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Hypersensitivity to Lysergic Acid Diethylamide (LSD-25) and Psilocybin in Essential Headache!

The brain modulation of the pain input is partly
controlled by monoamines, mainly by S5-hydroxytrypt-
amine (5-HT) %3, Animpairment of the modulation follow-
ing a deficiency of 5-HT, has been recently hypothesized
in the mechanism of migraine and other essentual head-
aches (EH)*.5. According to the supersensitivity phenom-
enon, a deficiency of 5-HT could induce an increased
reactivity of the specific brain receptors to the same
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agonist®-8. 5-HT does not pass through the blood brain
barrier (BBB) so it cannot be used for exploring a situa-
tion of brain supersensitivity. Lysergic acid dicthylamide
(1.5D-25) and psilocybin have an indolic structure with
chemical analogy to 5-HT?; they pass through the BBI3 10
and presumably affect the serotonin receptors. These
drugs scemed’ suitable for detecting a possible 5-HT
hypersensitivity in EH sufferers, also in view of the
frequent elementary hallucinations such as prodromata
of the migraine attacks.

Methods. All subjects we.e volunteers. 30 normal (non-
migraine-headache sufferers) subjects (18 women and
12 mex ranging in age frcm 25 to 60; average age 43.3)
were selected among our staff (physicians, biochemists
and technicians) and among the patients of our Depart-
ment of Clinical Pharmacology. Every 3 days at 09.00 h,
while fasting. they took, according to a randomn scheme,
an oral dose of LSD-25 (350 ng/kg). psilocybin (20 ug/kg),
and placebo. The same oral doses were administered to the
EH sufferers. The EH sufferers were divided into 2

_ groups; the first one of 36 paticents (24 women and 12 men
ranging in age from 22 to 62; avcrage age 42.4) took
placebo and L.SD-25 at random, with an inwerval of
3 days: the second onc of 36 patients (20 women and
16 men; between the age of 26 and 58; average age 43 8)
received placebo and psilocybin, with the same schedule
as the LSD-25 group. Subjects were questioned about
their sensacions, 4, 8 and 12 h after the drug was ad-
ministered. The reactions were classified in 3 grades:
0. No reaction:. 1. Simple psycho-affective reactions
(nervousness, slight anxiety, depression, euphoria).
2. Psycho-affectiv 2 reactions plus perceptive distortions
and/er hallucinations.

Results. a) Placebo. In all, placebo did not provoke
psychic reactions. Some vague sensations were not
considered. b) LSD-25 (Figure 1). In normal subjects,
reaction 0 has been observed in 739, reaction 1 in 279,
and reaction 2 in none. In EH the results have been 0 in
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Fig. 1. Micraine-headache sufferer: exhibit increased psychic
sensitivity to LSD-23, in comparison to non-headache sufferers
(p < 0.001).
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25%, 11in 579, 2in 18%:; in 3 patients the entity of the
ha!lucinations was quite dlisagrecable and the phenomena
were gromptly interrupted by an oral dose (25 mg) of
chlorpromazine. c) - Psilocybin (Figure 2). In normal
subjects, reaction 0 has been registered in 86°,, reaction
1in 14°%, and reaction 2 in nonc. In the EH sufferers we
obtained reaction 0 and 1 in 419, and 2 in 18%.

The statistical evaluation, carried out with the Mann-
Whitney U test, shows a highly significant difference
(p < 0.001) between the EH and non-EH gioups.

Comment. The greater susceptibility of the EH sufferers
to non-hallucinogenic amounts of 1.51)-25 and psilocybin
could be due to a particular BBB permeability to these
drugs or to a supersensitivity at the level of the central
nervous receptors or hoth. It is still unknown if LSD-25
acts independently or dependently on its action on 5-HT:
if dependently a competitive or mimetic action on 5-HT
receptors is under discussion11-13,

