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ABSTRACT 
Background: Brain-derived neurotrophic factor plays a crucial role in the growth and survival of nerve cells, and significant body of 

research implicates its role in the pathogenesis of mood disorders. Aim: To test the association of serum brain-derived neurotrophic factor 

with bipolar and major depression disorders, and to investigate its correlation with different clinical, cognitive and personality aspects in 

these disorders. Methods: A case control study including 31 patients with bipolar disorder, 31patients with major depression disorder and 31 
controls. Young Mania Rating scale and Hamilton Depression Rating scale were used to assess severity. Selected subtests from Wechsler 

Adult Intelligence Scale and Wechsler Memory Scale and Eysenck's Personality Questionnaire were administrated to all participants. Serum 

brain-derived neurotrophic factor levels were determined by using enzyme-linked immunosorbent assay. Results: The mean of the serum 
brain-derived neurotrophic factor level in the bipolar group was statistically lower than the major depression and control groups. Serum 

brain-derived neurotrophic factor is correlated with suicidality in patients with both bipolar and major depression disorders. Conclusion: 

Serum brain-derived neurotrophic factor level may be considered a potential biomarker in patients with bipolar disorder and it is correlated 
with suicidality in patients with bipolar and major depression disorder. 

 

KEYWORDS: Brain-derived neurotrophic factor -Serum - Bipolar -Major depression-suicidality 
 
List of Abbreviations: 

BDNF Brain-derived neurotrophic factor,  BPD   Bipolar disorder, CNS  Central nervous system, COWAT Controlled Oral Word 

Association Test, ELISA Enzyme-linked immunosorbent immunoassay, EPQ Eysenck's Personality Questionnaire, HDRS 

Hamilton Depression Rating scale, MDD Major depression disorder, SCID Structured Clinical Interview for DSM-IV Axis I Disorder, 

SPSS Statistical Package for the Social Science, WAIS-R Wechsler Adult Intelligence Scale Revised, WCST Wisconsin Card Sorting Test, 

WMS-R Wechsler Memory Scale- Revised , YMRS Young Mania Rating scale 

 

INTRODUCTION 

 

Brain-derived neurotrophic factor (BDNF) is the most extensively distributed neurotrophin in the central 

nervous system (CNS) and it has a key role in neuronal survival, growth, connectivity and plasticity [1]. All 

these processes are implicated in the pathophysiology of bipolar disorder (BPD) and major depression disorder 

(MDD) [2]. 

There is a growing evidence that patients with bipolar disorder displayed lower BDNF levels in both 

peripheral and central nervous system tissues compared with healthy controls [3] while previous studies have 

also demonstrated lower serum BDNF concentrations in major depressive disorder [4]. 
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However, research hasn’t provided consistent results concerning the relationship between BDNF 

concentration and the severity as well as clinical features of bipolar and major depression disorders. Moreover, 

there is insufficient evidence about the relationship between serum BDNF and neurocognitive performance and 

personality traits in these mood disorders. 

It is hypothesized that: 1) serum BDNF is lower in patients with both bipolar and major depression 

disorders than control subjects and it is correlated with the clinical features of both mood disorders; 2) low 

serum BDNF is associated with poorer neurocognitive performance and specific personality traits. So, the aim 

of this study was to investigate the association of serum BDNF in a sample of Egyptian patients with bipolar 

and major depression disorders and correlate its level with clinical features, neurocognitive aspects and 

personality traits.  

 

Method: 

Study design and population:  

This was a case control study with consecutive referral procedure. After giving a written consent to 

participate in the study, ninety-three subjects (31 with bipolar disorder, 31 with major depression disorder and 

31 healthy volunteers working in the same hospital as controls), with age range 18-60 years, were recruited from 

the inpatient unit of the Kasr Al Ainy Psychiatry and Addiction Prevention Hospital. Subjects with history of 

head trauma, organic brain syndrome, mental retardation and substance abuse were excluded. Patients with 

history of electroconvulsive therapy or psychiatric comorbidity were not included as well. 

The scientific and the ethical committees of the Department of Psychiatry of the Faculty of Medicine, Cairo 

University has approved the study proposal. 

