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Many theories have been proposed to explain why candidate disease-modifying drugs (DMTs) for 
Alzheimer's disease (AD) failed. Late initiation of treatments during AD development, inappropriate 
drug dosages, incorrect selection of main therapeutic targets, and primarily inadequate understanding 
of the complex pathophysiology of AD are the most prominent ones. Reduced expression of Brain 
Derived Neurotrophic Factor (BDNF) is essential in the pathogenesis of Alzheimer's disease. BDNF plays 
important functions in cell survival and differentiation, neuronal outgrowth and plasticity. It can be a 
novel target for the treatment of the disease. In Alzheimer's disease, the hippocampus, parietal, 
entorhinal, and frontal cortex all have the most extreme BDNF deficits. Lower levels of BDNF can be 
linked to neuronal death, masking any gene-related effects. High BDNF levels have been attributed to a 
lower risk of dementia and Alzheimer's. Improvements in BDNF levels imparted by exercise, plant based 
drugs, trkB receptor agonist and BDNF enhancer drug have been proved to enhance cognitive 
performance. Plant-based products and nutraceuticals can boost BDNF levels. Polyphenols are essential 
plant compounds with a wide range of therapeutic potentials. Flavonoids like calycosin, genistein, 
isorhamnetin, and luteolin have been shown to affect the level of BDNF. Curcumin, a compound derived 
from spice turmeric (curcuma longa), has a variety of biological functions in the brain, including 
antidepressant properties which also increase BDNF level in the hippocampus. Riluzole is used to treat 
amyotrophic lateral sclerosis (ALS). In a depression model with chronic corticosteroid intake, riluzole 
also restores hippocampal BDNF levels. Evidence indicates that BDNF deficiency plays a role in the 
pathogenesis of Alzheimer's disease. Drugs used to treat Alzheimer's disease have the unintended 
property of modulating BDNF levels in brain regions specifically involved in the disease's 
pathophysiology. The discovery of molecules that precisely control BDNF in particular cellular 
phenotypes could increase the effectiveness of therapy against AD. 
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1. Introduction 

Daily living activities are fundamental skills required to independently 
care for oneself and are categorized in basic and instrumental activities of 
daily living. Activities of daily living evaluation is of very importance in 
clinical practice to discriminate between healthy individuals and patients 
with mild cognitive impairment (MCI) or Alzheimer's disease (AD). One of 
the key clinical features of Alzheimer's disease (AD) is impairment in daily 
functioning. Patients with mild cognitive impairment (MCI) also 
commonly have mild problems performing complex tasks. Information 
and communication technology (ICT), particularly techniques involving 
imaging and video processing, is of interest in order to improve 
assessment [1-3]. Alzheimer’s disease is an age-related disorder 
characterized by the dysfunction and death of neurons in brain regions, 
such as the hippocampus and frontal cortex, involved in learning and 
memory processes. The neurodegenerative process in AD is believed to 
involve mitochondrial alterations, membrane-associated oxidative stress, 
altered proteolytic processing of the β-amyloid precursor protein (APP) 
and accumulation of neurotoxic forms of the amyloid β-peptide (Aβ) 
Studies of experimental models relevant to AD have provided evidence 
that Aβ and oxidative stress disrupt neuronal Ca2+, thereby rendering 
neurons vulnerable to excitotoxicity and the development of cytoskeletal 
alterations characteristic of dying neurons in AD [4-7]. 

Neurodegenerative conditions associated with cognitive decline, 
including AD are frequently associated with changes in the number and 
shape of dendritic spines prior to neuronal death. Neurodegeneration in 
AD patients is characterized by changes in neurotransmitter expression, 

reduced neutrophil numbers, synaptotoxicity, accumulation of Aβ-protein 
(β- Amyloid protein) deposits and large-scale neuronal death and neural 
atrophy in the final phase of the disease. A number of studies have 
suggested that Aβ accumulation may contribute to dendritic spine loss. 
Deficits in memory and other cognitive functions in the initial stages of the 
disease are associated with changes in the hippocampus and the 
entorhinal cortex. As many as 80% of the neurons in the hippocampus may 
die over the course of AD, and this progressive loss is manifest in the 
cognitive changes and other symptoms seen in AD patients [8]. AD 
pathogenesis is expected to be caused but the production and deposition 
of the β-Many evidences indicates that the solubility and the quantity of 
Aβ in different pools may be closely related to disease state. 

