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Abstract Rationale: Increased activity of the hypotha-
lamic–pituitary–adrenal (HPA) axis is an important aspect
of the pathophysiology of major depression and schizo-
phrenia. Despite the usefulness of atypical antipsychotics in
the treatment of depression and their positive influence on
cognitive functioning possibly related to their impact on
cortisol, little is known about their effect on HPA axis
function. Objective: Therefore, this double-blind, place-
bo-controlled, randomized cross-over study investigated
the influence of the atypical antipsychotics quetiapine and
olanzapine in comparison with haloperidol and placebo on
plasma adrenocorticotropic hormone (ACTH), cortisol, and
prolactin levels. Eleven healthy male volunteers were
studied during four sessions one week apart, orally
receiving placebo, quetiapine (50 mg), olanzapine (5 mg),
or haloperidol (3 mg). Blood samples were taken at hourly
intervals from 0900 until 1700 hours. For ACTH, cortisol,
and prolactin a significant effect of treatment condition
(p≤0.005; p≤0.035; p≤0.0001, respectively) for area under
the curve (AUC) was found. In comparison to placebo,
quetiapine and olanzapine significantly reduced ACTH
(p≤0.002; p≤0.05, respectively) and cortisol (p≤0.005;
p≤0.03, respectively). No effect of haloperidol on AUC of
ACTH or cortisol levels was observed. In comparison
with placebo, haloperidol (p≤0.0001) and olanzapine
(p≤0.0001) elevated AUC of prolactin plasma levels,
whereas no significant effect was observed for quetiapine
as a main effect of treatment condition. The atypical

antipsychotics’ strong influence on HPA-function with
pronounced ACTH and cortisol lowering is possibly related
to the atypicals’ blockade of serotonergic receptors, but
blockade of adrenergic or histaminergic receptors may play
a role as well. The observed HPA-axis down-regulation
may be clinically important for the atypicals’ effects on
depressive symptomatology and cognitive functioning.

Introduction

Atypical antipsychotics like quetiapine and olanzapine
have been introduced for the treatment of schizophrenia
several years ago. Beyond their efficacy in the treatment of
positive symptoms such as hallucinations and delusions,
they have proved to be a valuable tool in the treatment of
negative symptoms. In many of the comparison studies,
they showed efficacy in treating negative symptoms
superior to that of typical antipsychotics Möller (2003).
Additionally, in comparison with classical antipsychotics
such as haloperidol drugs like olanzapine and quetiapine,
superiority for the treatment of cognitive deficits (Bilder et
al. 2002) (Purdon et al. 2000; Velligan et al. 2002) were
demonstrated. In addition to successful treatment of
psychosis, the atypical antipsychotics are also used as an
adjunctive treatment for disorders like post-traumatic stress
disorder, mania, obsessive–compulsive disorder, insomnia,
and depression (Adityanjee and Schulz 2002). Recently,
monotherapy with the atypical antipsychotics olanzapine
(Tohen et al. 2003) and quetiapine (Calabrese et al. 2004)
has been demonstrated to have antidepressive effects,
whereas, there is some indication that typical neuroleptics
may induce dysphoria and depression (Harrow et al. 1994).

A wide range of studies investigating the link between
hypothalamic–pituitary–adrenal (HPA)-axis dysfunction
and psychiatric disorders has demonstrated pathological
findings for a variety of disorders including schizophrenia
and depression. Most consistently, an overactivity of the
HPA axis was found in patients suffering from major
depression. Not only have the elevated cortisol levels been
linked to the general symptomatology of depression, but
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they have also been specifically hypothesized to play a role
in cognitive deficits in depression (Brown et al. 2004) and
negative symptomatology in schizophrenia (Shirayama et
al. 2002; Walder et al. 2000).

