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Abstract 

Background: Brain-derived neurotrophic factor (BDNF) is a crucial moderator of neuronal plasticity in adults, a potential 

association between BDNF and depression has been reported. Besides BDNF plays a role in glucose and energy metabolism. 

Methods: This work included 180 women (25-55 years old). Ninety diabetic patients with the clinical diagnosis of depression 

and 90 were normal controls. Plasma BDNF was evaluated using ELISA. The Zung Self‑ Rating Depression Scale (SDS) 

consisting of 20 objects with a Likert‑ type scale after each was used. HbA1c were measured in each patient using a clinical 

auto-analyzer. Results: BDNF levels in serum decreased significantly in diabetic depressed women compared to controls. 

Moreover, BDNF levels were inversely proportional to age, BMI, HbAc1 and LDL.Conclusion: The study suggests that age, 

BMI, HbAc1 have a definite impact on the circulating levels of BDNF in peripheral blood. The outcomes delineate that BDNF 

could participate in glucose impairment and lipid metabolism in diabetic patients. 
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Introduction 

Pharmacological, genetic, and behavioral studies have 

associated the BDNF dysregulation to neurological 

and chief psychiatric disorders, comprising anxiety 

and mood disorders [1][2]. Several reports have 

presented a potential link between BDNF and 

depression [3][4]. Platelets is the master source of the 

peripheral BDNF, that store, bind, and release BDNF 

upon activation [5]. Some researches proposed that 

BDNF plays an imperative role in regulating body 

weight and energy homeostasis [6][7]. Furthermore, a 

previous meta-analysis proven a mutual linkage 

between obesity & depression in humans [8]. 

Nevertheless, the association between body weight 

and BDNF in depression is not well-defined. BDNF 

appears to be involved in the favorable action of 

exercise, that plays an imperative part in the 

management and prevention of DM type 2, obesity, 

and other features of metabolic syndrome [9]. Besides, 

BDNF regulates energy metabolism and glucose and 

prevents β cells exhaustion. Consequently, BDNF 

could be useful in the management and prevention of 

numerous diseases comprising diabetes 

mellitus[8][10]. 

Significant relationship among BDNF gene variant 

rs6265 and the seriousness of depression was noted in 

patients [11][12]. Patients with depression and type 2 

diabetes exhibited increased serum cortisol and 

circulatory levels of miR-128 whereas diminished 

BDNF concentrations and shortened telomeres were 

described. These neuroendocrine signs were more 

significantly changed in individuals with combined 

depression and diabetes [13]. 

Accordingly, the objective of the present work was to 

estimate BDNF concentrations in serum of depressed 

diabetic patients and explore the probable relations 
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between BDNF levels and other factors such as body 

mass index (BMI), age and serum lipids. 

 

1. Patients and Methods 

         This work included 180 women (25-55 years 

old). Ninety diabetic patients with the clinical 

diagnosis of depression and 90 were normal controls.  

 

Assessment of Lipid Profile 

Blood samples were obtained after overnight fasting. 

Serum cholesterol, triglyceride, and high-density 

lipoprotein cholesterol (HDL-C) were measured by 

enzymatic colorimetric methods with commercially 

available kits (COBAS 311, Roche Diagnostics 

GmbH, Mannheim, Germany), and low-density 

lipoprotein cholesterol (LDL-C) was calculated 

according to the Friedewald formula.  

 

Assessment of Blood glucose 

Blood glucose measures were determined 

enzymatically using the hexokinase method (Roche 

Diagnostics GmbH, Mannheim, Germany).  

 

Assessment of HbA1c 

 

Blood HbA1c was determined with a COBAS 311 

analyzer using the particle-enhanced 

immunoturbidimetric method (Roche Diagnostics, 

Mannheim, Germany.  

 

Quantification of BDNF 

 

BDNF levels in serum were measured using 

commercial enzyme-linked immunosorbent assays 

(ELISA) following the manufacturer’s instructions 

(DuoSet BDNF ELISA, R&D).  

