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Evidence has been presented to support the
hypothesis that serotonin (3 hydroxvtrypta-
mine) which has been found in extracts of
mammalian brain(1.2) plays a role in the
physiology of the nervous svstem of inverte-
brates(3.4). While many physiological prop-
erties of serotonin have been characterized
(5). its action on the central nervous system
has not been defined. Shaw and Woollev(6)
think that serotonin injected in the mouse
cannot reach the brain. Since the hallucino-
gen, d-lvsergic acid diethvlamide (LSD). has
been shown to amtagonize the efiects of sero-
tonin. both in vive(7.8) and in vitro(9). it has
been suggested that serotonin antagonism may
be important in the mechanism of LSD in-
duced psychosis(9). However, mescaline and
bufotenine(10) which are also hallucinogenic.
do not antagonize serotonin activity in witro
(9.5). Furthermore. while many lvsergic acid
derivatives are not hallucinogenic. theyv retain
the ability to antagconize serotonin-induced
uterine contractions(7).

Mecthods. In the present experiments we
used the uterus of spaved rats brought into
oestrus by the injection of ovarian hormone.
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The rat uterus was suspended (at 28.>-
29.5°C) in aerated de Jalon fluid (NaCl 9.0
g: KC10.42 g: CaCl, 0.06 g: NaHCO; 0.5 g:
glucose 0.5 g1). We studied the reactivity of
the organ to serotonin creatinine sulfate,
acetylcholine (ACh) and oxytocin before and
after treatment with Frenquel (alpha-4-piper-
idyl diphenyl carbinol hydrochloride), chlor-
promazine (10-(3-diethylaminopropyl), 2-
chlorophenothiazine hydrochloride), reser-
pine. desmethoxy reserpine. Lergigan (N (2-
dimethylamino-2-methyl-1-ethyl) phenothia-
zine hydrochloride), mescaline (3.4.5 trimeth-
oxyphenyl] ethyvlamine sulfate) and LSD (d-
lysergic acid diethylamide). To make a com-
parative evaluation of the antagonistic powers
as well as to compare the specificity of each
drug tested. we determined the uterine reac-
tivity to a series of increasing concentrations
of contractile agents, (serotonin, ACh and
oxytocin) starting from a minimally active
concentration then increasing it until the max-
imal uterine contraction was reached. Each
dose was given 3 times. We accepted, as the
stabilized value, the mean height of contrac-
tion when the variation between the 3 contrac-
tions was not greater than 10%. Then we
again tested the reactivity of the uterus to the
contractile agents after thé hallucinogenic or
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tranquilizing drug (Frenquel, chlorpromazine, Mescaline (Fig. 2) m concentration ef 100
Teserpine, Lergigan, mescaline and LSD) had v 1, facilitated the seretonin-induced coatrac-
been left in contact with the organ for 3 to 5 yjon o the rat uterus. The increase of the
minutes, serotonin contractions induced by mescaline
Results.  The tranquilizing agents (Fren- is a reversible Phenomenon. Mescaline alone
quel, reserpine, deserpidine and chlorproma- in toncentrations higher (over 0.4 mg 1) than
zine) antagonize the serotonin-induced uterine that used in the above experiment evoked 32
contractions while in the same doses they dis- y1erine contraction. The contractile effect of
blay nc antagonism ejther toward ACh or oxy- mescaline was not modified by 240 v 1 of

tocin.  Lergigan and Meratran, similar m atropine sulfate. This concentration usually

their chemical structure to chlorpromazine antagonized ACh-induced contractions of the
and Frenquel, respectively, do not display ., uterus.

anti-serotonin activity i.n the concentrati(?ns With LSD we were alle 1,
at which theyv antagonize ACh. Successive sults of Gaddum(9), Cerlet
washing completely reversed the antagonistic
effects of Frenquel and of chlorpromazine
after intervals of 30 and 60 minutes respec- Dy T (left in contact with the uterus for 3
tively. W ith reserpine and its analogue (both minutes), we obtained a clear inhibition of the
In concentration between 0.4 to 1 mg.1). the serotonin  or mescaline-induced contraction.
antagonism was long lasting: the uterine con-
tractility being restored to normal values after + +
240 minutes. L
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while the activity of ACh was not affected.
In contrast by using minimal effective doses
0i serotonin. we observed that LSD in Jow
amounts (0.05 to 0.2 y/1) left in contact with
the uterus for 3 minutes increases the uterine
response both to serotonin and mescaline.
Since the action of LSD is long lasting, with
the use of successive doses a summation of
effect may occur. Thus inhibitory concen-
trations can be easily reached which prevent
the demonstration of the facilitating action of
LSD in low concentration.

Discussion. We were able to demonstrate
that reserpine. Frenquel, and chlorpromazine
are antagonists of serotonin activity in the rat
uterus.  Meratran and Lergigan, similar
chemically to Frenquel and chlorpromazine
respectively, do not exert a tranquilizing ac-
tion in patients, and do not antagonize the
serotonin-induced uterine contraction specifi-
cally. Mescaline and LSD. on the other hand,
show a great affinity for serotonin receptors
and under our experimental conditions, could
be considered synergistic with serotonin. If
an analogy is possible between the receptors
in smooth muscle and the serotonin receptors
in the brain. tranquilizing action seems to be
associated with serotonin inhibiting proper-
ties while the hallucinogenic effect may be re-
lated to the facilitation of serotonin.

Summary.  Tranquilizing drugs: Frenquel
(0.8 mg 1), chlorpromazine (0.1 mg.1) and
reserpine (0.4 mg 1), antagonize serotonin-
induced uterine contractions. though they do
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not affect sensitivity of the uterus of the
spayed rat either to ACh or oxytocin. The
period of antagonism is longer lasting with
reserpine than with chlorpromazine and is
shortest with Frenquel. Mescaline (0.1 mg/1)
causes a facilitation of serotonin activity, and
in highest amounts causes a uterine contrac-
tion by itself. However, it is not antagonized
by atropine (0.24 mg1). A relatively high
concentration of LSD (1 y/l) antagonizes
both serotonin and mescaline-induced uterine
activity. 1In contrast low concentrations of
LSD (0.05 to 0.2 y,1) facilitate the effects of
serotonin and of mescaline on the rat uterus.
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