamics were clearlyBauchelet et al. 1996).

tenuated by pretreating the pigs with the selective HskHT The success of sumatriptan in the treatment of migraine
receptor antagonist GR127935 (0.5 mg'kgOn the basis (The Subcutaneous Sumatriptan International Study Group
of these results, we conclude that (1) the eletriptan-indud@®1; Visser et al. 1996), combined with some shortcom-
constriction of cephalic arteriovenous anastomoses as walls of the drug (e.g. coronary artery constriction, high
as the arteriolar dilatation in head tissues is predominaritBadache recurrence rate, low oral bioavailability), has
mediated by 5-HJg/p receptors, and (2) eletriptan shoulggrompted several pharmaceutical companies to develop
be effective in aborting migraine headache. Clinical studiesw 5-HT,g/,p receptor agonists. The indole derivative ele-
have already demonstrated its therapeutic action in rmiptan (UK-116,044; Pfizer Limited, Sandwich, Kent, UK)
graine patients. is one such compound (Fig. 1). Eletriptan displays a similar
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GR127938 7.16 9.56 9.73 5.93 7.34
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flow for the administration and uniform mixing of radioactive
Og A microspheres. Right common artery blood flow was measured with a
HN ¢ HiC ' flow probe (internal diameter: 2.5 mm) connected to a sine-wave elec-
o NH Sumatriptan p . _
CHs tromagnetic flow meter (Transflow 601-System; Skalar, Delft, The

Netherlands). Heart rate was measured with a tachograph (CRW,;
Erasmus University, Rotterdam, The Netherlands) triggered by ECG

GHs signals. Arterial blood pressure, heart rate and carotid blood flow
H AN were continuously monitored on a polygraph (CRW; Erasmus Univer-
Oyg0 U sity, Rotterdam, The Netherlands). During the experiment, body tem-
©/ A\ perature was kept about 37°C and the animal was continuously in-
N Eletriptan (UK-166,044) fused with saline to compensate for fluid losses.
Fig. 1 Chemical structure of eletriptan and sumatriptan Distribution of carotid blood flow The distribution of common carot-

id blood flow was determined with 156.1 pm diameter

microspheres labelled witH1Ce, 1135n, 9Nb, 19%Ru or 46Sc (NEN

Dupont, Boston, Mass., USA). For each measurement, about 200,000
5-HT receptor binding profile as sumatriptan (Table 1) arndicrospheres, labelled with one of the radioisotopes, were mixed and
||ke Sumatnptan' |t can Constnct dog |so|ated saphendwgcted into the carotid al’tery. At the end of the eXperiment, the ani-

: ; | was killed by an overdose of pentobarbitone sodium and the
vein (Gupta et al. 1997) and decrease carotid blood ﬂommﬁdrt, lungs, kidneys and the different cranial tissues (skin, muscles,

anaesthetised dogs. In view of the shortcomings of the Gfines, ear, eye, brain, tongue, salivary glands and dura mater) were
rent available anti-migraine drugs, e.g. coronary artery calissected out, weighed and put in vials. The radioactivity in these vi-

striction, the partial agonistic activity of eletriptan, as r&ls was counted for 10 min inyescintillation counter (Packard, Mi-

; ; i autogamma 5000), using suitable windows to discriminate the
ported in the dog (Gupta et al. 1996), might be a ma&?ﬁerent isotopes. All data were processed by a set of specially de-

advantage for eletriptan as an anti-migraine drug. Finalljneq programs (Saxena et al. 1980). The fraction of carotid blood
clinical studies show that eletriptan is effective in the tre@bw distributed to the different tissues (CaBRvas calculated by the

ment of migraine (Jackson 1996; Milton et al. 1997; Olestfiowing equation:

etal. 1997). _

In the present investigation, we have examined the ge s (lis/!o)*CaBF, (@)
tential of eletriptan to constrict carotid arteriovenous anagrere | and |, denote the tissue and total radioactivity, respectively,
tomoses in the anaesthetised pig, which serves as an in wivemch radioisotope and CaBF represents the common carotid artery

experlmental anlmal model for therapeutlc act|V|ty |n mp_lood flow at the time of miCrOSphere injeCtiOn. Since little or no ra-

; . i ctivity was detected in the heart and kidneys, all microspheres
graine (Saxena 1995; Saxena et al. 1997D). In add'tlon'cﬂé)gped in lungs reached this tissue from the venous side after escap-

involvement of 5-HTg,p receptors was studied by compaling via carotid arteriovenous anastomoses. Therefore, the amount of

ing the effects of eletriptan in animals pretreated with eithradioactivity in the lungs was used asiadexof the arteriovenous

saline or GR127935. anastomotic fraction of carotid blood flow (Saxena and Verdouw
1982).

