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INTRODUCTION

Some of the oldest descriptions of the use of drugs for the 
treatment of mental illness may be traced back to ancient 
Hindu ayurvedic writings (4). In these writings there is a 
description of how plants resembling rauwolfia serpentina 
were extracted. The principal alkaloid of this plant was 
later named reserpine. Reserpine, however, is nowadays large
ly replaced as an antipsychotic by various synthetic drugs.

In 1952 the french surgeon Laborit introduced promethazine, 
an antihistaminic* compound, in clinical anesthesia as a 
potentiating agent (33) . In the search for other phenothia- 
zines with potentiating actions as well as with proportional
ly greater central activities, chlorpromazine was synthesized. 
It was soon found that chlorpromazine was effective in the 
treatment of psychoses and that in man it produced a peculiar 
syndrome, by Delay and Deniker termed the neuroleptic syn
drome, characterized by psychomotor slowing, emotional quiet
ing and affective indifference. Since then the term neuro
leptics is often used to denote phenothiazines and several 
related groups of drugs.

It is generally believed that laboratory animals do not suffer 
from psychotic conditions comparable to those occurring in 
humans. However, neuroleptics that produce similar clinical 
effects often have a common "profile of action" in animal 
experiments (26). As a result of this observation the clini
cal usefulness of a neuroleptic drug may successfully be pre
dicted on the basis of animal experiments in spite of our in
complete understanding of the organic basis of the psychotic 
state. Because of the scarcity of suitable animal models and 
since studies in human volunteers give little information on 
the clinical value of the neuroleptic drug, the’final evalua
tion must be done in patients suffering from mental disorders.



6

PREVIOUS INVESTIGATIONS

A. STUDIES ON THE RELATION BETWEEN THE PLASMA CONCENTRATIONS 
OF DRUGS AND THEIR CLINICAL EFFECTS

General

The traditional manner of monitoring drug therapy is to re
late the dose to the pharmacological effect or to the thera
peutic response. An alternative way of maintaining an ade
quate dosage schedule is by estimating the plasma concentra
tions of the drugs. The monitoring of the plasma concentra
tions of drugs as a means towards a safer and more rational 
therapy is, however, often limited by the lack of suitable 
analytical methods.

The concept that the activity of a drug is more closely re
lated to its plasma concentration than to the dose administer
ed was first tested by Marshall for sulphonamides (34). Later 
on, during the testing of new antimalarial compounds, it was 
shown that the antimalarial activitv of atabrine was corre
lated to its plasma concentration (53). Those early findings 
were the beginning of a new era in which knowledge of the 
pharmacokinetic properties of a drug serves as an important 
tool in pharmacotherapy.

The pharmacokinetics of many drugs remains to be elucidated. 
For certain drugs, however, our knowledge in this respect is 
more complete, and the toxic and therapeutic effects of some 
of these drugs have been found to correlate well with their 
plasma concentrations.

The relation between therapeutic effects and plasma levels 
is well-established and widely used in clinical practice for 
monitoring the dosages of several drugs used in cardiovascu
lar diseases, such as cardiac glycosides (55) and antiarryth- 
mic compounds (32, and for monitoring the dosages of phenyl
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butazone (10).

Concerning psychotropic drugs much information on the rela
tion between plasma levels and clinical effects has been ob
tained for lithium and for the antidepressant drugs. Lithium 
is exclusively eliminated via the kidneys. The relation be
tween the plasma concentrations of lithium and especially the 
toxic effects is well-established (52). The monitoring of the 
serum concentrations of lithium is therefore now widely used, 
being facilitated by the availability of a simple method for 
its estimation.

Among the antidepressant drugs nortriptyline has been most 
extensively studied. The basis for these studies was an ana
lytical method devised by Hammer and Sjöqvist (20). Early 
studies showed a wide range of steady-state concentrations 
of the drugs (20, 54), later it was shown that genetic fac
tors greatly contribute to this variability (3). The rela
tion between plasma levels and therapeutic effect has also 
been studied, and it was found that the antidepressant effect 
was poor at extremely low and extremely high plasma concen
trations ( 58 ) .

