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This study investigated the relationship between cortisol secretion and hippocampal volume in
first-episode psychosis and healthy controls. Hippocampal volume was measured by magnetic
resonance imaging (MRI) in 24 first-episode psychosis patients and in 18 healthy controls,
together with diurnal cortisol levels. Twelve patients received a second MRI scan at 3-month
follow-up. Diurnal cortisol levels were inversely correlated with left hippocampal volume in
patients, both at baseline and at follow-up, while no correlation was found in controls. Our
findings suggest that smaller hippocampal volume in first-episode psychosis can partly be
explained by stress-related processes in the brain, as measured by cortisol hyper-secretion.
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1. Introduction

Previous studies have shown a mainly left-sided smaller
hippocampal volume in patients with first-episode psychosis
(Steen et al., 2006; Velakoulis et al., 2006). The biological
mechanisms leading to hippocampal volume reduction,
however, remain unclear. Stress, the activation of the
hypothalamic–pituitary–adrenal (HPA) axis, and raised cor-
tisol levels have been suggested to play a role in the
volumetric changes of the hippocampus. Indeed, animal
studies have shown that psychosocial and restraint stress, or
over-exposure to glucocorticoid hormones, induces reduction

in hippocampal neuronal structures such as dendrite atrophy,
neuronal death and reduced neurogenesis (Sapolsky et al.,
1986; Sousa et al., 1998; Ekstrand et al., 2008). Studies
in healthy individuals have shown negative correlations
between cortisol levels and hippocampal volume in elderly
samples (Ferrari et al., 2000; Lupien et al., 1998), but a lack of
correlation in children and young adults (Wiedeayer et al.,
2006; Tessner et al., 2007).

Previous studies have described elevated HPA axis activity,
including increased cortisol levels, in the acute phases of
chronic schizophrenia (Tandon et al., 1991), as well as at the
time of the first psychotic episode (Ryan et al., 2004; Pariante
et al., 2004; Pariante et al., 2005; Pariante and Lightman, 2008;
Pariante, 2008; Mondelli et al., 2009). To our knowledge, there
has been only one previous study investigating the relationship
between diurnal cortisol levels and hippocampal volume in
patients with first-episode schizophrenia: they did not find any
significant association (Gunduz-Bruce et al., 2007). However,
this study presented the correlations between cortisol and

Schizophrenia Research 119 (2010) 75–78

Abbreviations: HPA, hypothalamic–pituitary–adrenal; AUC, area under
the curve.
⁎ Corresponding author. Sections of Perinatal Psychiatry & Stress, Psychiatry

and Immunology(SPI-Lab), Centre for theCellularBasis ofBehaviour, The James
Black Centre, Institute of Psychiatry, King's College London, 125 Coldharbour
Lane, London SE5 9NU, UK. Tel.: +44 20 7848 726; fax: +44 20 7848 986.

E-mail address: valeria.mondelli@kcl.ac.uk (V. Mondelli).

0920-9964/$ – see front matter © 2009 Elsevier B.V. All rights reserved.
doi:10.1016/j.schres.2009.12.021

Contents lists available at ScienceDirect

Schizophrenia Research

j ourna l homepage: www.e lsev ie r.com/ locate /schres

mailto:valeria.mondelli@kcl.ac.uk
http://dx.doi.org/10.1016/j.schres.2009.12.021
http://www.sciencedirect.com/science/journal/09209964


hippocampal volumes by analyzing patients and controls
together, using sub-regional hippocampal volumes rather
than total hippocampal volume, and without differentiating
between right and left hippocampus (Gunduz-Bruce et al.,
2007). Therefore, in the present studywe aim to investigate the
relationship between diurnal cortisol levels and left, right and
total hippocampal volume, in a larger sample of patients with
first-episode psychosis and in age-matched healthy controls.

2. Methods

Twenty-four patients (18 males and 6 females) presenting
with a first-episode of a functional psychosis were recruited
from the South London andMaudsley (SLAM) NHS Foundation
Trust, as part of the Genetic and Psychosis (GAP) study
(Mondelli et al., 2009). Patients with organic psychosis,
learning disabilities or requiring a translator because of lack
of English fluency were excluded from the study. All subjects
underwent a brain MRI scan (see below) as well as saliva
samples collection for cortisol measurement (see below).
Twelve of the 24 patients also underwent a follow-up head
MRI scan3 months after thefirst assessment (mean±Standard
Error Mean days between baseline and follow-up MRI scan:
122±10). The mean age of the patients was 29.6±1.4 years.
Eighteen healthy subjects (age: 27.4±1.0 years; 13 males and
5 females) were also recruited and assessed (brain MRI scan
and salivary cortisol). Only eight patients and ten controls in
thewhole samplewerewhite (British or Caucasian; chi square:
2.1, p=0.2), and this reflects the ethnic distribution of this
geographical area of London (Mondelli et al., 2009). 37.5%
of patients reported 11 years or less of education, while all
the controls reported more than 11 years of education (chi
square=8.2, p=0.005). The study was approved by the local
Ethical Committee andwritten informed consent was obtained
from all participants.

