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Val66Met polymorphism and serum
brain-derived neurotrophic factor
concentration in depressed patients

Zhang X, Wang X, Sha W, Zhou H, Zhang Y. Val66Met polymorphism
and serum brain-derived neurotrophic factor concentration in depressed
patients.

Objective: Accumulating evidence has suggested a pathophysiological role
for brain-derived neurotrophic factor (BDNF) in major depressive disorder
(MDD). The present study evaluated serum levels of BDNF and explored
whether Val66Met BDNF gene polymorphism is correlated with changes
in circulating BDNF levels in patients with MDD and control subjects.
Methods: Subjects were 76 patients with MDD and 50 controls. Diagnosis
of MDD was determined by the use of a structured clinical interview
according to Diagnostic and Statistical Manual of Mental Disorder-IV
(DSM-IV) criteria. The concentrations of BDNF were measured by using
the enzyme-linked immunosorbent assay. The Val66Met BDNF gene
polymorphism was examined by the polymerase chain reaction technique.
Results: Serum BDNF was significantly lower in MDD patients than in
normal control subjects (p < 0.001). There were no significant differences
either in allele or genotype in the Val66Met polymorphism between the
MDD and control groups. Moreover, genotype did not significantly
correlate with the BDNF serum levels in the MDD or control groups.
Conclusions: Our study suggests that there is a decrease in serum BDNF
levels in untreated MDD patients. However, serum BDNF levels were not
associated with the Val66Met polymorphism.
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Introduction

Brain-derived neurotrophic factor (BDNF) is a nerve
growth factor which is abundant in the brain and
periphery. BDNF is widely expressed throughout the
brain and plays a major role in neuronal plasticity,
survival and development (1). Much evidence sug-
gests BDNF as a candidate molecule involved in
the neurobiological and behavioural changes asso-
ciated with major depressive disorder (MDD) (2).
In animal models, forced swimming and chronic
immobilisation stress decrease expression of BDNF
mRNA (3,4), which can lead to neuronal atrophy
in the hippocampus and other brain structures (5).
Several neuroimaging studies revealed that the hip-
pocampus undergoes selective volume reduction in
the MDD patients (6). Infusion of BDNF itself into
rat brain can produce an antidepressant-like effect

by ameliorating learned helplessness (7). In addition,
antidepressant drug and chronic electroconvulsive
treatments increase the expression of BDNF and
neurogenesis in the adult rat brain (8). Consistent
with animal studies, increased BDNF expression
in hippocampal tissue was found in antidepressant-
treated subjects compared with untreated subjects (9)
and decreased levels of BDNF mRNA and pro-
tein were observed in hippocampus and frontal
cortex of suicide victims, most of them diag-
nosed with MDD (10). In addition, circulating lev-
els of BDNF are reported to be lower in untreated
depressed patients (11), while antidepressant medi-
cations appear to normalise this alteration (12). A
meta-analysis found that serum BDNF levels are
abnormally low in patients suffering from MDD and
that the BDNF levels are elevated following a course
of antidepressant treatment (13).
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The BDNF gene val66met polymorphism has
been associated with MDD, bipolar disorder and
schizophrenia, but replication attempts have often
provided inconclusive results (14,15). Although two
recent studies found that the Val66met variant influ-
ences circulating levels of BDNF (16,17), the role
of this genetic factor has been inconsistent. Indeed,
several studies showed that the Val66met polymor-
phism was unrelated to the concentration of BDNF
in serum, plasma or whole blood (18–20). The aim
of this study was to further explore whether the
Val66met polymorphism is correlated with the serum
concentration of BDNF in MDD and whether serum
BDNF concentrations are altered in drug-free patients
with MDD compared to healthy control subjects.