Neuroleptics

Relatively little was known about the relation between the 
plasma concentrations and the effects of neuroleptic drugs 
at the start of the present work. This was largely due to 
the fact that analytical methods, sensitive enough for the 
estimation of these potent drugs, were lacking.

An often used procedure for the analysis of a drug in bio
logical material involves extraction of the drug by organic 
solvents and reextraction into an aqueous solution in which 
the drug can be assayed. If the least polar solvent that 
will still quantitatively extract a drug from the biological 
material is used, this will greatly reduce the chances for
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extraction of metabolites. This is true since both meta
bolites and extraneous material are, as a rule, less lipid- 
soluble than the parent drug (8).

Mellinger and Keeler in 1963 showed that the fluorescence 
spectra of phenothiazine drugs could be used to identify them 
qualitatively (36). The following year they described how 
several phenothiazines could be oxidized to highly fluore
scent compounds by potassium permanganate, therebv enabling 
quantitative estimation (37).

In 1968 probably the first report on the therapeutic plasma 
levels of a neuroleptic drug was given bv Curry et al., (16) 
who, using a gas chromatographic method, demonstrated that 
at an equal dosage there was a considerable variation in the 
maximal plasma concentration and in the rate of elimination 
of chlorpromazine.

B. STUDIES ON THE BIOCHEMICAL AND BEHAVIOURAL EFFECTS OF 
NEUROLEPTIC DRUGS

Neuroleptic drugs can be divided into two groups represented 
by reserpine and chlorpromazine. Both groups exert effects 
on the central as well as on the autonomic nervous system.
In animals neuroleptic drugs induce a certain tvpe of seda
tion at low doses but no anaesthesia after high doses. They 
also induce more specific effects on behaviour, such as in
hibition of the conditioned avoidance response and blocking 
of the effects of apomorphine and noradrenaline. Further
more, neuroleptic drugs often cause extrapyramidal side 
effects. High doses of neuroleptic drugs often induce a 
state of catalepsy in laboratory animals. Those neuroleptics 
that have a high tendency to induce catalepsy in laboratory 
animals are also likely to induce extrapyramidal side effects 
in man.

In animal experiments it has been shown that drugs belonging
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to the phenothiazine, thioxanthene, and butyrophenone series 
interfere with central monoaminergic mechanisms. These drugs 
are thought to exert their antipsychotic action by causing a 
blockade of monoaminergic receptors in the brain. This 
blockade of monoaminergic receptors is assumed to increase 
the activity in collateral neuronal loops, which, in turn, 
leads to an increased synthesis of monoamines (2, 12). Anti
psychotic drugs belonging to these series have been shown to 
increase markedly the turnover of dopamine and, usually to a 
less extent, noradrenaline (40). The turnover of 5-hydroxy- 
tryptamine does not seem to be affected by phenothiazines 
and related compounds. An increased amount of metabolites of 
the two catecholamines in the cerebrospinal fluid or in the 
urine also reflects the increase in the rate of synthesis of 
these substances. (For a review see 1). The relatively speci
fic effect of phenothiazines and related groups of drugs on 
schizophrenic behaviour has suggested a role for dopamine in 
the pathophysiology of schizophrenia (45).

C. STUDIES ON THE METABOLISM OF DRUGS

General

The pharmacologic and/or toxic effects of a drug are usually 
terminated by drug metabolic processes or renal elimination. 
Drugs that are not transformed in the body are usually high
ly polar, water-soluble compounds, such as strong acids or 
bases.

Most drugs and other foreign organic compounds that gain 
access to the body undergo one or more chemical changes that 
usually result in the formation of more polar, less lipid- 
soluble derivatives which are therefore more readily excreted. 
Although there are many and important exceptions, the meta
bolites are usually less active than the parent compounds.

