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ABSTRACT

Background: Evidence for disturbances in HPA activation and abnormal HPA regulatory mechanisms in
schizophrenia is accumulating.

Aim: To compare serum levels of cortisol, DHEA-S and their ratio between patients with schizophrenia
and healthy controls and among patients before and after treatment with different types of antipsychotics.

Material and methods: In this clinical prospective study, 60 patients with schizophrenia and 40 healthy
age and sex matched control subjects were included. All patients experienced an acute exacerbation of
the illness (PANSS: P1 and P3 > 4). Clinical evaluation of patients was performed using the Positive and
Negative Symptom Scale. A questionnaire for socio-demographic and clinical data collection was used.
Serum levels of cortisol, DHEA-S and their ratio were measured at baseline in all participants and after 3
and 6 weeks, respectively, of the antipsychotic treatment with different types of antipsychotics in patients
with schizophrenia.

Results: Patients with schizophrenia had significantly higher serum cortisol and DHEA-S levels in com-
parison to the control group. There was no significant difference in serum levels of cortisol, DHEA-S and
their ratio between patients treated with different types of antipsychotics (typical/atypical). Serum levels
of the analyzed hormones significantly reduce during the 6-week period of examination in both subgroups
treated with different types of antipsychotics.

Conclusion: Elevated serum cortisol and DHEA-S in schizophrenic patients might be associated with their
role in the pathophysiology of the disorder. There is no significant difference in serum levels of cortisol,
DHEA-S and their ratio among the patients treated with different types of antipsychotics.
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INTRODUCTION

Schizophrenia is a chronic and disabling of life and psychosocial functioning [1]. Apart
mental disorder characterized by psychopatho- from a clear role of genetic factors, a number of
logical symptoms, elevated emotional distress environmental exposure factors have been iden-
and a significant decline in cognition, quality tified that increase a risk of schizophrenia [2].
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For instance, it has been reported that stressful
life events at various life periods play an im-
portant role in shaping the risk for schizophre-
nia and triggering psychotic relapse [3]. There is
evidence that patients with schizophrenia often
approach these events with maladaptive coping
strategies and show lower levels of resilience
[4, 5]. According to the vulnerability-stress
concept, patients with schizophrenia display
increased sensitivity to stress. The hypothala-
mo-pituitary-adrenal (HPA) axis is one of the
major hormonal systems mediating physical and
psychological stress response. Evidence for dis-
turbances in HPA activation and abnormal HPA
regulatory mechanisms in psychiatric illnesses is
accumulating. A body of evidence has accrued
demonstrating particular dysfunction of the HPA
axis, leading to elevated peripheral cortisol lev-
els in a proportion of patients with schizophrenia
[6]. Recently, there has been increased interest in
the role of neurosteroids, particularly dehydroe-
piandrosterone (DHEA) which, in its sulfated
form (DHEA-S), is the most abundant in humans
[7]. It is considered both a neurosteroid, being
produced in the brain, as well as a neuroactive
steroid, produced in the adrenals and gonads and
having its effect on the brain [6, §].

The hypothalamo-pituitary-adrenal axis
is a crucial system in maintaining homeosta-
sis and adapting to stress. When stress is acute,
adaptive biochemical responses include in-
creased adrenocortical secretion of stress hor-
mones, where cortisol and dehydroepiandros-
terone prominently take place. Cortisol (gluco-
corticoid) is a major mediator of the physiolog-
ical stress response and impacts many physio-
logical systems, allowing the body to react to
a stressor, while DHEA mainly have anabolic
effects (i.e. promoting growth and repair), thus
repairing catabolic damage so long as their
levels remain sufficiently high in circulation.
In humans, 99% of circulating DHEA is in its
sulfated form, DHEAS (together abbreviated
as DHEA(S)). Serum DHEAS levels are 100 or
more times higher than DHEA, and DHEAS has
a much longer life and shows no diurnal varia-
tions. Therefore, from a practical point of view,
estimation of DHEAS is preferable to DHEA as
its levels are more stable. Neuroactive steroids,
such as cortisol, dehydroepiandrosterone, and
its sulfate ester, are the steroid hormones that
have several notable roles in the central nervous
system [9]. DHEA(S) have multiple effects in
the central nervous system mediated through its