Experimental protocol. After a stabilisation period of about 1 h, the
animals were divided into three groups. In the first growg¥}, val-

Materials and methods ues of heart rate, mean arterial blood pressure, carotid blood flow and
its distribution, as well as femoral arterial and jugular venous blood
General gases were measured at baseline and after four consecutive injections

of physiological saline (0.5 ml, every 20 min). The secom®) and

. A . _ third (n=7) groups of animals were pretreated with saline or
After an overnight fast, 23 domestic pigs (YorkshweLandrace; GR127935 (0.5 mg k), respectively; both were administered intra-
11-12 kg) were anaesthetised with azaperone (120 mg, i.m.), Midgz@io sy over a period of 5 min at a rate of 1 miniAfter a wait-

lan hydrochloride (5 mg, i.m.) and pentobarbitone sodium (600 Mgy herind of 15 min, baseline values of heart rate, mean arterial blood
"V'?' The animals were intubated and connected to a respirator (B sure, carotid blood flow and its distribution, as well as arterial and
2E; BeMeds AG, Baar, Switzerland) for intermittent positive pressygjar venous blood gases were measured. Subsequently, the saline-
ventilation with a mixture of room air and oxygen. Respiratory ralgyereated group received sequential i.v. injections of either 10, 30 and
tidal volume and oxygen supply were adjusted to keep arterial bl ug kgt (n=1), or 10, 30, 100 and 300 pgk¢gn=5), or 30, 100

gas values within physiological limits (pH: 7.35-7.48; pCB5-48 300 and 1000 ug k§(n=3) of eletriptan. The GR127935-pretreated
mmHg; pQ: 100-120 mmHg). Anaesthesia was maintained with@op received sequential i.v. injections of 30, 100, 300 and 1000 ug

continuous i.v. infusion of pentobarbitone sodium at 20 mghké -1 of eletriptan. Fifteen minutes after each dose of eletriptan, all
With this anaesthetic regimen, arteriovenous anastomotic blood ﬂ%%modynamic variables were assessed again.
er

is considerably higher than that in pigs in a conscious state or un

thiopentone anaesthesia (Den Boer et al. 1993). Catheters were plagad.| 5onroval. The Ethics Committee of the Erasmus University

Itn tthe |nfeé|c_)r \{[ﬁna ca;/_a (V|ahthe_ Ieg]fe:ngr?l veln)lfortdrugfadrgllnl Jotterdam, dealing with the use of animals for scientific experiments,
ration and in the aortic arch (via the left femoral artery) for blo proved the protocol for this investigation.

pressure measurement (Combitrans disposable pressure transdu
Braun, Melsungen, Germany) as well as blood withdrawal (for det
mining arterial blood gases; ABL-510; Radiometer, Copenhag
Denmark). After identifying the common carotid arteries, extern
jugular veins and vagus nerves, both vagi and the accompanying
vical sympathetic nerves were cut between two ligatures. Anot
catheter was placed in the right external jugular vein for the withdr
al of blood samples for determining blood gases (ABL-510; Radio
eter, Copenhagen, Denmark). The right common carotid artery
dissected free and a needle was inserted against the direction of b

ata presentation and statistical analysidll data have been ex-
essed as meansSEM. The significance of the difference between
variables within one group was evaluated with Duncan’s new mul-
e range test, once an analysis of variance (randomised block de-
n) had revealed that the samples represented different populations
teel and Torrie 1980). The changes caused by eletriptan in saline-
GR127935-pretreated groups were compared at corresponding
ggs by using Student’s unpairetest. In the saline-pretreated
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group, the dose of eletriptan eliciting a 50% decrease from basefigginced hypotension (maximum change: £132). Pre-
values of arteriovenous anastomotic blood flow or conductanggsziment with GR127935 (0.5 mgkgi.v.) did not modi-
(EDsp) was calculated using linear regression analysis. Statistical gig- . . ’ . o .
nificance was accepted Bt0.05 (two-tailed). ?}9 eletriptan-induced changes in heart ratg (m_aX|mum
change: -162%). However, the hypotension in the
Drugs. Apart from the anaesthetics azaperone (Stresnil; Jans€@R127935-pretreated animals, induced by eletriptan at the