Drug metabolic transformation may take place in various
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tissues, e.g. plasma, kidney, lung and the gastrointestinal 
tract. The most frequently involved enzymes are those that 
catalyze oxidations, reductions, and conjugation reactions. 
Many of these enzymes are mainly localized in the endoplas
mic reticulum of liver cells. After tissue homogenization 
and high speed centrifugation this endoplasmic reticulum 
separates into small spherical vesicles, generally called 
the microsomes.

The microsomal enzymes are remarkably non-specific in their 
affinity for different substrates and thus they can metabo
lize compounds of widely disparate nature.

The ability of liver microsomes to reduce or oxidize foreign 
compounds was first shown by Mueller and Miller (38, 39). 
Later it was shown that molecular oxygen and reduced nicotin
amide adenine dinucleotide phosphate (NADPH) were essential 
for the drug oxidation and that a variety of drugs and other 
xenobiotics could be metabolized by this enzyme system (6,
7). The hydroxylation of aliphatic hydrocarbons and the u- 
oxidation of fatty acids was also shown to be catalyzed by 
the same system (17, 49, 56).

The oxidating enzyme system has been classified as a mixed- 
function oxidase (35) or as a monooxygenase (23) to denote 
that in the course of the reaction one of the oxygens of C>2 
is incorporated into the substrate and one reduced to t^O.

The mixed-function oxidase system has not yet been fully 
characterized; however, it is fairly well established that it 
consists of at least two components, namely a hemoprotein de
signated cytochrome P-450 and a flavoprotein catalyzing the 
reduction of this cytochrome by NADPH, NADPH-cytochrome 
P-450 reductase. Cytochrome P-450 was first described by 
Klingenberg and Omura and Sato (31, 41, 42) and is charac
terized by its sensitivity to carbon monoxide which binds 
to the reduced form of the cytochrome. The change in ab-
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sorption caused by that reaction is used for the estimation 
of the cytochrome. Substrates (drugs) seem to bind directly 
to cytochrome P-450, thereby causing a spectral change (15,
19, 25, 48, 51). The spectral changes obtained upon the addi
tion of various substrates to microsomes can be divided into 
three classes; a type I spectral change which is thought to 
be due to the binding of the substrate to the apoprotein of 
cytochrome P-450, a type II spectral change which is thought 
to be due to the binding of the substrate to the heme moiety 
of the cytochrome, and a reverse type I spectral changé (51). 
Substances that give a type II spectral change are usually 
poorer substrates than are the type I compounds. The reverse 
type I spectral change is thought to represent displacement 
of some previously bound substrate at the active site of the 
cytochrome.

The activity of microsomal enzymes can be increased upon 
administration of certain substances (9, 14, 46). Due to the 
unspecific character of the enzyme this implies that not 
only the metabolism of the administered drug but also that 
of other drugs and lipophilic endogeneous substrates is in
creased. The pharmacological effects of drugs that are in
activated by the microsomal hydrcxylating enzyme system may 
consequently be reduced. In animal experiments it has been 
shown that there are several hundreds of compounds which 
stimulate their own metabolism (for a review see 13). Agents 
that impede protein synthesis also counteract the induction 
of drug-metabolizing enzymes (5, 22). Remmer and Merker have 
shown that the drug-induced increase in liver-microsomal 
hydroxylating activity is parallelled by a proliferation of 
endoplasmic membranes (47). The increase in drug-hydroxylat- 
ing activity has been attributed to increased synthesis of 
cytochrome P-450, the flavoprotein (NADPH-cytochrome c 
reductase) and other enzymes involved in drug metabolism 
(29, 43). Also in man enzyme induction has been demonstrated 
for a number of compounds, among others barbiturates (11,
18, 47). Significant enzyme induction generally occurs after
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a few days of treatment and wanes over a period of days or 
weeks after drug administration is stopped.

