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Steroids and Moods:

ILSD 1784

Correlations in Schizophrenics and Subjects
Treated With Lysergic Acid Diethylamide (1.SD),
Mescaline, Tetrahydrocannabinol, and Synhexyl

OR the last 15 years, a great many at-

tempts have been made to vrelate
varicus types of emotional stress with
rates of urinary exeretion of various corti-
costeroids or plasma levels of 17-hydroxy-
corticosteroids (17-OHICS). The conflict-
ing results of such reports have been re-
viewed recently.! The consensus has been
that acute states of anxiety may be re-
lated to inereased levels of 17-OHCS in
plasma and increased exerction in urine;
depressive states have been related to high
levels of steroid exeretion as well.2-6

Although both cross-sectional and longi-
tudinal studies of steroid execretion have
been reported, the latter have been gener-
ally preferred. One reason for their prefer-
ence is that they have been associated with
considerably more significant correlations
between steroids and mood; another, that
they take into account individual variabil-
ity over time; and finally, they compare
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the patient with himself rather than with
some comparison group. However, it is
possible to compare patients with them-
selves using a cross-seetional technique,
both over short and long periods of time.
Accordingly, the eross-sectional technique
was employed in a series of experimerts
using newly admitted schizophrenic pa-
tients and normal volunteers treated with
psychotomimetie drugs.

Material and Methods

Experiment 1. In this experiment, 22
newly admitted schizophrenics were ob-
served over a six-weeck period, at the be-
ginning and end of which they were rated
by a mental status examination coded on
the Brief Psychiatric Rating Secale
(BPRS). This scale contains 18 symptoms
and signs of psychopathology which can
be quantitatively rated so that the severity
of each is apparent; the 18 items can be
summed to provide a total pathology score
indicative of the severity of the disturb-
ance. On the day the interview ratings
were made, a 24-hour collection of urine
was taken for determination of total con-
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STEROIDS AND MOODS

tent of 17-OIICS, 17-ketogenic steroids
(17-KGES), and 17-ketosteroids (17-KS).
The main interest was in detecting any re-
lationship of steroid exeretion to specifie
symptoms and to total degree of disturb-
anece at any specific time. The treatment
used in these patients was an experi-
mental one, metronidazole, but the main
interest was relating symptoms to steroid
excretion, regardless of the type of treat-
ment offered.

Experiment 2. Fourteen volunteer sub-
jeets, all men, were observed on two con-
secutive days. On the first day, the ex-
perimental protocol was followed from
7 A.M. to b r.3., with no active treatment
being given. On the second day, the same
procedure was followed, but at 9 A a
dose of the psychotomimetic drug, lysergie
acid diethylamide (LSD), was adminis-
tered in doses of cither 1.5 or 2 micro-
grams/kg. Urine samples were taken for
the period of 9 A.M. to 5 p.ar. and from
5 p.M. to 7 AL the next morning. Each
speeimen was used separately for measur-
ing 17-OHCS, 17-KGS, and 17-KS.

Experiment 3. The same procedure was
performed as in the sceond experinient
above except that ten volunteer men were
given doses of 5 to 6 mg/kg of mesealine
on the second day. It was expected that
the doses of LSD and mescaline used in
experiments 2 and 3 would produce sub-
stantial emotional reactions in the sub-
jeets treated and that these might be ex-
pected to be reflected in the rates of steroid
exeretion.

Ezxperiment 4. Ninc male volunteers
were treated with doses of tetrahydro-
cannabinol (THC) ranging from 30 to 50
mg, and ten were treated with doses of a
synthetic tetrahydrocannabinol-like ma-
terial, synhexyl, in doses of 75 to 200 mg.
Just prior to treatment, blood was drawn
for determination of plasma 17-OHCS;
3 hours later, another speeimen was taken
for the same purpose. As in the case of
LSD and mescaline, acute drug admin-
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istration was expeeted to rapidly and pro-
foundly affeet the mood of the subjeets.

