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Abstract
A role of lower brain-derived neurotrophic factor (BDNF) content in the pathogenesis of several mental illnesses has been suggested, especially in major
depression. It is not known whether BDNF is involved in the pathogenesis of
obsessive-compulsive disorder (OCD). Herein, we assessed the serum BDNF
content and its correlation with symptom severity in a Japanese population
with OCD. The serum BDNF levels of OCD patients (n = 39) and healthy
controls (n = 37) were measured by ELISA. The severity of OCD symptoms
was assessed by the Yale-Brown Obsessive-Compulsive Scale (Y-BOCS) and
the Beck Depression Inventory (BDI). The OCD patients’ BDNF levels were
significantly higher than those of the controls (17.5 ± 7.3 vs. 12.7 ± 4.7) (p <
0.01). No correlation was observed between the OCD patients’ BDNF levels
and their OCD symptoms as scored by the Y-BOCS. For all 76 subjects, the
BDI scores were significantly negatively correlated with the serum BDNF levels. Our findings revealed that contrary to previous reports, the serum
BDNF content in OCD patients could be higher than that of healthy subjects.
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1. Introduction
Obsessive-compulsive disorder is a common psychiatric disease with the approximate lifetime prevalence of 1% - 3% of adults [1]. Genetic epidemiological
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studies have demonstrated that OCD is a genetic multifactorial disorder, and
there are biological risks that contribute to the onset of the disease with environmental stressors [2]. Brain-derived neurotrophic factor (BDNF) is a neurotrophin that promotes neuronal proliferation, viability and differentiation in the
nervous systems. BDNF plays a particularly important role in the regulation of
neural functions that respond to environmental stress events possibly through
the hypothalamus-pituitary-adrenal (HPA) axis; BDNF also interacts with glucocorticoid [3]. Postmortem studies of human brains revealed that BDNF was
involved in stress-related human psychopathologies such as depressive and anxiety disorders [4].
The serum BDNF level has been investigated as a biomarker of major depression in studies of the efficacy of antidepressant treatment [5] [6] and as a biomarker without diagnostic specificity [7]. The serum BDNF levels of patients
with OCD have been reported in several studies. In two investigations that included un-medicated OCD patients, the serum BDNF levels were significantly
lower in the OCD group compared to healthy controls [8] [9]. Wang et al. [10]
assessed the plasma BDNF levels of OCD outpatients with 22 medication-free,
52 drug-treated, and 63 age- and gender-matched healthy controls in a Chinese
population. In that study, the BDNF levels were lower in both medication-free
and drug-treated OCD patients compared to normal controls. The same research group reported that plasma BDNF levels were lower in another group of
OCD patients [11].
Interestingly, contrary to the studies of adult patients, a study of drug-naïve
pediatric patients with OCD showed higher BDNF levels in the patients compared to healthy children [12], and another study with nearly drug-naïve OCD
children did not observe this difference compared to healthy children [13]. We
thus speculated that the serum level of BDNF in OCD patients may change over
the course of the pathogenesis, and we then evaluated the serum BDNF protein
levels in OCD patients. This study is also the first to assess the BDNF levels of
Japanese OCD patients.

2. Subjects and Methods
2.1. Subjects and Blood Samples
Thirty-nine patients with OCD and 37 age-matched healthy individuals were
enrolled in the study, with their written informed consent (Table 1). All of the
OCD patients met with the OCD criteria of the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) [14]. Patients who presented a
comorbid Axis I diagnosis, a neurological disorder, a head injury, a serious
medical condition or a history of drug or alcohol addiction were excluded. The
study was approved by the Ethics Committee of Chiba University Graduate
School of Medicine (Chiba, Japan) and performed in accordance with the Declaration of Helsinki II. All serum samples were collected between 9:00 a.m. and
3:00 p.m. and stored at −80˚C until use.
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Table 1. The clinical characteristics of the OCD patients and controls.

