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a b s t r a c t

Accumulating evidence suggests that reduced levels of brain-derived neurotrophic factor (BDNF) in acute
mood episodes may play an important role in the pathophysiology of bipolar disorder (BD). In order
to assess changes in BDNF serum levels in BD patients before and after treatment for acute mania, ten
bipolar patients were prospectively examined at inpatient unit admission and discharge. Diagnoses were
eywords:
ipolar disorder
DNF
cute mania
uthymia

made using the Structured Clinical Interview for DSM-IV, SCID-I. Serum BDNF levels were measured by
sandwich ELISA. The results showed that BDNF levels were decreased in BD patients during mania when
compared to controls (p = 0.013) but this difference was no longer significant after treatment (p = 0.126).
A sharp increase in BDNF levels was found after treatment of the episode of acute mania (p = 0.010). These
findings suggest that the changes in BDNF serum levels may be associated with treatment response in
acute mania. Further studies designed to validate the use of BDNF as a marker of treatment response in

anted
bipolar disorder are warr

ipolar disorder (BD) is among the most disabling medical dis-
rders and is associated with high mortality rates due to suicide
nd other medical illnesses [8]. Notably, some authors reported
euroanatomical changes in BD patients that tend to be more
ronounced with repeated episodes and length of illness [15,6].
onsistently, recent studies suggest that those patients who had
heir first manic episode present minimal alterations in brain struc-
ures [14]. Furthermore, there is evidence that patients with BD
ave persistent cognitive impairment and that the extent of impair-
ent is greater in those with multiple episodes as compared with

hose who presented their first manic episode [3].
It has been suggested that reduced levels of neurotrophins

escribed in acute episodes may play an important role in the brain
hanges related to cumulative mood episodes [9]. Accordingly, defi-
ient expression of BDNF may contribute to, or be a consequence
f, the pathophysiology of BD. In addition, Sen et al. [10] in a recent

eta-analyses examined the difference in serum BDNF of unipo-

ar depressed patients and suggested a potential utility of serum
DNF levels as a biomarker for illness and antidepressant efficacy.

n bipolar disorder, serum studies have shown decreased serum
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esquisas, Hospital de Clínicas de Porto Alegre, Ramiro Barcelos 2350, 90035-000,
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BDNF levels in BD patients in manic as well as in those with depres-
sive symptoms, being normalized in euthymia [17,18]. In a study of
patient assessed during a first episode of psychosis (including BD)
plasma levels of BDNF increased about two-fold after 6 months of
treatment among BD patients [7]. The present study was designed
to assess changes in BDNF serum levels of BD patients during acute
mania and after treatment of acute episode.

Ten patients with BD I in acute mania and 10 healthy con-
trols, matched for age and gender, were recruited. We compared
BDNF serum levels of BDNF of the same group of manic patients
during acute mania and after treatment of acute episode. An addi-
tional comparison group of ten non-bipolar healthy subjects was
included. BD manic patients were recruited at the Hospital de Clíni-
cas de Porto Alegre (HCPA), Porto Alegre, Brazil. All subjects had
a comprehensive clinical interview by a board-certified psychia-
trist. The diagnosis of BD was established based on all the available
clinical information and confirmed with a Structured Clinical Inter-
view for DSM-IV – Axis I (SCID-I) and a standard protocol to assess
psychopathology and clinical features. Subjects enrolled received
open-label treatment for BD according to available clinical guide-
lines [8,16]. Patients did not have significant comorbid medical

conditions and they were not on medication other than those pre-
scribed to treat acute mania. Psychiatric status was assessed during
and after treatment for acute mania using the Young Mania Rating
Scale [2] and the Hamilton Depression Rating Scale, 21-item version
[5].

http://www.sciencedirect.com/science/journal/03043940
http://www.elsevier.com/locate/neulet
mailto:kapcz@terra.com.br
dx.doi.org/10.1016/j.neulet.2009.01.028
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Controls, matched for age and gender, were screened to rule out
urrent use of clinical and psychiatric medication, any history of
sychiatric disorder, neurodegenerative disorder, mental retarda-
ion, cancer or chronic/acute infection. All procedures described in
his study received approval from the local ethics committee. Writ-
en informed consent was obtained from all patients and healthy
ubjects prior to conducting any study procedures.

