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Copulatory behavior in the ovariectomized rat, the lordosis response (L.R.) was induced by either estrogen
alone or estrogen followed by progesterone. L.R. has been shown to be inhibited dose-dependently by lysergic
acid diethylamide (LSD). The effects of various hormone treatments on the LSD-induced inhibition were tested
in the present study. Progesterone but not estrogen was found to significantly enhance the LSD effect in a dose-
dependent manner, In contrast, the effect of LSD on spontaneous behaviors in an exploratory situation was not
influenced by progesterone treatment. This phenomenon of increased L.R. inhibitory effect by LSD was probably

not due to a steroid-induced change in LSD metabolism. The data show instead that progesterone specifically
influences monoaminergic mechanisms, which are related to the action of LSD. This has important implications
for the possibility that progesterone induces the L.R. by acting on monoaminergic mechanisms.

Female lordosis response Copulatory behavior
Exploratory behaviors - -

1. Introduction

Among the hormone-activated elements of
female sexual behavior the one most thor-
oughly studied is the copulatory response
(lordosis posture) shown by a receptive
female rat when mounted by a male. The
lordosis response disappears after ovariectomy
but can be restored dose-dependently by
estrogen followed after a certain time by
progesterone treatment (Boling and Blandau,
1939; Meyerson, 1964a; Meyerson and Elias-
son, 1977). Estrogen alone is less effective in
producing the behavior but restores the
response to a certain level after repeated daily
injections (Davidson et al., 1968).
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A possible relationship between mono-
aminergic mechanisms and the hormone-
dependent behavioral response has been sug-
gested (for reviews see Meyerson and Eliasson,
1977; Meyerson and Malmnis, 1978). A large
body of evidence has accumulated, suggesting
that there is a serotonergic system which
mediates inhibition of the copulatory
response in the female rat. Dopamine has also
been shown to be implicated in the control of
the female sexual behavior, i.e. increased
dopaminergic activity inhibited the female
lordosis response. These conclusions have
been reached in studies in which brain mono-
amine activity was selectively influenced with
various pharmacological tools, such as mono-
amine-oxidase inhibitors, monoamine pre-
cursors, receptor stimulating and blocking
agents, amine depletors and synthesis inhibi-
tors (Eliasson and Meyerson, 1973; Everitt et
al.,, 1974, 1975; Meyerson, 1964a, b, c;
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Meyerson et al, 1974; Meyerson and
Lewander, 1970).
Although  psychopharmacological data

support the idea that monoaminergic path-
ways are involved in the control of female
copulatory response, the hormone-mono-
amine relationship remains to be clarified.
The purpose of the present experiments was
to investigate the possibility that endocrine
and monoaminergic mechanisms interact
directly in the control of sexual behavior. As
stated above, earlier data demonstrated that
hormone-induced sexual responses are
inhibited or facilitated by certain psycho-
tropic compounds. It was shown i.a. that
lysergic acid diethylamide (LSD) dose-
dependently inhibited the estrogen + proges-
terone-activated lordosis response in the
female rat (Eliasson and Meyerson, 1976,
1977). In the present experiments we
examined the influence of various treatment
regimens of estrogen and progesterone on the
lordosis inhibiting effect of LSD.

2. Materials and methods
2.1. Animals and laboratory conditions

The subjects were female Sprague-Dawley
rats (Specific Pathogen Free, Anticimex,
Sollentuna, Sweden, weighing 300—350 g).
They were ovariectomized (under ether
anesthesia) on arrival in the laboratory and
randomly divided into groups of 5—6 animals
which were kept in stainless steel cages with
tap water and commercial rat food pellets
available ad libitum. Light was provided from
9 pm to 9 am and the temperature kept at
91—22°C. Sexually active Wistar male rats
were housed in the same room as the females,
placed in (40 X 40 X 30 c¢m) individual cages
which also served as testing cages.