Pharmaceuticals, Beerse, Belgium), midazolan hydrochloriggyhest dose (—¥8%), was significantly less compared to
(Dormicum; Hoffmann La Roche b.v., Mijdrecht, The Netherland

and pentobarbitone sodium (Apharmo, Arnhem, The Netherlangsp}'?1t in the saline-pretreated animals (+B%).

the compounds used in this study were: eletriptan hydrobromide ((R)-
3-(1-methyl-2-pyrrolidinyl-methyl)-5-[2-(phenylsulphonyl)ethyl]-

1H-indole; UK-116,044) and GR127935 (N-[methoxy-2-(4-methylArterio-jugular venous oxygen saturation difference
1-piperazinyl)phenyl]-2’-methyl-4’-(5-methyl-1,2,4-oxadiazol-3-yl),

both from Pfizer Central Research, Sandwich, Kent, UK. Finally, he- . .. . .

parin sodium (Leo Pharmaceutical Products, Weesp, The Netﬂ%P— significant changes were observed in the arterio-jugular
lands) was used to prevent clotting in the catheters. Eletriptan was ¥@&0US oxygen saturation difference in the control group
solved in physiological saline, whereas GR127935 was solubiligggteiving saline (Table 2). In the animals pretreated with sa-
according to the instructions of the supplier by heating the dispersj , there was a dose-dependent upward trend with eletrip-

in distilled water to about 70°C for 10 s and then allowing to co P P .
down to room temperature. The doses of the drugs refer to their fe-’ but statistical significance was achieved only at the 300

spective salts. ug kgt dose. No changes were observed with eletriptan in
animals pretreated with GR127935.

Results Carotid haemodynamics

Systemic haemodynamics Carotid vascular haemodynamic data are depicted in Figs. 2
(absolute values) and 3 (% changes from baseline). There
were no significant changes in either carotid blood flow or

The effects of i.v. injections of saline (5 ml, four times) andscular conductance following four consecutive injections

eletriptan (10, 30, 100, 300 and 1000 pg'kgn systemic of saline. In pigs pretreated with saline, eletriptan caused a

haemodynamics in anaesthetised pigs are shown in Table&ar and dose-dependent decrease in the total carotid blood

No significant change in either heart rate or arterial blofidw (maximum change: —411% after 1000 pg k¢ and

pressure was observed with saline. On the other hand, incamductance (maximum change: *B% after 300 ug

imals pre-treated with saline, eletriptan caused a sliglgt?). The eletriptan-induced changes in the arteriovenous
bradycardia (maximum change: +B26) and a more pro- anastomotic blood flow (maximum change: £8% after

Table 2 Absolute values of heart rate, mean arterial blood pressgre, 8 and 3, respectively) or GR127935 (0.5 mg; kg-7). The con-
and the difference in femoral arterial and jugular venous oxygen satol animals (=7) received only i.v. injections of saline (5 ml, four
ration at baseline and after cumulative doses of eletriptan (10, 30, 10fes). All values are presented as meaBEM. ANOVA was fol-
300 and 1000 pg k§ i.v.) in pigs pretreated with either salime=6, lowed by Duncan’s new multiple range test

Experimental group Saline or eletriptan (ugig

Baseline 10 30 100 300 1000

Heart rate (beats mib

Control 98+ 2 - 97+ 2 96 + 2 96 + 2 95+ 2
Saline-pre-treated 10% 3 98+ 4 97 £ 3 95 + 22 92 + 3 90 + 3
GR127935-pretreated 99 5 - 98 + 5° 95+ 4 93 + 42 89 + 42