Results

Experiment 1. Steroid excretion in schiz-
ophrenies was usually within the labora-
tory limits of normal, and when deviations
were present they were only slightly
abnormal. Only 14 of 132 values were out-
side the range of normal, occurring in
seven of the 22 patients. The mean,
standard deviation, and range of values
observed for the steroid measurements,
both before and after treatment, are shown
in the top half of Table 1.

It was of some interest to determine the
degree to which individual measurements
of steroid exeretion corrclated on repeated
measurements at a six-week intervai, as
well as how the three measurements corre-
lated with cach other when done at the
same time. These results are summarized
in the lower half of Table I. As is evi-
dent, the scparate measurements corre-
lated more with cach other when done at
the same time than the same measurement
correlated- with itsclf over a period of
time. As might have been expected,
17-OHCS and 17-K (@S had the highest in-
tereorrelations.

Another question of interest was the
correlation hetween the exeretion of indi-
vidual steroid fraetions and the total de-
gree of schizophrenic illness as measured
by the BPRS total pathology scorve. These
data are summarized in Table II. Neither
before treatment nor after was steroid ex-
eretion correlated highly with the total
pathology score of the BPRS.

A somewhat similar question was
whether or not changes in urinary ex-
cretion of steroids were correlated with
the degree of change in elinical symptoms.
These relationships are also shown in Table
IT. 1t would appear that change in
steroid exeretion was significantly corre-
lated with change in severity of illness, an
inereased steroid excretion being as-
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TABLE 1

Steroid Excretion in 22 Schizophrenic Patients Before and After
Metronidazole Treatment

Normal

Range Before After
17-OHCS 3-10 58+2.6 (2.3-15.0) 55+2.7 (2.1-13.0)
17-KGS 5-23 11.6+4.7 (6.3-25.0) 12.9+4.8 (5.6-27.0)
17-KS 9-22 14.7 +4.2 (6.8-26.0) 14.2+5.8 (8.1-29.0)

Values in mg/24 hours: means +SD (range).

Correlations Among Measurements

Same measurement, same patient, 6-week

Between measurements, same patient, before

interval treatment
17-OHCS .54 17-OHCS-17-K8 .59
17-KGS 52 17-OHCS-17-KGS .89
17-KS 45 17-KGS-17-KS .60
Between measurements, same paticnt, after treatment
17-OHCS-17-KS .56
17-OHCS-17-KGS 71
17-KGS-17-K8 .65

sociated with greater degrees of improve-
ment. The regression lines for these cor-
relation cocfficients are quite steep, with
the majority of patients showing changes
in steroid exerction of only small degrees.
Thus, the correlations, while relatively
high, still do mnot have much clinical
meaning.

Finally, was the exeretion rate of
steroids prior to treatment any predictor
of the degree of clinical change which
might be anticipated? As indicated on
the bottom of Table 1I, the corrclation
pattern for all three steroid fractions
tended to be negative, suggesting that high
initial rates of steroid exeretion were as-
sociated with small clinical changes, and
viee versa.

An additional question coneerned the
relationship between the exeretion of
steroid fractions and the level of speeifie
symptoms. In this regard it must be
emphasized that these were schizophrenie
patients. Despite the fact that symptoms
such as anxicty and depression are
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measured by the BPRS, the relationships
uncovered in these analyses only apply to
such symptoms as they oceur in schizo-
‘phrenies. These relationships, both before
and after treatment, are shown in Table
I11, only those correlations of possible sig-
nificance being noted. In general, symp-
toms of psychosis, such as grandiosity, hos-
tility, uncooperativeness, disorientation,
excitement, econceptual disorganization,
and unusual thought econtent, correlated
positively with the rate of steroid exere-
tion, while the primary symptom of de-
pression, depressive mood, showed a rather
consistent negative eorrelation. The latter
finding is somewhat different from that
previously observed in nonpsychotic de-
pressed patients.™*

Experiments 2 and 3. As these two ex-
periments were entirely comparable, they
are summarized together in Table IV.
Despite the fact that every subject re-
reiving LSD or mescaline experienced
to varyving degrees the complete clinical
syndromes to be expected, including some
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TABLE II

