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Acute Psychosis Induced

. by Psychotomimetic Drug Abuse
° Findings

_alcolpl B. Bowers, Jr., MD, New Haven, Conn

Twelve patients with acute drug-induced psychotic reactior_s were claimed to have taken p_yehotomimetics extensively, eg, more
compared on a variety of clinical measures to 26 patients with acute than ten other times. The other nine bed used these substances
psl_hotic reactions unrelated to drug abuse• The drug-induced pa- less than three times prev_.ouslyoNo p: i_r ingestion h,ad led to a
tients tended to score prospectively higher on a number of items psychopathological state greater than 24:hot;rs in duration. Most
which have been shown to have predictive value for prognosis in psy- of the dpag group had used mzrihvana e::tensively. The control
chotic states. The drug inducedpatients appearedclinicallysimilar group consisted cf 25 patients (ten mer_anJ 16women) who suf
to patients with "good premorbid"or "schizophreniform"psychotic fered aerate9sychotic reactior_ apparently v_,related to drug use,
reactions• which required treatment, with phenothiazir, e compounds, Six of

the controls had been hospitali:_:d p."eviously fl:,r psychotic re_,c-
_im'..s. One control patient had allege_lly take1,. Y_D once eight

The recent phenomenon of psychot.omimetic drug months prior to his becoming psychotic but apparently had func-
abuse has led to a number of noteworthy clinical phe- tioned rea._opably well in the interim. Two control patients had

used marihuana occasionMly though no recent use seemed relatM
nomena including the production of prolonged acute psy- to the onset of psychotic symp_ms Otherwise no history of illicit
chotic states. Controversy has arisen over the nature of drug use was obtaix_ed from the _ntrol group.
these states. Are they clearly different from naturally oc-. /,.ct_te.symptoms were scored by means of the Brief Psychiatric
curring psychotic states? Are they psychotic reactions Ratb_g Scale (BPRS). The following additional clinical ratings
"triggered" in "prepsychotic" individuals or do they repre_ were performed (Table !). Ado]escent s_cia] adjustme_lt) inteUi-

sent some kind of psychotic state sui generis? Using a gence? and bizarreness of delusions' were rate_ by mea_.s of a 3-
number of clinical and neurochemical parameters we 5ave point scale with greatest impairment receiving the higbent scores.
compared a group of psychotic reactions, where the onset The 3tephens-Astrup prognosis form was scored using a 3-point

scale with the prognosticaIly more favorable ratings receiving the
seemed intimately temporally related to ingestion of a

highest scores.' F._.ch patient was re.ted positive or negative de-
psychotomimetic substance, with a group of acute psy-- pendhig upon the pr_ence or absence of Schneider's first-rank
chotic reactions where no history of drug use was oh-- symp_oms.'.' The category delusional percept was excluded as a
rained..This paper reports the clinical findings, fiizt,.cank sympr.om since our experience suggests that *.h.isitem is

Methods ubiquitous _n many acute psychotic stat_s and does no*.have the
discriminating power of the other criteria. Each of the items rate]

All patients had been hospitalized for treatment of an acute has been reported to be a correlate of severiw or prognosis in psy-
psychotic disorder. None of the 12 patients (seven males and five cbotic ststes. The two groups were al_o compared for the fr_
females) which comprised the drug group had been hospitalized quency of psychiatric illness requiring hospitalization in their
previously for psychiatric illness. In each instance drug ingestion famili.es of origin, defined as including parents, siblings, and ma-
had led to the production of an acute psychotic reaction which ulti- ternal or paternal siblings. Mean len_h of stay in the hospital and
mately required hospitalization and (in every case except one) mean maintenance phenothiazine dose at discharge were calcu-
phenothiazine treatment. The drug experience which resulted in luted for each.group. Th e drug doses were converted to equivalent
the prolonged psychotic state took place from two to seven days doses of chlorpromazine for purposes of comparison. All ratings
prior to hospital admission. Six patients had allegedly taken D-ly- except the BPRS were performed by concensus between two staff
_rgic acid diethylamide (LSD), four had used mescaline, and two psychiatrists who conducted the treatmen_ program.
amphetamines. Since "mescaline" obtained illicitly has frequently The mean scores for the two patient groups on each of the rated
been shown to be I._D by chemical analysis,' the majority of our items were compared by means of a t-test (two-tailed). The
subjects were probably L,.qD abusers. Three of the 12 patients Schneider ratings on the two groups were compared by a X: test

with Yates correction.
Acceptedfor publication May '_, 1972.
From Yale University Department of Psychiatryand the Connecticut Results