Brain-derived neurotrophic factor, also known and denoted as BDNF, is 
a protein that, in humans, is encoded by the BDNF Gene. BDNF is a member 
of the neurotrophin family of growth factors, which are related to the 
canonical nerve growth factor. Neurotrophic factors are found in the brain 
and in the periphery. BDNF itself is important for long-term memory. 
Although the vast majority of neurons in the mammalian brain are formed 
prenatally, parts of the adult brain retain the ability to grow new neurons 
from neural stem cells in a process known as neurogenesis. Brain-derived 
neurotrophic factor (BDNF) is sometimes denoted as miracle grow for the 
brain” because several studies have reported that BDNF nourishes 
neurons like that of the fertilizer nourishes a plant [9,10]. It is well-known 
that BDNF protects brain cells and stimulates growth of their dendrites 
and axons. In addition, BDNF has been associated with enhancement of 
learning and cognitive function. Brain derived neurotrophic factor (BDNF) 
is the most prevalent growth factor in the central nervous system (CNS). It 
is essential for the development of the CNS and for neuronal plasticity. 
Because BDNF plays a crucial role in development and plasticity of the 
brain, it is widely implicated in psychiatric diseases.  
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This review provides a summary of clinical and preclinical evidence for 
the involvement of this ubiquitous growth factor in major depressive 
disorder, schizophrenia, addiction, Rett syndrome, as well as other 
psychiatric and neurodevelopmental diseases.  

Neurotrophins are proteins that help to stimulate and control 
neurogenesis, BDNF being one of the most active. Mice born without the 
ability to make BDNF suffer developmental defects in the brain 
and sensory nervous system, and usually die soon after birth, suggesting 
that BDNF plays an important role in normal neural development.  Other 
important neurotrophins structurally related to BDNF include NT-3, NT-4, 
and NGF. These Nerve Growth Factor (NGF) is the archetype of this family 
of neurotrophins. BDNF is known to promote neuronal survival, axonal 
guidance, and activity-dependent synaptic plasticity. Acute increases in 
brain-derived neurotrophic factor in plasma following physical exercise 
relates to subsequent learning in older adults. BDNF acts on 
certain neurons of the central nervous system and the peripheral nervous 
system, helping to support survival of existing neurons, and encouraging 
growth and differentiation of new neurons and synapses. In the brain it is 
active in the hippocampus, cortex and basal forebrain—areas vital 
to learning, memory and higher thinking. BDNF is also found in 
the retina, kidneys, prostate, motor neurons, and skeletal muscle, and is 
also found in saliva [11].  

BDNF is made in the endoplasmic reticulum and secreted from dense-
core vesicles. It binds carboxypeptidase E (CPE), and disruption of this 
binding has been proposed to cause the loss of sorting BDNF into dense-
core vesicles. The phenotype for BDNF knockout mice can be severe, 
including postnatal lethality. Other traits include sensory neuron losses 
that affect coordination, balance, hearing, taste, and breathing. Knockout 
mice also exhibit cerebellar abnormalities and an increase in the number 
of sympathetic neurons. BDNF binds at least two receptors on the surface 
of cells that are capable of responding to this growth factor.  It may also 
modulate the activity of various neurotransmitter receptors, including 
the Alpha-7 nicotinic receptor. BDNF has also been shown to interact with 
the reelin signaling chain. The expression of reelin by Cajal–Retzius 
cells goes down during development under the influence of BDNF. The 
latter also decreases reelin expression in neuronal culture [12]. 

Various studies have shown possible links between BDNF and 
conditions, such as depression, schizophrenia, obsessive-compulsive 
disorder, Alzheimer's disease, Huntington's disease, Rett 
syndrome, and dementia, as well as anorexia nervosa and bulimia nervosa. 
Increased levels of BDNF can induce a change to an opiate-dependent-
like reward state when expressed in the ventral tegmental area in rats. 
Post mortem analysis has shown lowered levels of BDNF in the brain 
tissues of people with Alzheimer's disease, although the nature of the 
connection remains unclear. Studies suggest that neurotrophic factors 
have a protective role against amyloid beta toxicity [7-13]. 
 

