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Introduction

Ergotamine and dihydroergotamine (DHE) are used in migraine therapy
for over 50 years. It has been shown that both compounds possess high
affinity for a-adrenoceptors, dopamine receptors and nearly all subtypes
of 5-HT receptors with low or missing selectivity among the different
subtypes [1]. The efficacy of ergotamine and DHE in migraine therapy has
been associated with the potent partial agonism of both at cerebral 5-
HTig/1p receptors. However, other vascular receptors, such as djg
adrenoceptors and 5-HT,g receptors, may also be involved in migraine
headache [2,3].

The aim of the present study was to show,
whether the pharmacological properties of
ergotamine and DHE at different 5-HT
receptors and o; adrenoceptor subtypes might
be influenced, if their structure was modified by
introduction of an allyl group at the indole N ‘1—A||y|ergotamineA9v1°
nitrogen. //_/ 1-Allyldihydroergotamine

Methods

Agonist and antagonist effects of ergotamine, DHE, 1-allylergotamine and 1-allyl-DHE were
studied in ring preparations of rat thoracic aorta (RA: a1p), guinea-pig iliac artery (GPIA: 5-HT1g),
rat tail artery (RTA: 5-HT>4), and porcine pulmonary artery (PPA: 5-HTg) [4-6]. The effects of the
compounds were further studied in prostatic portions of rat vas deferens (RVD: aja; hon-
cumulative CRCs) and in strips of guinea-pig spleen (GPS: a1g) as previously described [7,8].

Effects at a; adrenoceptors

1. 1-Allylergotamine and 1-allyl-DHE were silent antagonists exhibiting
moderate affinities at aia, 01 and a;p adrenoceptors and low
discrimination between the three subtypes (Fig. 1-3).
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Fig. 3: Schild-Plots at a1g adrenoceptors in GPS (left) and at a1p adrenoceptors in RA (right).

Effects at 5-HTg receptors

1. In contrast to ergotamine and
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Effects at 5-HT, receptors

1. 1-Allyl-substitution reduced the intrinsic activities of ergotamine and
DHE at 5-HT,a receptors in rat tail artery. The affinities at 5-HTop
receptors were moderately reduced (Fig. 5).

2. At 5-HT,g receptors in porcine pulmonary arteries both, 1-
allylergotamine and 1-allyl-DHE, were silent but insurmountable
antagonists showing subnanomolar affinities (Fig. 6).
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Fig. 6: Inhibition of relaxation to 5-HT in
precontracted PPA.
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Fig. 5: Contractions in RTA.

Tab. 1: Agonist and antagonist affinities

1-Allylergotamine Ergotamine
conc. N Emax affinity conc. N Emax affinity affinity
(HM) (%)  (PKs, pKp) (HM) (%)  (PKs, pKp) ratio®
RVD (a14) 1 4 0 6.90+0.09 003 3 0 817+0.01° 0.05
GPS (a1g) 03-10 12 0 648+005¢ 003-1 12 0 751+006% 0.09

RA (01p) 03-10 12 0 6.36+0.06" 6 14+5 7.51%0.14 0.07
GPIA (5-HTyg) 0.1-03 6 0 7.55 + 0.25° 0.003 4 29+5 8.97+0.06 0.04
RTA (5-HT24) 5 21+3 7.85+0.05 5244 836+011% 031

PPA (5-HT2z) 0.01 6 0 9.11 £ 0.18° 73° 8.17+0.07" 8.3
1-Allyldihydroergotamine Dihydroergotamine

conc. N Emax affinity conc. N Emax affinity affinity

(M) (%) (PKs, PKp) (M) (%)  (PKs, PKp) ratio®
RVD (a14) 1 4 0 722+008° 003 3 0 803+0.13° 015
GPS (01p) 03-10 12 0 33+009¢ 03-10 12 0 765+0.05° 0.05
RA (01p) 03-10 12 0 6.60 + 0.049 6 2+1 7.87+0.15 0.05
GPIA (5-HTqg) 0.1-03 6 0 713+0.16° 0003 4 25¢3 8.61%0.09 0.03
RTA (5-HT2s) 01 5 0 7.65+0.05° 5 38+ 8.23+0.13 0.26
PPA(5-HT,) 001 6 0 9.30#007° 70° 770+0.11° 40

2 Data from [5]; ® Data from [6]; ® Insurmountable antagonism; ¢ From Schild regression analysis
(slope not significantly different from unity); © ratio of affinities (Kg or Kp) between unsubstituted

and 1-allyl-substituted ergopeptines.
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Conclusions

> Introduction of an allyl substituent at the indole nitrogen in
ergopeptines causes decreased affinities at rodent 5-HT;g
receptors and at a; adrenoceptor subtypes but increases affinities
at porcine 5-HT,g receptors (Fig. 7).

> 1-Allylergotamine and 1-allyldihydroergotamine are selective but
insurmountable antagonists exhibiting subnanomolar affinities at
porcine 5-HT,g receptor.

> Due to their potent 5-HT,g receptor antagonism, 1-allylergopeptines
might be effective drugs in migraine prophylaxis.
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