Mental Health Center,New Haven.
Reprint requests to Yale University Schoolof Medicine,Department of Table 2 §hews the pretreatment BPRS items which dif-

Psychiatry,34 Park St, New Haven, Corm06519(Dr. Bowers). ferentiated the two groups of psychotic reactions. Corn-
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Table 1.---Clinical Data For Psychotic States Table 3._cores o_

_e p
Adolescence f

Definitelynot sociallyisolated Adoles- Delu- F
Intermediate Group Age cence sions Onset
Definitelysociallyisolated DruggroupMean 20.3 1.8 2.2 2.7

Delusions SD 4.0 0.8 0.7 0.6Predondnatelyerroneousinterpretationof objectsorevents,
minimalbizarreor fantasticideas SEM 1.1 0.2 0.2 0.1

Intermediate N 12 12 12 12

Largeamountinfantile,fantastic,orbizarreideas
Nondrug groupStephens.Astrupscale(1, absenceof trait; 2, intermediate;3,

presenceof trait) Mean 23.6 2.4 1.9 2.0
Sixmonthsor lessfrom onsetto full-blownpsychosis SD 6.2 0.6 0.8 0.8
Clearprecipitatingfactors SEM 1.3 0.1 0.1 0.1
Married N 22 20 22 22

Goodpremorbidsocialadjustmentandworkhistory t 1.65 2.41 --1.09 --2.64
Presenceof depressivefeatures P NS <.05 NS <.02
Personalitynotschizoid
Guiltfeelingsexpressed • •••
Presence of confusion
Intelligenceaverageor above 30
Absenceof markedemotionalblunting
No psychosisinbloodrelatives 28 • •

Totalscore OOO •
Schneiderfirst-ranksymptoms(rated positiveif any category

ofsymptomspresent) o 26 •cO

Experiencesof psychicalienation --_ _ OO • i_
Experiencesof psychicinfluence _c 24 OOO •
Completeauditoryhallucinations

o. e•
m 22 - OO OO

Table 2.--Pretreatment BPRS Items Which Significantly
DifferentiatedPatientsWithDrug-Inducedand - oooo

Nondrug-lnducedPsychoticReactions 20- oo
-- O(ND

BPRSItems

_)ncep A . 18 -- O•
tual Motor - OOOO

Disorga- Rotar- Blunt Excite- Lackof 16 •
Group nization dation Affect ment Energy Drug Nondrug

Drug group
Mean 4.0 2.81 2.36 3.90 1.72 Distributionof total prognosisscores (Stephens.Astrup)in pa-
SD 1.41 1.25 1.20 1.70 0.90 tientswithdrug-inducedand nondrug-inducedpsychoticreactions.

SEM 0.42 0.37 0.36 0.51 0.27 above the bulk of the control group. In the drug group
N 11 11 11 11 11 three of 12 patients showed the first-rank criteria of

Nondruggroup Schneider compared to 14 of 26 in the nondrug group. This
Mean 2.56 3.80 3.68 2.36 2.64 difference was not significant, however, by X_. The Schnei-'SD 1.80 1.22 1.24 1.60 0.99
SEM 0.36 0.24 0.24 0.32 0.19 der positive, as compared to the Schneider negative non-
N 25 25 25 25 25 drug patients had significantly lower mean total scores on
t -2.34 2.22 2.97 -2.61 2.63 Stephens-Astrup prognosis scale (P < .001). In the drug
P <.05 <.05 <.01 <.02 <.02 group 33% of the patients gave positive family histories

(as defined previously) compared to 29% in the control
parcel to the nondrug group, the drug group on admission group. The mean maintenance equivalent phenothiazine
showed more conceptual disorganization, less motor retar- dose at discharge was 580 mg and 540 mg in the drug and
dation, less blunted affect, more excitement, and less lack nondrug groups, respectively. The average length of hos-
of energy. Table 3 compares the means for the other clini- pital stay was 111 days for the nondrug group compared
cal items. The drug group scored higher in adolescent so- to 77 days for the drug group. These differences were not
cialization and with regard to prognostic items on the significant due to a wide variation in the individual
Stephens-Astrup scale, this group had a briefer onset, values.
clearer precipitants, was married less, was more intelli- '

gent, had a better premorbid social and work record, and Comment

was less schizoid. The mean total prognostic score was In the history of the comparative psychopathology of

significantly higher for the drug group. The Figure shows the acute behavioral reaction to psychotomimetic drugs
the distribution of total prognosis scores for the drug and there has been marked disagreement as to whether or not

nondrug group. The drug group is generally clustered this syndrome was a "model psychosis."' Some of the prob-
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Clinical Items for Patients With Drug-Induced and Nondrug-lnduced Psychotic Reactions