2. BDNF and Alzheimer’s Disease 

Alzheimer's Disease and BDNF Reduced BDNF levels have been 
reported in a variety of pathological disorders, including Huntington's 
disease (HT), Alzheimer's disease (AD), and Parkinson's disease. 
"However, the profile of cognitive deficits greatly differs between these 
pathologies according to the brain regions affected by degeneration" [14]. 
The hippocampus, parietal, entorhinal, and frontal cortex, in all, have the 
most severe BDNF deficits in Alzheimer's disease [14]. Alzheimer's disease 
manifests itself mostly as a loss of declarative memory, with no other 
neurological processes affected [15]. This function can be attributed to the 
degenerative profile of the disease, which begins in the hippocampus, 
parahipocampal cortices, and amygdala rather than the main sensory and 
motor cortices [16].The BDNF encoding gene has been illustrated as a 
target for susceptibility to Alzheimer's disease-related depression (AD-D) 
[17]. There are various studies that support the idea that neurotrophic 
factors, especially BDNF, are important in the aetiology of AD. When BDNF 
protein and mRNA levels [14] and proBDNF levels [18] decline 
comparable to age-matched controls in the post-mortem brain of patients 
with AD, there are no differences in TrkB levels [19]. Mild Cognitive 
Impairment (MCI) also showed this decline [20], a potential prodromal 
phase of AD [21].  In addition, MCI patients had lower circulating levels of 
BDNF [22]. BDNF levels are linked to disease incidence and episodic 
memory output in patients [18], meaning that these reductions are linked 
to the disease's pathogenesis. Finally, downregulation of BDNF and 
proBDNF is believed to be an underlying cause of early Alzheimer's 
disease [18]. Laske et al. [23] discovered that patients in the early stages 
of Alzheimer's disease had slightly higher sBDNF levels than late-stage 
patients and age-matched monitors. Since the pathology is characterised 
by a loss of cell density and dendritic spines, which could influence BDNF 
levels secondarily, it is difficult to determine a causal connection between 

