
Brain-Derived Neurotrophic Factor | Encyclopedia.pub

https://encyclopedia.pub/entry/8797 1/4

Brain-Derived Neurotrophic Factor
Subjects: Clinical Neurology

Contributor: Eleni Karantali

Brain-derived neurotrophic factor (BDNF) is one of the most studied neurotrophins. Low BDNF concentrations have

been noted in patients with traditional cardiovascular disease risk factors and have been associated with the

increased risk of stroke/transient ischemic attack (TIA).
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1. Introduction

Stroke is the second cause of death worldwide and a leading cause of disability . The recent advances in acute

ischemic stroke treatment, such as intra-arterial mechanical thrombectomy, improved stroke management and

reduced stroke-related disability. Nonetheless, the aging of the population and the increasing prevalence of stroke

risk factors are predicted to lead to an increase in stroke survivors. In Europe, the projections forecast a rise of

stroke survivors, who will reach the 4,631,050 people in 2035, a 45% increase in stroke-related deaths, and a rise

of lost disability-adjusted life years lost (DALYs) by 32% . The need for a potent, non-invasive biomarker which

can be used to diagnose and predict the functional outcome of stroke is growing.

Neurotrophins are a family of various soluble molecules, which are involved in multiple nervous system functions,

such as cell growth, differentiation, and plasticity . They act through binding to two classes of transmembrane

receptors: the tropomyosin-related tyrosine kinase (Trk) receptor family and the p75NT receptor (p75NTR) . In

the healthy brain, neurotrophins derive from neurons, while peripheral blood cells and cells of the immune system

also produce small amounts . Their contribution rises when the neurotrophin levels fall due to a pathological

CNS process. Brain-derived neurotrophic factor (BDNF) is one of the most studied neurotrophins, the role of which

has been unveiled through animal experiments. In the CNS, mature BDNF mediates in synaptic plasticity, dendritic

branching, the regulation of both inhibitory and excitatory neurotransmitters, and neuronal growth, while proBDNF

contributes to cell apoptosis . In healthy individuals, BDNF can be detected in the serum and is mostly stored

in platelets. The normal values vary depending on the method used . Female individuals have higher levels of

BDNF, while a gradual decrease has been reported with increasing age in both sexes. Several studies show that

BDNF levels are activity dependent. Physical activity or cognitive enhancement and social activity enhance BDNF

expression. On the other hand, a sedentary lifestyle and obesity can lead to decreased concentrations in BDNF .

Alterations of BDNF levels in serum have been reported in epilepsy, various neurodegenerative and psychiatric

disorders, such as Alzheimer’s dementia, and schizophrenia . Low concentrations have also been noted in

patients with traditional cerebrovascular disease (CVD) risk factors and metabolic syndrome, while a negative
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correlation between circulating BDNF and body mass index, lipid profile and blood pressure has been observed

. In a Framingham sub-study, low BDNF levels in healthy individuals were associated with an increased risk of

future stroke/TIA . In acute stroke, low BDNF levels have been correlated with worse scores in the National

Institute of Health stroke scale (NIHSS), larger infarct volume, and poor long-term functional outcome .

2. Serum BDNF Levels in Acute Stroke

There is a significant negative association between BDNF and NIHSS; both measured at the acute stroke phase. It

is proved that BDNF levels in patients with stroke are significantly increased compared to healthy controls. No

association between BDNF and infarct volume was found. We highlighted a potential role of BDNF measured at

the acute phase of stroke as a predictor of stroke outcome. In the findings of individual publications studying the

role of BDNF-positive PBMCs and Tregs, a correlation with outcome was noted.

BDNF has been extensively used in stroke as an indicator of neural regeneration and recovery. Its role in

angiogenesis, neurogenesis, brain repair, and synaptic plasticity has been unveiled through animal experiments

and has established BDNF as an important component of post-stroke recovery . MacLellan has also

reported a positive correlation between BDNF and post-stroke rehabilitation in stroke models . Nonetheless, the

majority of the studies assessing the utility of BDNF derive from animal experiments. Thus, the exact role of BDNF,

specifically in serum, in stroke patients is still unclear.

Stanne reported that BDNF levels measured during the acute stroke phase may not be correlated with early

functional recovery (3 months post-stroke), but with late functional recovery (2 and 7 years post-stroke) . The

authors accredit their findings to the extended period needed for the recovery of various post-stroke deficits (3 to 6

months after stroke) . From the studies we included, the period from stroke onset to follow-up was

heterogeneous. The vast majority conducted a follow-up in less than three months, which varied from a few days

post-stroke up to 7 years.

We assessed the role of BDNF levels in serum measured during the acute stroke phase. Di Lazzaro previously

reported the stability of serum BDNF during the acute stroke phase in ten patients with first-ever acute ischemic

stroke . This finding has been hypothesized to be related to an early increase in BDNF in serum after stroke

preceding the blood–brain barrier disruption, which follows at 3-4 h after stroke. In the few studies available with

consecutive BDNF measurements after stroke, the findings are conflicting. Rodier studied 40 patients, 24 treated

with rtPA, and 14 with standard care . BDNF was measured at day 0, 1, 7, and 90 post-stroke. A variation of

BDNF levels was indicated, especially in patients not treated with rtPA. Nonetheless, no available correlation

between BDNF values was available to assess whether this variation was significant or not.

Concerning the acute stroke severity, from the twenty-three studies examined, seven studies included patients with

mild stroke (NIHSS 1–4), while the vast majority of the studies included patients with mild or moderate stroke

(NIHSS up to 15). Only one study included patients with moderate to severe stroke and none with severe.

Concurrently, increased stroke severity, and even death by stroke were exclusion criteria in some of the studies
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included, especially in some assessing for depression as a primary endpoint. We conclude that the data regarding

the utility of BDNF in patients with severe infarcts has not been extensively studied. Nonetheless, both stroke

severity, the timing of BDNF measurement after stroke, and all the other study characteristics reported were

comparable among the studies we included.
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