Mean arterial blood pressure (mmHg)

Control 100+ 3 - 95+ 3 96 + 3 96 + 2 97 + 3
Saline-pre-treated 9 3 91+ 4 89 + 22 85+ 22 80 + 3 69 + 12
GR127935-pretreated o4 2 - 91+ 1 86 + 12 82 + 22 76 + 2ab

Arteriovenous difference in oxygen saturation (%)

Control 72 - 7+2 7+2 7+1 8+ 2
Saline-pre-treated 14 5 11+ 3 16+ 5 20t 5 22+ 5 335
GR127935-pretreated 18 8 - 18+ 7 21+ 7 21+ 7 22+ 6

a P<0.05 vs. baseline
b P<0.05 vs. corresponding dose in saline-pretreated group
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Eletriptan (ug.kg™") 1000 pg kgh) and conductance (maximum change:
Cle B Ese @wo Edso Ml 1000 —77+4% after 1000 pg k@) were more marked than those

observed in the total carotid blood flow. The doses of ele-
triptan producing a 50% decreadeDg,) in the arterio-
venous anastomotic blood flow and conductance were
found to be 11¥21 pg kg! (251+45 nmol kg?) and
184+42 g kg* (396t91 nmol kg?h), respectively. Eletrip-

tan increased the nutrient blood flow and conductance by
up to 3318% and 9526%, respectively. Compared to the
responses in saline-pretreated pigs, the eletriptan-induced
decreases in the total and arteriovenous anastomotic blood
flow and conductance were clearly less, if not entirely ab-
sent, in animals previously receiving GR127935 (0.5 mg
bt kg, i.v.). Eletriptan did not produce any significant change
in the nutrient blood flow or conductance after GR127935
(Figs. 2, 3).

As shown in Fig. 4, the increase in the nutrient conduc-
tance by eletriptan in saline-pretreated pigs was observed in
several head tissues (muscles, tongue, bones, salivary
glands, dura mater, skin, ear and fat). This increase was
100 100 most pronounced in the skin, ear and fat, but was absent in
the eye and evident only with the highest dose of eletriptan
in the tongue. Pretreatment of the animals with GR127935
completely eliminated the eletriptan-induced increases in
tissue vascular conductances.
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Fig. 2 Effect of eletriptan (10, 30, 100, 300 and 1000 pd)kon the
total carotid blood flow and its arteriovenous anastomotic (A- Discussion

nutrien) and capillary ifutrienf fractions in anaesthetised pigs, pre-

treated with either 5 ml salinen{ddle column in panel®=6, 9, 9, 8

and 3, respectively) or 0.5 mg+#g5R127935 ifght column in pan- Systemic haemodynamic changes
els n=7). Control animals received four times 5 ml salie& ¢olumn

in panels; n=). Thewhite barsrepresent baseline values. All value . .
are presented as meanSEM. Please note that 10 pg-kdose was %Iemptan caused a small bradycardia (unaffected by

not used in GR127935-pretreated animalB<0.05 vs. baseline; GR127935) and a more pronounced hypotension; the latter
bP<0.05 vs. corresponding dose in the saline-pretreated animals was partly sensitive to GR127935. These effects seem to be
drug-induced, as four consecutive bolus injections of saline

Fig. 3 Percent changes from -V- Control —O- Saline-treated -®- GR127935-treated
baseline values caused by ele- i
triptan (10, 30, 100, 300 and Total carotid AVAs Nutrient
l%IOOO ug kgb) in the total carotid PR S - \i»\/i“\;\g 150
ood flow and its arteriovenous 20 N o b

anastomoticAVA non-nutrienj o = a\0 AN} \o \; ) 100
and capillary futrien) fractions ; 8 a2 - . :\‘:
in anaesthetised pigs, pretreated o5 < 0 b s0 .
with either 5 ml salinedpen cir- g < \; oo
cles n=6, 9, 9, 8 and 3, respec- ~ 0 e N P
tively) or 0.5 mg kgt GR127935 - [ e
(Closed CII’C|ESI'1=7) Contr0| 0 10 30 100 3001000 0 10 30 100 3001000 0 10 30 100 300 1000
animals received four times 5 ml
saline (eft column in panels; _
n=7). All values are presented o 0 pmt— g N 150

o — . \.\ ~3 b a
as meang SEM. Please note 2 ~4 - N7 T
that 10 pg kgt dose was not s b f\g/ | 2 b 100 o
used in GR127935-treated ani- S e . 0 \; " %/
mals.2P<0.05 vs. baseline; T © ‘\ 50 2 S,
bP<0.05 vs. corresponding dose s = % 1
in the saline-pretreated animals o 80 80 3 o--//:;’lé//‘;/‘v

