A°-Tetrahydrocannabinol in
Depressed Patients
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At-tetrahydrocannabinol (THC), given under double-blind condi-
tions to eight hospitalized depressed patients for periods of up to
seven days, failed to produce significant euphoria or an anti-
depressant response during the period of administration. Four pa-
tients who received the drug for seven days showed little change in
mood but reported considerable drowsiness. In four patients, the
drug trial was shortened because of adverse reactions; two of these
patients experienced severe anxiety reactions with depersonalization
after a single dose. Effects on cognitive functioning and vital signs
were similar to those reported by other investigators in normal sub-
jects. We should like to emphasize that our results were obtained
with a small sample of hospitalized inpatients with moderate to se-
vere depression. Different effects might be observed in other set-
tings or in patients with less severe depressive symptoms.

he use of various forms of cannabis (marihuana,

hashish) since antiquity to induce pleasurable states
and observations of the mood-elevating properties of
these drugs in normal subjects suggested the potential
usefulness of cannabis derivatives in the treatment of de-
pression. However, until the chemical synthesis of A®-tet-
rahydrocannabinol (THC), the behavioral effects of can-
nabis preparations have been difficult to quantify because
of the presence of severa compounds in various propor-
tions in the naturaly occurring resin. Recent evidence
suggests that A"-THC reproduces both the psychological
and physiological actions of cannabis in man and presum-
ably is the mgjor psychoactive congtituent of cannabis.*-
Almost 100 years ago an attempt was made to treat de-
pressed patients with a hashish extract, yielding generally
negative results.” In the late 1940’s, synhexyl, a synthetic
homologue of THC, was administered to depressed pa-
tients with mixed results.”* The purpose of this study was
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to evaluate the potential antidepressant effects of syn-
thetic A*-THC administered over a one-week period to
hospitalized depressed patients. To our knowledge, this
represents the first report of the effects of A*-THC in de-
pressed patients.

Methods

This study was conducted on a psychiatric research ward at the
National Ingtitute of Mental Health (NIMH) designed for longi-
tudinal psychobiological studies of patients with affective illness.
All patients in the study were diagnosed by two psychiatrists and
a socia worker as having primary affective illness by standard
criterid“: diagnostic observations were made during an initial
drug-free period of several weeks, Four of the depressed patients
were classified as bipolar and four as unipolar based on the pres-
ence or absence, respectively, of a prior history of mania. Patients
were moderately to severely depressed at the time of the study.

On admission, informed consent was obtained for the adminis-
tration of eight to ten experimental psychoactive drugs including
THC; patients were told that they would receive some of these
drugs during their hospitalization. Medications were administered
under double-blind conditions using a design which involved one
week of THC administration preceded by and followed by at least
one week of placebo, Medications were in identical-appearing cap-
sules and code numbers were changed at least every four days.
THC and placebo capsules for this study were supplied by the Na-
tiona Indtitute of Mental Health under authorization from the
Food and Drug Administration. Active drug capsules contained 5
mg of THC in a sesame ail vehicle.

THC was administered oraly at a dose of 0.3 mg/kg twice a
day, a 9 a (approximately one-half hour after breakfast) and
again at 10 »» one patient received only a single daily dose at 9
av A single dose at this level has consistently been reported to
produce psychological effects typical of cannabis in normal sub-
jects. Because of adverse effects (described below), four out of the
eight patients did not receive active drug for the full seven-day
trial period. No other drugs were administered during the tria,
but al patients continued in individual and group psychotherapy.

Psychological and behavioral effects of THC were monitored in
several ways: (1) Patients were rated twice daily throughout the
placebo-THC-placebo period by a consensus of atrained psychiat-
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ric research nursing team using a 15-point scale which focused on
the global items of depression, mania, psychosis, anger, and anx-
iety.” (2) One nurse rated each patient individualy under double-
blind conditions every two hours; for this purpose a 15-item scale
was specifically designed to measure the effects of THC. Items
rated included the following: depression, anxiety, anger, elation,
talkativeness, restlessness, drowsiness, somatic complaints,
grandiosity, psychosis, mania, retardation, agitation, sadness, and
others. (3) Each patient rated himself every two hours on a sim-
ilarly constructed scale. Items on this scale included many of the
nurse-rated items but were phrased in terms of feeing: feel de-
pressed, fed dert, feel uncomfortable physicaly, feel uncomfort-
able mentally, fed hungry, have fedling of unredlity, my body
fedls different. (4) A psychiatrist who was aware of the medication
received interviewed each patient daly. For al behaviord rat-
ings, a two-point change during active drug administration and a
change of similar magnitude in the opposite direction following
placebo substitution were required before any effect was consid-
ered a pharmacological response to THC. A two-point change on
the scale, in our experience, reflects a measurable clinica change
since in practice the upper and lower regions of the 15-point scale
are rarely used.