The differential activity of typical vs atypical antipsy-
chotic compounds on the HPA-axis dysregulation in
schizophrenia was hypothesized to contribute to the better
clinical outcome achieved in patients treated with atypical
neuroleptics compared to those treated with conventional
neuroleptics (Altamura et al. 1999). Supporting evidence
comes from studies demonstrating that treatment with
the atypical antipsychotics olanzapine or clozapine causes
a reduction in cortisol levels, usually in association with
an improvement in psychopathology (Meltzer 1989;
Hatzimanolis et al. 1998; Markianos et al. 1999; Scheepers
et al. 2001), although, not all studies have confirmed these
findings (Breier et al. 1994). Thus, it remains to be clarified
whether other atypical antipsychotics reduce HPA-axis
activity, and whether this decrease in cortisol and, possibly,
ACTH levels, is independent of changes in psychopathol-
ogy, and whether it is caused directly by the drugs.

Some studies, therefore, have investigated the effects of
antipsychotics on cortisol excretion in healthy subjects.
The majority of the studies investigating typical antipsy-
chotics like haloperidol, pimozide, or sulpiride reported
unaffected cortisol levels (Jezova Repcekova et al. 1979;
Laakmann et al. 1984; Baptista et al. 1997a,b; de Koning
and de Vries 1995; von Bahr et al. 1991; Nurnberger et al.
1984; Barbieri et al. 1984; Collu et al. 1975). However, one
group found increased cortisol levels after low doses of
haloperidol (Murburg et al. 1986, 1993), whereas, in
another study, haloperidol antagonized the cortisol increase
caused by experimental heat stress (Hennig et al. 1995).

Only little information is available on the influence of
atypical antipsychotics on the HPA axis in healthy
volunteers. Recently, we were able to demonstrate reduced
urinary excretion of cortisol after low doses of quetiapine
in healthy volunteers (Cohrs et al. 2004), whereas, the only
other atypical antipsychotic investigated in healthy sub-
jects, amisulpride, demonstrated a lack of such a decrease
in cortisol (Wetzel et al. 1994). Thus, it remains unclear to
what extent olanzapine reduces cortisol excretion in
healthy subjects independent of psychopathology, whether
the reduced urinary excretion of cortisol observed under
quetiapine is due to a down-regulation of the HPA-axis
activity including reduced ACTH levels, and whether the
typical antipsychotic haloperidol has any effect on the
HPA-axis.

Furthermore, treatment with antipsychotic drugs is
frequently associated with hyperprolactinemia (Meltzer
and Fang 1976; Gruen et al. 1978). Hormonal side-effects
associated with hyperprolactinemia are menstrual distur-
bances, galactorrhoea and impotence (Ghadirian et al.
1982; Weizman et al. 1985; Wieck and Haddad 2003).
Haloperidol consistently elevates prolactin levels in pa-
tients (Langer et al. 1977) and healthy subjects (Rubin et al.
1976). Conversely, olanzapine may reduce prolactin levels
after switching from conventional antipsychotics (Volavka
et al. 2004), and its application is associated with less

elevation of serum prolactin than haloperidol in schizo-
phrenic patients (Nemeroff 1997). Prolactin levels eval-
uated in schizophrenic patients treated with quetiapine
were comparable to values found under placebo (Wetzel et
al. 1995; Borison et al. 1996; Hamner et al. 1996).
However, determination of prolactin shortly after applica-
tion of the drug has been reported to be associated with
some increase as well (Alexiadis et al. 2002). To the best of
our knowledge, no data comparing the effects of
olanzapine and quetiapine, in comparison with haloperidol
and placebo, on prolactin secretion in healthy subjects
exist.

Therefore, the aim of this study was to determine the
influence of comparable doses of the atypical antipsychot-
ics quetiapine and olanzapine in comparison with the
classical antipsychotic haloperidol and placebo on plasma
ACTH, cortisol, and prolactin levels.