 

Written informed consent was taken from all the 

patients. Patients with history of epilepsy, 

autoimmune disease or malignant disease were 

excluded. The Zung Self‑ Rating Depression Scale 

(SDS) consists of 20 items with a Likert‑ type scale 

after each item. The scores for each item ranged from 

1 to 4, and the SDS ranges from a raw score of 20 to a 

raw score of 80. Some items were reverse scored (i.e., 

they go from 4 down to 1). SDS scores were classified 

as normal (<50), mild depression (50–59), moderate to 

marked major depression (60–69), and severe to 

extreme major depression (>70) [14]. 

 

Statistical analysis 

The data obtained from this study was analyzed using 

SPSS (Chicago, IL, USA). Nearly all parameters 

examined were asymmetrically distributed. Thus, 

correlations were calculated using Spearman’s 

correlation coefficient. For the comparison of cohorts, 

the non-parametric Mann–Whitney U-test for two 

independent samples was used. P-values <0.05 were 

regarded as statistically significant. Boxplot graphs 

were created using SPSS, displaying the median (line 

within the box), interquartil range (edges of the box) 

and extremes (vertical lines). Outliers (all cases more 

distant than 1.5 interquartil ranges from the upper or 

lower quartil) were omitted in the graphs. The 

relationships between BDNF, and obesity indices were 

examined with Pearson's correlations. 

 

2. Results 

The characteristics of the participants are illustrated in 

Table (1). All of 180 adults accepted to participate in 

the work.  Significant alterations in age, BMI and 

HbAc1were found between the depressed diabetic 

women versus the controls. While no differences were 

observed between them regarding the serum lipids. 

Table (2) shows the correlations between plasma 

BDNF, age, BMI, HbAc1 and serum lipids in patients 

and controls. A negative correlation between plasma 

BDNF levels, age, BMI, HbAc1 and LDL was 

observed in patients but not in controls. There was no 

significant correlation of BDNF with lipid parameters 

among patients and controls. 

Figure 1 shows significant decrease of BDNF levels in 

patients compared to controls. 

Figure 1: Plasma BDNF in cases and controls 

 

Table (1): The laboratory findings, clinical features 

and characteristics of the studied groups 
Variables Depressed  

Mean± SD 

Controls 

Mean± SD 

Age 56.30*±1.33 35.62±1.40 

BMI 34.25*± 1.745 17.48±1.42 

FBS 186.20*±53.43 92.37±+35.03 

HbA1c 7.4600*±1.03 4.37±1.32 

TG 121.08±33.80 92.48±35.85 

HDL 35.34±14.04 40.92±7.44 

LDL 118.37±33.53 79.31±19.63 

Total 

cholesterol 

143.45±38.67 145.45±23.06 

*P < 0.05 (Significant difference between patient and 

control group 
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Table (2): Correlation of plasma BDNF, age, BMI, 

HBA1C and serum lipids in cases and controls 

 Depressed Controls 

Parameters r p r p 

BDNF- BMI -0.562 0.002 -0.062 0.62 

BDNF- Age -0.433 0.052 -0.032 0.52 

BDNF- 

HbA1c 

-0.544 0.002 -0.244 0.42 

BDNF- 

cholesterol 

0.047 0.800 0.147 0.450 

BDNF- HDL 0.183 0.323 0.123 0.123 

BDNF- TG -0.122 0.515 -0.022 0.615 

BDNF- LDL -0.62 0.039 -0.062 0.568 

 

3. Discussion 

The current study inspected alterations in the 

serum level of BDNF and its correlations with the 

clinical and biochemical parameters in diabetic 

women with depression. We found that levels of 

BDNF were significantly lower in patients in 

comparison with control individuals [15]. BDNF 

concentrations were diminished in DM T2 and were 

independent of obesity as Krabbe et al. found [16]. 

However, some researchers found an association of 

serum levels of BDNF with stress and anxiety. A 

previous work found decreased serum levels of BDNF 

in post-traumatic stress disorder. The administration of 

exogenous BDNF could prevent the detrimental 

impact of the metabolic syndrome. We observed a 

significant reduction of BDNF levels in serum with 

increasing the age. This is supported by the 

observation of Golden et al., [17] that delineated the 

significant decrease in BDNF serum levels in females 

interrelated with body weight and advancing age. 

 

           Some evidence indicated declining expression 

of the high-affinity BDNF receptor trkB in certain 

regions of brain and peripheral ganglia throughout the 

normal aging process [18][19].  