To measure cognitive and motor function during the trial, pa
tients were tested daily with a short psychological test battery
which included the digit span and digit symbol substitution sub-
scales of the WAIS. (Ten different digit-symbol versions were
used to avoid a learning effect.) Both of these scales have been re-
ported to show decreases in performance after THC or cannabis
administration to normal subjects.*** To assess subjective ef-
fects, a modified version of the Hollister symptom sign question-
naire was aso administered. *+ The above tests were administered
daily, three to five hours after administration of the morning cap-
sules, during both the THC and placebo periods by an observer
who was blind to the study conditions.

Temperature, pulse, blood pressure, and respiratory rate were
obtained on a routine four times a day basis throughout the trial:
however, no attempt was made to obtain time-course data on
pulse or blood-pressure effects of THC, since this would have re-
quired some restriction of the patients normal activities. Renal,
hepatic, and hematopoietic function were monitored repeatedly,
and each patient was weighed daily. In al women pregnancy tests
were performed immediately prior to the trid. In five patients
deep was monitored using all-night EEG recordings.

The risk of psychic dependence was minimized by careful pa-
tient selection, administration of the drug over a reatively short
course under strict double-blind conditions, the concomitant use of
other therapeutic modalities (group and individual psychother-
apy), and prior and subsequent administration of other psychoac-
tive drugs.

Results

None of the eight moderately to severely depressed pa-
tients who received THC manifested an antidepressant
response to the drug. There were no significant changes in
global depression ratings, individual two-hourly depres-
sion ratings, or self-ratings. Although a few patients ex-
perienced brief periods of well-being associated with re-
laxation and some giddiness, none of these reactions
persisted and on the whole patients did not experience the
effects of THC as pleasant or mood elevating.

The most common effect, manifested in both verbal re-
ports and rating changes, was an increase in drowsiness.

The case of a 39-year-old depressed woman is typical of
the four who received the full one-week trial of THC.

During the basdline evaluation period her depression was char-
acterized by “low feelings,” apathy, and social withdrawal; prior
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to admission she frequently spent entire days in bed. In her
fourth week of hospitalization she received 20 mg of THC at 9.4~
daily for one week. On the first active drug day at 3 pv she told the
nurse rater she felt drowsy, relaxed, and that her feet felt far
away from her body. She also complained of a dry mouth. These
feelings lasted until after dinner, waning about 7 PM  On succes-
sive days she had similar feelings but these occurred earlier in the
day, within one hour after taking her pills the last three days.
There were short periods of giddiness noted as well. She com-
plained of drowsiness throughout the seven days on THC, and
stated she tried to remain aert. In response to a question by the
nonblind observer she stated she felt “more unpleasant than
pleasant.” Her therapist, who was blind to the medication, noted
increased lability of mood, but did not feel the basic course of
therapy was altered. On the first placebo day following THC she
felt somewhat tired but by the second day felt more “herself.’

Throughout the THC period her depression ratings remained es-
sentialy unchanged, but both her sdf-ratings and individua
nurse's ratings reflected her drowsiness. The figure illustrate:
these data.

Because of adverse reactions, two patients receivec
THC for only five days and two received only a single
dose. These patients are presented individually.

A 29-year-old female lab technician was admitted with moder-
ately severe retarded depression. After four weeks in the hospita
she was given THC, 10 mg twice a day. This was increased to 2(
mg twice a day by the third day of the triad. That evening sh
complained of “flooding thoughts’ and inability to remember re
cent events, such as the plot of a movie she was watching on tele
vision or what she had said in conversation five minutes previ
oudly. She feared she was “going crazy.” In spite of reassuranc:
that she was experiencing side effects of a drug, she continued
report unpleasant experiences. The fourth day of active drug (2!
mg twice aday) she complained of dizziness at noon and continuer
flooding thoughts. Although her anxiety had lessened somewhat
it was decided to substitute placebo after the morning dose on th
fifth day. Her unpleasant experiences promptly ceased by tha
evening.