Subjects and methods

Subjects

A total of 12 healthy male subjects (mean age 27.9±
4.1 years, range 23–34 years) were included in the study
after recording clinical history, physical examination,
electrocardiogram (ECG), and routine laboratory examina-
tions (creatinine, urea, liver enzymes, blood cell count,
electrolytes, and urine drug screen). Inclusion criteria were:
ages 18–65 years and absence of clinically relevant health
problems. Exclusion criteria were one of the following
disorders: psychiatric disorders including insomnia, major
depression, bipolar disorder, schizophrenia, delusions,
epilepsy, obsessive–compulsive disorder, social phobia,
alcohol-, nicotine- or drug dependence, intolerance to
olanzapine, haloperidol, or quetiapine, cardiovascular
disease (myocardial infarction, heart insufficiency, ECG-
conduction abnormalities), concomitant psychotropic med-
ication, or intake of antipsychotics within the preceding
3 months, serious medical problems requiring treatment,
cerebrovascular disease, liver disease, glaucoma, and any
condition predisposing to arterial hypotension, e.g., dehy-
dration, hypovolemia, or antihypertensive medication.

Study design

This was a randomized, double-blind, cross-over, placebo-
controlled, single-center study. Screening of volunteers
preceded randomization and start of the study by a
maximum of 14 days. Each subject was studied for a
total of 4 days, each separated by a 6-day wash-out period.
Order of administration of the drugs was balanced and
randomization was undertaken by the hospital’s pharmacy
following a pattern so that an equal number of subjects was
treated with the four different drugs (olanzapine, quetia-
pine, haloperidol, placebo) each study day. To achieve
blindness medication was filled into identical capsules.
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Without having consumed breakfast subjects presented
to the laboratory at 0800 hours for insertion of an
antecubital vein. They rested in bed during most of the
experiment and were only allowed to walk to the restroom.
At 0900 hours blood samples were collected for baseline
values. Immediately after this procedure, medication
(placebo, quetiapine 50 mg, olanzapine 5 mg, or haloper-
idol 3 mg) was administered orally. Hourly blood samples
were taken until 1700 hours. Urine produced from
0900 until 1700 hours was collected in a container. At
1300 hours a light meal was offered, and the volunteers
consumed the first food during this day.

The study followed the declaration of Helsinki and was
approved by the local ethics committee. Subjects gave
written informed consent and were paid an honorarium of
Euro 300.

Specimen collection and hormonal analysis

Plasma was separated immediately by centrifugation, fro-
zen at −35°C and stored for the assay of hormone
concentration. Plasma concentration of cortisol were
determined by radioimmunoassay. Antibodies were pur-
chased from Biogenesis Ltd (Poole BH17 7DA England,
UK) and NET-396 Hydrocortisone from Perkin-Elmer Life
Sciences, Boston, MA, USA.

ACTH and prolactin were measured using commercially
available chemiluminescence immunoassays (Nichols Ad-
vantage ACTH assay, Nichols Institute Diagnostics, San
Clemente, CA, USA; Roche Diagnostics GmbH, Mann-
heim, Germany, respectively).

Urine

Subjects were provided with a urine container. For
conservation of urine samples, 0.5 g EDTA and 0.5 g of
sodium metabisulfite were added to the urine container.
Before the start of the collection period (0900 hours), the
subjects urinated. During the following 8 h, all the urine
produced was collected in the container. The volume of the
total amount of urine produced in the 8-h period was
measured and an aliquot of 10 ml was frozen at −35°C.
Urinary cortisol was measured by radioimmunoassay after
steroid extraction in dichlormethane. Total amount of
cortisol excretion was calculated for each subject as the
product of urine volume and hormone concentration.

Side effects

For determination of general well-being and side effects,
the von Zerssen Symptom List (Beschwerdeliste: B-L
Zerssen) (Zerssen and Koeller 1976) was applied. This
scale is a self-report questionnaire consisting of 24 items
including aspects such as restlessness, sleepiness, nausea,
irritability, pain, etc. The questionnaire was filled out at

0900, 1200, and 1700 hours to evaluate the time course of
possible changes due to medication.