2.2. Behavior elements and testing procedures
Lordosis response (L.R.): the female was

transferred to a sexually vigorous male and
the absence or presence of L.R. on mounting
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by the male was recorded. Each female
received 6 mounts. A positive score meant a
clear-cut L.R. (head and perineum raised, tail
deviated) on at least two consecutive mounts.
The percentage of subjects which showed
L.R. was calculated for each treatment. For
an assessment of lordosis frequency, the
females were tested two weeks before the
experiment without drugs but with a standard
dose of hormones (estradiol benzoate, 10 ug/
kg followed 48 h later by progesterone 0.4
mg/animal). The frequency of responding in
each test group ranged between 75—100%.
The hormones were injected at 8 am and
testing commenced 4—5 h after the proges-
terone treatment. On the day of drug testing
a pre-drug test was run one hour before the
drug injection to test the effectiveness of the
hormone treatment. LSD injections were
always given 5 h after progesterone treatment.
At this time the lordosis behavior had
developed fully and the response remained on
a plateau for a few hours during which the
drug effect could be tested.

Spontaneous behaviors: The animal was
transferred to an empty observation cage
(48 X 35X 36 cm, plexiglass front, floor
covered with shavings) and certain behavoir
elements were recorded during 10 min of
direct observation. The observer used a
switchboard connected to an electronic device
which recorded the latency (sec) of onset,
frequency and duration (sec) of the behaviors
studied. The following elements were
recorded. Sniffing: rapid movements of
whiskers, with snout close to different objects
while generally exploring the environment.
Investigating: intense sniffing directed at a
particular object like a shaving, a fecal blob
etc., sometimes picked up by the animal and
explored. Rearing: standing on the hindlegs.
Resting: laying or standing without any
particular overt behavior. In addition, ambula-
tion was measured automatically (Animex,
Farad Inc., Higersten, Sweden). The sensitiv-
ity of the activity device was set to measure
locomotor activity. The activity is given as
counts/10 min recording.




s a1

[ e e

PROGESTERONE, LLSD AND COPULATORY BEHAVIOR 59

Statistical treatment of data: each treat-
ment was investigated in at least two replica-
tions using independent groups. The differ-
ences between groups of subjects with differ-
ent treatments were analysed statistically by
means of the x? test, Fisher’s exact probabil-
ity test, or Mann-Whitney U-test (Siegel,
1965). Treatments to be compared were run
simultaneously in parallel test sessions.

Materials injected: 17B-estradiol benzoate
(EB) and progesterone both from (Sigma),
isopregnenone (6-dehydroretroprogesterone,
Ferrosan, Malmo, Sweden) were dissolved in
olive oil. Hormones were injected in a volume
of 0.25—0.35 ml. Lysergic acid diethylamide
tartrate (Sandoz) was dissolved in saline and
injected intraperitoneally (i.p.) in a volume of
1 ml/kg. The doses refer to the salt.

3. Results

3.1. The inhibitory effects of LSD; dose- and
time-reponse relationships

The study started with experiments carried
out to establish the dose of LLSD necessary for
a submaximal or maximal effect and the
optimal time interval after injection under the
present experimental conditions. The effect
of LSD 50 ug/kg on ‘the EB (10 pg/kg) +
progesterone (0.4 mg/animal)-activated L.R.
is depicted in fig. 1. The maximal inhibition
was obtained 10 min after the LSD injec-
tion (x* =13.6, P < 0.01, vs. saline controls),
at which time the inhibitory effect was clearly
related to the dose. Full recovery of the
female copulatory response was obtained 3 h
after the LSD injection at all three dose levels.

3.2. Estrogen treatment and the effect of LSD

The relationship between the estrogen
treatments (10 and 25 ug/kg), and the effect
of LSD was studied with the dose of proges-
terone kept constant (table 1, A, B,D,E).

LSD, 50 pug/kg, produced a significant
reduction of the L.R. after EB, 10 pg/kg as
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Fig. 1. Effects of lysergic acid diethylamide (LSD) on
estradiol  benzoate (EB) + progesterone-activated
lordosis response in ovariectomized rats, time-
response (left) and dose-response (right) relationships,
EB, 10 ug/kg, was given 48 h before progesterone 0.4
mg/rat. LSD or saline was injected at 0 min, 5 h after
progesterone treatment.

well as after EB, 25 ug/kg. When the percent-
age inhibition at 10 min after LSD injection
was compared to the pre-drug response, there
was a tendency for the LSD effect to be more
pronounced when the higher dose of EB was
used but this difference did not reach statisti-
cal significance.

