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Abstract. Serum creatine kinase levels were estimated in 7 patients following
LSD ingestion. All patients showed a transient rise in serum level, and this was
greatest in those patients who became psychotic,
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Introduction

Creatine kinase (CK) is an enzyme found predominantly in striated
musclo. BEstimation of serum CK levels is a useful index of certain kinds of
ckeletal muscle disease (Ebashi and Toyokura, 1959) and hes been used
in the diagnosis of suspected myocardial infarction (Smith, 1967). Ele-
vated levels also occur in patients with acute cerebral disease, meningitis
and other conditions with acute disturbance of cerebral function (Schia-
vone and Kaldor, 1965). Therc have also been reports of raised levels in
patients with acute psychosis (Meltzer ef al., 1969). This study reports
observations on scrum CK in subjects who had ingested lysergic acid
di-ethylamide (LSD), a “psychotomimetic” drug.

Methods

Efforts were made to identify all patients admitted to a psychiatric hospital
who had ingested LSD during the previous 94 hrs. Venous blood samples were
taken on admission (prior to any drug treatment) and sequential samples were
obtained at two day intervals until the sixth day or until serum CK levels fell below
100 L.U./1 whichever was longer. Thereafter samples were taken at 5-day intervals
until discharge from hospital. In addition two inpatients who received LSD thera-
peutically were included in the study. Venous blood samples were taken immediately
before oral administration of 0.05 mg LSD and sequentially thercafter over a period
of 69 hrs and 75 hrs respectively.

Serum CK levels were determined using the procedure introduced by Rosalki
(1967) with a minor modification described by Smith (1967).

Results

The results from newly admitted patients who bad taken LSD are
shown in Fig.1—5, which includes data on clinical condition and drug
therapy. Brief résumés of each patient are given below:
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1. R. B.—a 24 year-old man, admitted in an acutely disturbed state
with auditory and visual hallucinations. He was in a state of fear, pacing
continuously, with paranoid delusions and ideas of reference. The pa-
tient was a bank clerk who had taken LSD in powder form, for the first
time 14 hrs before admission. He was treated with oral chlorpromazine
and improved steadily over 5 days and was discharged from hospital
after 21/, weeks. Serum CK level on admission was 760 1.U./1 and sub-
sequent levels are shown on Fig.1.

2. C.M.—an 18 year old male student, who had frequently: smoked
marihuana during the previous year and had taken LSD on three oc-
casions with transient, pleasurable effects. 30 hrs before admission he
had taken “3 LSD tablets” (3 times his “normal dose”). For 6 hrs he
had experienced visual hallucinations and other pleasant perceptual
experiences in the company of friends. He had then been left alone for
several hours and when his friends returned, they found him talking at
great speed and with no apparent sense. On admission to hospital he
exhibited pressure of talk, flight of ideas, paranoid delusions and was
experiencing vivid hallucinations. His behaviour was very disturbed
and he constantly tricd to leave the room by the doors or windows. He
was treated with a single intramuscular injection of chlorpromazine
followed by oral thioridazine and quietencd over a period of 36 hrs. e
inon became withdrawn and profoundly depressed, with sleep disturb-
ance. Phenothiazines were stopped and his depression improved gradually
over 3 weeks. He was then discharged and was able to return to his
studies. Serum CK level on admission was 350 1.U./1 and subsequent
levels are shown in Iig.2.

3. D. S.—a 24 year-old man with a history of two previous admissions
to psychiatric hospital with a diagnosis of personality disorder. On the
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day prior to admission he took LSD in powder form and within 2 hrs he
became disturbed and distressed. On admission he was overactive,
auditorily hallucinated and paranoid. He was disorientated in time and
place. Serum CK level was 171 1.U /1 on admission and rose to 210
LU./I 2 days later. He was treated with oral chlorpromazine and his
symptoms subsided. He remained rather suspicious and intermittently
paranoid. A weck after admission he discharged himself, by which time
serum CK level had fallen to 76 LU./I. He had not been scen as an out-
patient 6 months later, Serial serum CK levels are shown in Fig.3.
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4. J.L.—a 15 year-old patient under long term treatment by the
adolescent unit for a severe personality disorder, associated with dis.
turbed family relationships. During one weeckend he obtained LSD illic-
itly and took it by mouth. He experienced a typical “trip”. On return-
ing to the hospital serum CK level was 120 LU./1 and subsequent levels
are shown in Fig.4, the highest level Leing 140 LUJL

5. G.M.—a 19 year-old student was admitted to hospital with
Symptoms of acute anxiety following LSD ingestion 12 hrs previously.
He experienced only minimal, transient perceptual disturbance. Serum

CK level on admission was 85 LU/l and subsequent levels are shown in
Fig.5.
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The results from the 2 patients given LSD therapeutically are shown
in Figs. 6 and 7. The first patient (J. A., Fig.6) was a 40 year-old man with
a long-standing severe anxicty psychoneurosis. He had a striking and
productive abreaction following 0.05 mg L.SD and the abreaction was
terminated by an intramuscular injection of amylobarbitone sodium.
The second paticnt (A.M) was a 24 year-old woman with a personality
disorder of schizoid type. Little abreaction took place following 0.05 mg
LSD orally, the patient experiencing only rather unpleasant visual per-
deptions. The abreaction was not therefore terminated by a drug.