Validation of clinical diagnosis according to DSM-IV criteria
(American Psychiatric Association, 2000) was obtained
using the Operational Criteria (OPCRIT) (McGuffin et al.,
1991). Seven patients had a diagnosis of schizophrenia, 5 of
schizophreniform disorder, 1 of schizoaffective bipolar disor-
der, and 11 of other psychotic disorders. The mean duration
of antipsychotic treatment was 50.5±6.5 days (ranging be-
tween 0 and 131 days). All patients were taking atypical
antipsychotics, except for 1 on haloperidol and 2 drug naïve.

Saliva samples were collected to measure salivary cortisol
using Salivettes (Sarstedt, Leicester, UK) at 0 min after
awakening and at 12 pm and 8 pm. Saliva cortisol concentra-
tions were determined using the “Immulite” — DPC's Immuno-
assay analyser (www.diagnostics.siemens.com), as previously
described (Mondelli et al., 2009). The method had analytical
sensitivity of 0.2 nmol/l and inter/intra assayprecision (%CV) of
less than 10% (cortisol concentration range 5 to 25 nmol/l).

Magnetic resonance imaging scanswere acquiredwith a GE
Signa 1.5-T system (GE Medical Systems, Milwaukee), at the
Maudsley Hospital, London. The whole brain was scannedwith
an axial inversion recovery prepared SPGR volume. TR was
11.2 ms, TI was 300 ms, TE was 4.8 ms, and the flip angle was
18°, slice thickness was 1.1 mm. The images were obtained
with in plane resolution 1.1mmx1.1 mm, in 280×280 mmfield
view.Hippocampal volumewasmeasuredblind to group status
or cortisol levels, by one single rater (AD) using the software

program MEASURE (version 0.8, Johns Hopkins University,
Baltimore, MD). This image analysis program uses stereolog-
ically unbiased estimation of volume. The program and the
measurement procedure have been previously described in
detail (Schulze et al., 2003).

Data were analyzed using the Statistical Package for Social
Sciences, Version 15.0 (SPSS Inc.). Cortisol levels during the
day are presented as Area Under the Curve (AUC) of cortisol
levels at 0 min after awakening, noon and 8 pm. ANCOVAwas
used to test differences in hippocampal volume between the
groups using cortisol levels as covariate, and to test the
interaction between group and cortisol levels (factor by
covariate interaction) for left, right and total hippocampal
volume. Because the ANCOVA revealed significant group by
cortisol levels interactions (see Results), Pearson's correlation
was used to test the correlation between cortisol measures
and hippocampal volumes separately in patients and controls.

3. Results

The study did not aim to directly compare cortisol levels or
hippocampal volumes between patients and controls. Never-
theless, it was reassuring that results were consistent with
published studies, with hippocampal volume being smaller
in patients than controls (effect size: d=−0.2 for left hippo-
campus, d=−0.6 for right hippocampus, d=−0.5 for total
hippocampus) and cortisol AUCs being larger in patients than
controls (effect size d=0.5). The effect sizes did not signifi-
cantly change after using cortisol levels as covariate (effect size:
d=−0.3 for left hippocampus, d=−0.7 for right hippocam-
pus, d=−0.6 for total hippocampus). The ANCOVA analyses
showed a significant interaction between group and cortisol
levels for the left (F=5.0, df=1,41, p=0.03) and for total
hippocampus (F=4.8, df=1,41, p=0.03), and a trend for the
right hippocampus (F=3.2, df=1,41, p=0.08). Subsequent
analyses of the correlations betweenhippocampal volumes and
cortisol levels were therefore conducted separately in patients
and controls.

The results of the correlation analyses are presented in
Table 1 and Fig. 1. In first-episode psychosis patients, cortisol

Table 1
Correlation analyses between AUC of diurnal cortisol levels (baseline) and
hippocampal volume (baseline and follow-up) in first-episode psychosis
patients and between AUC of diurnal cortisol levels (baseline) and
hippocampal volume (baseline) in healthy controls.

Patients (baseline n=24;
follow-up n=12)

Controls
(n=18)

Diurnal cortisol Diurnal
cortisol

Baseline r=−0.36 r=0.40
Total hippocampal volume p=0.087 p=0.099
Baseline r=−0.45 r=0.38
Left hippocampal volume p=0.027 p=0.1
Baseline r=−0.19 r=0.38
Right hippocampal volume p=0.4 p=0.1
Follow-up r=−0.56 –

Total hippocampal volume p=0.058
Follow-up r=−0.74 –

Left hippocampal volume p=0.006
Follow-up r=−0.32 –

Right hippocampal volume p=0.3

76 V. Mondelli et al. / Schizophrenia Research 119 (2010) 75–78

http://www.diagnostics.siemens.com


Download	English	Version:

https://daneshyari.com/en/article/341622

Download	Persian	Version:

https://daneshyari.com/article/341622

Daneshyari.com

https://daneshyari.com/en/article/341622
https://daneshyari.com/article/341622
https://daneshyari.com/