 

Tools: 

The two groups of patients were subjected to the Kasr Al Ainy semi-structured interview and the Structured 

Clinical Interview for DSM-IV Axis I Disorders (SCID), Arabic version [5,6] to establish the diagnosis of a 

mood disorder. Young Mania Rating scale (YMRS) and Hamilton Depression Rating scale (HDRS) were used 

to assess the severity of bipolar and major depression disorder, respectively[7,8].The control group 

was subjected to the General Health Questionnaire-12 (GHQ – 12)[9]to exclude any psychiatric 

morbidity. Selected subtests from Wechsler Adult Intelligence Scale Revised (WAIS-R) (Arabic 

version)(including digit span, similarities & block design)[10,11], selected subtests from Wechsler Memory 

Scale- Revised (WMS-R)(including figural memory, visual paired association and visual reproduction)[12]and 

Wisconsin Card Sorting Test (WCST[13]were used for neurocognitive assessment for all subjects.Eysenck's 

Personality Questionnaire (EPQ)[14] was also applied to all subjects to assess their personality traits. 

Venous blood was drawn from the participants in a gel and clot 3.5 ml tube for the serum BDNF 

assessment, the sample was centrifuged and the separated serum was collected in an Eppendorf tube, after which 

it was frozen at -20°C till the time of the assay. Blood samples were collected and testing was conducted in the 

chemical laboratories of Clinical and Chemical Pathology Department. Serum BDNF concentrations were 

measured using commercially available enzyme-linked immunosorbent immunoassay (ELISA) kit 

(OmniKine™, Catalog #: OK-0302, www.assaybiotech.com) according to the manufacturer's instructions. 

 

Statistical analysis: 

All statistical calculations were done using computer program SPSS (Statistical Package for the Social 

Science; SPSS Inc., Chicago, IL, USA) version 15 for Microsoft Windows. Data were statistically described in 

terms of mean ± standard deviation (M ±SD). Correlation between various variables was done using Spearman 

rank correlation equation. p values less than 0.05 was considered statistically significant[15]. 

 

Results: 

On comparing the three study groups, it was found that serum BDNF levels (M ± SD) were 130.13 ± 45.15, 

184.94±21.96 and 187.34±17.897 in bipolar, major depression and control groups, respectively. The difference 

was statistically significant between the bipolar group and the control group as well as between the bipolar and 

the major depression groups of patients (p=0.000). 

Also, suicidality was the only clinical variable correlated to serum levels of BDNF (p=0.019) in the bipolar 

group (Table 1). This was comparable to the results of correlation of HDRS items in the MDD group where 

suicide was the only item correlated with serum levels of BDNF (p=0.048) (Table 2).However, no significant 

correlation was found between serum levels of BDNF and the rest of YMRS and HDRS items in the bipolar and 

major depression groups, respectively (Table 2).  

In addition, no statistically significant correlation was found between serum levels of BDNF and cognitive 

subtests of WAIS, WMS and Wisconsin card sorting test indices, nor the EPQ subscales in the three study 

groups (Table 3). 
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Table 1: Correlationbetweenserum BDNF and clinical variables in bipolar and MDD groups 

 

Serum BDNF 

Bipolar disorder group Major depression group 

Correlation 

coefficient 

p Correlation 

coefficient 

p 

Duration of the current episode -0.06 0.756 0.29 0.117 

Duration of the entire illness 0.08 0.659 0.1 0.591 

Number of episodes 0.07 0.711 0.01 0.959 

Age of onset of first episode 0.21 0.246 0.21 0.263 

Suicidality -0.42 0.019* 0.12 0.523 

Delusions 0.06 0.738 0.12 0.515 

Hallucinations 0.14 0.445 0.06 0.765 

Family history -0.24 0.189 0.12 0.536 
 

Spearman, *A statistically significant difference, p< 0.05 
 

Table 2: Correlation between serum levels of BDNF and YMRS and HDRS in bipolar and MDD groups, respectively 