In Fig.8serum CK levels are plotted for each patient in two conditions:

“Basal” level. This is taken as an indication of serum CK level when the
direct or indirect effects of LSD are likely to be minimal or absent. In the
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case of the two abreacted patients the “basal” level is taken as that re-
corded immediately before LSD administration. In the case of the 5 pa-
tients admitted following I.SD ingestion, in whom a pre-LSD level was
not available, the basal level is taken as the highest serum CK level
recorded more than 12 days after LSD ingestion. (In one patient, who
discharged himself prematurely, the discharge level is taken.)

“Post LSD” level. This is the serum CK level recorded when the pos-
sible effect of LSD in raising serum CK levels is likely to be optimal. In
the case of the two abreacted patients it is taken as the highest level
recorded during 48 hrs following LSD administration; in the case of
other paticnts it is taken as the highest serum CK level recorded during
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Table 1. Mean “basal” and “post LSD” levels in patients with and without psychosis
following 1.SD

Serum CKin I.UJ1
Mean “basal” level Mean “post LSD” level
Patients with
psychosis 62 443
Patients without
psychosis 40 106
Allpatients 49 251

the first 4 days of admision. The mean serum CK levels (“basal” and
“post LSD”) are shown in Table 1. In every case the “post LSD”’ level
is higher than the “basal” level. The mean “basal” level for all patients
was 49 I.U./l, while the mean “post LSD” level was 251 LU./l. The
difference is significant, P < 0.01 (statistical comparison is made by
logarithmic transformation and Student’s ¢ test, since the distribution of
serum CK lcvels in a healthy ambulant population shows a marked posi-
tive skew (Smith ef al., 1970). Patients who werc psychotic following LSD
showed the greatest rise; the mean serum CK level in 4 such patients
rising from 62 1.U./1 (“basal”’) to 443 1.U./l (“post LSD"), (significantly
different, P < 0.05), whereas the 3 patients who did not become psychotice
showed a smaller rise in mean levels from 40 I.U./I (“basal”) to 106 1.U./1
(“post LSD”), the difference being still significant P < 0.05. This dif-
ference between psychotic and non-psychotic groups of paticnts was
considered separately and while the mean “basal” levels did not differ
significantly the “post LSD” level did (P < 0.05).

The results of sequential estimations showed that, in patients ad-
mitted following ingestion of LSD, serum CK levels either fell progres-
sively from time of admision or rose to a peak within 2 days and there-
after showed a progressive fall over 4—10 days. Initial values of 4 out
5 patients would be regarded as definitely raised (Smith ef al., 1970). The
sequential estimations in the two abreacted patients showed striking
similarity with a rise to a peak value of about 100 I.U./l between 20 and
30 hrs after LSD administration followed by a progressive fall.

Discussion
The results indicate that a temporary rise in serum CK level follows
LSD administration, the rise being greatest in patients who develop
psychosis. 1t is possible that the observed rise is related to LSD dose and
those patients who became psychotic had ingested greater amounts.
This finding contrasts with that of Meltzer and his colleagues (Meltzer
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et al., 1970) who found no significant elevation of serum CK in patients
given LSD orally for psychotherapeutie purposes. Meltzer and his col-
leagues did not include illicit LSD takers in their study and made fewer
sequential estimations.

Previous studies have shown that some acutely psychotic patients
display serum CK clevation and it has been suggested that this finding
reflects a basic pathophysiological process common to the acute psychoses
and associated with skeletal muscle abnormalitics (Meltzer et al., 1970).
I have argued elsewhere that the observed rise is due to uon-specific
factors such as increased motor activity (Harding, 1974). The results of
this study could be interpreted as follows: LSD itsclf causes a transient
moderate rise in serum CK level, possibly due to a direct effect on musele
membrane. Patients who develop psychosis following LSD show more
marked serum CK elevations, because of an additive effect of LSD itself
and abnormal motor activity. Other interpretations are possible, but
the possible direct effect of LSD on muscle membrane calls for iz vitro

studies, and, if it is confirmed, might lead to further studies on the mode
of action of LSD.
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