non-genomic actions on several neurotransmit-
ter systems, such as y-amino butyric acid type
A(GABAA), N-methyl-D-aspartate (NMDA),
and sigma receptors [10]. Animal experiments
show that DHEA-S has profound psychotropic
effects, such as memory enhancement, antide-
pressant, anxiolytic and anti-aggression [11].
Moreover, DHEA(S) has potent anti-glucocor-
ticoid and neuroprotective actions on the brain
and can protect hippocampal neurons from glu-
cocorticoid induced neurotoxicity. In healthy
subjects, acute administration of DHEA rapidly
reduces cortisol level. The concomitant release
of DHEA(S) in the acute stress response is
thought to protect the brain against potentially
damaging effects of excessive cortisol activity.
Since these acute adaptive responses to stress
are designed to increase survival, yet the dys-
functional stress responses, i.e. over or under
activity of HPA axis, may be damaging to an
individual. Failure to deactivate these stress
responses within a dysfunctional stress system
may result in an imbalance of these steroid hor-
mones. This may lead to overexposure to the
effects of glucocorticoids and increased sensi-
tivity to brain insults [12].

The HPA axis abnormalities in schizophre-
nia are indicated by elevated basal cortisol levels,
non-suppression of cortisol after dexamethasone
suppression test and blunted cortisol awakening
response. Increased cortisol levels observed in
schizophrenia have been proposed as endophe-
notypic markers of the illness [13].

As compared to healthy controls, DHEA-S
levels have been reported to be elevated or hav-
ing no difference in schizophrenic patients [14-
16]. The state of the psychotic illness, duration
of untreated psychosis and medication may ex-
plain these inconsistencies.

The present study is aimed to extend the
evidence base examining the potential roles of
cortisol, DHEA-S and their ratio in the patho-
genesis of schizophrenia and their potential use-
fulness as disease biomarkers. Serum levels of
cortisol, DHEA-S and their ratio were measured
in patients before and after 6-week treatment
with the different types of antipsychotics, as well
as between patients and healthy controls. Possi-
ble correlations of these serum hormone levels
with the different types of antipsychotics (typi-
cal/atypical) were examined in our study.
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MATERIAL AND METHODS

In this clinical prospective study, 60 pa-
tients with schizophrenia from both genders,
aged 18-50 were included and treated as inpa-
tients or outpatients at the University Psychiatry
Clinic, Skopje, North Macedonia. All patients
experienced an acute exacerbation of the illness
(PANSS: Pl1-Delusions and P3-Hallucinatory
behavior > 4). Patients who suffered from major
physical illness, drug or alcohol abuse, epilep-
sy and other organic brain syndromes were not
included. All patients underwent physical exam-
ination and routine laboratory tests to rule out
physical illness. Clinical evaluation of patients
was performed using the Positive and Negative
Symptom Scale (PANSS). Non-standardized
questionnaire was used for socio-demographic
and clinical data collection.

After enrollment, patients with schizo-
phrenia received stable doses of typical or atypi-
cal antipsychotics. After 3 and 6-week treatment,
severity of schizophrenia symptoms were again
assessed using PANSS.

At the end of the study, examined schizo-
phrenic patients were divided into two groups
according to the antipsychotic therapy response:

1. a group of subjects suffering from
schizophrenia classified as responders who had
no ratings of >3 on items P1, P2, P3, P5 and P6
of the PANSS and had a >30% reduction from
baseline in the PANSS total score

2. a group of subjects suffering from
schizophrenia who did not meet these criteria
were defined as non-responders.

All participants in the study provided writ-
ten informed consent form to participate in this
prospective study after having received a detailed
explanation of the study procedures. The study
was approved by the Ethics Committee of Medi-
cal University in Skopje, North Macedonia and by
the Board of the University Clinic of Psychiatry.