In this study, a negative correlation between serum 

BDNF levels, age, BMI, HbAc1 and LDL was 

observed in patients but not in controls. 

 

         Tsuchida et al., [20] reported a positive 

association among serum concentrations of BDNF and 

diastolic blood pressure, triglyceride, low-density 

lipoprotein (LDL) cholesterol, total cholesterol,  

adipose tissue mass and body mass index. 

Furthermore, the preceding studies revealed that 

serum levels of BDNF are diminished in DM type 2 

independently of obesity [10][21]. 

        Some studies have postulated an association 

between glucose levels or lipid and BDNF in animal 

models as BDNF decreases the free fatty acids levels, 

cholesterol and glucose in blood [19][20]. Moreover, 

BDNF levels are lessened in obese persons. In obesity 

the role of BDNF appears to be mainly centrally 

mediated but peripheral contribution could not be 

disregarded. Some researches proposed that BDNF-

knockout rats were more disposed to obesity when 

compared to control [20][22]. Nevertheless, once 

tropomyosin receptor kinase B (TrkB) is genetically 

deleted, a primary BDNF receptor, caused 

hyperphagia and obesity [23]. These results proposed 

a crucial role of BDNF in reducing appetite, thus 

reinforce a negative energy balance. CNS TrkB 

triggers a cascade of reactions, once activated with 

BDNF which consequently reduces eating desire and 

weight gain. Previous studies proposed that different 

environmental, genetic, psychological, biological, and 

social factors are encompassed in the prognosis and 

pathophysiology of depression [24][25].  

 

In fact, it has been proposed that the relating 

connection between DMT2 and depression possibly 

will be BDNF [26]. However, it is identified that 

depression is a risk factor for diabetes mellitus type 2 

development, whereas greatest patients with diabetes 

mellitus type 2 also have depression. This led to the 

elucidated that BDNF could has a significant role 

associating type 2 diabetes mellitus and depression 

[22]. 

  Neurotrophic elements like brain-derived 

neurotrophic factor (BDNF), nerve growth factor 

(NGF), and glial cell line-derived neurotrophic factor 

(GDNF) are the essential signaling molecules in the 

development and maintenance of the peripheral and 

central nervous systems [27]. The function and 

concentration of BDNF in diabetes seems to be 

connected with and disturbed by the occurrence of 

insulin resistance [28][29]. Explicitly, diabetes 

mellitus augmented the risk of depressive symptoms, 

and the transition to death was greater in individuals 

with depressive symptoms and diabetes mellitus 

[29][15]. It was evidenced that a low BDNF 

concentrations in serum was a risk factor for diabetic 

retinopathy. Additionally, in people with diabetic 

peripheral neuropathy, BDNF serum concentrations 

were lower when compared with a group with diabetes 

without complications [30][31] [32] [33].  The BDNF 

could be a novel therapeutic process in controlling of 

metabolic syndrome, DMT2 and obesity in both their 

avoidance and treatment [26] [27][34]. 

 

4. Conflicts of interest 

None 

 

Acknowledgments 

We would like to acknowledge the participants 

 

5. References 

 

[1] Greenberg ME, Xu B, Lu B, Hempstead BL. New 

insights in the biology of BDNF synthesis and 

release: implications in CNS function. J Neurosci. 

2009;29(41):12764–7.  



 Moushira Zaki et.al. 

_____________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 65, No. 2 (2022) 

 

 

178 

[2] Hashimoto K. Brain‐ derived neurotrophic factor 

as a biomarker for mood disorders: an historical 

overview and future directions. Psychiatry Clin 

Neurosci. 2010;64(4):341–57.  

[3]  Miranda M, Morici JF, Zanoni MB, Bekinschtein 

P. Brain-derived neurotrophic factor: a key 

molecule for memory in the healthy and the 

pathological brain. Front Cell Neurosci. 

2019;13:363.  

[4]  Dwivedi Y. Brain-derived neurotrophic factor: 

role in depression and suicide. Neuropsychiatr Dis 

Treat. 2009;  

[5]  Fujimura H, Altar CA, Chen R, Nakamura T, 

Nakahashi T, Kambayashi J, et al. Brain-derived 

neurotrophic factor is stored in human platelets 

and released by agonist stimulation. Thromb 

Haemost. 2002;87(4):728–34.  