Neuroleptics

Like many other lipid-soluble compounds phenothiazines and 
related groups of drugs undergo one or more chemical changes 
that ultimately result in their elimination from the body. 
Among neuroleptics the metabolism of chlorpromazine has been 
extensively studied. Most studies have been performed in ani
mals using radioactively labelled drugs. The metabolism of 
thiothixene has been studied by Hobbs in the rat and in the 
dog (24). Relatively little is known about the metabolism 
of neuroleptics in man. Curry and Marshall showed that there 
were high levels of the two demethylated metabolites of chlor
promazine in the plasma of man (16).

In 1962 Kato and Chiesara reported that the metabolism of 
pentobarbital could be increased by pretreating rats with 
chlorpromazine (30). The mechanism of this effect was not 
clear but they supposed that chlorpromazine affected the 
metabolism of drugs in the liver. Later it was shown that 
phenothiazine and several of its derivatives, among them 
chlorpromazine, were potent inducers of benzpyrene hydroxy
lase in the rat (57); whether the same stimulatory effect 
also occurred in man was not known (see Conney 1967, for a 
review) (13).

PRESENT INVESTIGATIONS

A. STUDIES ON THE RELATION BETWEEN THE PLASMA CONCENTRATION 
OF THIORIDAZINE, THIOTHIXENE AND CLINICAL EFFECTS (I, II)

The method developed for these experiments is based on the 
measurement of the fluorescence of the oxidized drugs. It 
involves extraction of the unchanged drug from alkalinized
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plasma with n-heptane and then extraction with 0.1 M I^SO^. 
Phenothiazines and thioxanthenes have a relatively low intrin
sic fluorescence. If the drugs are oxidized with potassium 
permanganate the result is not only a greatly increased 
fluorescence but also an increased stability and reproduci
bility of fluorescence. As thiothixene is a very potent drug 
the method for its estimation in blood must be responsive to 
very low concentrations. The sensitivity of the method allows 
for the estimation of 1 ng/ml of thiothixene in solution and 
about 3 ng of the drug extracted from plasma or water. This 
high sensitivity was obtained by performing the estimations 
at the pH that yielded the highest fluorescence, choosing 
appropriate activating and fluorescence wavelengths, and by 
adding the lowest possible amount of hydrogen peroxide. Iso
amyl alcohol, which is often used to reduce adsorption to 
glass surfaces, was not necessary to obtain a good extrac
tion of thiothixene, and by excluding it the blank values 
were further reduced.

Since combinations of drugs are often used in psychiatric 
treatment, the fluorescence of a number of psychopharmaco- 
logical agents was studied. With the exception of thiorida
zine all agents studied yielded a very low fluorescence. By 
slight modifications, however, the method can be used for 
the estimation of most other thioxanthenes.

Of particular interest was the influence of potential meta
bolites. It was found that N-demethy1-thiothixene, a meta
bolite previously found in the rat and in the dog, showed 
the same fluorescence characteristics as the parent drug 
and that significant amounts of this compound could be re
covered from plasma. Thiothixene sulfoxide did not signi
ficantly interfere with the method.

The method was tested by studying the pharmacokinetics of 
thiothixene administered intravenously to rabbits and given 
per os to human volunteers. In the rabbit the plasma levels
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of the drug decreased rapidly during the first hour and there
after slowly, the two courses in all probability mainly re
flecting redistribution and elimination, respectively. In man 
the variations in the rate of elimination of the drug were 
greater than those found in the rabbit. Chromatographic ana
lysis of the heptane extracts of plasma from the human volun
teers given thiothixene revealed one weak spot with the same 
Rf-value as N-demethyl thiothixene. As judged by the intensi
ty of this spot it constituted less than 10 per cent of the 
material estimated.