Steroid determination

Serum cortisol and DHEA-S levels were
measured in the Institute of Clinical Biochem-
istry at the Medical University in Skopje, North
Macedonia. Serum samples of cortisol and
DHEA-S were collected between 8 a.m. and 9
a.m. hours after 20 minutes of rest. All partic-

ipants were instructed to abstain from unusual
physical activity or stress for a period of 24 h
prior to blood sampling. Blood samples were
collected at the baseline in all participants and
after 3 and 6 weeks of the antipsychotic treat-
ment in patients with schizophrenia. Cortisol and
DHEA-S levels were measured by the IMMU-
LITE 2000, competitive chemiluminescent en-
Zyme immunoassay.

Statistical analysis

Several statistical methods have been used
for the statistical analysis of the data obtained in
the course of the study: non-parametric methods
(Chi-square test, Mann-Whitney U test, Fried-
man ANOVA) and parametric methods (t-test for
independent samples). Correlation between pa-
rameters was examined with Pearson and Spear-
man Rank correlation coefficients. From among
the multivariate methods, MANOVA was used.
Values of p < 0.05 were considered statistically
significant.

RESULTS

There were no significant differences be-
tween patients and controls in terms of sex
(Pearson Chi-square=1.32 df=1p=0.25), males
were dominant in both groups (73.3% in patients
group; 62.5% in control group).

Mean age was 35.30 £ 9.2 years for pa-
tients with schizophrenia and 36.67 = 7.1 years
for healthy controls (t=0.79; p=0.43).

There were significant differences be-
tween patients and controls in terms of educa-
tion, with a dominant higher level of education
in the control group (Pearson Chi-square=22.05
df=3 p=0.00006); employment, with a domi-
nant employed examinees in the control group
in comparison with the patients group (Pearson
Chi-square=44.74 df=2 p=0.000000) and marital
status, with dominant married examinees in the
control group as opposed to the patients group

(Pearson Chi-square=8.25 df=2 p=0.016).

Patients with schizophrenia had signifi-
cantly higher mean serum cortisol and DHEA-S
levels in comparison to the control group. The
mean cortisol/ DHEA-S ratio was not signifi-
cantly different between examined and control
group (Table 1).
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Table 1. Serum levels of cortisol, DHEA-S and their ratio in the examined and control group.

Hormone Examined group Control group Test p-value

Cortisol 555.7+159.8 351.7+172.1 t=6.07 0.00000

DHEA-S 329.5+125.1 167.4 +57.5 t=7.66 0.00000
Cortisol/ DHEA-S 2.1+1.95 2.3+1.49 Z=-1.57 0.11

t (t-test for independent samples) Z (Mann-Whitney U test)

Among patients, males and females did not
significantly differ between themselves in terms
of the mean levels of serum cortisol, but female
patients had significantly lower mean levels of
DHEA-S (t=-3.12; p=0.0028) and significant-
ly higher mean levels of cortiso/DHEA-S ratio
(Z=2.81; p=0.0049).

According to the age of the patients, there
was no significant correlation with the mean serum
cortisol levels, but there was significant negative
correlation of age with serum DHEA-S (r=-0.36;
p=0.004) and significant positive correlation with
cortisol/ DHEA-S ratio (r=0.37; p=0.004).

The age of onset of the disorder did not
significantly correlate with serum cortisol levels
(r= -0.14; p=0.29), DHEA-S (r= -0.1; p=0.44)
and cortisol/DHEA-S ratio (r=0.14; p=0.27).

Duration of the disorder did not signifi-
cantly correlate with serum cortisol, but it has
significant correlation with serum DHEA-S lev-
els (r=-0.35; p=0.007) and cortisol/DHEA-S ra-
tio (r=0.31; p=0.014).

Number of hospital treatments did not

significantly correlate with serum cortisol lev-
els (r=-0.0015; p=0.99), serum DHEA-S (r =

-0.13; p=0.32) and cortiso/DHEA-S ratio (r=
-0.011; p=0.93).