[6]  Rosas-Vargas H, Martínez-Ezquerro JD, 

Bienvenu T. Brain-derived neurotrophic factor, 

food intake regulation, and obesity. Arch Med 

Res. 2011;42(6):482–94.  

[7]  Zhang XY, Tan YL, Zhou DF, Cao LY, Wu GY, 

Xu Q, et al. Serum BDNF levels and weight gain 

in schizophrenic patients on long-term treatment 

with antipsychotics. J Psychiatr Res. 

2007;41(12):997–1004.  

[8]  Luppino FS, de Wit LM, Bouvy PF, Stijnen T, 

Cuijpers P, Penninx BWJH, et al. Overweight, 

obesity, and depression: a systematic review and 

meta-analysis of longitudinal studies. Arch Gen 

Psychiatry. 2010;67(3):220–9.  

[9]  Szuhany KL, Otto MW. Assessing BDNF as a 

mediator of the effects of exercise on depression. 

J Psychiatr Res. 2020;123:114–8.  

[10] Bathina S, Das UN. Brain-derived neurotrophic 

factor and its clinical implications. Arch Med Sci 

AMS. 2015;11(6):1164.  

[11] Lee Y, Lim SW, Kim SY, Chung JW, Kim J, 

Myung W, et al. Association between the BDNF 

Val66Met polymorphism and chronicity of 

depression. Psychiatry Investig. 2013;10(1):56.  

[12] Losenkov IS, Mulder NJ V, Levchuk LA, 

Vyalova NM, Loonen AJM, Bosker FJ, et al. 

Association between BDNF gene variant Rs6265 

and the severity of depression in antidepressant 

treatment-free depressed patients. Front 

psychiatry. 2020;11:38.  

[13] Prabu P, Poongothai S, Shanthirani CS, Anjana 

RM, Mohan V, Balasubramanyam M. Altered 

circulatory levels of miR-128, BDNF, cortisol and 

shortened telomeres in patients with type 2 

diabetes and depression. Acta Diabetol. 2020;1–9.  

[14] Zaki ME, El-Bassyouni HT, Yousef W, 

Mohamed R, El Toukhy S, Ismail S. Body image, 

Anxiety, Depression and DNA damage in Obese 

Egyptian Women. Middle East J Med Genet. 

2019;8(1):42.  

[15] Fujinami A, Ohta K, Obayashi H, Fukui M, 

Hasegawa G, Nakamura N, et al. Serum brain-

derived neurotrophic factor in patients with type 2 

diabetes mellitus: relationship to glucose 

metabolism and biomarkers of insulin resistance. 

Clin Biochem. 2008;41(10–11):812–7.  

[16] Krabbe KS, Nielsen AR, Krogh-Madsen R, 

Plomgaard P, Rasmussen P, Erikstrup C, et al. 

Brain-derived neurotrophic factor (BDNF) and 

type 2 diabetes. Reply to Lambert GW et al. 

Diabetologia. 2007;50(9):2029–30.  

[17] Golden E, Emiliano A, Maudsley S, Windham 

BG, Carlson OD, Egan JM, et al. Circulating 

brain-derived neurotrophic factor and indices of 

metabolic and cardiovascular health: data from the 

Baltimore Longitudinal Study of Aging. PLoS 

One. 2010;5(4):e10099.  

[18] Romanczyk TB, Weickert CS, Webster MJ, 

Herman MM, Akil M, Kleinman JE. Alterations in 

trkB mRNA in the human prefrontal cortex 

throughout the lifespan. Eur J Neurosci. 

2002;15(2):269–80.  

[19] Sato T, Wilson TS, Hughes LF, Konrad HR, 

Nakayama M, Helfert RH. Age-related changes in 

levels of tyrosine kinase B receptor and fibroblast 

growth factor receptor 2 in the rat inferior 

colliculus: implications for neural senescence. 

Neuroscience. 2001;103(3):695–702.  

[20] Tsuchida A, Nonomura T, Nakagawa T, Itakura 

Y, Ono‐Kishino M, Yamanaka M, et al. Brain‐
derived neurotrophic factor ameliorates lipid 

metabolism in diabetic mice. Diabetes, Obes 

Metab. 2002;4(4):262–9.  