3.3. Progesterone treatment and the effect of
LSD

The influence of progesterone on the
inhibitory effect of LSD was studied in two
ways. First, lordosis responding was induced
by estrogen alone and the estrogen was given
in repeated doses. The LSD effect under these
conditions was compared to that of LSD
when progesterone was given as well (table 2),
Second, lordosis was induced by estrogen and
progesterone and the influence of different
doses of progesterone on the LSD inhibition
of lordosis was studied. Here two doses of
estrogen and LSD, one high (table 3) and one
low were used (table 1, EB 10 ug/kg).

When lordosis responding was induced by
EB alone, in repeated doses (3X10 ug/kg),
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TABLE 1

Effects of lysergic acid diethylamide (LSD) on the percentage of fem

estradiol benzoate (EB) and progesterone

EB was given 48 h before progesterone. LSD or saline was injected at
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ales showing a lordosis response activated by

0 min, 5 h after progesterone treatment,

Treatment Percentage lordosis n!
EB Progesterone LSD Saline Min after last injection Rats Repl.
uglkg mg/rat ug/kg ml/rat —60 10 40 180
(A) 10 0.1 50 59 38 2 69 86 29 6
25 0.1 50 67 29 3 71 90 24 4
(B) 10 0.4 50 84 134 54 85 41 7
25 0.4 50 94 17 4 56 100 18 3
(C) 10 4.0 50 80 04 43 93 30 5
(D) 10 0.1 0.2 61 70 78 78 23 5
25 0.1 0.2 63 83 83 79 24 4
(E) 10 0.4 0.2 72 79 83 79 29 5
25 0.4 0.2 94 94 94 94 . 18 3
(F) 10 4.0 0.2 83 83 83 83 18 3

1 n rats = number of rats; n repl. = number of replications.

2p<0.05,3P<0.01,*P< 0.001 (x* test) for LSD compared to saline,

the lordosis frequency at the pre-drug test was
63% (table 2A). LSD, 100 pg/kg, slightly
reduced the copulatory response. This effect

TABLE 2

Effects of lysergic acid d

estradiol benzoate (EB) alone or followed by progesterone.

EB was injected 29, 53 and 7
injection, 5 h before LSD treatment,

did not reach statistical significance (x*=
1.25, N.S. 10 min test). The effect of LSD
when 4 mg progesterone was given after

jethylamide (LSD) on the percentage of females showing a lordosis response activated by

7 h before the LSD or saline treatment. Progesterone was given 24 h after last EB

Treatment pg/ke Percentage lordosis n!
Min after last injection Rats Repl.
—60 10 40 180
(A) EB + LSD 10 (x 3)
100 63 44 72 91 32 5
EB + saline 10 (x 3)
0.2 ml 63 63 67 67 24 4
(B) EB + progesterone 2(x3)
+ LSD 4 mg 100 02 42 100 12 2
100
EB + progesterone 2(x3)
+ saline 4 mg 75 83 83 92 12 2
0.2 ml

! 1 rats = number of rats; n repl. = number of replications.
2 p < 0.001 (X2 test) for LSD compared to saline.
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repeated injections of EB (3 X2 pug/kg) is
shown in table 2B. The dose of EB in this
experiment was decreased so as to obtain a
comparable pre-drug response level (75—
100%). In spite of the fact that the pre-drug
response was slightly higher than when EB
was given alone, the effect of LSD was more
pronounced. The difference in LSD effects
between the progesterone and no-proges-
terone experiments was significant (table 2A
and B, 10 min after LSD injection x? = 5.82,
P <0.02).

In the high-dose experiment (table 3) 100
ug/kg LSD completely inhibited the lordosis
behavior 10 min after the injection. Recovery
was somewhat faster when the lower dose of
progesterone was given,

The relationship between progesterone and

the inhibitory effect of LSD was studied .

further in one experiment in which the EB
and LSD doses were adjusted to give a sub-
maximal response level (table 1). A significant
increase of the inhibitory effect of 50 ug/kg
LSD was obtained by raising the dose of
progesterone from 0.1 to 4 mg/rat (table 1A,
B, C, EB 10 pg/kg, x*=10.24 at 10 min,
P <0.01).

In a further experiment, another progestin,
isopregnenone, which lacks the anesthetic
properties of progesterone, was used as
control for the enhancement by progesterone

TABLE 3
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of the LSD-induced inhibition of the L.R.
The data in table 4 show that even after a
‘high’ EB dose, LSD 100 pg/kg almost com-
pletely inhibited the estrogen + isopregne-
none-induced response. At 40 min the
response was more depressed with the higher
dose of isopregnenone. However, this differ-
ence did not reach statistical significance (x* =
1.2 N.S)).