Pre-
precipi- morbid
taring Adjust- Depres. Non- Confu- Intelli- Blunt-

Factors Married ment sion schizoid Guilt sion gence ing Family Total Schneider
3of 12

2.9 1.1 2.2 • 2.1 2.0 2.1 2.3 2.9 2.0 2.6 25.5 positive
-'_0.2 0.5 0.4 0.8 0.9 0.8 0.6 0.2 0.9 0.6 2.6

0_.1 0.1 0.1 0.2 . 0.2 0.2 0.1 0.1 0.2 0.1 0.7
-'--12 12 12 12 12 12 12 12 12 12 12

14 of 26
2.2 1.7 1.7 2.3 1.3 2.1 1.9 2.3 1.5 2.2 21.5 positive

-- 0.7 0°9 0.7 0.7 0.7 0.8 0.7 0.7 0.8 0.8 4.8
0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.0
22 22 22 22 22 22 22 22 22 22 22

--3.30 2.12 --2.27 0.75 --2.51 0 --1.67 --2.89 --1.66 --1.51 --2.66
-- <.005 <_05 <.05 NS <.02 NS NS <.01 NS NS <.02

lems and ambiguities with this kind of question have been of 11 Stephens-Astrup items and on the total prognosis
discussed. "._°It was, at best, unwieldy to compare an acute score, the drug group measured significantly higher, while
drug response to a chronic behavioral pattern. Hollister's on one (marriage) this group scored lower than the con-
assertion that it is unlikely that one could produce a trols. We emphasize that we cannot be certain that the
chronic psychosis by most known chemical agents _ seems prognostic factors are valid for the drug group since fol-
quite untenable today. Experience with casualties from low-up data on the population have not been obtained. The
the psychedelic drug scene has established the fact that relative absence in the drug group of individuals with
the illicit drugs of more recent choice (LSD, mescaline, very poor premorbid histories may be related to the find-
psilocyhin) can by single or repeated administration lead ing in some populations that social activity parallels drug
to a syndrome which behaves much like nondrug-induced use. _._ On the other hand, it may be that vulnerability to
psychosis in the long as well as the short run. "-_ This the psychotic altered state of consciousness is a discrete
study takes a closer look at the clinical picture in this kind ingredient in the structure of psychotic states, separate
of drug-induced psychotic reaction and examines its rela- from the issue of premorbid personality characteristics
tionship to nondrug-induced psychotic states, and social development. If so, such a concept would be of

The clinical data as a whole suggest that the drug-in- some importance for the theory and management of psy-
duced psychotic reaction as defined in this report differs in chotic states.
a number of respects from the nondrug-induced psychotic In contrast to schizophreniform or good premorbid
states. Most of these differentiating features point in the states unrelated to drug use, our drug-induced psychotic
direction of more favorable prognostic findings in the patients required doses of antipsychotic drugs as great, on
drug-induced states. In fact the clinical picture fits that of the average, as the nondrug groupY Further we, in con-
"good premorbid," "reactive," or "schizophreniform" psy- trast to others, _:° found phenothiazines effective in the
choses quite closely. Better prognostic scores, less affec- treatment of the drug-induced states. In summary, our
tire blunting, and fewer Schneider positive cases are con- data suggest that the prolonged psychotic reaction precip-
sistentwith this similarity. _." itated by psychotomimetic drug use closely resembles

Investigators and clinicians have suggested that pro- (prospectively) the good premorbid or schizophreniform
longed psychotic reactions following psychotomimetic psychotic states. Individuals who suffer such reactions
drug use occur only in individuals who are "prepsychotic" tend prospectively to score higher than nondrug psychotic
or in some way ultimately destined to become psychotic, patients on various items related to outcome in psychotic
This judgment is essentially always made retrospectively disorders. We do not suggest that the drug-induced states
and, in our hands at least, is a very unreliable one, fraught are necessarily more benign. Problems such as suicide and
with possibilities for bias as a result of the psychotic epi- self-mutilation which have been encountered clinically
sode itself. Nevertheless, granting such a possibility, one represent a major acute liability in these conditionsY'
might reason that such a group of patients would be, in