BNDF downregulation and the progression of this neurodegenerative 
disease. There are also results that indicate a rise in BDNF and TrkB 
concentrations in the hippocampus as well as the parietal cortex of 
patients with AD [24, 25]. This rise may be linked to compensatory 
pathways that help with β-amyloid degradation and repair. Other 
alternative moderators may also play a role in the variations and 
heterogeneity observed in these studies. Distinctions in diagnosis criteria, 
disease stages, sex and education, including the use of therapeutic 
medications such as acetylcholinesterase inhibitors or psychotropic 
medicine that are suspected to increase BDNF levels [26] or from other 
alternative causes outside the CNS such as immune cells [27]. Given that 
synaptic loss is a far greater predictor of cognitive decline than plaques or 
tangles, [28] there has been a recent shift in thinking about Alzheimer's 
disease as a "synaptic pathology" [29, 30]. Aβ monomers are naturally 
produced and secreted at firing synapses, and they are not toxic but 
neuroprotective because they play an important role in synaptic control 
[31, 32]. Aβ monomers are one of several factors that control synaptic 
activity, and they can activate CREB through the PI3K/AKT pathway, 
resulting in CREB-regulated transcription and BDNF release that is 
sustained [33, 34]. In this way, BDNF can serve as a hub for a variety of 
synaptic regulators. Self-association of Aβ monomers produces neurotoxic 
β-amyloid (Aβ) oligomers in Alzheimer's disease (AD). These oligomers 
can cause neurotoxicity in a variety of ways [35]. According to Arshavsky 
[36], the selective weakness of memory-related areas may be the result of 
complex cellular modifications needed for memory consolidation. 
Pathogenic Aβ-mediated alterations in the levels of neurotrophic factors 
(NTFs) are a critical occurrence in AD [37]. Since pathogenic Aβ oligomers 
can't trigger the PI3K/AKT pathway or induce CREB activation, an 
increase in Aβ-oligomer levels can cause CREB activation to be impaired 
in the brains of Alzheimer's patients and mouse models [38]. Soluble Aβ 
oligomers have been shown to affect signal transduction pathways 
important for learning and memory, such as CREB-regulated transcription 
[39] and NMDA receptor trafficking [40]. As a result, changes in those 
pathways may play a key role in the disease's aetiology. BDNF levels in AD 
are affected by Aβ accumulation and may be linked to Aβ-induced CREB 
transcription dysregulation [39, 41]. Even if BDNF does not affect Aβ 
accumulation, it can play a key role in modulating Aβ impact on cognitive 
and structural aspects [42]. By leading to Aβ degradation and preventing 
tau hyperphosphorylation, BDNF protects against Aβ-mediated toxicity 
[43, 44]. BDNF is expressed by microglia and astroglia in the vicinity of the 
plaque and appears to defend against neuroinflammation, promoting 
neuronal survival and preventing apoptosis [27,45].  Aβ, on the other 
hand, inhibits retrograde axonal transport of BDNF [46] and the 
conversion of pro-BDNF to mature BDNF in vitro by reducing CREB 
[47,48]. Additionally, at concentrations that do not cause cell death, it 
impairs the synaptic plasticity mediated by BDNF [49]. This 
downregulation occurs prior to plaque formation and has been related to 
memory deficits in AD animal models [50] and MCI patients [18]. Tau, a 
mediator of Aβ-induced toxicity, can downregulate BDNF in vitro and in 
vivo by itself through transcript IV [51]. As previously reported, several 
studies have shown that reductions in serum BDNF levels can be observed 
in people with MCI, so it's tempting to think that BDNF loss is a precursor 
to synaptic dysfunction. However, some differences between studies with 
MCI patients caution us to tread carefully when making these assumptions. 
Nonetheless, these findings indicate that BDNF plays a critical role in the 
control of Aβ-amyloid toxicity, indicating that BDNF dysregulation can 
play a role in synaptic dysfunction and mnemonic impairment in 
Alzheimer's disease [84]. Changes in BDNF expression may be an effect of 
earlier functional modifications in other synaptic related proteins, 
implying that, although essential to the production of AD, changes in BDNF 
expression may be an effect of earlier functional modifications in other 
synaptic related proteins. One of these proteins, in particular, may be Aβ, 
which has a normal physiological role in synaptic plasticity and neuronal 