Materials and methods

From the cohort of psychiatric inpatients admitted
to the Department of Psychiatry of Yangzhou Wu
Tai Shan Hospital in China between January 2006
and March 2007, 76 Chinese Han depressive patients
between 20 and 65 years of age were recruited. Diag-
nosis of MDD was determined by the use of a struc-
tured clinical interview according to Diagnostic and
Statistical Manual of Mental Disorder-IV (DSM-IV)
criteria (21,22); they had no history of other psy-
chiatric disorders or physical/neurological diseases.
None of the patients had a history of a manic or
hypomanic episodes or a first-degree relative with
bipolar disorder. The diagnosis was reached inde-
pendently by at least two senior psychiatrists. All
patients scored 18 or higher on the 21-item Hamil-
ton Depression Rating Scale (HDRS-21), which was
used for assessment of symptom severity (23). They
were either medication-naive or medication-free for
at least 4 weeks. For these patients BDNF values
were obtained from serum samples collected on the
day before antidepressant initiation. Fifty healthy
subjects (22 males and 28 females) were studied as
control subjects. Control subjects were not on med-
ication and had no history, or first-degree family
history, of mental disorders, neurological diseases or
drug abuse. Age, gender and education years were
matched between the MDD patients and the normal
controls. The study was approved by the local Insti-
tutional Ethics Committee. Written informed consent
was obtained after a full written and verbal explana-
tion of the study. None of the subjects were regular
drinkers or smoker.

Following an overnight fast, serum samples from
the patients and healthy controls were collected
between 8:00 and 9:00 and stored at −80 ◦C until
used for assay. The concentrations of BDNF were
measured with the enzyme-linked immunosorbent
assay (Emax Immunoassay System kit; Promega,

Madison, WI, USA) according to the manufacturer’s
instructions. The samples were diluted 1:2 with block
and sample 1× buffer. All samples were tested in
triplicate and the mean was calculated. The intra-
and inter-assay coefficients of variation were <4
and <5%, respectively. Genomic DNA was extracted
from 300 μl ethylene diamine tetra acetic acid-
anticoagulated venous blood using Puregene DNA
Purification kit (Gentra, Minneapolis, MN, USA)
according to the manufacturer’s recommendation.
Polymerase chain reaction was performed with the
sense primer 5′-ACT CTG GAG AGC GTG AAT-
3′ and the antisense primer 5′-ATA CTG TCA CAC
ACG CTC-3′. The amplified DNA was digested with
the NlaIII restriction enzyme (New England Biolabs,
Beverly, MA, USA), which cuts at the 196A site
and the product was electrophoresed in 2% agarose
gels and stained with ethidium bromide. Restriction
enzyme digestion results in a 243 bp product (66Val)
or 168 and 75 bp products (66Met).

The chi-squared goodness-of-fit test was used to
test the distribution of genotypes and allele frequen-
cies for deviations from Hardy–Weinberg equilib-
rium in patients and normal control samples. Chi-
squared or Fisher’s exact test was performed on
categorical data and study groups were compared
for continuous variables by a two-tailed t-test or
Mann–Whitney U test. Analysis of covariance was
performed to compare BDNF serum concentrations
between genotype groups, using age and gender
as covariates. The relationship between the serum
BDNF and clinical variables was examined using
Pearson’s correlation coefficient. Statistical signifi-
cance is indicated by p values less than 0.05. All sta-
tistical analyses were performed using SPSS (version
10.0 for Microsoft Windows, SPSS Inc., Chicago,
IL, USA).

Results

Table 1 shows the demographic and clinical charac-
teristics of both the MDD and control groups. The

Table 1. Demographic features, HDRS scores and BDNF serum concentrations of the
groups

Major depression
(n = 76)

Control
(n = 50) p

Age (years) 45.1 ± 14.7 43.4± 13.4 0.519
Gender

Male 34 (44.7%) 22 (44.0%) 0.935
Female 42 (55.3%) 28 (56.0%)

Age at onset (SD), years 36.6 ± 13.1
Duration of illness (SD), years 8.3 ± 9.3
HDRS (SD) 28.6 ± 7.9
BDNF(SD), ng/ml 24.7 ± 12.7 36.6 ± 16.4 0.0001∗

∗Mann–Whitney U test.
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Table 2. The Val66met polymorphism and BDNF serum concentrations according to
the genotype in MDD patients and controls