The clinical staff of the Research Unit, Connecticut Mental Health Cen-
some way, most vulnerable to psychosis. Vulnerability to a terassistedin the clinicalcareof thepatients.
psychotic state may be something quite separate from
prognosis, although it is usually by a retrospective assess- References
ment of premorbid function that the judgment of pre- L Cheek FE, Newel] S, Joffee M: Deceptions in the illicit drug
psychotic is made. One might thus expect that such a market. Science 167:1226,1970.2. Gittelman-Klein RK, Klein DF: Premorbid asocial adjust-
group of individuals would receive low scores on the vari- ment and prognosis inschizophrenia.J Psgchiat Res 7:35-53,1969.
ous prognostic items which have been shown to have some 3. Offord DR, Cross LA: Adult schizophreniawith scholastic

failure or low IQ in childhood. Arch Gen Psychiat 24:431-436, 1971.
validity for predicting outcome in psychotic syndromes. 4. Freeman T, CameronJL, McGhieA: Studies on Psychosis.
Such was not the case in this study, however. On five out New York, InternationalUniversities Press, 1965.
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Acute Psychosis Induced

by Psychotomimetic Drug Abuse

II. Neurochemical Findings

Malcolm B. Bowers, Jr., MD, New Haven, Corm

Followingprobanecidadministrationlumbarcerebrospinalfluid5- hydroxyindoleaceticacid (5HIAA, acid metabolite of 5-

hydroxyindoleaceticacid(5HIAA)and homovanillicacid(HVA)were hydroxytryptamine or serotonin)and homovanillicacid

measuredbeforeandduringphenothiazinetreatmentin12 patients (HVA, acidmetaboliteof dopamine) followingprobenecid
who developedpsychoticepisodesfollowing the ingestionof a psy- administrationin both groups.The probenecidprocedure

chotomimeticdrug,probablyD-lysergicaciddiethylamide(LSD-25) has been used asa clinicalindex ofturnoverofthe parentin all but two cases.Compared to nondrug-inducedpsychoticpa-
tients andinmate controlsthe drug-inducedpatients gave evidence amines in the central nervous system.'

of decreasedcentral5HIAA formation, findings analagousto those Methods
obtainedfollowingthe administrationof LSD-likedrugs to animals.

These results persisted during phenothiazine treatment. The patient populations are described in the preceding paper.
Twelve patients with drug-induced psychotic reactions were com-
pared to 26 nondrug-induced psychotic patients. For the drug-in-

In a companion study we have reported some duced group, the onset of the pgychosis related
was intimately to

clinical findings in a group of patients with drug-in- ingestion of a psychotomimetic substance so that the acute drug
duced psychotic reactions as compared to a group of non- effect merged imperceptibly with the early symptoms of an acute
drug-induced psychotic patients. In the present paper we psychotic reaction. In all eases except two, the drug used was
describe certain neurochemical findings in these two probably D-lysergic acid diethylamide (LSD). All patients in both
groups. We measured lumbar cerebrospinal fluid (CSF) 5- groups (except one drug-induced patient who received no psy-

chotherapeutic drugs) obtained satisfactory clinical remission by
the administration of a single phenothiazine compound, plus anti-

Acceptedfor publication May 22, 1972. parkinsonian medication as necessary. These patients would haveFrom Yale University Department of Psychiatryand the Connecticut
Mental Health Center, New Haven. been grouped in the "schizophrenic spectrum"; borderline s._m-

Reprint requests to Yale University Schoolof Medicine, Department of dromes were not included. However, nosological categories have
Psychiatry, 34 Park St, New Haven, Conn 06519(Dr. Bowers). intentionally been replaced by an operational definition of the pa-
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Results

BeforeTreatment DuringTreatment
r • • •

5HIAA/ 5HIAA/
PatientGroup 5HIAA* HVA HVA BPRS Drugs HVA HVA 5HIAA BPRS

Drug.inducedpsychotics
1 67 101 0.61 61 TIO 0 0 0 0L

2 5 50 0.10 40 39 90 0.43 22
3 0 0 0 64 T30,C2 13 88 0.14 36
4 0 0 0 0 T50,C5 54 180 0.30 55
5 22 97 0.23 62 T15,C3 24 87 0.28 26
6 24 89 0.27 54 T40,C3 14 146 0.10 36
7 0 0 0 57 CPZ600,C2 33 91 0.36 0
8 28 136 0.21 60 T30,C4 23 160 0.14 26
9 54 90 0.60 43 T6,C2 28 80 0.35 24