0 10 30 100 3001000 0 10 30 100 3001000 0 10 30 100 300 1;00

Eletriptan (ug.kg™)
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tend to increasenptdecrease) diastolic blood pressure with

Eletript kg™ . :
etriptan (ng-kg") no changes in heart rate (Milton et al. 1997).

o Pl Else ®ioo EHzo o0

6{Ear 6 1Skin

Carotid haemodynamic changes

Whereas consecutive infusions of saline were devoid of ca-
rotid haemodynamic effects (present experiments; Saxena
et al. 1997a), eletriptan (10-1000 pgkgv.) dose-depen-
dently decreased the total carotid blood flow, exclusively at
the expense of the arteriovenous anastomotic fraction; the
nutrient fraction increased. These carotid haemodynamic
changes are similar to those we previously reported in the
same experimental model with several other acutely acting
anti-migraine compounds. Thus, the ergot derivatives er-
gotamine and dihydroergotamine (Den Boer et al. 1991a),
sumatriptan (Den Boer et al. 1991b; De Vries et al. 1996),
avitriptan (Saxena et al. 1997a) as well as alniditan (De
Vries et al. 1998b) potently constrict porcine carotid arteri-
alEye ovenous anastomoses. The dose of eletriptan producing a
50% decreaséEDs) in the arteriovenous anastomotic con-
ductance (39691 nmol kg?l) appears to be higher than that
; ; reported for sumatriptan (1564 nmol kg®; De Vries et al.
ol e 1996), ergotamine (3t4.0 nmol kgY), dihydroergotamine
(7.8t3.0 nmol kg'; Den Boer et al. 1991a), avitriptan
(150t21 nmol kgl; Saxena et al. 1997a) or alniditan
(66£21 nmol kg*; De Vries et al. 1998b). However, the
maximum effect of eletriptan on arteriovenous anastomotic
oo ZOM AR o0 A conducta_nce (—&4%; Fig. _3) i_s C(_)mparable to those ob-
Eletriptan Eletriptan served with the above anti-migraine drugs (—67 to —88%;
Fig. 4 Percent changes from baseline values by eletriptan (10, ?an Boer etal. 1991b; De Vries et al. 1996-’ 1998b; Saxe_na
100, 300 and 1000 pg ¥y on the distribution of carotid conductanc al. 19_97a;)' It therefore, appears that, In contrast t_o its
in several cranial tissues in anaesthetised pigs, pretreated with ei@éer efficacy than sumatriptan in contracting the dog iso-
0.5 ml saline ifriddle columns in panels=6, 9, 9, 8 and 3, respec-lated saphenous vein (Gupta et al. 1997), eletriptan elicits a
tively) or 0.5 mg kg' GR127935(ght columns in panejsi=7). Con- - comparable maximum decrease in the carotid arteriovenous

trol animals received four times 5 ml salifeft column in panels; ; ; ; :
n=7). Thewhite barsrepresent baseline values. All values are prea-n‘rjIStomOtIC blood flow in the present experiments. This

sented as mearsSEM. Please note that 10 pgkdose was not used difference may be due a higher receptor reserve in the por-

in GR127935-treated animafd<0.05 vs. baselind;P<0.05 vs. cor- cine carotid vascular bed than in the dog saphenous vein.

responding dose in the saline-pretreated animals This suggestion is strengthened by the fact that another 5-
HT,g1p receptor agonist BMS-181885, which behaves as a
competitive antagonist in the dog isolated saphenous vein

did not elicit systemic haemodynamic changes (presend guinea pig pressurised iliac artery (Yocca et al. 1997),

study; Saxena et al. 1997a). Moreover, similar bradycarditectively reduces porcine carotid arteriovenous anasto-

or hypotensive effects have also been reported in the migtic blood flow (Saxena et al. 1998).