survival in the brain in its monomeric form and may potentially play a role 
in these BDNF changes by controlling BDNF transcription and release [52]. 
In either case, BDNF's memory and cognition-enhancing properties may 
be due to its synapse-repair properties. Alterations in the cell 
microenvironment, such as a loss of trophic reinforcement, which may 
contribute to a decline in neuronal survival and proliferative activity [53], 
can play an important role in the pathological degeneration of specific 
neuronal subpopulations. During this period, increases in BDNF levels 
trigger age-related hippocampal volume changes and atrophy, which are 
connected to pathological conditions [54]. In the elderly without 
symptoms of dementia, there is evidence of 1–2% annual hippocampal 
atrophy, while in patients with Alzheimer's disease, this decline is 3–5% 
per year. Hippocampal volume is predictive of rapid conversion to 
dementia in patients with MCI [55], demonstrating its role in the 
progression of the disease. The majority of studies suggest that the BDNF 
genotype has no bearing on the likelihood of developing Alzheimer's 
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disease [56-58] [but see Fukumoto et al. [59] for proof of results only in 
women]. However, several studies have shown that Val carriers have a 
higher risk of Alzheimer's disease [60-63]. Other research has linked Met 
carriers to higher rates of episodic memory loss and hippocampal atrophy 
in patients with MCI [64-66] although not to Aβ accumulation [65]. Despite 
some discrepancies in the literature, BDNF's role in the development of 
Alzheimer's disease has been replicated with other BDNF polymorphisms 
[67, 68].  The discrepancy between studies may be attributed to variations 
in BDNF effect at different phases of the illness, with more circulating 
BDNF in MCI patients and fewer in AD patients [69, 64].  Lower BDNF 
levels could be related to neuronal death in Alzheimer's disease, masking 
any BDNF gene impact. Since the pathological changes caused by the 
disease become more complex as the severity increases, correlations 
between the BDNF Val66Met polymorphism and AD should be more 
evident in preclinical stages, where the disease is almost exclusively 
manifested by subtle changes in mnemonic efficiency [70]. Neurotrophic 
factors help to prevent not only neural and synaptic dysfunction, but also 
cognitive impairment in Alzheimer's patients [70]. Higher levels of sBDNF 
have been linked to a reduced risk of dementia and Alzheimer's disease in 
the future [71] as well as slower rates of decline [72]. Similarly, 
pharmacologically mediated or aerobic exercise-induced improvements in 
BDNF levels are linked to improved cognitive function and reduced 
synaptic dysfunction in both humans at risk of developing AD and animal 
models of AD [73, 74]. These results may be linked to BDNF's ability to 
prevent neuronal degeneration caused by lesion [75, 76]. According to this 
theory, BDNF gene transfer after a lesion partially restored learning ability 
and synaptic plasticity deficits in an AD model in which BoNTx-induced 
entorhinal cortex damage was used to simulate AD pathology [77]. 
"Despite widespread Aβ plaque and tau pathology, neural stem cell 
transplants or CREB binding protein gene transfers reversed spatial 
memory deficits in AD mouse models via BDNF [78, 39]. In analysis, 
administering BDNF to the entorhinal cortex of amyloid transgenic mice 
restored neuronal atrophy and synaptic loss, regulated neuronal 
signalling, and reduced associated mnemonic deficits without influencing 
amyloid plaque load [42], illustrating that BDNF can exert its protective 
effect by amyloid-independent mechanisms. Moreover, in lab animals of 
Alzheimer's disease as well as in preclinical trials, 7,8-dihydroflavone (7,8-
DHF), Neotrofin (a hypoxanthine derivative that inhibits neurotrophic 
factor production), and Neuropep-1 (a BDNF modulating peptide) have 
been seen to reverse memory deficits [79-81, 84]. In this way, BDNF can 
play a role in mediating the anti-degenerative effects of exercise and 
calorie restriction [82]. This emphasises the importance of developing 
therapeutic approaches to reduce the risk of developing dementia or to 
delay the development of dementia in MCI patients, a direction that is 
currently being pursued. Many of these new paths point to behavioural 
modifications as possible therapies, including antioxidant diets, 
environmental enrichment, and social activity, as well as physical and 
cognitive exercise [83]. 