Five milliliters of blood were withdrawn from each subject by
enipuncture into a free-anticoagulant vacuum tube. The blood was
mmediately centrifuged at 3000 × g for 5 min, and serum was kept
rozen at −80 ◦C until assayed. BDNF serum levels were measured
ith sandwich-ELISA, using a commercial kit according to the man-
facturer’s instructions (Chemicon, USA). Briefly, microtiter plates
96-well flat-bottom) were coated for 24 h with the samples diluted
:2 in sample diluents and standard curve ranged from 7.8 to 500 pg
f BNDF. Plates were then washed four times with wash buffer,
onoclonal anti-BNDF rabbit antibody was added (diluted 1:1000
ith sample diluents), and incubated for 3 h at room temperature.
fter washing, a second incubation with anti-rabbit antibody per-
xidase conjugated (diluted 1:1000) for 1 h at room temperature
as carried out. After addition of streptavidin-enzyme, substrate

nd stop solution, the amount of BDNF was determined (absorbance
et in 450 nm). The standard curve demonstrates a direct relation-
hip between optical density (OD) and BDNF concentration. The
ntra-assay and inter-assay variations were 3.7% and 8.5%, respec-
ively. Total protein was measured by Lowry’s method using bovine
erum albumin as a standard.

Statistical analyses were performed using SPSS software version
6.0 (SPSS Inc., Chicago, IL, USA). Descriptive statistics are used to
eport sociodemographic and clinical characteristics of the sam-
le. Association between dichotomous variables was assessed with
2 test, as indicated. Continuous demographic/clinical/biochemical
ariables were compared between patients and their respective
ontrols using paired sample t test, as indicated. All statistical tests
ere two-tailed and were performed using a significance level of
= 0.05. Data are presented as means and standard deviation (S.D.),
r percentage, as indicated.

There is no difference between patients and their respective
ontrol groups regarding gender (50% Female, 50% Male, in both
roup) and age (Controls 34.41 ± 3.97; Patients 34.9 ± 13.85; paired
= −0.655; p = 0.529). The clinical characteristics of the patients are
resented in Table 1. BDNF levels were decreased in BD patients
uring mania (0.26 ± 0.10) when compared to controls (0.31 ± 0.05;
aired t = 3.092; p = 0.013) but this difference was no longer sig-
ificant after treatment (0.38 ± 0.14; paired t = −1.682; p = 0.126)
Fig. 1). There was a sharp increase in BDNF levels after effec-
ive treatment of acute manic episode (paired t = −3.230; p = 0.010)
Fig. 1). The BDNF levels either in acute episode or after treatment
id not presented correlation with the clinical scales (GAF, YMRS
nd HAMD).

As far as we know, this is the first study designed to exam-
ne BDNF levels during acute mania and after treatment of the
pisode. Results suggest that BDNF levels may be associated with
mprovement of acute symptoms and may offer a biological marker
f clinical response to treatment in acute mania. These results were
btained using a small sample size and replication is warranted.
owever, given that the present results are inline with previous

tudies [17,18,7] it is unlikely that a larger sample would change
he direction of the results.

BDNF is a member of the neurotrophin family, and plays an
mportant role in neuroplasticity and neuroprotection [9]. In BD

atients, serum BDNF is decreased in both manic and depressive
pisodes [17] and has been negatively correlated with sever-
ty of episodes [17,18]. In addition, three independent studies
eported that serum BDNF levels were reduced in unipolar depres-
ive patients and were negatively correlated with the severity of Ta
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Fig. 1. BDNF levels in patients. Nine out of ten patients assessed at admission were
discharged after resolution of the manic episode. One patient (patient five) was a
refractory case and was treated using electroconvulsive therapy. This patient was dis-
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[

[

[

[

[

[

[

harged still within a manic episode and BDNF levels of this patient were decreased.
atient seven also presented a decrease in BDNF levels but was not manic at dis-
harge. Overall out of nine responders BDNF levels were sharply increased in six
atients. BDNF 1: before treatment BDNF 2: after treatment.

epressive symptoms [13,1,11]. The extent to what peripheral BDNF
eflects brain changes remains a topic of debate. Although it is pos-
ible that peripheral BDNF levels may not reflect brain changes,
DNF has been shown to cross the blood–brain-barrier [4] and
as been associated with many of the crucial pharmacotherapeutic

nterventions for bipolar illness (lithium, valproate, carbamazepine,
uetiapine, and ECT) [12].

Some limitations should be considered when interpreting the
esults of this study. First, our findings might have been strength-
ned with a larger number of study participants, particularly in
egard to increasing the power of statistical analyses. Second, the
atient received open-label maintenance treatment, which does
ot permit to analyze the specific treatment effect on BDNF lev-
ls. In conclusion our findings suggest that the changes in BDNF
erum levels may be associated with treatment response in acute
ania. Further studies designed to validate the use of BDNF as a
arker of treatment response in bipolar disorder are warranted.
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