A 61-year-old unipolar depressed man was admitted to th
NIMH because of increasingly severe depression; he spok
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monosyllabically, refused to eat, and dept poorly. Over the first
Ave weeks in the hospital his condition gradualy worsened to a
near-mute, psychotic state. During the first five days of THC (20
mg twice a day) this downward course continued, so the tria was
rerminated.

A 52-year-old depressed woman with a bipolar history was
given 20 mg of THC @ 9 aw At noon she lay down, feeling weak
and dizzy. She told a nurse, “My head and arms feel heavy, my
legs too, | can't lift them. My mouth is so dry.” Her anxiety rap
idly increased and she complained of nausea and her body “twist-
ing and pulling.” At one point she said she had “desth chills ... 1
want to go home to my children.” She had racing thoughts and felt
she could read off the back of her eyelids what was on her mind.
She said she feared she was going to die. Her anxiety lessened
with continued reassurance and she dept intermittently over the
next three hours. By 5em she was no longer in distress. She re-
ported that she had experienced “words running through her head
without control.” When asked if the experience was similar to her
previous manic periods she said, “No, there’'s nothing pleasant
about this.” Because of this reaction it was decided to substitute
placebo that evening and discontinue the trial. The patient spent
an uneventful night.

A 43-year-old woman with unipolar depression aso had dis-
tressing symptoms after receiving 20 mg of THC at 9 aM.At 9:20
AM, the patient became panicky and complained of shortness of
breath and “tightness’ in her chest. She reported her arms and
legs felt heavy, numb, and cold. She had feelings of unredlity and
during a therapy session at 11 av she reported “things seem far
away and in compartments ... it's like I'm not redly talking to
you ... as though we're on a different level.” Time sense was dis-
torted. She felt the events of the morning “happened yesterday.”
She felt tired, but was “afraid to go to deep, afraid of what might
happen.” By early afternoon she felt in better control and by 5em
all effects of the drug had disappeared.

None of the eight patients who received THC showed
consistent changes on global ratings of depression, mania,
psychosis, anxiety, or anger during the active drug period.
The only exceptions were the two women who experienced
panic reactions after a single dose, reflected in a higher
anxiety and psychosis ratings for that eight-hour period.

On the nurses individua two-hour ratings only two
items (increased drowsiness and decreased restlessness)
were noted to change during the active drug period in
three out of the six patients who received the drug for five
days or more.

Patients self-ratings failed to show any consistent pat-
tern of change except for drowsiness ratings which in-
creased during THC administration in four patients. The
sdlf-rating items of “feel depressed,” “feel hungry,” and
“feel uncomfortable physicaly” increased during active
drug administration in two cases.

Daily psychologica testing was performed in five pa
tients during the three-week trial period. Digit span (for-
ward and backward) and performance on the digit-symbol
substitution test decreased during active drug adminis-
tration in three patients, and was unchanged in two.
These responses displayed a rebound with placebo substi-
tution. Those who complained most of drowsiness had the
greatest impairment of performance on these tests. An
increased number of items was checked during the active
drug period on the Hollister Symptom Sign Questionnaire
by four patients.

Temperature, pulse, respiration, and blood pressure al
measured on a four times daily basis showed considerable
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variation from patient to patient and from day to day
during THC administration. With this large degree of
variability (presumably related to the fact that the pa
tients were freely ambulatory during the study period), no
consistent pattern of vital-sign changes on THC was dis-
cernible for the majority of the patients. One patient
showed a mean increase of ten points in the 1 PM lying and
standing pulse.

Four of the six patients who received THC for five to
seven days showed an increase in weight during the active
drug period, Two of these four lost weight when placebo
was subgtituted. Our clinical impression was that these
patients increased their foot intake during the THC pe-
riod. The mean weight increase for the total group was 2.2
Ib, which in this small population did not achieve statisti-
cal significance.

There were no changes in indicators of renal, hepatic, or
hematopoietic function during the trials in any of the pa
tients.

Although two patients said they dept better while re-
ceiving THC, EEG recordings during sleep tended to show
an increase in deep latency and a decrease in REM time
and REM percentage during THC administration.'”

One patient received a lumbar puncture a 2 PM on the
seventh day of THC administration (20 mg daily at 9 av) .
Cerebrospina fluid metabolites of serotonin, dopamine,
and norepinephrine showed no clear change with THC
compared to a prior drug-free lumbar puncture under sim-
ilar conditions. Baseline vs THC determinations (in ng/ml
were: 13vs 15 for 5SHIAA, 3vs5for HVA, and 15 vs 17 for
MHPG.