Number of relapses of the disorder signifi-
cantly correlate with serum DHEA-S levels (r=
-0.26; p=0.041), but not with serum cortisol lev-
els (r=0.21; p=0.11) and cortisol/DHEA-S ratio
(r=0.09; p=0.48).

Graph 1 presents mean serum levels of
cortisol, DHEA-S and their ratio in the two
subgroups of patients divided according to
the type of antipsychotic treatment - typical or
atypical antipsychotics, across all three assess-
ment points (baseline, after 3 and 6 weeks of
the treatment).

We used MANOVA analysis to compare the
difference in serum levels of cortisol, DHEA-S
and their ratio among patients who were treated
with different types of antipsychotics during the
6 week period of examination (table 2). There
was no significant difference in serum levels of
cortisol, DHEA-S and their ratio between sub-
groups of patients treated with typical or atypical
antipsychotics (F=1.235 df=3 56 p=0.306).

Serum levels of the analyzed hormones
significantly reduced during the 6 week peri-

Graph 1. Mean serum hormone levels in patients with schizophrenia treated with different type of antipsychotics

(typical/atypical) across three assessment points.
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Table 2. Comparison of hormonal concentrations in patients with schizophrenia according to the different
types of antipsychotics across three assessment points (MANOVA).

Serum stress hormones t-value
Atypical/typical antipsychotics
Hotelling-Lawley test 0.066
Cortisol 43167.535
DHEA-S 12072.060
Cortisol/DHEA-S 10.901
Across three examination
Hotelling-Lawley test 1.274
Cortisol 440214.853
DHEA-S 58949.547
Cortisol/DHEA-S 5.898
Interaction

Hotelling-Lawley test 0.215
Cortisol 35043.053
DHEA-S 1352.717
Cortisol/DHEA-S 3.442

od of examination in both subgroups treated
with different types of antipsychotic treatment
(F=11.251 df=6 53 p=0.000). There was a sig-
nificant reduction of serum cortisol (p=0.000),
DHEA-S (p=0.001) and their ratio (p=0.036).
There was no significant interaction in group x
time for any of the three analyzed parameters
(F=1.902 df=6 53 p=0.098).

At the end of the study, examined schizo-
phrenia patients were divided into two groups,
according to the antipsychotic therapy response:
responders and non-responders. At baseline assess-
ment point, the group of responders showed signifi-
cantly higher serum cortisol (t=7.05; p=0.000000)
and DHEA-S levels (t=4.06; p=0.00014) compared
with the group of non-responders. The Cortisol/
DHEA-S ratio did not significantly differ between
the groups (t=0.09; p=0.93).

We used the MANOVA analysis to compare
the difference in serum levels of cortisol, DHEA-S
and their ratio between responders and non-re-
sponders during the 6-week period of examination.

Across all three assessment points (base-
line, after 3 weeks, and after 6 weeks), the re-

Df F P

3 56 1.235 0.306
1 58 .796 0.376
1 58 .300 0.586
1 58 1.368 0.247
6 53 11.251 0.000
2 116 31.7 0.000
2 116 7.44 0.001
2 116 3.42 0.036
6 53 1.902 0.098
2 116 2.523 0.085
2 116 171 0.843
2 116 1.994 0.141

sponders had significantly higher serum cortisol
levels (p=0.000) and DHEA-S (p=0.002) levels
compared with non-responders, whereas the
cortiso/DHEAS ratio did not significantly dif-
fer among these two groups (p=0.7). Hormonal
values significantly decreased during the study
period of 6 weeks in both groups.

Responders who had taken atypical anti-
psychotics did not have any significant differ-
ence in serum levels of cortisol, DHEA-S, as
well as not having any significant difference in
their ratio in comparison with responders who
had taken typical antipsychotics (table 3).

Non-responders who had taken atypical
antipsychotics had no significant different serum
levels of the cortisol, DHEA-S and their ratio in
comparison with non-responders who had taken
typical antipsychotics (table 4).