10 38 115 0.33 59 T20,C4 34 90 0.38 40
11 74 114 0.65 55 T50,C4 45 224 0.20 25

39.0t 99.0 0.37* 56.3 30.7§ 123.6 0.26_)] 33.1¶
±23.8(8) ±25.1(8) -----0.21(8) ± 8.1(11) ±13.0(10) ±50.4(10) ±0.11(10) ±10.4(10)

Nondrug-induced 67.4 107.7 0.66 56.2 59.6 171.9¶ 0.43¶ 33.4¶
Psychotics -----32.7(18)-----49.8(18)±0.34(18) -----11.7(25) ±23.0(23) ±79.5(23) ±0.25(23) ---+9.5(20)

Inmatecontrols 57.1 92.9 0.64
-----15.3(15)±27.3(15) -----0.15(15) ...............

* Valuesfor 5HIAAand HVAare nanograms(free acid) per milliliter CSF.Valuesfor groupsare mean± SD(numberof determinations).
Drugsaretrifluoperazine(T), chlorpromazine(CPZ),and benztropine(C).

t p<.O5vs2and 3. * p<.O5vs2,<.OO2vs3. § p<.OOlvs 2. EtP<.O5vs 2. I P<.02 comparedto pretreatmentvalue.

tient group; namely, psychotic without delerium and responsive to cant (P ffi .1). Compared to the pretreatment condition,
a single phenothiazine compound to the point of clinical remission, trbatment values for HVA and 5HIAA/HVA were signifi-

At the time of the initial CSF sampling no patient had received cantly different in the nondrug group onlyo Total BPRS
psychoactive compounds for at least two weeks. The time which scores declined significantly with phenothiazine treat-
had elapsed since the drug ingestion leading to hospitalization ment in both groups.
was seven to 14 days. A second CSF sample using probenecid was
obtained following remission of the psychotic state while the pa- Comment
tient was taking phenothiasines. The interval between the two
CSF samples varied from two weeks to three months; the clinical Prior to and during treatment with phenothiazines we
criteria for timing of the second spinal tap was remission of the found evidence of a significant mean decrease in lumbar
psychotic state at a stable phenothiazine dose. CSF 5HIAA formation in the drug-induced psychotic

Mean values for lumbar CSF 5HIAA, HVA, and 5HIAA/HVA group compared both to the nondrug-induced psychotic
in the drug-induced group prior to phenothiazine treatment were group and to inmate controls. The interpretation and sig-
compared to these values in the entire nondrug-induced psychotic nificance of probenecid-induced values for lumbar CSF
group, and in a group of paid inmate volunteers (men, mean age 5HIAA and HVA in clinical studies must be made with

32). (The nondrug-induced psychotic group was not further subdi- caution. _.2The problem of an incomplete blockade of the
vided, as it was in the clinical paper, since we intend to report our brain-CSF transport system for 5HIAA and HVA by pro-
neurochemical findings for this group in detail at another time), benecid makes intersubject comparisons difficult. _ Age
The same metabolite measures were compared during phenothia-
gine treatment for the drug and nondrug psychotic groups. Intra- variations between groups may be significant if there are
group comparisons between the pretreatment and treatment con- marked age differences between groups. TM The age differ--
ditions were made using metabolite values and total Brief Psy- ences in the present groups are not great enough, how-
ehiatric Rating Scale (BPRS)scores for both psychotic groups. We ever, to account for the differences found. We cannot be
used a two-tailed t-test in each instance (unpaired). certain about the location of the neuronal source of the re-

ported changes nor can we specify what metabolic or
Results neuronal process may have been responsible for them. Re-

The Table shows the results obtained when we com- cent evidence suggests that lumbar CSF 5HIAA may

pared the probenecid-induced values for lumbar CSF originate from metabolism of5-hydroxytryptamine (5HT)
5HIAA and HVA in the two groups. Prior to treatment both in spinal cord and brain. '_."Dietary tryptophan may
the drug group demonstrated lower values for 5HIAA and affect brain 5HT metabolism in man, as it does in ani- -
for the ratio 5HIAA/HVA compared to the nondrug mals. _ Although no dietary precautions were observed,
group and the controls. Since the HVA values were not drug and nondrug patients were admitted in essentially
different in the groups, a decrease in CSF 5HIAA forma- random sequence to the hospital and all received the regu-
tion seems likely in the drug group. During treatment, far hospital diet. All spinal taps were performed between