3 3.4. Spontaneous behaviors

The following experiment was done to
study the influence of progesterone on the
effect of LSD on some elements of behaviors
other than sexual responses. The hormonal
treatment was the same as the one used to
activate L.R. The data are summarized in
fig. 2. The two hormone treatments led to no
differences in any of the behavior patterns -
measured (EB 2 ug/kg X 3 compared to EB 2
ug/kg X 3 + progesterone 4 mg/rat, Mann-
Whitney U test: 45 < U< 84 N.S.). Each
behavior except resting, was seen at least
once in all animals tested (n=12). Resting
was only seen in the LSD-treated subjects
(100%).

LSD 100 pg/kg significantly (Mann-
Whitney U test: 0<U<32, P<0.05)
altered all behavioral measurements except
investigating (duration, latency) and ambula-
tion. The effect of LSD was, however, the

Effects of lysergic acid diethylamide (LSD) on the percentage of females showing a lordosis response activated by

estradiol benzoate (EB) and progesterone,

EB was given 48 h before progesterone. LSD or saline was injected at 0 min, 5 h after progesterone treatment.

Treatment EB, 25 ug/kg and Percentage lordosis n!
Progesterone LSD Saline Min after last injection Rats Repl.
mg/rat uglkg ml/rat —60 10 40 180

0.4 100 96 0?2 50 2 100 24 4

40 100 100 0? 252 100 24 4

0.4 0.2 96 96 96 96 24 4

4.0 0.2 100 100 100 100 24 4

! n rats = number of rats; n repl. = number of replications.
2 P < 0.001 (x? test) for LSD compared to saline.
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TABLE 4
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Effects of lysergic acid diethylamide (LSD) on the percentage of females showing a lordosis response activated by

estradiol benzoate (EB) and isopregnenone.

EB was given 48 h before isopregnenone. LSD was injected at 0 min, 5 h after isopregnenone treatment.

Treatment EB, 25 ug/kg and Percentage lordosis n!

Isopregnenone LSD Min after last injection Rats Repl.
mg/rat ug/kg —60 10 40 180

0.4 100 92 9 42 100 24 4

4.0 100 83 0 16 100 12 2

1 1 rats = humber of rats; n repl. = number of replications,
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Fig. 2. Effects of lysergic acid diethylamide (LSD) on
spontaneous behavior in an exploratory situation.
The test was conducted 10 min after the LSD treat-
ment. Number of animals tested in each treatment =
12. Number of replications = 2. The test lasted 10
min. The sniffing latency was <3 sec for all cate-
gories. Treatments: EB 2 ug x 3 O; EB 2 ug X 3 + pro-
gesterone 4.0 mg/rat @; EB 2 ug x 3 + LSD 100 ug/lkg
a; EB 2 ug x 3 + progesterone 4.0 mg/rat + LSD 100
uglkg 2.

same in the progesterone-and non-proges-
terone-treated subjects.
4, Discussion

The inhibitory effect of LSD on the estro-
gen + progesterone activated L.R. reported

. earlier (Eliasson and Meyerson, 1977) was

confirmed in the present study. LSD had a
dose-related inhibitory effect on the L.R. in
estrogen + progesterone-treated ovariec-
tomized female rats. The maximal effect was
obtained 10 min after injection. In the study
of Everitt et al. (1975) small doses of LSD
(5—20 ug/kg) facilitated the L.R. induced by
estrogen alone. A higher dose (40 ug/kg) had
no stimulatory effect and due to the low
hormone-induced response level a significant
inhibitory effect could not be shown.

In the present study even a high dose of
LSD (100 ug/kg) did not have any significant
influence on the response induced by estrogen
alone. The response level in these experiment
was such that it should have permitted a clear,
significant inhibition to be observed. In
contrast, the LSD treatment effectively
inhibited the EB + progesterone-induced
response. This could be seen when the
response was induced in 100% of the animals
and a high dose of LSD was used (100 pg/kg),
and also at a lower dose of LSD (50 ug/kg),
when the hormone treatment was adjusted to
give a response level of 656—80%. A very clear-
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cut inhibition was induced by LSD in the
progesterone-treated rats regardless of
whether EB was given at intervals or in one
injection. The data presented also show that
the effect of LSD was enhanced by increasing
doses of progesterone.