Statistical analysis

Analyses of variance (ANOVA) with repeated measures on
two factors (time after drug administration: before and after
1300 hours; treatment condition: placebo vs the different
antipsychotic drugs) were used to evaluate the effect of
medication on area under the curve (AUC) of plasma
ACTH, cortisol, and prolactin levels. Degrees of freedom
were adjusted by Mauchly’s W test followed by a
Greenhouse Geiser correction of p values. Additionally,
ANOVAwas calculated for total amount of urinary cortisol
excretion. If the F values were significant, post-hoc tests
were performed in order to compare the effects of time or
treatment on hormone levels. For comparison of the results
of the von Zerssen Symptom List, the non-parametric
Friedman repeated measures analysis of variance on ranks
was chosen. If significant results were obtained, post-hoc
Wilcoxon tests were calculated. For all calculations, the
level of significance was set at p<0.05. The statistical
package STATISTICA 6.1 was used for analysis.

Results

Adverse effects

In general, medication was well-tolerated. One subject
withdrew from the study because of personal reasons and
restlessness after the first session which turned out to have
been the haloperidol condition. Therefore, further analysis
is based on 11 subjects. At 900 hours, no significant
difference was found between the conditions for the von
Zerssen Symptom List scores. At 1200 hours and
1700 hours, conditions significantly differed (both at
p<0.01) for self-reported side effects. In comparison with
placebo, quetiapine demonstrated significantly higher
scores at 1200 hours (p<0.01) and at 1700 hours
(p<0.02), which was mainly due to an increase in sleepiness
and lassitude, whereas, no significant difference was
observed between placebo and olanzapine or haloperidol.
Most of the increase in the sum-score was related to an
increase in tiredness, sleepiness, and weakness.

Hormone levels

No differences between the treatment conditions were
found for baseline values of plasma cortisol, ACTH, and
prolactin levels.

Treatment condition (placebo, quetiapine, olanzapine,
and haloperidol) (F=6.19, df=2.5, 24.7; p≤0.005) produced
a significant effect on AUC of ACTH plasma levels (Fig. 1
and Table 1). In comparison to placebo, quetiapine
(p≤0.002) and olanzapine (p≤0.05) reduced overall AUC
of ACTH plasma levels, whereas, no significant effect was
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observed for haloperidol. No effect of time after application
of the drug (before and after 1300 hours) (F=0.03, df=1, 10;
p>0.86) was found, and there was only a non-significant
trend towards an interaction of treatment condition × time
after application (F=3.3, df=1.8, 18.2; p>0.06).

ANOVA demonstrated a significant (F=3.72, df=3,30;
p≤0.035) effect of treatment condition on AUC of cortisol
plasma levels (Fig. 1 and Table 1). In comparison to
placebo, quetiapine (p≤0.005) and olanzapine (p≤0.03)
reduced AUC of cortisol plasma levels, whereas, no
significant effect was observed for haloperidol. Further-
more, time after application of the drug had a significant
F=5.6, df=1,10; p≤0.039) influence on AUC of cortisol

levels demonstrating a reduction after 1300 hours in
comparison to before 1300 hours. No significant interac-
tion of treatment condition × time after application was
observed (F=0.21, df=3, 30; p>0.85) for AUC of cortisol
plasma levels.