Graph 2 presents the minimal, maximal and
mean levels of cortisol in patients across the three
examination points. Serum cortisol values fell sig-
nificantly after 6-weeks of antipsychotic treatment
with different types of antipsychotics.

Table 3. Serum hormone levels in responders according to the types of antipsychotics (atypical/typical).

Atypical antipsychotics

Hormone N=31

Cortisol 648.3+118.8

DHEA-S 377.3+£114.0
Cortiso/DHEA-S 2.14£2.0

Z (Mann-Whitney U test)

Typical antipsychotics

N=6 Test p-value
601.0+£103.1 7=0.86 0.39
367.2+126.7 7=0.37 0.71

1.8+0.6 7=0.16 0.87
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Table 4. Serum hormone levels in non-responders according to the types of antipsychotics (atypical/typical).

Atypical
Hormone antipsychotics
N=17
Cortisol 427.1£122.1
DHEA-S 258.4+62.5
Cortiso/DHEA-S 1.7£0.6

Z (Mann-Whitney U test)

Typical
antipsychotics Test p-value
N=6
396.7+127.1 7=0.6 0.55
246.7+192.4 7=1.05 0.29
3.3+4.2 7=0.35 0.73

Graph 2. Serum cortisol levels in patients with schizophrenia before and after 3 and 6 weeks of

antipsychotic treatment.
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Similar results were observed for mean se-
rum levels of DHEA-S, which fell significantly
after 3 and 6-weeks of antipsychotics treatment
- Friedman ANOVA Chi Sqr.(N=60, df=2)=30.9;
p=0.00000.

The mean cortiso/DHEA-S ratio also fell
significantly across the three examination points
of 6-weeks antipsychotic treatment - Friedman
ANOVA Chi Sqr. (N = 60, df =2) = 13.3; p
=0.00129.

DISCUSSION

Schizophrenia is a neuro-endocrine-de-
velopmental disorder with complex etiology
characterized by interactions between genetic
and environmental factors that impacts sensitive
periods of brain development [17]. Regardless
of the severity of clinical symptoms at disease
onset, patients can show substantial changes in

symptomatology and intensity over the course of
disease progression.

Recently, studies on schizophrenia have
increasingly focused on potential causative fac-
tors, such as structural and functional brain ab-
normalities. Some studies have implicated that
the levels of cortisol and DHEA-S in the patho-
physiology of schizophrenia changed following
comparison with controls. However other studies
have given conflicting results, which may reflect
differences in assays, timing of blood sampling,
different stages of disease or effects of antipsy-
chotic treatment [18].

Using a relatively homogeneous patient
population and a parallel control group, we com-
pared serum levels of cortisol, DHEA-S and
their ratio not only among patients and controls,
but also within patients before and after 3 and
6-weeks of antipsychotic treatment with the dif-
ferent types of antipsychotics (typical/atypical).

Our study showed that plasma cortisol

levels were significantly elevated in the group
of patients with schizophrenia compared to the
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controls. This is in agreement with the results of
most studies [2, 12-13, 18-27]. However, there
are studies reporting no significant differences
between the schizophrenic patients and healthy
controls in terms of serum cortisol levels [16,
28-29] as well as lower serum cortisol levels in
patients with schizophrenia [30-31].

The results of this study indicate that treat-
ment with antipsychotics, both typical and atyp-
ical, lower serum cortisol levels, established on
the measured levels before treatment and after
3 and 6 weeks of antipsychotic therapy. Serum
levels of cortisol significantly reduced during the
6 week period of examination in both subgroups
treated with the different types of antipsychotics
(typical/atypical antipsychotics). Also we found
no significant difference in serum levels of corti-
sol between the subgroup of patients treated with
typical antipsychotics and the subgroup treated
with atypical antipsychotics, thus indicating that
both types of antipsychotics had an effect on
reducing the serum cortisol levels. On the oth-
er hand, one study reported that serum levels
of cortisol significantly increased as a result of
atypical antipsychotic treatment [32].