Fig. 1 shows Alzheimer's disease is connected by the molecular 
pathways mediated by BDNF. External stimuli that cause epigenetic 
regulation processes (stress, maternal deprivation, or lack of activity) may 
result in a decrease in BDNF expression and neuronal activity. Atrophy, 
neuronal death, and cognitive loss occur as a result, which can lead to 
Alzheimer's disease. The BDNF/TrkB signalling pathway, which 
stimulates downstream Akt and ERK signalling, is disrupted in these 
diseases. As a consequence, such changes disrupt CREB signalling, 
resulting in BDNF downregulation [85]. 
 

 
Fig. 1 Pathogenic hypotheses for synaptic and neuronal toxicity in Alzheimer’s 
disease 

 

3. Targeting BDNF Signalling Pathway by Natural Products 

 Clinical trials for the treatment of Alzheimer's disease using viral 
vector-mediated BDNF gene delivery in the entorhinal cortex area of AD 
patients are still in the early stages [86, 99]. As a result, using plant-based 
products and nutraceuticals to boost BDNF levels is a safer option. 

Polyphenols are essential plant compounds with a wide range of 
therapeutic potential, and an increasing body of evidence suggests that 
they can play a role in neuroprotection [87-90]. Various polyphenolic 
compounds, such as catechin, chlorogenic acid, luteolin, silybin, calycosin, 
genistein, hyperforin, and hypericin, have been shown to affect BDNF in 
several studies. Polyphenols have been shown to increase BDNF levels in 
the brain by activating the extracellular signal-regulated kinase (ERK) and 
cyclic adenosine monophosphate (cAMP) response element binding 
protein (CREB-(a synaptic plasticity associated protein)) cascades, both of 
which are involved in BDNF gene expression [84, 88, 99]. Polyphenols bind 
to BDNF TrkB receptors and function as agonists [91]. The natural 
compounds that may have an impact on BDNF are mentioned below. We 
also highlight some research on plants and their extracts that have BDNF-
stimulating properties. The majority of the compounds had an up-or 
down-regulating effect on BDNF levels in the brain [92, 93]. 
Complementary and complementary medicine may be a lifesaver for 
people suffering from such illnesses. Green tea, Ginkgo biloba, Quercus 
robur extracts, curcumin, and other natural products can be helpful to 
patients suffering from depression by affecting the neuronal system [94]. 
In a murine model of depression, compounds like ginsenoside Rg1 were 
found to have neuroprotective and antidepressant-like effects by 
activating the cAMP response element binding protein (CREB)-BDNF 
system inside the basolateral amygdala [95]. In rats, curcumin treatment 
increased BDNF levels and significantly decreased depression-like 
behaviour [96].  In mouse models of depression, long-term administration 
of green tea polyphenols increased BDNF levels and decreased 
adrenocorticotropic hormone and cortisol levels, as well as improved 
psychological stress-induced cognitive dysfunctions [97,98]. Honokiol, 
magnolol, spicatoside A, catechin, chlorogenic acid, alpinetin, luteolin, 
silybin, calycosin, genistein, fisetin, isorhamnetin, fucoxanthin, corallocins, 
eicosapentaenoic acid, scopoletin, hyperforin, and hypericin are all 
essential polyphenolic compounds with BDNF-induce. The majority of the 
compounds have been shown to increase BDNF secretion and expression 
[99]. These compounds are polyphenolic in nature and extracted from 
natural resources. These are natural antioxidants, according to most 
experts. Several of these compounds have also gone through different 
stages of clinical trials [99]. BDNF levels and results have been shown to 
be boosted by a variety of botanicals and polyphenols. They achieve these 
effects through a variety of mechanisms, including increased BDNF gene 
transcription [100], upregulation of BDNF [101] and TrkB [102], ERK and 
CREB signalling, and extracellular signal regulated kinase (ERK) and CREB 
signalling [103].  Xu et al. suggested oestrogen receptor-mediated 
upregulation of BDNF expression as a potential mechanism for flavonoids 
like calycosin, genistein, isorhamnetin, and luteolin in enhancing BDNF 
levels in astrocytes [104]. Sohrabji et al. [105] confirmed the presence of 
oestrogen response elements in the BDNF gene and estrogen-mediated 
upregulation of BDNF transcription, which supports this hypothesis. In 
astrocytes, the caffeine ester fraction and scutellarin increase BDNF 
synthesis. According to Chai et al. [106], this impact may be due to 
increased CREB and Akt phosphorylation. CREB and Akt phosphorylation-
mediated increased BDNF synthesis has been proposed by Chai et al. as a 
potential mechanism for BDNF upregulation. 7,8-dihydroxyflavone, on the 
other hand, has been shown to mimic BDNF behaviour rather than 
modulating BDNF levels or effects. The agonistic action of 7,8-
dihydroxyflavone at TrkB receptors in the hippocampal and motor 
neurons produces a BDNF-like effect [107, 108]. 
 

4. Pharmacological Interventions to Up-Regulate BDNF Signalling 

Agents that Increase BDNF Levels  

The terminal region of the CoA molecule is made up of cysteamine, 
which is a natural product of cells. Cysteamine, a natural product of cells, 
makes up the terminal region of the CoA molecule. Cysteine and a similar 
drug, cystamine, have been shown in studies to have neuroprotective 
effects in Huntington's disease mice by increasing central BDNF levels 
[109]. In addition, cystamine or cysteamine injection will raise serum 
BDNF levels in both wild-type and HD mice. Cytamine or its derivatives 
may have possible antidepressant therapeutic effects since activation of 
the BDNF-dependent pathway plays a key role in the mechanism of 
antidepressant therapeutic action [110]. Deltamethrin, a pyrethroid 
insecticide, has been shown to improve BDNF gene expression and thus 
has antidepressant therapeutic potential [111]. A recent study in mice 
supported this finding, demonstrating that deltamethrin can reduce 
immobility time in the FST. Deltamethrin's antidepressant-like effects 
have been blocked by intracerebroventricular injection of a BDNF 
receptor TrkB inhibitor, indicating that deltamethrin's antidepressant-like 
effects are mediated by BDNF signalling pathways [112]. Over 100 
enzymes involved in the metabolism of carbohydrates, fatty acids, 
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proteins, and nucleic acids include zinc as a cofactor. Chronic zinc 
treatment has been shown to increase the levels of BDNF mRNA in the rat 
cerebral cortex [113]. In the brain, hydrogen sulphide (H2S) acts as a 
neuroprotectant against oxidative stress. In the hippocampus of chronic 
unpredictable moderate stress rats, H2S has been shown to upregulate the 
levels of BDNF and p-TrkB protein [114]. Curcumin, a compound derived 
from curry spice, has a variety of biological functions in the brain, 
including antidepressant-like properties. Chronic curcumin also increases 
hippocampal BDNF in a dose-dependent manner [115]. The drug riluzole 
is used to treat amyotrophic lateral sclerosis (ALS). In a depression model 
with chronic corticosteroid intake, riluzole also restores hippocampal 
BDNF levels [116]. Harmine is a β-carboline alkaloid extracted from 
Ayahuasca, a psychotropic herb decoction. In the rat hippocampus, 
repeated administration of harmine raises BDNF protein levels [117, 118]. 