There are several ways to perform a double-blind trial of 
a drug. To be able to assess the relative clinical value of 
a new drug, it is, as a rule, an inadequate procedure to com
pare its effects with only those of a placebo preparation.
In this controlled study we chose to compare the effects of 
thiothixene with those of a widely used phenothiazine drug, 
thioridazine. Using a random number table the carefully 
selected patients were divided into two groups and given 
capsules containing equivalent amounts of either thiorida
zine or thiothixene. After a few weeks, during which the 
dosages of the two neuroleptic drugs were adjusted for opti
mal clinical effects, a series of blood samples was taken 
from each patient and the plasma concentrations of the drugs 
estimated. A good correlation between the doses and the 
plasma concentrations was found for both drugs. Five weeks 
later a new series of blood samples were drawn. For thio
ridazine the plasma concentrations were unchanged and there 
was still a good correlation between dose and plasma level.
The plasma levels of thiothixene, however, were significant
ly lower (about three times) and the good correlation be
tween the dose and plasma level previously found was absent. 
Throughout the course of this study there was no decrease in 
the clinical effects of thiothixene, nor have any reports 
been traced in the literature on decreasing clinical effects 
during long-term treatment with the drug. One highly probable 
explanation for this is that active metabolites are formed.



15

The decrease in plasma levels of thiothixene was subjected 
to further investigations. Schizophrenics are known to be 
notoriously unreliable when it comes to taking tablets. Thus 
in one study on out-patients Parkes et al. (44) found that 
nearly 50 per cent of the patients defaulted while Hare and 
Willcox (21) showed that about one out of five in-patients 
were similarly unreliable. In this studv, however, there was 
no change in the plasma concentrations of those patients that, 
under thorough control, were given the same doses per os in 
liquid form. The half-life of thioridazine and of thiothixene 
was estimated in approximately half of the patients involved 
in the study. For both drugs a considerable variation was 
found, being most pronounced for thiothixene with half-life 
figures varying between 4 and 24 hours. The decrease in the 
plasma levels of thiothixene was considered to be due to en
zyme induction. Induction of enzymes responsible for the 
metabolism of neuroleptic drugs had previously been shown 
in animal experiments (30, 57), and after the completion 
of this study Sakalis et al., also reported a decrease of 
the plasma levels of chlorpromazine in man (50).

B. BIOCHEMICAL AND BEHAVIOURAL EFFECTS OF THIOTHIXENE IN 
RELATION TO TISSUE LEVELS OF THE DRUG (III)

In the central nervous system neuroleptic drugs induce an 
increased turnover of catecholamines, at least,in part, via 
feed-back mechanisms (2, 12),and it is also well known that 
neuroleptic drugs depress the spontaneous motor activity in 
experimental animals. Little, however, was known about the 
time relationships for these changes. In the present experi
ments rats were given a single intraperitoneal dose of thio
thixene and the effects on the motor activity of the rats 
were studied at intervals during 18 hours. In other series 
of animals the levels of unchanged drug in plasma and brain 
were estimated as well as the levels of the main metabolite 
of dopamine, homovanillic acid (HVA), in the striatum and 
olfactory tubercle. It was found that the HVA-levels in the
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Striatum and olfactory tubercle were significantly increased 
as soon as 0.5 hours after injection of the drug and that 
this increase persisted for 18 hours. The increase was rela
tively more pronounced in the striatum (belonging to the 
nigro-striatal system) than in the olfactory tubercle (belong 
ing to mesolimbic system). The changes in the levels of HVA 
in the striatum and olfactory tubercle were found to parallel 
the changes in the motor activity, indicating a direct rela
tionship between those biochemical events and the effects on 
the behaviour. In the semi-logarithmic plot the plasma and 
brain levels of thiothixene were linearly related to time 
during the first 12 hours after administration of thiothixene 
There was no clear correlation between the drug levels and 
the changes in motor activity or HVA-levels. However, in 
these experiments, the lowest concentration of thiothixene 
in plasma and brain that still significantly depressed motor 
activity was found after 12 hours, being 3.5 ng/ml and 
3 ng/g, respectively. The levels of HVA in the striatum and 
olfactory tubercle were still significantly higher than the 
controls 18 hours after drug administration. The concentra
tion of thiothixene was then 2 ng/ml in plasma and 2 ng/g 
in brain. These levels of thiothixene could represent the 
concentrations needed to affect dopamine turnover.