YMRS items Serum BDNF HRSD items Serum BDNF 

Correlation 
coefficient 

p Correlation 
coefficient 

p 

YMRS-Total 0.17 0.347 HRSD total 0.22 0.224 

Elevated mood 0.08 0.659 Depressed mood 0.29 0.108 

Increased motor activity 0.17 0.364 Feeling of guilt 0.13 0.489 

Sexual interest 0.18 0.336  Suicide -0.36 0.048* 

Sleep 0.11 0.569 Insomnia early 0.19 0.297 

Irritability 0.35 0.057 Insomnia middle 0.21 0.224 

Speech -.011 0.550 Insomnia late -0.02 0.912 

language, thought disorder -.014 0.462 Work and activities 0.26 0.157 

Thought content 0.19 0.311 Retardation 0.26 0.150 

Disruptive- aggressive 

behavior 

0.28 0.129 Agitation -0.32 0.080 

Appearance 0.32 0.082 Anxiety psychic 0.02 0.908 

Insight 0.16 0.381 Anxiety Somatic 0.13 0.476 

   Somatic symptoms-GIT 0.23 0.209 

   Somatic symptoms general 0.10 0. 584 

   Genital symptoms 0.12 0.503 

   Hypochondriaisis -0.10 0.576 

   Loss of weight 0.29 0.116 

   Insight -0.11 0.553 
 

Spearman, *A statistically significant difference, p< 0.05 

 
Table 3: Correlation between serum BDNF and WAIS, WMS subtests, Wisconsin domains and EPQ subscales in the three groups 

Serum BDNF 

Bipolar disorder group Major depression group Control group 

Correlation 

coefficients 

p  Correlation 

coefficients 

p Correlation 

coefficients 

p  

WAIS 

Full scale IQ 0.17 0.350 -0.22 0.226 0.17 0.356 

Digit span 0.16 0.377 -0.03 0.874 0.08 0.664 

Similarities 0.08 0.668 -0.25 0.174 0.29 0.115 

Block design 0.02 0.925 -0.23 0.209 0.19 0.315 

WMS   

Figural memory 0.14 0.442 -0.23 0.212 0.25 0.174 

Visual paired association 0.13 0.300 -0.07 0.714 -0.06 0.763 

Visual reproduction (immediate) 0.15 0.422 -0.08 0.662 0.28 0.132 

Visual reproduction (delayed) 0.06 0.760 -0.03 0.864 0.18 0.330 

WCST 

Categories completed -0.01 0.941 0 0.987 0.04 0.845 

Number of trials -0.13 0.474 0.19 0.299 -0.08 0.658 

Correct responses (%) 0.17 0.359 0.04 0.848 -0.01 0.964 

Total errors (%) -0.17 0.369 -0.04 0.848 0.04 0.841 

Perseverative errors (%) -0.29 0.116 -0.03 0.856 -0.09 0.595 

Non perseverative errors (%) 0.04 0.845 -0.15 0.426 0.15 0.432 

Trials to complete first categories 0.11 0.556 -0.07 0.712 0.11 0.568 

Failure to maintain set 0.06 0.729 0.19 0.307 0 0.981 

Conceptual level responses 0.19 0.301 0.04 0.848 0.04 0.821 

EPQ 

Extraversion 0.11 0.545 -0.06 0.752 -0.05 0.784 

Neuroticism 0.16 0.387 -0.07 0.716 -0.06 0.761 

Psychoticism 0.22 0.241 0.12 0.513 0.29 0.110 

Criminality 0.14 0.459 -0.16 0.402 0.11 0.560 

Lie scale -0.08 0.651 -0.03 0.864 -0.15 0.405 
 

Spearman, *A statistically significant difference, p< 0.05 



45                                                                  Lamis Ali El Ray et al, 2016 

Advances in Environmental Biology, 10(9) September 2016, Pages: 42-48 

 

Discussion: 

The finding that level of serum BDNF was lower in patients with bipolar disorder in comparison to that of 

patients with major depression disorder and control subjects was consistent with previous studies, which found 

that blood levels of BDNF were decreased in BPD patients during manic, depressive and even euthymic 

states[16-18].Moreover, Fernandes et al.[19]reported that serum BDNF levels can differentiate MDD and 

bipolar disorder and that serum BDNF levels were lower in patients with bipolar disorder than those in patients 

with MDD or healthy controls.  

However, the absence of significant difference of serum BDNF between MDD group and the control group 

could be explained by the effect of medications, this is supported by the study which demonstrated strong 

evidence that BDNF levels were lower in depressed subjects than healthy control subjects and that BDNF levels 

were significantly increased after antidepressant treatment [20]. 