It has been reported that progesterone had
anesthetic properties (Meyerson, 1967). This
effect was not obtained with isopregnenone
which, however, is also effective to induce a
L.R. The present study shows that the rela-
tionship between the inhibitory effect of LSD
and the progesterone action does not seem to
be connected with the anesthetic properties
of progesterone, as the effect was also seen
after isopregnenone treatment.

The possibility that various estrogen treat-
ments also alter the effect of LSD on the L.R.
is indicated by the present data, however,
compared to the effect produced by proges-
terone the specific influence of estrogen does
not seem to be significant. The effect might
be explained by a synergistic relationship
between the effect of progesterone and the
estrogen treatment. _

There is much evidence suggesting that
serotonergic and dopaminergic neurons are
involved in estrogen + progesterone-activated
L.R. in the female rat. In certain doses LSD
is considered to be a central nervous system
5HT-agonist (Andén et al., 1968; Aghajanian
et al,, 1972), A comparison of the action of
LSD and the dopamine agonist apomorphine
on the copulatory response has been carried
out by Eliasson and Meyerson (1976) and it
was concluded that the predominant action
of LSD on the female copulatory response
was not mediated by increased dopamine
receptor activity, but rather that LSD
influenced serotonergic activity. It is there-
fore reasonable to propose that the proges-
terone treatment found to influence the
lordosis inhibitory effect of the postulated
BHT agonist LSD, influenced serotonergic
mechanisms important for the efficiency of
the LSD action. Thus, the present data sug-
gest that progesterone influences the sero-
tonergic mechanisms involved in the LSD

action and the lordosis behavior, Our data are
in agreement with the data of Espino et al.
(1975) who found that the serotonergic
agonist «-methyltryptamine blocked the
facilitation of the L.R.by progesterone but
had no effect on the L.R. induced by estrogen
alone.

The possibility that progesterone interferes
with LSD action in a non-specific way has,
however, also to be considered. Alterations of
LSD-induced effects by various steroid hor-
mones including progesterone have been
reported (Bergen et al., 1960; Krus et al.,
1961). In these reports daily treatment with
progesterone was shown to suppress the LSD
effect on non steroid-dependent responses. To
explain the present data on a non-specific
basis one possibility would be that proges-
terone facilitated the metabolism of LSD and
that more active lordosis inhibitory metab-
olites were obtained. In the rat, LSD is almost
completely metabolized and at least four
metabolites have been reported (Stoll et al.,
1955; Boyd, 1959; Slayter and Wright, 1962;
Siddik et al.,, 1975). Despite a considerable
body of literature on the pharmacological
effects of LSD there is still very little informa-
tion as to the activity of its metabolites. Thus,
the possibility that the effect of progesterone
on LSD action on the L.R. was due to active
metabolites cannot be fully excluded. How-
ever, progesterone did not influence the effect
of LSD on the exploratory and locomotor
elements which are not progesterone depen-
dent responses. This would suggest instead,
that the effect of progesterone on LSD action
in the lordosis experiments was due to a direct
action on serotonergic mechanisms implicated
in the lordosis behavior. The exact nature of
this interaction is unknown and has to be
studied further,

Acknowledgements

This work was supported by the Swedish Medical
Research Council, grant B79-14X-64-15B. We thank
Dr. Mona Eliasson for important comments on the
manuscript.




64

References

Aghajanian, G.K., H.J. Hagler and F.E. Bloom, 1972,
Lysergic acid diethylamide and serotonin: direct
actions on serotonin-containing neurons in rat
brain, Life Sci. 11, 615.

Andén, N.-E., H. Corrodi, K. Fuxe and T. Hokfeidt,
1968, Evidence for a central 5-hydroxy-trypt-
amine receptor stimulation by lysergic acid
diethylamide, Br. d. Pharmacol. 34, 1.

Bergen, J.R., D. Krus and G. Pincus, 1960, Suppres-
sion of LSD-25 effects in rats by steroids, Proc.
Soc. Exp. Biol. Med. 105, 254.

Boling, J.L. and R.J. Blandau, 1939, The estrogen-
progesterone induction of mating response in the
spayed female rat, Endocrinology 25, 359.

Boyd, E.S., 1959, The metabolism of lysergic acid
dietylamide, Arch. Int. Pharmacodyn. 120, 292.
Davidson, J.M., C.H. Rodgers, B.R. Smith, E.J. Bloch,
1968, Stimulation of female sexual behavior in
adrenalectomized rats with estrogen alone, Endo-

crinology 82, 193.