Treatment condition significantly (F=30.9, df=1.4, 13.6;
p≤0.0001) influenced AUC of prolactin levels (Fig. 1 and
Table 1). In comparison with placebo, haloperidol
(p≤0.0001) and olanzapine (p≤0.0001) elevated prolactin,
whereas, no significant effect was observed for quetiapine
as a main effect of treatment condition. Additionally, post-
hoc analysis revealed significantly higher prolactin under
haloperidol in comparison with olanzapine (p≤0.05) and
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Fig. 1 Hourly ACTH, cortisol,
and prolactin plasma levels after
oral intake of placebo, quetia-
pine (50 mg), olanzapine
(5 mg), or haloperidol (3 mg). In
comparison with placebo, area
under the curve (AUC) for
ACTH was reduced by quetia-
pine (p≤0.002) and olanzapine
(p≤0.05); for cortisol, AUC was
reduced by quetiapine (p≤0.005)
and olanzapine (p≤0.03) and
AUC for prolactin was elevated
by haloperidol (p≤0.0001) and
olanzapine (p≤0.0001)
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quetiapine (p≤0.0001). Furthermore, time after application
of the drug had a significant (F=35.7, df=1, 10; p≤0.0005)
influence demonstrating an elevation of prolactin levels
after 1300 hours. Thirdly, a significant interaction of
treatment condition × time after application was observed
(F=26.3, df=1.5,15.2; p≤0.0001) for AUC of prolactin
plasma levels. Post-hoc analysis demonstrated a significant
(p≤0.0001, p≤0.0001, respectively) increase of prolactin
after 1300 hours, in comparison with the preceding period
for olanzapine and haloperidol, but not for placebo or
quetiapine. Additionally, in comparison with placebo,
prolactin was elevated already before 1300 hours, under
the treatment with haloperidol and olanzapine (p≤0.01,
p≤0.05, respectively).

ANOVA of total amount of urinary cortisol excretion
showed a strong trend towards differences for treatment
condition (F=3.62, df=3, 30; p≤0.055), with significantly
lower values under the treatment with quetiapine (p≤0.01)
and olanzapine (p≤0.02), in comparison with placebo, and
no effect of haloperidol.

Discussion

Both atypical antipsychotics, quetiapine and olanzapine,
significantly reduced plasma ACTH and cortisol levels and
urinary excretion of cortisol in comparison with placebo,
whereas haloperidol lacked those effects on HPA-axis
hormones.

These results are in accordance with our findings of an
earlier study on the urinary excretion of cortisol during
nighttime, after the application of quetiapine 25 and
100 mg (Cohrs et al. 2004), demonstrating that this effect
is independent of time of the day. In this study, we were
able to demonstrate that a reduction of plasma cortisol
levels after the application of quetiapine is due to a
reduction in ACTH levels. To the best of our knowledge,
no data exist on the influence of olanzapine on cortisol or
ACTH in healthy subjects. However, the reduction in
ACTH and cortisol found in this study under olanzapine
are in line with reduced baseline ACTH and cortisol levels
after 6 weeks of treatment with olanzapine in schizophrenic
patients (Scheepers et al. 2001), and a comparable

reduction of cortisol after the treatment with clozapine
(Hatzimanolis et al. 1998; Meltzer 1989; Markianos et al.
1999).

The absence of ACTH, or cortisol changes under the
treatment with haloperidol is in accordance with unaffected
HPA-axis hormones in most of the studies investigating the
influence of typical antipsychotics (Jezova Repcekova et
al. 1979; Laakmann et al. 1984; Baptista et al. 1997a,b; de
Koning and de Vries 1995; von Bahr et al. 1991;
Nurnberger et al. 1984; Barbieri et al. 1984; Collu et al.
1975), and the results found in a study investigating
amisulpiride, a relatively selective dopamine D2- and D3-
receptor blocker with negligible affinity to serotonergic
(5-HT) receptors (Wetzel et al. 1994). Although monoamin-
ergic mechanisms including serotonin and dopamine are
known to play an important role in the regulation of ACTH
and cortisol secretion (Wilcox et al. 1975; Fuller and
Snoddy 1984; Tuomisto and Mannisto 1985; Contesse et
al. 2000), the strong inhibitory effect of quetiapine and
olanzapine on unchallenged ACTH and cortisol secretion
is likely related to their 5-HT2 receptor blocking proper-
ties. The attenuation of cortisol secretion, after subchronic
administration of olanzapine and clozapine to schizophren-
ic patients, had already been attributed to 5-HT receptor
blockade in earlier studies (Meltzer 1989; Kahn et al. 1993;
Hatzimanolis et al. 1998; Markianos et al. 1999; Scheepers
et al. 2001). However, a nonspecific reduction of stress-
induced activation of the HPA axis as a reflection of the
overall improvement under the atypical antipsychotic had
been considered an alternative explanation (Meltzer 1989).
In line with the hypothesis that 5-HT2 antagonism is an
important factor in the down-regulation of the HPA axis are
the results of challenge experiments in schizophrenic and
non-schizophrenic patient groups with elevated cortisol
levels. The 5-HT2 receptor antagonist ritanserin attenuates
the effects of the 5-HT agonist, m-chlorophenylpiperazine
(mCPP), on positive symptoms and plasma cortisol levels
in schizophrenic patients (Abi Saab et al. 2002), and a
reduction of cortisol levels after the administration of
ritanserin has also been found in patients with Cushing’s
disease (Sonino et al. 2000) and healthy subjects (Seibyl et
al. 1991). Due to the strong 5-HT2-blocking properties of
quetiapine and olanzapine, but not haloperidol (Richelson