The significant association of suicide with low serum BDNF in patients with bipolar and major depression 

disorders was in accordance with  previous studies which examined blood BDNF levels and suicidal behaviour 

among patients with psychiatric disorders, while major depressive disorder was the main psychiatric disorder 

investigated in relation to BDNF regulation, patients with a history of suicide attempts had decreased BDNF 

levels in all studies with depression and adjustment disorders, but not schizophrenia[21]. 

Moreover, the absence of association between serum BDNF and the severity of depression and mania was 

inconsistent with other studies which hypothesized that biological changes associated with BDNF levels were 

larger in patients with a greater severity of depression [22, 23]. Research so far has not provided consistent and 

stable results on the relationship between BDNF concentration and the severity of MDD,negative correlation of 

both serum and plasma BDNF levels in relation to the severity of the depressive episode was shown in some 

studies [24-26]. 

Such findings supported the idea of a complex relationship between BDNF concentration at the periphery 

and in the CNS, and that other factors, apart from those specifically related to depressive disorder, had a key 

role in BDNF level in patients suffering from depression, moreover, most patients were in moderate degree of 

severity. 

In addition, the absence of significant association between serum BDNF and the total score of YMRS 

which was  not in agreement with previous studies findings of a significant negative correlation between 

severity of manic symptoms and serum BDNF levels in medicated and drug-free manic patients[27, 28] could be 

interpreted by the effect of sample size, in addition to the mean of the YMRS total score in the BPD group 

which was in the mild range. 

The absence of significant association between serum BDNF and neurocognitive performance in patients 

with bipolar and major depression disorders went in agreement with Dias et al. [29] who found no significant 

association between neurocognitive performance and serum BDNF levels in BPD patients or in healthy controls, 

apart from a positive correlation with verbal fluency as measured by the Controlled Oral Word Association Test 

(COWAT) in both patients and controls. In addition, Sözeri-Varma et al. [30] found no relationship between the 

BDNF levels and attention and memory performances in patients with depression and  another study found no 

correlation between low performances  in the executive functions, short and long term memory, working 

memory and attention performances and the serum BDNF levels of patients with depression, Only, a negative 

correlation was found between the BDNF levels and the Trail Making Test-part B scores, which raised a 

suggestion of a relationship between BDNF and prefrontal functions[31] Nevertheless, some previous studies 

suggested a role for BDNF in cognition in humans and animals [32]and the idea of the relationship between 

BDNF and cognitive functions originated from the studies that showed  that BDNF val66met polymorphism 

affected the cognitive functions[33, 34]. Notably, the relationship of BDNF val66 met polymorphism and blood 

concentration of BDNF remained elusive [35, 36]. 

The lack of association between serum BDNF and neurocognitive performance could be explained by that 

the patients in our sample were young and physically healthy even though their performance was overall 

significantly worse as compared to healthy controls. The effect of sample size may be another possible 

explanation.   

There was no significant association between serum BDNF and personality traits as measured by EPQ in 

both groups of bipolar and major depression and in healthy controls. In this respect, previous studies showed an 

inverse relationship between peripheral BDNF levels and traits related to negative emotionality [37-39] 

Moreover, Okuno et al. [40]found a positive correlation between BDNF levels and extraversion.  

It should be noted that the previous studies that investigated the relation between BDNF levels and 

personality traits differ somewhat with respect to the administered self-report personality questionnaires, and 

also in terms of the BDNF variables under investigation, ranging from serum to plasma to whole blood BDNF 

and that BDNF exerts its influence on human personality in a complicated pattern of interactions with other 

transmitter systems; it is also modulated by the environment. Thereby, it is possible that BDNF is only 

indirectly linked to personality [41]. 
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Conclusion: 

Low serum level of BDNF in patients with bipolar disorder may be considered a potential dependent 

biomarker of mood episodes and it is correlated with suicidality in patients with bipolar and major depression 

disorder. Serum BDNF was found to have no correlation with severity of mania and depression as well as with 

neurocognitive performance and specific personality traits. 

 

Limitations: 

The cross sectional design of the study did not enable the researchers to confirm if BDNF level would 

normalize with euthymic states. Prospective studies with their known funding and design difficulties could 

explain the choice of the study design. The effect of treatment could not be teased apart from certain variables 

such as serum BDNF and neurocognitive performance, however,the moral constraint of finding a medication 

free patient could clarify the trouble conquering such impediment. 
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