C. A COMPARISON BETWEEN THE EFFECTS OF THIOTHIXENE, TWO OF 
ITS METABOLITES AND BARBITAL ON THE MOTOR ACTIVITY OF 
RATS (IV)

The rat is considered to be a suitable experimental animal 
for the evaluation of a neuroleptic effect (27). It was 
previously shown (III) that rats treated with thiothixene, 
in contrast to control animals, showed a reduction in the 
initial motor (exploratory) activity after being placed in 
a new environment. In those experiments rats were injected 
with thiothixene or with buffer alone at various times 
before the activity recording. The rats were placed in 
identical cages and the motor activity of the rats was
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registered with the aid of Animex activity meters. This 
apparatus registers an impulse each time one of the electro
magnetic fields in the cage is crossed.

Using this method it was found that the exploratory activity 
of thiothixene treated rats was significantly lower than that 
of control rats at all time intervals studied. At the dose of 
thiothixene chosen for these experiments, 2 mg/kg, the rats 
did not exhibit signs of catalepsy. Administration of the 
same dose of N-demethylthiothixene or thiothixene sulfoxide 
resulted in a slight reduction of the exploratory activity; 
however, the reduction of the motor activity of these rats 
was at no time significantly lowered compared to the controls. 
In these experiments the two metabolites thus showed a great
ly reduced potency compared to the parent drug. Of coursef 
other classes of drugs, e.g. barbiturates, can also depress 
the motor activity. In this method, however, only the effect 
of the drugs on the initial motor activity was of interest.
The activity curves of rats given 25 or 50 mg/kg of barbital 
were somewhat lowered as compared to the control animals, 
and, most important, the initial motor activity was high.
The activity of rats given 100 mg/kg of barbital, an almost 
anaesthetic dose, was significantly reduced compared to con
trol animals 1 and 3 hours after drug administration. The 
tendency to a higher initial motor activity, however, was 
still discernible in rats given this high dose. Thiothixene, 
in contrast to the other agents tested, evidently produced 
an inhibition of the exploratory activity of the rat. One 
supposed expression of neuroleptic drugs is a specific in
hibition of the exploratory behaviour of an animal (28).
The conclusion may thus be drawn that the simple experimen
tal arrangements used in this study of motor activity are 
useful for the evaluation of a neuroleptic effect.



18

D. STIMULATION OF HEPATIC MICROSOMAL ENZYMES BY CHLORPROMAZINE 
AND THIOTHIXENE (V)

One important observation in the study of the relation between 
the clinical effects of thioridazine and thiothixene and their 
plasma concentrations was that the plasma levels of thio
thixene decreased during the treatment period studied (II). 
There was a tendency to a reduction in the amount and frequen
cy of side effects but the therapeutic effects were not re
duced. The decrease in the plasma levels of thiothixene was 
supposed to be due to induction of enzymes responsible for 
the metabolism of thiothixene. A series of experiments was 
therefore undertaken to see if the drug-metabolizing enzyme 
system could be stimulated in the rat by treatment with thio
thixene (V). The enzyme induction that occurred was quanti
tatively and qualitatively compared to that caused by treat
ment with chlorpromazine and phénobarbital. The content of 
cytochrome P-450 in rat liver microsomes was estimated, as 
well as the activities of aniline hydroxylase, ethvlmorphine 
N-demethylase and nitroreductase. As the treatment period 
chosen for these experiments was only three days there were 
no significant differences between the different groups of 
rats and the controls as to growth, increases in the liver 
weights or protein contents in the 9 000 g supernatants of 
liver homogenates. The content of cytochrome P-4$0 in rat 
liver microsomes was significantly elevated after treatment 
with all the drugs. After phénobarbital treatment the amount 
of cytochrome P-450 was 202 per cent and after chlorpromazine 
and thiothixene 128 and 125 per cent of the control value, 
respectively. The specific activity of ethylmorphine N- 
demethylase was also significantly increased after treat
ment with all drugs, the specific activities varying between 
115 and 131 per cent of the control value. After treatment 
with phénobarbital, chlorpromazine and thiothixene the speci
fic activity of aniline hydroxylase was 148, 106 and 118 per 
cent of the control value, respectively. However, the speci
fic activity of aniline hydroxylase after treatment with
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chlorpromazine did not significantly differ from that of the 
control rats. The activity of nitroreductase was significant
ly increased after treatment with all drugs.