Table 1 Area under the curve
of plasma hormone levels ex-
pressed as means±standard error
of the mean

(*)In comparison with placebo,
p≤0.1; *in comparison with
placebo, p≤0.05, **in compari-
son with placebo, p≤0.01

AUC before 1300 hours AUC after 1300 hours

ACTH [(pg/ml) 4 h] Placebo 56.3±6.0 53.4±5.4
Quetiapine 36.0±4.3 ** 46.8±7.8 (*)
Olanzapine 47.4±5.5 * 46.0±6.1 (*)
Haloperidol 57.0±7.4 52.5±6.7

Cortisol [(μg/ml) 4 h] Placebo 305±24 277±15
Quetiapine 234±22 ** 196±23 **
Olanzapine 257±28 ** 208±29 **
Haloperidol 292±28 243±22

Prolactin [(μ IU/ml) 4 h] Placebo 873±69 1177±177
Quetiapine 1197±103 1293±131
Olanzapine 1322±114 * 3067±388 **
Haloperidol 1458±163 ** 3707±461 **
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and Souder 2000), the observed strong reduction in ACTH
and cortisol secretion could, therefore, be related to their
antiserotonergic activity.

Additionally, other receptors blocked by quetiapine and
olanzapine like the adrenergic or histaminergic receptors
(Richelson and Souder 2000) might be involved in
mediating the suppression of HPA-axis hormone secretion.
Animal and human studies demonstrated reduced cortisol
levels after administration of α1-adrenergic antagonistic
drugs (Laakmann et al. 1986; al Damluji 1993). The
antihistaminergic drug cyproheptadine inhibits the corti-
cotropin releasing hormone induced ACTH and cortisol
release in normal subjects (Allolio et al. 1987), and the
selective histamine 1 (H 1) receptor antagonist meclastine
inhibits the hypoglycemia-induced ACTH and cortisol
increase (Allolio et al. 1983).

It remains to be clarified whether the observed reduction
of ACTH and cortisol levels, after acute application of the
atypical antipsychotics quetiapine and olanzapine, is still
detectable after intermediate or long-term administration of
these drugs, although some evidence for a persistent de-
crease of HPA-axis activity comes from a 6-week olanzapine
treatment study in schizophrenic patients demonstrating an
ongoing reduction of ACTH and cortisol (Scheepers et al.
2001). The clinical significance of such a down-regulation
of the HPA axis, however, needs further investigation.
Despite the decrease in ACTH and cortisol levels, Scheepers
et al. (2001) did not find a significant correlation between
hormonal changes and clinical improvement. However,
Shirayama et al. (2002) demonstrated a clear correlation
between plasma ACTH and cortisol levels with negative
symptoms in schizophrenic patients.