The psychic activity of .S)-25 could aiso depend on an
adrenergic mechanism, since 1.8D-25 facilitates the
catecholamines activity in animal and in man 4,15,
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Fig. 2. Migraine-headache sufferers show greater psychic sensitivity
to peilocybin, than non-headache sufferers (p < 6.001).
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The psilocybin hypersensitivity is also in agreen.ent
with the hypotiesized brain monoamine supersensitivity
in migraine-headache; nevertheless the mterproiation is
more difficult, because of scarse information about the
phartacological mechanism of this drug. however,
psilocybin, besides possessing a chemiical structure sirilar
to 53-HT, exhibits, like 1.SD-25, mimetic and antagonist
effects on 5-H 11817,

18 H. Weibmax s and A, CerLETT, Helv, physiol. Acta 18, 174 (1060).

Y The authors wre grateful to Sandoz Pharmaceuticals, RBacel
(Switzerland), for the supply of LSD-23 and psilocybin, :ad to
Miss U'Na HANRATTY for her assistance in the preparation »f this
paper.
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Riassunto. Usando dosi suballucinogene di 1.SD-25 e di
psilocibina ¢ stato dimostrato che 1 soggetti sofferenti di
cefalea essenziale sono pitt sensibili dei soggetti normali
agli cffetti psichici i questi farmaci. Questa ricerea
sembra avvalorare I'ipotesi di una condizione di super-
sensibilitd monoaminica cerebrale nelle cefalee essenziali.

M. Fancruneace:, G. Franvcut and F. SICUTER1

Department of Clinical Pharmacology, Headache Center,
University of Florence, 85 Viale Moygagni,
[-50134 Fivenze (Italyy, 11 Moy 1974.

Some Cross-Piotection Experiments on the Cholinergic Receptor of Frog Ventricular Strip

The pharmacological characteristics of cholinergic
receptorsin frog ventricle were first described by Cr.ark -3,
The author fouud that acetylcholine (Ach) produces
an inhibitory act:in on the contractile force. He observed
that the antagorn stic action of atropine (Atr) persisis for a
long time after 1 peated washing awav of the drug. Ach
did not increase the rate of recovery of the heart from
Atr. At all Ate concentrations, the same maximal
responsc could be elicited, provided the Ach concentration
was made high enough. The effect of Atr on Ach seems to
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Fig. 1. | 1 h treatment of the strips. with antagonis® (Phe, Atr) or
antagonist plus Car, and then washing with fresh ncrmal solution,

fit the classical description of competitive antagonizm?,
According to the mass law theory and occupancy assump-
tion, when a maximal response is obtained in the presence
of Atr the receptors should be acenpied by Ach molecules
and Ar molecules should have been displaced. Therefore,
if the isolated tissue is washed many times by solution
containing high concentration of Ach, it should have
regained its original sensitivity to Ach, In fict, however,
the decreased sensitivity persisted.

The aim of our studv is to obtain further information
by ecross-protection  experiments and  to  gain  seme
insight into the mechanism of this anomalous antagonism.

Methods. The same method as described earlier® was
uscc . In all experiments, Ach was applied at the concen-
tration of 2 pg/m!. The contact time was 2 min. After
this, the tissne was washed threefold with fresh solution
ard allowed to restore the normal ventricular function
for about !/, h. Atr was used in duse of 40 ng/ml. Phenoxy-
benzamine (Phe) was added te the bath at the concentra-
tion of 250 ng/ml. The contact time of antagonist with the
tissue was 1 h. In cross-protection experiments®, carbachol
(Car) was used as the protective egent at the concentration
of 20 pg/ml. This drug was simultancously added to the
bath with antagonist. The convact time of antagonist
plus Car was 1 h. In such experiments Ach sensitivity of
the strip was tested by 3 addditions of agonist to the bath
betore the incubation. After the washout of antagonist
plus Car, 1/, h was waited. Then, the Ach sensitivity was
tested again. In each experiment group, the most obvious
mean response induced by Ach was accepted as the'100%; of
Ach sensitivity. Other mean responses were evaluated
according to this value. The numbers obtained in this way
were graphically plotted versus the time (h).

Results. Ach inducad a rapid :nd reversible negative
inotropic  effect. The scnsitivity to Ach was cested
during about 5 h. No any significant change was observed
in the effect of Ach (Figure 1, no ago-antagonist) 6 strips
were used (n - 6}
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