Eliasson, M. and B.J. Meyerson, 1973, Influence of
LSD and apomorphine on hormone activated
copulatory behavior in the female rat, Acta
Physiol. Scand., Suppl. 396, Abstr. 129.

Eliasson, M. and B.J. Meyerson, 1976, Comparison of
the action of lysergic acid diethylamide and apo-
morphine on the copulatory response in the femal
rat, Psychopharmacology (Kbn) 49, 301.

Eliasson, M. and B.J. Meyerson, 1977, The effects of
lysergic acid diethylamide on copulatory behavior
in the female rat, Neuropharmacology 16, 37.

Espino, C.M. Sano and G.N. Wade, 1975, Alpha-
methyltryptamine blocks facilitation of lordosis
by progesterone in spayed estrogen-primed rats,
Pharmacol. Biochem. Behav. 3, 557.

Everitt, B.J., K. Fuxe and T. Hokfeldt, 1974, Inhibi-
tory role of dopamine and 5-hydroxytryptamine
in the sexual behavior of female rats, European dJ.
Pharmacol. 29, 187.

Everitt, B.J., K. Fuxe, T. Hokfeldt and G. Jonsson,
1975, Role of monoamines in the control by hor-
mones of sexual receptivity in the female rat, d.
Comp. Physiol. Psychol. 89, 556.

Krus, D.M., S. Wapner, J. Bergen and H. Freeman,
1961, The influence of progesterone on behavioral
changes induced by lysergic acid diethylamide

A. SIETNIEKS, B.J. MEYERSON

(LSD-25) in normal males, Psychopharmacologia
2,177. :

Meyerson, B.J., 1964a, The effect of neurophar-
macological agents on hormone activated estrus
behaviour in ovariectomized rats, Arch, Int. Phar-
macodyn. 150, 4.

Meyerson, B.J., 1964b, Estrus behavior in spayed rats
after estrogen or progesterone treatment in com-
bination with reserpine or tetrabenazine, Psycho-
pharmacologia 6, 210.

Meyerson, B.J., 1964c, Central nervous monoamines
and hormone induced estrus behaviour in spayed
rat, Acta Physiol. Scand. Suppl. 241, 3.

Meyerson, B.J., 1967, Relationship of the anesthetic
and gestagenic action and estrous behavior
inducing activity of different progestins, Endo-
crinology 81, 364.

Meyerson, B.J., H. Carrer and M. Eliasson, 1974,
5-Hydroxytryptamine and sexual behavior in the
female rat, in: Advances in Biochemical Psycho-
pharmacology, eds. E:, Costa, M. Gessa and M.
Sandler (Raven Press, New York) p. 229.

Meyerson, B.J. and M. Eliasson, 1977, Pharmacolog-
jcal and hormonal control of reproductive
behavior, in: Handbook of Psychopharmacology,
Vol. 8, eds. L.L. Iversen, S.D. Iversen and S.H.
Snyder (Plenum Publ. Corp., New York) p. 159.

Meyerson, B.J. and T. Lewander, 1970, Serotonin
synthesis inhibition and estrous behavior in female
rats, Life Sci. 9, 661.

Meyerson, B.J. and C.Q. Malmnas, 1978, Brain mono-
amines and sexual behavior, in: Biological Deter-
minants of Sexual Behaviour, ed. J. Hutchinson (J.
Wiley and Sons, London) p. 521.

Siddik, Z.H., R.D. Barnes, L.G. Dring, R.L. Smith
and R.T. Williams, 1975, The fate of lysergic acid
Di{'4CJethylamide ([14C]LSD) in the rat, Bio-
chem. Soc. Trans. 3, 290.

Siegel, S., 1956, Nonparametric Statistics for the
Behavioral Sciences (McGraw-Hill, New York).

Slayter, M.B. and S.E. Wright, 1962, The metabolites
or ergometrine and lysergic acid diethylamide in
rat bile, J. Med. Pharmacol. Chem. 5, 483.

Stoll, A., E. Rothelin, J. ‘Rutschman and W.B.
Schalach, 1955, Distribution and fate of 14C-
labelled lysergic acid diethylamide (LSD-25) in
animal body, Experientia 11, 396.