Examined serum DHEA-S levels in this
study showed statistically significant higher lev-
els in patients with schizophrenia compared to
control subjects, which coincided with the results
of most studies [15, 19, 21, 28, 33-36]. By con-
trast, some other studies found decreased serum
DHEA-S levels [37] and no difference [2, 16] in
schizophrenia patients compared to healthy con-
trols.

The results of our study indicate that
treatment with antipsychotics, both typical and
atypical, lower serum DHEA-S levels, accord-
ing to the measured levels before treatment and
after 3 and 6 weeks of antipsychotic treatment.
Serum levels of DHEA-S significantly reduced
during the 6 week period of examination in both
subgroups with different types of antipsychotic
treatment (typical/atypical antipsychotics). We
also found no significant difference in serum lev-
els of DHEA-S between the subgroup of patients
treated with typical antipsychotics and the sub-
group treated with atypical antipsychotics, thus
indicating that both types of antipsychotics had
an effect on reducing the serum DHEA-S level.

Our study results provide evidence that se-
rum cortisol and DHEA-S levels in patients with
schizophrenia may play a role in the pathophysi-
ology of this disorder and they may serve as use-

ful biological markers potentially for diagnosing
the disease or monitoring treatment efficacy. The
authors of one recent study concluded that their
results further implicate the role of DHEA and
HPA axis dysfunction in the pathophysiology of
schizophrenia [36]. The authors of one review
study also concluded that neurobiological alter-
ations in DHEA(S) are related to the pathophys-
iology of schizophrenia [1].

In this study we found no significant dif-
ference in serum levels of cortisol and DHEA-S
between patients treated with typical antipsy-
chotics and atypical antipsychotics. The authors
of another study also report that patients who
received first generation, second generation, and
both types of antipsychotic agents had no signif-
icant differences in the cortisol to DHEA-S ratio
[16]. On the other hand, there are some findings
suggesting that imbalances in serum cortisol,
DHEA-S and their ratio may be related to re-
sponsiveness to antipsychotic treatment [38].

Finally, we found that the cortisol/DHEA-S
ratio was not significantly different between pa-
tients with schizophrenia and control group, but
it significantly decreased over the 6 week peri-
od of treatment with the different types of an-
tipsychotics (typical/atypical). Previous research
suggests that the ratio of cortiso/DHEA-S may
be increased in patients with schizophrenia [16],
however some studies found no difference in
ratio compared to healthy controls [2, 23] and
the authors of a recent study report a significant
decrease of cortisol/DHEA-S ratio in patients
relative to controls [36]. We also found no sig-
nificant difference in cortisol/DHEA-S ratio be-
tween the subgroup of patients treated with typi-
cal antipsychotics and the subgroup treated with
atypical antipsychotics. Thus, the different types
of antipsychotics had a similar effect on the ratio.

From the aspect of socio-demographic and
clinical data, our study finds that serum cortisol
levels did not significantly differ according to
gender, but there was a significant difference in
serum DHEA-S levels and cortiso/DHEA-S ra-
tio between male and female patients. Females
had significantly lower mean serum levels of
DHEA-S and a significantly higher mean cor-
tiso/DHEA-S ratio. The authors of one study
report that they did not find any statistical differ-
ence in the serum levels of cortisol and DHEA-S
between males and females [35].

The age of the patients showed significant
negative correlation with serum DHEA-S, which
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means that serum DHEA-S levels reduce with
aging. We also found significant positive cor-
relation between age of the patients and cortisol/
DHEA-S ratio. Another study did not find varia-
tion in the serum levels of cortisol and DHEA-S
in relation to age [35].

The duration of the disorder did not signifi-
cantly correlate with serum cortisol, but it has a
significant correlation with serum DHEA-S lev-
els and cortiso/DHEA-S ratio in patients with
schizophrenia.

The number of relapses of the disorder sig-
nificantly correlates with serum DHEA-S levels,
but not with serum cortisol levels and the corti-
sol/DHEA-S ratio.

Serum DHEA-S levels significantly cor-
relate with gender and age of the patients, also
with duration of the disease and number of re-
lapses of the disorder. The cortisol/DHEA-S ra-
tio is associated with age and gender of the pa-
tients, as well as with schizophrenia duration. On
the other hand, one study reports that the ratio is
not associated with disorder duration [39].