Furthermore, the HPA axis plays an important role in the
pathophysiology of major depression (Holsboer 2000).
Antiglucocorticoid treatment strategies have demonstrated
antidepressive effects in depressive disorders (Wolkowitz
and Reus 1999; Hornig and Amsterdam 2003) and in
patients suffering from schizophrenia and schizoaffective
disorder (Marco et al. 2002). The antidepressant mirtazapine
is a drug which also acutely inhibits cortisol and ACTH
secretion in healthy subjects, probably due to its antagonistic
effects on 5-HT2- and histamine 1-receptors (Laakmann et
al. 1999). The ACTH- and cortisol-lowering effects of
quetiapine and olanzapine may also be related to their
antidepressive potential (Shelton et al. 2001; Tohen et al.
2003; Calabrese et al. 2004). However, an association
between cortisol inhibition and antidepressant efficacy of
mirtazepine has not been demonstrated so far (Schule et al.
2003), and data for the atypical antipsychotics are still
missing. Additionally, the atypical antipsychotics’ HPA-
down-regulation appears to be of relevance, because
glucocorticoids play an important role in cognitive function-
ing and memory formation. Administration of corticoids
impairs cognitive functioning (Brown et al. 2004; Belanoff
et al. 2001) and a decrease of cortisol levels in patients
suffering from Cushing’s disease (Mauri et al. 1993), and in
elderly women (Seeman et al. 1997), is associated with an

improvement in cognitive functioning. Thus, the cortisol-
lowering properties of the atypical antipsychotics quetiapine
and olanzapine may be clinically relevant for depression, an
amelioration of negative symptomatology and cognitive
deficits. Therefore, further clinical studies should investigate
the clinical relevance of cortisol-lowering properties of the
atypical antipsychotics in different patient populations,
including patients suffering from schizophrenia and major
depression.

In accordance with earlier findings, prolactin levels
increased after the administration of the typical antipsy-
chotic haloperidol and remained unaffected by the admin-
istration of a low dose of quetiapine. The missing increase
of prolactin under quetiapine has been attributed to its low
affinity and fast dissociation from the dopamine d(2)
receptor (Kapur et al. 2000). The elevation of prolactin
found by Alexiadis et al. (2002) is most likely related to the
much higher dose of quetiapine in the range of 700 to
800 mg in that study. The pronounced increase of prolactin
levels under olanzapine is somehow discordant to the
findings in schizophrenic patients where baseline values
under intermediate or long-term treatment with up to 20 mg
olanzapine is associated with only negligible changes in
prolactin concentrations (Goodnick et al. 2002). However,
despite these small changes of baseline prolactin levels in
schizophrenic patients under the treatment with olanzapine,
an elevation with a peak 290 min after application has been
described in this patient group as well (Turrone et al. 2002).
Although, in our study, olanzapine elevates prolactin in
comparison with placebo, the increase was smaller than
under the treatment with haloperidol. This fits to the
finding that olanzapine may reduce prolactin levels after
switching from conventional antipsychotics (Volavka et al.
2004), and that its application is associated with less
elevation of serum prolactin than under haloperidol in
schizophrenic patients (Nemeroff 1997).

In conclusion, the tested drugs’ influence on prolactin
levels appears to be diverse in that haloperidol elevates this
hormone, whereas, there was no significant effect of
quetiapine and an intermediate increase of prolactin by
olanzapine. Furthermore, the atypical antipsychotics quetia-
pine and olanzapine reduce plasma ACTH and cortisol
levels and urinary excretion of cortisol in comparison with
placebo, whereas, haloperidol lacks those hormonal effects.
The pronounced down-regulation of the HPA axis observed
under the atypical antipsychotics may be related to their
serotonin receptor-blocking properties, but their antagonism
of adrenergic or histaminergic receptors may play a role as
well. The observed HPA-axis down-regulation may be
clinically relevant for their positive effects on depression,
negative symptomatology, and cognitive functioning.
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