Age, yrs

OCD patients

Healthy controls

p-value

30.9 ± 11.7 (n = 39)

29.9 ± 9.1 (n = 37)

0.68a

Gender

0.03b

Male

14 (36%)

22 (59%)

Female

25 (64%)

15 (41%)

Age at onset

23.5 ± 10.2 (n = 36)

0.50c

Length of illness, yrs

7.1 ± 6.6 (n = 36)

0.73c

Y-BOCS score

22 ± 7.6 (n = 37)

0.10c

BDI score

20 ± 11.1 (n = 33)

< 0.01c

Use and dose of antidepressant(s)

32 (82%)

0.03c

BDNF (ng/ml)

17.5 ± 7.3

12.7 ± 4.7

< 0.01a

The data are mean ± SD, with n-values and %. By at-test, bChi-square test, or ctest of no correlation with
BDNF. BDI: Beck Depression Inventory. BDNF: brain-derived neurotrophic factor, OCD: obsessive-compulsive
disorder, Y-BOCS: Yale-Brown Obsessive-Compulsive Scale.

2.2. BDNF Measurements
The serum BDNF levels of all of the subjects were measured using the BDNF
Emax Immunoassay System kit (Promega, Madison, WI) according to the manufacturer’s instructions. Briefly, 96-well plates were coated with anti-BDNF
monoclonal antibody and incubated at 4˚C for 18 hr. The plates were then incubated in a blocking buffer for 1 hr at room temperature. The samples and
BDNF standards were maintained at room temperature with shaking for 2 hr,
followed by washing with the appropriate washing buffer. The plates were incubated with antihuman BDNF polyclonal antibody at room temperature for 2 hr,
washed, and incubated with anti-IgY antibody conjugated to horseradish peroxidase for 1 hr at room temperature. The plates were incubated in peroxidase
substrate and tetramethylbenzidine solution to produce a color reaction. The
reaction was stopped with 1 mol/L hydrochloric acid, and the absorbance at 450
nm was measured with an Emax automated microplate reader (Molecular Devices, Tokyo).

2.3. Statistical Analyses
Student’s t-test (two-tailed) was used for the comparison of age and BDNF levels
between groups. The Chi-square test was used to verify the gender distributions
within and between both groups. Tests of no correlation were used to identify
the correlations among the age at onset, length of illness, Y-BOCS score, BDI
score, and dose of antidepressant with the serum BDNF level. P-values < 0.05
were accepted as significant. All of the statistical analyses were performed with
SPSS software (ver. 17.0J, Tokyo).

3. Results
3.1. The OCD Patients and Healthy Controls
The characteristics of the OCD patients and healthy controls are summarized in
DOI: 10.4236/ojpsych.2021.111003
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Table 1. Regarding the 39 patients with OCD, age at onset and length of illness
data were missing for three patients, Y-BOCS scores were missing for two patients, and the BDI scores were unavailable for six patients. The patients’ and
control subjects’ ages were well-matched. In the OCD group, 14 patients were
male (36%) and 25 were female (64%), whereas the healthy control group was
comprised of 22 (59%) males and 14 (41%) females (p = 0.03).

3.2. The BDNF Serum Level and Its Correlation with BDI Scores
The BDNF serum levels were significantly higher in the OCD group (17.5 ± 7.3)
compared to the control group (12.7 ± 4.7) (p < 0.01) (Figure 1). There was no
significant relationship between the BDNF serum levels and the ages of the subjects, the OCD patients’ age at onset, the length of illness, the Y-BOCS score, or
the use and dose of antidepressant(s). However, the BDI scores were significantly negatively associated with the BDNF serum levels (p < 0.01) (Figure 2) in
OCD patients (n = 33).

4. Discussion
To our knowledge, this is the first study to investigate the serum concentrations
of BDNF in Japanese patients with OCD. Contrary to the most of the prior studies

Figure 1. Box and scatter plot of serum BDNF levels. The serum BDNF levels were significantly higher in the OCD group (mean ± SD 17.5 ± 7.3) compared to the healthy control (HC) group (mean ± SD 12.7 ± 4.7) (p < 0.01).
DOI: 10.4236/ojpsych.2021.111003
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Figure 2. The correlation between the BDNF values and BDI scores for OCD patients.
The BDI scores were significantly negatively associated with the BDNF serum levels (p <
0.01) in OCD patients (n = 33).