with other 5-HTg,p receptor agonists, including alniditan

(De Vries et al. 1998b), avitriptan (Saxena et al. 1997a) and

GMC2021 (Saxena et al. 1996). As described previousiature of receptors mediating constriction

these effects could be due to central 5tHf€ceptor activa- of carotid arteriovenous anastomoses

tion (Dreteler et al. 1989; Saxena and Villalon 1990;

Pagniez et al. 1998) and/or presynaptic inhibition of syrs can be expected from the receptor binding profile (Table

pathetic neurones (Humphrey et al. 1988, 1990). Inde&jl, the eletriptan-induced constriction of carotid arterio-

eletriptan displays a reasonable affinity at (human) 5;HTvenous anastomoses was potently blocked by the selective

receptors (see Table 1). The moderate blockade of eletsigHT,g/,p receptor antagonist GR127935 (Clitherow et al.

tan-induced hypotension by GR127935 may suggest sal®94; Pauwels 1996; Skingle et al. 1996). Thus, porcine ca-

involvement of 5-HTg/;p receptors, but, on the other handptid vasoconstriction by eletriptan is mainly mediated by

GR127935 also has a moderate affinity at 5;HEceptor 5-HT,g1p receptors. It should be noted, however, that the

(Table 1). In any case, bradycardia or hypotension follodese of GR127935 used in the present experiments (0.5 mg

ing therapeutic doses of eletriptan is of no clinical relkg?), which abolishes sumatriptan-induced arteriovenous

vance, since high doses of eletriptan in human voluntearmstomotic constriction (De Vries et al. 1996), did not
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completely block the effect of eletriptan. We concede thate protein extravasation, but not of CP-122,288, is blocked
higher dose of GR127935, which is precluded due to its by GR127935 (Yu et al. 1997); and (5) the 5;F) recep-
trinsic activity (De Vries et al. 1998a), may have completmsr agonist alniditan, which is effective in migraine (Gold-
ly blocked the effect of eletriptan. On the other hand, an stein et al. 1996), has little affinity for the 5-FTeceptor
complete blockade by GR127935 implies that (&eysen etal. 1996). Still, the results of clinical trials in mi-
non-5-HT,5,1p receptor may also play some minor role igraine with 5-HT receptor agonists, such as LY344864
the eletriptan-induced constriction of porcine carotid arte(Rhebus et al. 1997), are awaited with great interest.
ovenous anastomoses. Evidence in favour of such non-5-
HT,g1p receptors has recently been provided in the pig (De
Vries et al. 1998a). Nature of receptors mediating carotid arteriolar dilatation
In view of the presence ofRNA for the 5-HT recep-
tor, but not for the 5-Hi receptor, in human cranial bloodAs mentioned above, eletriptan produced arteriolar dilata-
vessels (Hamel et al. 1993; Bouchelet et al. 1996), it sedian within the porcine carotid vascular bed. This dilatation
likely that the 5-HTg receptor plays a more important rolevas most prominent in the skin, ear and fat. Similar effects
within the carotid circulation. The use of recently describ&gere obtained with sumatriptan (Den Boer et al. 1991b),
compounds SB-216641 and BRL-15572, which show a r&MC2021 (Saxena et al. 1996), avitriptan (Saxena et al.
sonable selectivity for the recombinant h5.5Bnd h5- 1997a) and to a larger extent by 5-HT (Den Boer et al.
HT, receptors, respectively (Price et al. 1997; Schlickerk92). Since vasodilatation elicited by eletriptan was not
al. 1997), may help to elucidate the involvement of these observed in animals pretreated with GR127935, 5sHd
ceptor subtype(s). receptors seem to mediate this response. Such a vasodilator
mechanism has indeed been demonstrated in the pig isolat-
ed coronary artery (Schoeffter and Hoyer 1990).
5-HT,rreceptors and eletriptan