[21] Wang J, Zhao X, He M. Is BDNF biological link 

between depression and type 2 diabetes mellitus? 

Med Hypotheses. 2012;79(2):255–8.  

[22] Ono M, Itakura Y, Nonomura T, Nakagawa T, 

Nakayama C, Taiji M, et al. Intermittent 

administration of brain-derived neurotrophic 

factor ameliorates glucose metabolism in obese 

diabetic mice. Metabolism. 2000;49(1):129–33.  

[23] Xu B, Goulding EH, Zang K, Cepoi D, Cone RD, 

Jones KR, et al. Brain-derived neurotrophic factor 

regulates energy balance downstream of 

melanocortin-4 receptor. Nat Neurosci. 

2003;6(7):736.  

[24] Lopez JP, Kos A, Turecki G. Major depression 

and its treatment: microRNAs as peripheral 

biomarkers of diagnosis and treatment response. 

Curr Opin Psychiatry. 2018;31(1):7–16.  

[25] Nishuty NL, Khandoker MMH, Karmoker JR, 

Ferdous S, Shahriar M, Qusar MMAS, et al. 

Evaluation of serum interleukin-6 and C-reactive 

protein levels in drug-naïve major depressive 

disorder patients. Cureus. 2019;11(1).  

[26] Han X, Luo Y, Zhang X, Lv C, Sun X, Zhang X, 

et al. Rs4074134 near BDNF gene is associated 



 BRAIN-DERIVED NEUROTROPHIC FACTOR (BDNF) LEVELS  .. 
__________________________________________________________________________________________________________________ 

________________________________________________ 

Egypt. J. Chem. 65, No. 2 (2022) 

 

179 

with type 2 diabetes mellitus in Chinese Han 

population independently of body mass index. 

PLoS One. 2013;8(2):e56898.  

[27] Angelucci F, Mathé AA, Aloe L. Neurotrophic 

factors and CNS disorders: findings in rodent 

models of depression and schizophrenia. Prog 

Brain Res. 2004;146:151–65.  

[28] Rozanska O, Uruska A, Zozulinska-Ziolkiewicz 

D. Brain-Derived Neurotrophic Factor and 

Diabetes. Int J Mol Sci. 2020 Jan 28;21(3):841.  

[29] Garcia ME, Lee A, Neuhaus J, Gonzalez H, To 

TM, Haan MN. Diabetes Mellitus as a Risk Factor 

for Development of Depressive Symptoms in a 

Population‐Based Cohort of Older Mexican 

Americans. J Am Geriatr Soc. 2016;64(3):619–24.  

[30] Ola MS, Nawaz MI, El-Asrar AA, Abouammoh 

M, Alhomida AS. Reduced levels of brain derived 

neurotrophic factor (BDNF) in the serum of 

diabetic retinopathy patients and in the retina of 

diabetic rats. Cell Mol Neurobiol. 

2013;33(3):359–67.  

[31] Kaviarasan K, Jithu M, Mulla MA, Sharma T, 

Sivasankar S, Das UN, et al. Low blood and vitreal 

BDNF, LXA4 and altered Th1/Th2 cytokine 

balance are potential risk factors for diabetic 

retinopathy. Metabolism. 2015;64(9):958–66.  

[32] Seki M, Tanaka T, Nawa H, Usui T, Fukuchi T, 

Ikeda K, et al. Involvement of brain-derived 

neurotrophic factor in early retinal neuropathy of 

streptozotocin-induced diabetes in rats: 

therapeutic potential of brain-derived neurotrophic 

factor for dopaminergic amacrine cells. Diabetes. 

2004;53(9):2412–9.  

[33] Motahari-Tabari N, Shirvani MA, Shirzad-e-

Ahoodashty M, Yousefi-Abdolmaleki E, 

Teimourzadeh M. The effect of 8 weeks aerobic 

exercise on insulin resistance in type 2 diabetes: a 

randomized clinical trial. Glob J Health Sci. 

2015;7(1):115.  

[34] Tonra JR, Ono M, Liu X, Garcia K, Jackson C, 

Yancopoulos GD, et al. Brain-derived 

neurotrophic factor improves blood glucose 

control and alleviates fasting hyperglycemia in 

C57BLKS-Lepr (db)/lepr (db) mice. Diabetes. 

1999;48(3):588–94.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


