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()Ijn the years following the frst clinical
report on the effects of lysergic acid diethyl-
amide ' many publications have described
bath the psychological and the physiological
alterations produced in human subjects by
. Although its site of action has not
bec,n established, there has been considerable
§i:g§£ulation that some of the psychological
‘effects of LSD are related to hypothalamic
,stimulation. Since one effect of hypotha-
Jdamic stimulation is increased production of
‘antidiuretic hormone,? the assumption that
' acts by stimulating the hypothalamus
Id carry the prediction that LSD should
m antidiuretic properties. The data to be
‘defcribed demonstrate that LSD has strong
‘&tffidiuretic effects; these data are consis-
gent with the notion that hypothalamic stim-
Btion may be related to certain of the
3t ological effects of LSD.

Experimental Study

¥,

;a:_}g’mg m age from 19 to 29 years, who were
i lysergic acid diethylamide in connection with
dhological studies made in our laboratory. No
was given after 8 o'clock on the evening
each experimental period, although water
WRF allowed ad libitum. At 8 a m. on the day
experiment the bladder was emptied and
1. of tap water was ingested. Thereafter,
ibladder was emptied and 200 ml. of water
MPnistered every half-hour until the end of
four-hour experimental period. One hour
the beginning of the experiment the sub-
were given an intravenous injection of 100y
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B he subjects were seven healthy male subjects, -
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of LSD-25 in 1 ml. of saline or a placebo of
1 ml. of saline. The subjects were instructed to
sit quietly, or recline, with a minimum of muscular
exertion,

The urine volumes for each half-hour period
were measured and the chloride concentration
determined by the Volhard-Harvey method, as
described in Hawk, Oser, and Summerson?® There
were 19 control experiments and 14 experiments
in which subjects received LSD-25.

The effect of the intravenous LSD-25 on
the urine volume of hydrated subjects' is
shown in the Figure. There is a marked

antidiuresis, which is apparent one hour
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Effect of intravenous injection of lysergic’ acid
diethylamide (LSD-25) on urine’ volurme, ‘chloride
concentration, and specific’ gravity “ini ~hydrated
human subject. Arrows indicate time-of injection”
of either 1 ml. of isotonic saline (solid lines) or?
11_037/)of LSD-25 in 1 ml. of isotonic:saline (broke
nes). : -
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after the injection of the LSD-25 and which
lasts for one hour. Later, there is an in-
creased urine output as compared with the
corresponding control periods. Although
there was considerable variation in both the
control values and the individual responses
to the drugs, the antidiuretic effect of
LSD-25 during the fourth and fifth collec-
tion periods (one and one and one-half
hours after administration) was highly sig-
nificant (P=<0.01). The subsequent in-
crease in urine production of the subjects
receiving LSD-25 was significantly different

- from the controls only during the eighth
period.

"LSD also exerts  an effect on the urine
chloride corcentration. Although LSD did
not significantly alter the total chloride ex-
cretion, the effect of the drug was evident
in the increased chloride content of the urine
voided one to one and one-half hours after

** " injection.

. ‘ Comment

The mechanism whereby the administra-
tion of LSD-25 in hydrated subjects pro-
duces an antidiuretic effect is not known.
One may speculate, however, that this

] physiological response to LSD-25 is the re-
¥ sult of antidiuretic hormone (ADH)

liberation which follows hypothalamic stim-

ulation by LSD. The pattern of urine sup-
‘ pression, with corresponding increase in

chloride concentration, is similar to the

effects of anoxic painful stimuli in man ob-

served by Kelsall * and Mirsky and Stein.’

These authors used a physical stress which
B they believed stimulated the hypothalamus to
+ release increased amounts of the antidiuretic
hormone. In our experiments, LSD-25 may
“have "constituted a chemical stress. There
is ‘one important difference between the
1d1uret1c effects of painful stimuli and
’*those of LSD. In the experiments reported
here’ ‘the anhdluretlc response to LSD was
considerably 'd‘ela‘yed'; (more than one-half
our), ‘whereas' the antidiuretic response to
‘physical stress: reported by Mirsky and
thers was apparent w1th1n 10 mmutes Thls
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delay in the antidiuretic response to LSD is
in contrast to the psychic effects of the drug,
which in these subjects were demonstrable
in 5 to 10 minutes. It may be that’the
hypothalamic stimulation postulated is itself
a secondary effect, arising from the effects
of LSD-25 on other central nervous system
structures.

Erspamer € has shown that the antidiuretic
effects of serotonin in the rat are inhibited
by LSD. This antidiuresis is explained by
Rothlin et al? in terms of the effect of
serotonin on renal blood flow. Although
LSD has no marked effect on renal blood
flow under the specific experimental condl-
tions cited, it inhibits the action of serotonin.
It should be pointed out that the A&nti-
diuresis reported here is dissimilar to“thé
antidiuretic action of serotonin and “that
there is no inconsistency in the two reports.
[
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LSD administered to hydrated male adults
exerts a marked antidiuretic action, which
begins approximately one-half hour after
intravenous injection of the drug and whose
duration is roughly one hour. Thereafter,
an increased urine output compensates;for
the excess water retained by the body dur;
ing the antidiuresis. It is suggested that
this effect of LSD may be the result of
hypothalamic stimulation, although the ex-
perimental data do not exclude other p0551ble
explanations.

Summary
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