At the end of the study, examined schizo-
phrenia patients were divided into two groups,
according to the antipsychotic therapy response:
responders and non-responders. Across all three
assessment points (baseline, after 3 weeks and
after 6 weeks), the responders had a significant-
ly higher serum cortisol and DHEA-S levels
compared with non-responders, while cortisol/
DHEA-S ratio did not significantly differ be-
tween these two groups. Hormonal values sig-
nificantly decreased during the study period of 6
weeks in both groups.

We found that responders who had taken
atypical antipsychotics had no significant differ-
ent serum levels of the cortisol, DHEA-S and
their ratio in comparison with responders who
had taken typical antipsychotics. Also, non-re-
sponders who had taken atypical antipsychotics
had no significant different serum levels of the
examined hormones and their ratio in compari-
son with non-responders who had taken typical
antipsychotics.

Our study has some limitations. One of the
limitations relates to the assessment of diurnal
rhythmicity of hormones. Future studies should
collect blood samples taken more frequently
during the day. Another limitation is the possible

influence of menstrual status, use of oral contra-
ceptives and hormone replacement therapy that
might affect cortisol. Smoking also influenc-
es serum cortisol levels and is more prevalent
in schizophrenic patients. Excluding smokers
would have provided better results.

CONCLUSION

Our study provides evidence that the serum
levels of cortisol and DHEA-S may serve as bio-
markers for diagnosing schizophrenia. Elevated
serum cortisol and DHEA-S in schizophrenic
patients might be associated with the role of cor-
tisol and DHEA-S in the pathophysiology of the
disorder.

Serum DHEA-S levels significantly cor-
relate with gender and age of the patients, along
with duration of the disease and number of re-
lapses of the disorder. The cortisol/ DHEA-S ra-
tio is associated with the age and gender of the
patients, as well as with schizophrenia duration.

Treatment with antipsychotics, both typi-
cal and atypical, reduce serum levels of cortisol,
DHEA-S and their ratio during the 6-week peri-
od of treatment. There is no significant difference
in serum levels of cortisol, DHEA-S and their ra-
tio between the patients treated with the different
types of antipsychotics (typical/atypical), which
indicates that both types of antipsychotics had an
effect on reducing serum cortisol, DHEA-S, and
their ratio levels.

In the two groups of responders and
non-responders, divided according to the anti-
psychotic therapy response, there were no signif-
icant different serum levels of cortisol, DHEA-S
and their ratio according to the types of the anti-
psychotic treatment (typical/atypical) taken.

Results from this study may add to our ex-
isting knowledge about the pathophysiology of
schizophrenia. However, the complex interac-
tion between neurosteroids and their role as bio-
markers in schizophrenia demand further inves-
tigation. Further assessment of the association
between the different types of antipsychotics and
serum levels of cortisol, DHEA-S and their ratio
need to be conducted with larger samples.
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Pe3ume

KOPEJIALIMJA MEI'Y PASJIMYHUTE TUIIOBU HA AHTUIICUXOTUILUA
N CEPYMCKHOT KOPTHU30JI, AEXUJPOEIIMAHIPOCTEPOH CVYJI®AT
N HUBHUOT COOJHOC KAJ HIM30®PPEHUJA

30ja badunkocToBa', Hencn ManymeBa', CHe:kaHa MapkoBuK?

! VHuBep3uTeTCKa KIMHHMKA 3a ncuxujarpuja, Meauimucku @Dakynrer, Yausepsurer ,,CB.Kupun u
Meronuj“, Cxonje, CeBepHa Makenonuja

? YHHUBep3UTETCKa KIMHUKA 3a eHIO0KpHHOIornja, Menuiuncku Pakynrer, Yausepsurer ,,C.Kupun u
Meronuj“, Cxonje, CeBepHa Makenonuja

Bogen: Cé noOpojHu cTaHyBaaT JI0Ka3uTe 3a HApYIIICHATa aKTHBHOCT M a0HOPMAITHUTE PEryIaTOPHH
MEXaHU3MU Ha XUIIOTAIaMO-XUITO(U3HO-aJpeHAIHATa OCKa Ka] mn30(peHujara.