Comment

The data presented here strongly suggest that THC is
not an effective antidepressant when given to hospi-
talized, depressed patients for one week in a double-blind
tria. Although responses to the drug varied considerably
and there were occasional intermittent periods of giddi-
ness associated with a sense of well-being, overal de-
pressed mood did not change. The most common effect was
drowsiness and a feeling of heaviness in the limbs. No
mania ratings were recorded in any of the four bipolar de-
pressed patients during THC administration. This is in
contrast to our previous observations that, compared to
unipolar patients, bipolar patients show an increased ten-
dency to “switch” into mania or hypomania while receiv-
ing activating drugs such as tricyclic antidepressants,
monoamine oxidase inhibitors or levodopa.'®

In four of the eight patients, the drug was discontinued
because of adverse effects, including severe anxiety reac-
tions following a single 20-mg dose in two patients. These
panic reactions included elements of depersonalization,
deredlization and distortions of body image. Severa pa
tients, including the two who had panic reactions, also re-
ported “flooding thoughts,” “words racing through my
head without control,” or difficulty concentrating. This
state, frequently described in psychosis, seems to reflect a
lack of ability to structure internal and external stimuli,
to ignore some thoughts or feelings in order to pursue a
logically related train of thought, Our depressed patients
experienced this state as dysphoric. Fortunately, both pa-
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tients who experienced panic reactions responded to reas-
surance with some diminution of anxiety.

Psychotherapy did not appear to be altered during the
THC trial. One patient was noted by her therapist to have
increased lability of affect while she was recelving THC,
but on the whole, few differences were apparent from ei-
ther the patients' or therapists points of view,

In three patients, THC appeared to cause progressive
changes over the drug trial. One patient experienced in-
creasing “flooding of thoughts’ and dysphoria over five
days of constant (20 mg) dosage THC administration. An-
other experienced no symptoms initially while receiving 5
and 10 mg of THC, but at the end of the trial felt
markedly fatigued and dizzy when receiving these doses
after THC had been reduced because of side effects occur-
ring at 15 and 20 mg. A third patient experienced the on-
set of drug-related drowsiness increasingly earlier in the
day as the trial progressed. These progressive changes
may indicate either increasing tissue levels of drug over
time or the phenomenon of reverse tolerance. The lower
performance on the digit span and digit-symbol substitu-
tion subscales of the WAIS, similar to reports of others'*
was consistent throughout the trial and did not show evi-
dence of an increasing drug effect over time.

The fact that the expected pulse increases were not ob-
served in these patients appears to be related in part to
the relatively large variations in pulse, which were sec-
ondary to normal variations in activity and psychic state.
These patients were part of an intensive community-liv-
ing experience in an active research ward milieu through-
out the trial, compared with the relatively controlled labo-
ratory settings used by other investigators. Thus, any
increases in pulse which may have been produced by THC
would have been “washed out” by pulse fluctuations asso-

ciated with other variables. In addition, the timing of th
pulse measurements (9 AMm, 1 ru, 6 PM, 9 PM) was not opti
mal for picking up pulse changes which might have bee:
produced by a 9 av ora dose of THC.

The failure of al eight depressed patients to experienc
the effects of THC as pleasurable may reflect severd dif
ferent factors. The clinica state of depression itself ma,
involve a basic impairment of one's ability to experienc
pleasure. Effects such as relaxation, giddiness, and ampli
fication of sensory input, which are often interpreted a
pleasant by nondepressed cannabis users, may be inter
preted negatively by a depressed patient as a lack of bod
ily control and inability to concentrate, From our data, i
does not appear that the administration of THC unde
double-blind conditions produces an improvement in th
basic mood, psychomotor, or cognitive features of depres
sion. The effect of set and setting on the experience an
interpretation of cannabis effects is of great importanc
as has been emphasized by other investigators.”,” The ad
ministration of THC under double-blind conditions in thi
trial precluded the establishment of any positive expecte
tion in the patient. The fact that the patients could nc
have prepared themselves for the experience of an altere
state of consciousness may also have contributed to th
predominantly negative effects of the drug in these d¢
pressed patients. Finally, the relatively brief duration c
the trial (one week) must be kept in mind, since standar
antidepressants require two to three weeks to produc
clinical improvement.

tast.]g:\ne Weisenberg and Paulette Bachorick assisted with psychologic
ing.

Nonproprietary and Trade Names of Drug
Levodopa—Larodope, Dopar, Bendopa, Lewpa, Bio-dopa.
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