compared to nondrug patients, the drug group continues I and 2 PM. There is a large literature dealing with the ef-
to show_a significant decrease in CSF 5HIAA and the ra- fects of adrenal hormones and stress procedures upon 5HT
tio 5HIAA/HVA. The difference in the HVA values be- metabolism in animals. ' In general, acute administration

tween the groups during treatment was not quite signifi- of certain adrenal steroids and short periods of stress may
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decrease brain 5HT turnover in rats, possibly by produc- nondrug group only. Thus there is some suggestion that
ing a transient increase in tryptophan pyrrolase activity the drug group was less responsive than the nondrug
of the liver. Periods of immobilization stress for rats group to phenothiazines (despite a similar mean main-
greater than four hours apparently produce an increase in tenance phenothiazine dose) in terms of an increase in
brain 5HT turnover. The more chronic stress model seems CSF HVA. However, even in the drug group, the larger
most analagous to our patients, although the change we phenothiazine doses appear to be associated with in-
found is in the direction opposite to that which the model creases in CSF HVA formation. The effect of phenothia-
would predict. Further, the fact that our findings of de- zincs to increase HVA formation in animal brain is well
creased 5HIAA formation persisted into the period of re- known, '9 and an increase in basal levels of HVA following
mission suggests that the results were not related simply phenothiazines has been reported in human lumbar
to a stress variable. CSF. 2°.2_

It is interesting to note that the effects we have de-
scribed here for the drug group are similar to the findings Thisworkwas supported by PublicHealthServicegrantMH17,875.

Angelica Rozitis and Ann Smith provided technical collaboration and the
in animals following acute doses of psychotomimetic clinical staff of the Research Unit, Connecticut Mental Health Center as-

drugs, noteably LSD. Acute doses of LSD in animals in- sisted in patient care.

crease brain 5HT' and decrease brain 5HIAA, '° probably Nonproprieiary arid
as a consequenceof the selectiveinhibitoryeffectthis TradeNames ofDrug
compound hasuponindole-containingneuronsinthemid-

brainraphe."Other5HT-containingneuronsinthe con- Amitriptylinehydrochloride-Ehzvi/Hydrochloride.

tralnervoussystemmightbe similarlyaffected.However References
oursubjectshad notingesteda psychotomimeticdrugfor

1.BowersMB Jr.Clinicalmeasurementofcentraldopamine
at leastseveraldayspriorto thefirstCSF sample.One and 5-hydroxytryptaminemetabolism.Neuropharmacology
might postulatethatin man the psychoticreactionin- 11:101-112,1972.
ducedby LSD-likedrugscan be associatedwiththeper- z KorfJ,van PraagHM: Amine metabolisminthehuman
sistenceofan acutepharmacologicaleffectofthesedrugs; braimFurtherevaluationof theprobenecidtest.BrainRes35:221-230,1971.
namely,a decreaseintheactivityof5HT-containingneu- 3.TamarkinNR, GoodwinFK, AxelrodJ:Rapidelevationof
tonsmanifestby a decreasein CSF 5HIAA formation, acidmetabolitesofdopamineandserotonininhumanCSF follow-

ingprobenecid.LifeSci9:1397-1408,1970.
Anotherpossibilityisthatthe5HIAA findingswerepres- 4.GottfriesCG,GottfriesI,JohanssonB,etal:Acidmonoam-
ent priorto theuseof LSD-likedrugsand insome way inemetabolitesinhumanCSF andtheirrelationstoageandsex.
renderedthe individualpatientmore susceptibleto the Neuropharmacology1(k.665-672,1971.

5. Z_vkovicB, BulatM: Inhibitionof 5HIAA transportfrom the
disruptiveeffectsofthesecompounds.In thisregard,we spinalfluidbyprobenecid.J PharmPharmacol23:539,1971.
have previouslyreporteda subgroupof depressiveswho 6.CurzonG,GumpertEJW,SharpeDM: Aminemetabolitesin

thelumbarCSF ofhumanswithrestrictedflowofCSF.Nature
became psychoticduringtreatmentwith amitriptylineNew Biol231:189-191,1971.
aloneand notedthatmostoftheseindividualsshowedde- 7.FernstromJD,WurtmanRJ:Brainserotonincontent:Physi-
creasedCSF 5HIAA formationpriorto treatment.'2 ologicaldependenceonplasmatryptophanlevels.Science173:149-
Amitriptylinehydrochlorideappearedtoproducean addi- 152,1971.8.CurzonG:Effectsofadrenalhormonesandstressonbrain
tionaldecreasein5HIAA formationinmost ofthesede- serotonin.Amer J ClinNutrition24:830-834,1971.
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