that measured BDNF in the serum of OCD subjects [8] [9] [10] [11], we observed the serum BDNF levels in the present OCD group were significantly higher
than those in the control group. In only one previous study (examining children
with OCD, mean age 12.4 yrs), the serum BDNF levels of the patients were
higher than those of healthy controls [12].
A decreased level of BDNF compared to healthy levels has been reported to be
very common in a range of mental diseases including major depression, posttraumatic stress disorder (PTSD) and anorexia nervosa, and BDNF has thus been
considered an unspecific biomarker of neuropsychiatric illnesses [7]. Higher
BDNF levels compared to controls were reported in bipolar disorder by several
studies, and such higher levels were associated with longer illness duration [15],
which indicated that the peripheral BDNF level would not necessarily be reduced in individuals with neuropsychiatric illnesses. Our present findings provide further evidence that the serum BDNF concentration could be high in specific states of illness such as OCD. As indicated by Simsek et al., OCD patients’
increased BDNF levels might be adaptive in the early pathogenesis mediated by
the HPA axis, with an increased secretion of glucocorticoids after acute stress
[16].
Synaptic transmission via BDNF as a secretory molecule is involved in the
mechanisms of neural plasticity, synaptogenesis, neurogenesis and cell survival
in various regions of the human brain, and this transmission is regulated through
the glutamate transmission pathways [17] [18]. In OCD, therefore, the concentration of peripheral BDNF could be high depending on the glutamatergic
hyperactivity. Many studies have shown that the pathogenic profile of OCD is
DOI: 10.4236/ojpsych.2021.111003
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correlated with glutamatergic hyperactivity. For example, the level of glutamate
in the cerebrospinal fluid of OCD patients was higher than that of healthy controls [19] [20]. Several agents that modulate glutamate via NMDA receptors
(e.g., riluzole [21] [22], memantine [23] [24] [25], and ketamine [26]) have been
shown to have potential efficacy for decreasing the severity of OCD symptoms.
In addition, magnetic resonance spectroscopy (MRS) studies of OCD patients
have shown alterations of the glutamate concentration in the patients compared
to healthy controls: specifically, a higher glutamate concentration in the orbitofrontal cortex (OFC) [27], a lower concentration in the caudate [28], and mixed
results in the anterior cingulate cortex with both higher [29] and lower [30]
concentrations being reported. These areas are involved in the cortico-striatalthalamo-cortical (CSTC) circuit dysfunction model of the pathogenesis of OCD.
In line with the hypothesis, neuroimaging studies including functional magnetic
resonance imaging (fMRI), PET, and SPECT examinations have revealed hyperactivity within the OFC, caudate, and thalamus [31].
It should be noted that most of our OCD patients were under medication
(82%, Table 1), whereas the patients enrolled in the previous studies were mostly drug-naïve or medication-free [3] [12]. In our study, the dosage of the antidepressant(s) used had no association with the serum level of BDNF (data not
shown). The effects of medication taken by OCD patients should be taken into
account, because a study of depressive patients indicated that the patients’ serum
BDNF levels could be altered with a good response to the drug treatment [32].
Two studies of the same group of OCD patients reported the patients’ plasma
BDNF levels, and in one of these studies, the patients were divided into
drug-naïve and drug-treated groups; the plasma BDNF levels of both groups
were significantly lower than those of healthy controls [10]. In the other study,
the OCD patients’ plasma BDNF levels were significantly lower than those of
healthy controls, but the patients were not divided into subgroups based on their
medication status, and no drug dosage information was provided in the report
[11]. Whether or not the BDNF level studied in OCD patients is changed along
with medication should be investigated in further studies.
Regarding the relationship between our OCD patients’ BDNF levels and their
symptoms, a significant negative relationship was revealed between the BDI
scores and the BDNF levels in the OCD group (Figure 1), but the Y-BOCS results showed no relationship with the severity of OCD symptoms (data not
shown). Thus, even though the present OCD group included patients with a depressive state, the OCD group’s BDNF levels were higher than those of the
healthy controls. In their OCD study, DosSantos et al. observed no correlation
between the BDNF levels and the severity of depression [9]. The mean BDI score
in their study (20.4) is almost the same as that obtained herein (20 ± 11.1, n =
33). In another investigation, no significant relationships were observed between
the BDNF levels and items on the Hamilton Rating Scale for Depression
(17-items) (HAM-D-17) [8]. Because of the small sample size of each study (including ours), it remains difficult to make any conclusion regarding whether the
DOI: 10.4236/ojpsych.2021.111003
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BDNF level is altered in OCD patients in accord with their clinical manifestations.
In conclusion, this study is the first to examine the serum BDNF levels of
Japanese patients with OCD, and the results of our analyses demonstrated that
the serum BDNF levels of the OCD patients were significantly higher than those
of healthy controls, and that the serum BDNF levels were significantly correlated
with the patients’ depressive state.
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