Phebus and coworkers (Johnson et al. 1997; Phebus eCahclusion

1997) have recently argued that the inhibition of dural plas-

ma extravasation as well as the therapeutic activity Tfie present study performed in anaesthetised pigs shows
sumatriptan is mediated via the 5-|{Teceptor. Since, like that eletriptan, a close analogue of the successful anti-mi-
sumatriptan, eletriptan has an appreciable affinity at 5-HGraine agent sumatriptan, decreased the total carotid blood
receptors (Table 1), one may ask whether these receptions, exclusively by constricting arteriovenous anasto-
play a role in the constriction of porcine carotid arterionoses, mainly mediated by 5-kiJip receptors. As con-
venous anastomoses by eletriptan and, indeed, in its thetdetion of porcine carotid arteriovenous anastomoses has
peutic activity in migraine. As discussed above, the arterlmen shown to be predictive of anti-migraine potential, ele-
venous anastomotic constriction by eletriptan tsiptan should be able to abort migraine headache. Indeed,
predominantly mediated by 5-Hd;p receptors. However, clinical studies indicate that eletriptan is effective in abort-
in view of the presence of 5-HdreceptormRNA in crani- ing migraine headache (Jackson 1996; Olesen et al. 1997).
al vessels (Bouchelet et al. 1996), we cannot categorically

rule out that the non-HE,;p receptor, playing, at most, a

minor role in the arteriovenous anastomotic constricti
(see above), is not identical to the 5,HTeceptor. Not-
withstanding, the role of 5-HF receptors in the anti-mi-
graine action based on the inhibition of dural plasma prfiham N, Kao HT, Schecter LE, Bard J, Olsen M, Urquhart D, Du-

. . . rkin M, Hartig PR, Weinshank RL, Branchek TA (1993) Cloning
tein extravasation does not seem very likely for several j¢ 2. iher human serotonin receptor (5;8Ta fifth 5-HT, re-

reasons: (1) some compounds, for example neurokinin NK ceptor subtype coupled to the inhibition of adenylate cyclase. Proc
and endothelin Ej receptor antagonists and CP-122,288, Natl Acad Sci USA 90:408-412 _ _
all of which potently inhibit plasma protein extravasatioBouchelet|, COh]?n Z, Cta_si B, 569‘4;9,'3 Pé ';]'ag‘e' Et(19t96) Differential
; . " expression of sumatriptan-sensitive 5-hydroxytryptamine recep-
(Gupta e.t al. 1995; Shgpheard_et al'. 199.5' Brandl! et al'tors in human trigeminal ganglia and cerebral blood vessels. Mol
1996), failed to show clinical efficacy in migraine (Diener pharmacol 50:219-223
1995; May et al. 1996; Goldstein et al. 1997; Roon et Btandli P, Loffler BM, Breu V, Osterwalder R, Maire JP, Clozel M
1997); (2) BMS-181885, which does not inhibit dural plas- (1996) Role of endothelin in mediating neurogenic plasma ex-
ma protein extravasation but constricts porcine arterig [ravasation in rat dura mater. Pain 64:315-322

. L itherow JW, Scopes DI, Skingle M, Jordan CC, Feniuk W, Camp-
venous anastomoses, can effectively abort migraine attaCkgg| |g, carter MC, Collington EW, Connor HE, Higgins GA

(see Yocca et al. 1997; Saxena et al. 1998); (3) sumatriptameattie D, Kelly HA, Mitchell WL, Oxford AW, Wadsworth AH,
(pK;: 7.94) has a higher affinity than ergotamink;(i6.76) Tyers MB (1994) Evolution of a novel series of [(N,N-

- - dimethylamino)propyl]- and piperazinylbenzanilides as the first
for the 5-HT, receptor (P.J. Pauwels, pers. commun.; selective 5-HT, antagonists. J Med Chem 37:2253-2257

Adh_am _et al. 1993) and yet s_umatrlptan is a less potent Vries P, Heiligers JPC, Villalon CM, Saxena PR (1996) Blockade
ti-migraine agent on the basis of parenteral doses used iRt porcine carotid vascular response to sumatriptan by GR127935,
migraine (sumatriptan: 6 mg, s.c.; ergotamine: 0.25-0.5a selective 5-HJ receptor antagonist. Br J Pharmacol 118:85-92

mg, i.m.); (4) the inhibitory action of sumatriptan on plas-
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