Correlation Between Steroid Excretion and
Schizophrenic Pathology (BPRS Total
Pathology Score) Before and After
Metranidazole Treatment in 22 Patients

Excretion of steroids and severity of illness

Before treatment

17-OHCS-BPRS .02

17-KGS-BPRS .10

17-KS-BPRS —.04
After treatment

17-OHCS-BPRS 25

17-KGS-BPRS 18

17-KS-BPRS 05

Change in excretion of steroids and change in
illness

17-OHCS ch-BPRS ch 49*
17-KGS ch-BPRS c¢ch AT*
17-KS ch-BPRS ch 5o

Initial steroid excretion and ultimate change in
illness

17-OHCS pre-BPRS ch —.22
17-KGS pre-BPRS ch . —.27
17-K8 pre-BPRS ch —.42

* P=.05 or less.
** P=—.01 or less.

degree of stimulation and euphoria,
changes in steroid excretion were rather
small. The only significant increase in
excretion during the span of action of the
drugs was a significant inerease in
17-KGS following LSD. Attempts were
made to relate individual steroid levels to
“‘stress scores’’ derived from clinical ob-
servations, mood scale scores, and ques-
tionnaire data, as well as to other physi-
ological measures such as increase in
plasma free fatty acid levels and evidence
of antidiuresis. The only significant rank-
order correlation was one of —.50 for
17-KS exeretion and antidiuretic effect
from mescaline.

Ezxperiment 4. JMean plasma cortisol
level prior to treatment of nine subjects
with varying doses of THC was 18.2
micrograms/100 ml. After treatment, the
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mean value had risen to 21.8 micro-
grams/100 ml Before and after synhexyl,
values were 17.6 and 21.2 mierograms/100
ml, respectively. Although these mean
levels would suggest that a slight inerease
oceurred with each drug, much of it could
be attributed to a single subject in each
group who experienced an abnormally
great inecrease. If these two suhjects are
excluded, the mean plasma cortisol value
before and after THC became 17.0
and 15.8 micrograms/100 ml, respec-
tively; before and after synhexyl, 17.4
and 19.0 micrograms/100 ml, respeetively.
Thus, it appears that the predominant
clinical effects of these drugs, which in-
clude euphoria, sedation, and some psy-
chotomimetic experiences, were not as-

TABLE III

Correlation Between Steroid Eixcretion and
Level of Specific Psychiatric Symptom
Before and After Metronidazole Treatment
in 22 Patients

Before After

17-K8 with
somatic concern -—.39
anxiety 32 none
guilt 47
hallucinatory behav. —.37

17-0ICS with
depressive mood —.54 —.36
motor retardation .36 —.38
grandiosity — 37
hostility — 50
uncooperativeness — 31
disorientation — 41

17-KGS with
somatic concern —.38 —.39
conceptual disorganization .30 45
depressive mood —.38 —.37
excitement 42 56
anxiety — —.34
withdrawal — 34
grandiosity — 44
unusual thoughts — .33

Only correlations of possible significance are
noted.
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TABLE IV

Mean Levels of Steroid Excretion Before and After LSD and Mescaline in
Normal Volunteers

17-OHCS 17-KS 17-KGS
Time Before After Before After Before After
LSD (N=14)
9 AM-5 PM 5.0 5.9 7.5 74 8.8 12.1*
5 PM-T AM 4.6 4.8 6.1 5.1 10.7 11.1
9 AM-T AM 9.9 10.7 13.6 12.5 19.5 23.2%
Mescaline (N=10) @
9 AM-5 PM 2.3 3.0 6.6 6.9 4.5 5.1
5 pPM—T7 AM 2.0 2.8 8.7 10.3 6.2 8.0%
9 AM-7 AM 4.4 5.7 15.1 17.3 10.6 13.1

All values in mg.
* P<.05 or less, t-test of correlated means.

sociated with any meaningful rise in
plasma ecortisol levels. It is of some in-
terest that both subjects with aberrant
elevations after treatment had clearly ap-
parent eauses. *One experienced a faint
and thought he had undergone a heart
attack, becoming most anxious; on a prior
trial with synhexyl, he had shown only
minor changes in steroid levels. The
other, during his first trial with synhexyl,
became quite frightened; he did not report
back for a second trial with THC. Thus,
while acute fear and anxicty may cause
striking eclevations in plasma cortisol
levels, the usual mood changes from mari-
huana-like drugs were not associated with
changes of significant degreec.