Chlorpromazine and thiothixene were added to rat liver micro- 
somes and they, as did phénobarbital, caused a type I spectral 
change. The binding of thiothixene, chlorpromazine and phéno
barbital to microsomal preparations obtained from untreated 
rats was studied, and the Kg and Amax f°r the binding was cal
culated. It was found that the A was of about the samemax
order of magnitude for all drugs tested. The affinity of 
chlorpromazine and thiothixene for the substrate was rather 
similar and considerably higher than that of phénobarbital. 
There were no differences in the results obtained when the 
same binding experiments were performed on microsomal prepa
rations from rats pretreated with chlorpromazine, thiothixene 
or phénobarbital. In summary, it may thus be concluded that 
both chlorpromazine and thiothixene caused an induction of 
the drug metabolizing enzyme system in rat liver. In compari
son to the enzyme induction caused by phénobarbital the 
differences are mainly quantitative. In the light of these 
results on the rat it seems very probable that the marked 
decrease in the plasma levels of thiothixene previously 
found in man (II) was also due to enzyme induction.
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GENERAL SUMMARY

A method for the estimation of the therapeutic concentrations 
of thioxanthenes in plasma is presented. The rate of dis
appearance of thiothixene from the blood of rabbits and human 
volunteers has been studied. N-demethylthiothixene is identi
fied as a metabolite of thiothixene in man (I).

The effects of thioridazine and thiothixene were studied in 
schizophrenic patients. For both drugs there was a good corre 
lation between plasma levels and clinical effects after three 
weeks of treatment. After eight weeks of treatment this corre 
lation persisted for thioridazine but not for thiothixene. By 
that time the plasma levels of thiothixene had decreased to 
about 30 per cent of the initial value. There was no signifi
cant correlation between the therapeutic effects and the 
plasma levels for either drug. A tendency to a reduction in 
side effects, however, could be seen parallel to the decrease 
in the plasma levels of thiothixene. The results for thio
thixene are thought to indicate enzyme induction (II).

The levels of thiothixene in the plasma and brain, and the 
rate of disappearance from these two compartments were of 
about the same order of magnitude. The levels of homovanillic 
acid in striatum and olfactory tubercle were significantly 
elevated from 0.5 to 18 hours after injection of thiothixene, 
the effect on the striatum being relatively more pronounced. 
The lowest levels of thiothixene needed to significantly 
affect dopamine turnover and motor activity were estimated 
(III).

The motor activity of experimental animals can be depressed 
by several classes of drugs. However, it was found that a 
non-cataleptic dose of thiothixene was effective also in 
depressing the initial (largely exploratory) motor activity. 
The two metabolites of thiothixene (N-demethylthiothixene 
and thiothixene sulfoxide) showed reduced potency compared
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to thiothixene. Barbital was less effective than thiothixene 
in reducing the exploratory behaviour (III, IV).

Treatment of rats with chlorpromazine and thiothixene, as 
with phénobarbital, resulted in a significant increase in 
the. contents of liver microsomal cytochrome P-450. In addi
tion, the specific activities of aniline hydroxylase, ethyl- 
morphine N-demethylase and nitroreductase were increased. 
These results indicate that enzyme induction had occurred. 
The induction patterns after administration of chlorproma
zine and thiothixene were similar and they differed mainly 
quantitatively from that produced by phénobarbital treat
ment. The results support the previous assumption (II) that 
thiothixene also causes an enzyme induction in man (V).
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