 

5. Non-Pharmacological Intervention Lifestyle  

The prospect of interfering with the progression of Alzheimer's disease 
by basic yet difficult behavioural changes may have consequences for 
preventing cognitive deterioration associated with the disease [119]. 
Lazarov et al. [120] have elegantly shown that an enriched environment 
results in a significant reduction of β-amyloid deposits in the brain as 
compared to animals housed in normal conditions. This finding is 
consistent with previous research that suggests synaptic activity [121], 
which is increased in an enriched environment, may influence b-amyloid 
development. While dissecting the various components of environmental 
manipulations is difficult, we must consider that increased physical 
activity can play a role. In a transgenic model of Alzheimer's disease, 
exercise has recently been shown to reduce bamyloid build-up [122]. This 
finding is in line with an epidemiologic study that found a significantly 
higher risk of cognitive impairment in inactive patients [123], as well as 
another study that showed physical activity protects against cognitive 
decline [124]. Food consumption can change as a result of changes in 
lifestyle. As a result, the possibility that diet could affect the onset and 
progression of AD has been considered. Dietary factors in Alzheimer's 
disease have been thoroughly studied by Luchsinger and Mayeux [125]. 
They conclude that, while epidemiological studies have looked into the 
connection between diet and Alzheimer's disease, the findings aren't 
conclusive. Only a few studies have shown the possible benefit of the 
micronutrient vitamin E in the prevention of Alzheimer's disease, [126-
129] indicating that oxidative stress inhibition could be significant in 
delaying the development of the disease. Markers of oxidative damage, 
such as increased lipid peroxidation or increased protein and DNA 
oxidation, are also affected in the brains of AD patients, according to post-
mortem studies [130]. While addressing the molecular mechanisms 
through which the environment may function in animal models of AD is 
difficult, it is worth noting that BDNF is a common denominator that is 
associated with the various lifestyle changes discussed above and their 
effect on cognition. In reality, rats raised in an enriched environment 
perform better on a spatial memory task and have higher levels of BDNF 
in the hippocampus and cerebral cortex, according to Ickes et al. [131]. 
Similarly, Lazarov et al. [120] found that BDNF levels are higher in animal 
models of Alzheimer's disease with lower levels of bamyloid deposition. 
These findings suggest that BDNF can play a role in mediating the benefits 
of enriched conditions in animal models of Alzheimer's disease. Vaynman 
et al. [132] investigated the molecular basis for the increase in cognition 
caused by physical activity and discovered that physical exercise 
improved cognitive functions by upregulating BDNF. BDNF tends to play a 
role in the recovery of function after traumatic brain injury [133], implying 
that it plays a critical role in mediating the beneficial effects of voluntary 
exercise. In terms of diet, only vitamin E has been shown to be involved in 
epidemiological research looking at food intake and Alzheimer's disease 
[126-129]. Vitamin E, interestingly, reversed the decreases in BDNF 
expression and CREB phosphorylation in the hippocampus caused by a 
high-fat diet, while also improving cognitive functions [134]. These 
findings indicate that vitamin E supplementation could be a developing 
therapeutic choice for diseases characterised by oxidative damage, such as 
Alzheimer's disease, by enhancing the BDNF and CREB pathways [135]. 
 