Iea: /la ce komnapupaar cepymckute H1UBoa Ha koptu3on, DHEA-S n HuBHHOT coonHOC Mery naru-
EHTHUTE CO MN30(pPEHH]ja U 3APaBUTE KOHTPOIHHU CYOjeKTH, KaKO ¥ Mel'y MallMEHTHUTE PEJI U 110 TPETMAHOT
CO pa3IMYHUTE TUTIOBH aHTUIICHXOTHIIH.

Marepujan u Mmetonu: Bo oBaa KIIMHWYKA ITPOCIIEKTHBHA CTy/Hja Oea BKIydeHH 60 aleHT co
mm3odpenuja u 40 3apaBu KOHTPOIHU CYOjE€KTH COOABETHH I10 110J1 ¥ Bo3pacT. CuTe nanueHT MaHugecTu-
paa akyTHa er3anepbanija Ha 6omecta (PANSS: P1 u P3 > 4). Kiinanukara eBayariyja Ha CHMIITOMATOJIO-
rujara kKaj maueHTuTe ce cupoBenyBaine co ckainarta PANSS. 3a epanyanuja Ha conmoneMorpadckure u
KJIMHUYKHTE TTOJaTOLH C€ KOPUCTEIe HeCTaHAapAn3upaH npamaiHiuk. CepyMCKUTE HUBOA Ha KOPTU30JI,
DHEA-S u HUBHHOT coofHOC Oea opeayBaH! Ha IOYETOKOT HAa HCTPAXKYBABETO Kaj CUTE YUECHHULH U 110
3 u 6 cenMHUUM O AHTHIICUXOTUYHHUOT TPETMAH CO Pa3IMYHUTE TUIIOBU aHTUIICUXOTUIM Ka] NAllUECHTUTE
co mm3odpeHuja.

Pesyararu: [lanmentuTe co mm3odpenHja nMaa 3HAYUTEITHO TTOBIUCOKH CEPYMCKH HUBOA KOPTHU30I
u DHEA-S Bo ciopen0a co koHTposHaTa rpyna. He mocToee 3HagajHa pa3inKka BO CEPYMCKUTE HIBOA
kxoptu3oil, DHEA-S 1 HUBHHOT COOAHOC MeTy IMallnEHTUTE JIEKYBAaHHU CO Pa3IMIHN THITOBH aHTHIICUXOTHITH
(Tumraar/atunnaan ). CepyMCKUTE HIBOA Ha aHATM3UPAHUTE XOPMOHH CUTHH(DHUKAHTHO CE PeIyIrpaa BO
TEK Ha MIECTCEIMUYHNOT TIEPUOJ] Ha er3aMUHAIN]ja BO ABETE TIOATPYIH MAIIMEHTH JIEKyBaHN CO PAa3TNIHU
THUTIOBH aHTHUIICHUXOTHIIH.

3akiryqok: 3roieMeHnuTe cepyMcku HuBoa koptu3on 1 DHEA-S kaj manmentute co mm3odpenuja
MOJKeE JIa CE acOIPaHU CO HUBHATA YIIoTra BO NMaTo(u3noIorujara Ha 0Ba IICHXHjaTprucKo pactpojctBo. Hema
curHu(pUKaHTHA pa3linKa BO cepyMcKuTe HuBoa Koptu3oi, DHEA-S u HUBHHOT cootHOC MeTy MareHTuTe
JICKYBAaHU CO PA3JIMYHUTC TUIIOBHU aHTHUIICUXOTUIIN (TI/IHI/I‘IHI/I/&TI/IHI/I‘IHI/I).

Kayunu 360poBu: mmzodpenuja, kopruzon, DHEA-S, THnUYHW/aTUINYHT aHTHIICUXOTHLIN