Attempts were made to correlate cortisol
levels and changes in cortisol levels with
levels of plasma free fatty acids (FFA),
circulating eosinophils, and total leukoeyte
counts. Cortisol levels were not corre-
lated with FFA levels (L06), were weakly
correlated negatively with eosinophil
counts (~.15), but were significantly
correlated with total leukoeyte counts
(.38). Changes in plasma cortisol levels
correlated slightly better, but still not sig-
nificantly, with changes in FFA (.18) or
eosinophil counts (—.37); once again,
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total leukoeyte counts were correlated sig-
nificantly (.48).

.

Discussion

Our difficulties in the present study of
relating the severity of schizophrenie ill-
ness to any measure of steroid exeretion
are similar to the experiences of others.!
Neither before nor after treatment was
there any clear relationship between the
excretion of steroids and the severity of
illness.  Because the aectual shifts in
steroid excretion fell mostly within narrow
ranges, one could not use the positive re-
lationship between inerease in steroid ex-
eretion and clinical improvement as a
clinical laboratory indicator. A high
initial level of steroid exerction, even
though not nceessarily related to an in-
creased severity of illness, tended to miti-
gate against great elinical improvement.
A number of psyehotic symptoms secemed
to be correlated positively with levels of
steroid exerction. In general, schizo-
phrenie patients had relativelv normal
steroid excretion values; the variance in
them did not seem to be especially large,
and it was considerably smaller than that
reported in a previous series of chronie
schizophrenies.”
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Conelusions about the relationship of
steroid exeretion to the svmptom of de-
pression arve limited by the fact that
depression in schizophrenies could con-
ceivably be different from that in patients
with primary depressive illnesses. Still,
these results showed a eonsistent negative
correlation between this symptom and
17-OHCS or 17-KGS excretion.  These
findings are different from the usual posi-
tive correlations reported vepeatedly in
depressive patients.®*?

The psychotomimetie drugs LSD and
mesealine, despite producing marked
changes in the mood of patients, produced
relatively few changes in steroid exere-
tion. Most fractions tended to inercase,
but only 17-KGS did so to a significant
degree. One would ordinarily deseribe
this change as a nonspecific indicator of
““stress,”’ yet corrclations with clinieal or
physiologie indicators of stress were poor.

Plasma levels of cortisol were little in-
fluenced by tetrahydrocannabinol (TIIC)
or synhexyl despite the numerous cffects
of these drugs on mood. Only in two
subjects, who showed acute fear or
anxiety, werc the levels sharply raised.
Plasma cortisol levels or changes in such
levels were not well correlated with piasma
free fatty acid levels, were weakly corre-
lated negatively with eirculating cosino-
phils, but were consistently correlated
positively with total leukocytes.

Summary

Urinary excretion of steroids or plasma
steroid levels were measured in situations
in which psychie change was expected. In
29 newly admitted schizophrenies ob-
served over a six-week period, cxeretion
of steroids was generally normal and
showed little relationship to the severity
of illness. Inecreases in steroid exeretion
were correlated with improvement, but
not to any clinieally useful degree. Some
psychotic symptoms were eorrelated posi-
tively with incrcased steroid exeretion.
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The symptom of depression in schizo-
phrenies, unlike that in- depressed pa-
tients, was negatively correlated with
steroid excretion. The psychotomimetie
drugs LSD and mescaline produeed
slight inercases in 17-ketogenic steroids
(17-KGS), but this sign of possible
““stress’’ was poorly correlated with other
clinical or physiologic signs of stress.
Tetrahydrocannabinol and synhexyl, two
marihuana-like compounds, had no appre-
ciable effect on plasma cortisol levels in
the absence of secondary fear or anxiety.
This lack of change might be consistent
with the generally sedative and euphori-
ant effeets of these drugs.
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