6. Discussion 

Reduced BDNF levels have been reported in Huntington's disease, 
Alzheimer's disease and Parkinson's disease. The hippocampus, parietal, 
entorhinal, and frontal cortex, in all, have the most severe BDNF deficits. 
Downregulation of BDNF and proBDNF is believed to be an underlying 
cause of early Alzheimer's Disease. It is difficult to determine a causal 
connection between BNDF downregulation and the progression of this 

neurodegenerative disease.  Aβ monomers are naturally produced and 
secreted at firing synapses. They are not toxic but neuroprotective because 
they play an important role in synaptic control. Aβ-mediated alterations in 
the levels of neurotrophic factors (NTFs) are a critical occurrence in 
Alzheimer's disease. Soluble Aβ oligomers have been shown to affect 
signal transduction pathways important for learning and memory. 
Changes in those pathways may play a key role in the disease's aetiology. 
BDNF dysregulation can play a role in synaptic dysfunction and mnemonic 
impairment in Alzheimer's disease. Changes in BDNF expression may be 
an effect of earlier functional modifications in other proteins. Lower BDNF 
levels could be related to neuronal death, masking any gene impact. Val 
carriers have a higher risk of developing Alzheimer's. Other research has 
linked Met carriers to higher rates of episodic memory loss and 
hippocampal atrophy in patients with MCI, although not to Aβ 
accumulation. Despite some discrepancies in the literature, BDNF's role in 
the development of Alzheimer's Disease has been replicated with other 
BDNF polymorphisms. High levels of sBDNF have been linked to a reduced 
risk of dementia and Alzheimer's disease in the future. Exercise-induced 
improvements in BDNF levels are linked to improved cognitive function. 
External stimuli that cause epigenetic regulation processes (stress, 
maternal deprivation, or lack of activity) may result in a decrease in BDNF 
expression and neuronal activity. This emphasises the importance of 
developing therapeutic approaches to reduce the risk of developing 
dementia or to delay the development of dementia in MCI patients. Many 
of these new paths point to behavioural modifications as possible 
therapies, including antioxidant diets, environmental enrichment, and 
social activity, as well as physical and cognitive exercise.  Plant-based 
products and nutraceuticals to boost BDNF levels are a safer option. 
Polyphenols are essential plant compounds with a wide range of 
therapeutic potential. Various polyphenolic compounds have been shown 
to affect BDNF in several studies. Green tea, curcumin, Quercus robur 
extracts, and other natural products can be helpful to patients suffering 
from depression. Complementary medicine may be a lifesaver for people 
suffering from such illnesses. Some research on plants and their extracts 
that have BDNF-stimulating properties. The majority of compounds had 
an up-or down-regulating effect on BDNF levels in the brain. BDNF levels 
and results have been shown to be boosted by a variety of botanicals and 
polyphenols. Botanicals achieve these effects by increasing BDNF gene 
transcription and upregulation of signalling pathways. 7,8-
dihydroxyflavone, on the other hand, mimics BDNF behaviour rather than 
modulating BDNF levels or effects. CREB and Akt phosphorylation-
mediated BDNF synthesis has been proposed by Chai et al. as a potential 
mechanism for BDNF upregulation. Cysteine and a similar drug, cystamine, 
have been shown in studies to have neuroprotective effects in 
Huntington's disease mice by increasing central BDNF levels. Hydrogen 
sulphide (H2S) acts as a neuroprotectant against oxidative stress. 
Curcumin, a compound derived from curry spice, has a variety of biological 
functions in the brain, including antidepressant-like properties. Wang et al 
created the AS86 TrkB agonist antibody, which improves neurite 
outgrowth and cell survival by directly activating TrkB and its 
downstream signalling in an in vitro model. Exercise has been shown to 
reduce bamyloid build-up in a transgenic model of Alzheimer's disease. 
The possibility that diet could affect the onset and progression of AD has 
been considered. BDNF levels are higher in animal models of Alzheimer's 
disease with lower levels of β-amyloid deposition. Vaynman et al. [132] 
investigated the molecular basis for the increase in cognition caused by 
physical activity. Vitamin E supplementation could be a developing 
therapeutic choice for diseases characterised by oxidative damage, such as 
Alzheimer's, by enhancing the BDNF and CREB pathways.  
 

7. Conclusion 

Evidence indicates that BDNF deficiency plays a role in the pathogenesis 
of Alzheimer's disease. Drugs used to treat Alzheimer's disease have the 
unintended property of modulating BDNF levels in brain regions 
specifically involved in the disease's pathophysiology. The ability to fine-
tune BDNF expression in specific brain sites can enable a general 
refinement of strategies to combat this devastating disorder. The 
discovery of molecules that precisely control BDNF in particular cellular 
phenotypes could increase the effectiveness of therapy against AD. 
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