Allele frequency Genotype distribution

Val Met Val/Val Val/Met Met/Met

Group Frequency Frequency n Frequency n Frequency n Frequency
Patients 0.49 0.51 17 0.22 40 0.53 19 0.25
Controls 0.52 0.48 13 0.26 26 0.52 11 0.22
BDNF (ng/ml)
Patients 21.7 ± 12.1 26.9 ± 12.7 22.8 ± 13.0
Controls 31.2 ± 10.0 38.9 ± 18.2 37.5 ± 18.0

concentrations of serum BDNF were significantly
lower in the patients with MDD (mean = 24.7 ±
12.7 ng/ml, p < 0.001) compared with the control
subjects (mean = 36.6 ± 16.4 ng/ml). No significant
correlation was found between serum BDNF and age
in MDD patients (r = 0.196, p = 0.089) or controls
(r = 0.045, p = 0.756). Moreover, there was no sig-
nificant difference in the serum BDNF levels between
males and females (MDD patients: male = 34,
22.02 ± 11.7 ng/ml vs. female = 42, 26.9 ± 13.1
ng/ml, p = 0.098; control group: male = 22, 38.5 ±
17.9 ng/ml vs. female = 28, 35.1 ± 15.3 ng/ml, p =
0.48). Neither age at onset (r = 0.067, p = 0.576)
nor duration of MDD (r = 0.168, p = 0.148) cor-
related significantly with serum BDNF in patients.
No significant correlation was observed between
BDNF and HDRS scores (r = −0.063, p = 0.586)
in MDD patients. The HDRS has been shown to
be multi-dimensional which has only some items
to assess the severity of depression (24). Maier and
Philipp (25) have developed a subscale that assess
the severity of depression includes items of depressed
mood, guilt, work/interests, psychomotor retardation,
anxiety and general somatic symptoms. There was
no significant correlation between the serum BDNF
and HDRS item 1 (depressed mood: r = 0.023, p =
0.842), item 2 (guilt: r = 0.058, p = 0.62), item
7 (work/interests: r = −0.152, p = 0.189), item 8
(psychomotor retardation: r = −0.116, p = 0.316),
item 10 (anxiety: r = 0.102, p = 0.379) and items
13 (general somatic symptoms: r = −0.122, p =
0.293). The serum BDNF levels in patients with a
family history of mood disorders (n = 15, 25.6 ±
12.5 ng/ml) did not differ from those in patients
without such a history (n = 61, 24.5 ± 12.8 ng/ml;
p = 0.761).

Allele frequencies and genotype distributions of
the subjects for the Val66Met in the BDNF gene were
shown in Table 2. The genotypic distributions in
MDD (χ2 = 0.227, df = 2, p = 0.893) and control
groups (χ2 = 0.084, df = 2, p = 0.959) were con-
sistent with the Hardy–Weinberg equilibrium. There
were no significant differences in the distribution
of the allele frequencies and genotype between the

Fig. 1. Val66Met polymorphism and BDNF serum concentra-
tions in major depression disorder patients and control subjects.

MDD patients and controls (χ2 = 0.265, df =1, p=
0.607; χ2 =0.283, df = 2, p = 0.868, respectively).
The BDNF serum concentrations were not signifi-
cantly different between the genotypes of Val66met
polymorphism in MDD patients and controls.

BDNF serum concentrations by genotypes in
major depression disorder patients and control group
were presented in Fig. 1. There were no signif-
icant differences in BDNF serum concentrations
between the Met/Met + Val/Met and Val/Val geno-
type groups (MDD patients: p = 0.199; control
group: p = 0.472). An analysis of covariance in all
research subjects independent of the diagnostic sta-
tus showed that the dependent variable BDNF serum
concentrations were not significantly affected by the
factor ‘genotype’ (Met/Met + Val/Met vs. Val/Val:
F = 2.172, df = 1, p = 0.143), the covariate ‘age’
(F = 1.199, df = 1, p = 0.276) and ‘gender’ (F =
0.189, df = 1, p = 0.665).

Discussion

The main findings of this study were that serum
BDNF were significantly lower in the patients with
MDD compared with the control subjects. We found
no significant differences either in allele or genotype
in the Val66Met polymorphism between the MDD
and control groups. Moreover, genotype did not
significantly correlate with the BDNF serum levels
in the MDD or control groups.

Previous studies reported that serum or platelet
BDNF levels were reduced in depressed patients
(2,11,26), while antidepressant treatment appears to
normalise this alteration (12,13). Two meta-analyses
study showed a reduction of both BDNF serum and
plasma levels in MDD (13,27); our finding was con-
sisted with their reports. In addition, some stud-
ies report that serum BDNF levels are negatively
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correlated with the severity of depression (12,28).
However, Lee et al. (29) reported that plasma BDNF
levels had significant positive correlations with
HDRS. Our findings show no significant correlation
between HDRS score and serum BDNF. Moreover,
we found no significant correlation between serum
BDNF and HDRS items 1, 2, 7, 8, 10 and 13. Thus,
we infer from our findings that serum BDNF lev-
els are not significantly correlated with the severity
of depression. We found no significant correlation
between serum BDNF and age or gender. Neither age
at onset nor duration of MDD correlated significantly
with serum BDNF in patients. These results are con-
sistent with other findings (13,26). A lot of deter-
minants may affect the BDNF level. Bus et al. (30)
identified eight independent determinants of serum
BDNF levels, i.e. time of blood withdrawal, time of
storage, food intake before sampling, urbanicity, age,
sex, smoking status and drinking behavior. Huang
et al. (31) found that there are significantly low
serum BDNF protein levels in depressive patients
than healthy controls in women, but not in men.
Moreover, there were significantly increased changes
in serum BDNF protein levels in women patients tak-
ing antidepressants during a period of 4 weeks. For
the responders in women, there were significantly
increased changes in serum BDNF protein levels, but
not in men.

We found that the allele frequency of the Val66Met
polymorphism in BDNF was not different between
MDD and control groups. This negative result is
also consistent with previous studies involving Asian
populations (32,33). In contrast, an association has
been reported between the BDNF Val66Met poly-
morphism and geriatric depression in a Chinese pop-
ulation (34). Zou et al. (35) detected a significant
genetic association between the BDNF Val66Met
polymorphism and treatment response in patients
with MDD in their meta-analysis and Val/Met het-
erozygous patients have a better response rate in
comparison with Val/Val homozygous patients, espe-
cially in the Asian population. Moreover, Kato
and Serretti (36) found that the Met allele carriers
have a favourable response to antidepressant treat-
ment. However, Domschke et al. (37) did not find
an association between genetic variation in BDNF
and antidepressant treatment response or remission.
A recent meta-analysis of the association of the
BDNF Val66Met polymorphism with MDD inves-
tigated 2812 patients and 10 843 controls from 14
case–control studies (38), but did not detect any sig-
nificant association. Verhagen et al. (38) found that
the BDNF Val66Met polymorphism is of greater
importance in the development of MDD in men
than in women. Our results indicate a possible
trend towards an interaction between gender and

serum BDNF in MDD patients. (male = 34, 22.02 ±
11.7 ng/ml vs. female = 42, 26.9 ± 13.1 ng/ml, p =
0.098). Our failure to show significant association
supports the conclusion that BDNF gene Val66Met
polymorphism may not play a major role in MDD
pathogenesis for our Chinese sample population.

The Val66Met polymorphism lies within the
pro-BDNF sequence, which is cleaved post-
transcriptionally. Although this polymorphism does
not affect mature BDNF protein function, it has
been shown to affect activity-dependent secretion
of BDNF in cultured cells (39). A study by Egan
et al. (40) showed that the Val/Met polymorphism
at codon 66 in the BDNF affects intracellular dis-
tribution, packaging and release of the BDNF pro-
tein in vitro. Although it has been hypothesised
that BDNF Val66Met genotype is associated with
circulating levels of BDNF (16,17), the contribu-
tion of this genetic factor remains unclear. Others
suggest that the Val66Met polymorphism influences
only local activity-dependent secretion from neurons,
whereas the constitutive secretion and average BDNF
concentrations in brain and blood are unaffected
by the genotype (41). In addition, other work has
reported that the Val66Met polymorphism is unre-
lated to whole blood BDNF concentration (19) and
is also unrelated to plasma or serum concentrations
of BDNF (18,20,42). Our findings are consistent with
the majority of these studies.

Some limitations of this study must be taken
into consideration. First, the number of patients
was small and it would therefore be unwise to
generalise the results. We cannot rule out the
association of other genetic polymorphisms in the
BDNF gene with BDNF serum concentrations which
would require further investigation and confirmation
in larger samples and other ethnic populations.
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