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ABSTRACT
Treatment of amnesia, a debilitating cognitive disorder associated with age and neurodegenerative disorders, remains a formidable obstacle. 
Traditional Chinese medicine (TCM) makes use of quercetin, a dietary flavonoid known for its neuroprotective benefits, as discussed in this 
review. Notably, quercetin is linked to several TCM remedies, including Jiang Huang (Curcuma longa) and He Shou Wu (Fo-ti), which have long 
been used for their restorative effects on cognitive function and the prevention of memory loss. According to TCM, these formulas promote 
better mental health by strengthening the circulatory and endocrine systems and boosting blood flow. This review explores the molecular basis 
of quercetin’s neuroprotective advantages, focusing on its role in oxidative stress control, neuroinflammation reduction, and synaptic plasticity 
augmentation. We investigated novel methods of quercetin delivery to increase its therapeutic efficacy, solve pharmacokinetic limitations, and 
critically assess clinical and preclinical data. In addition, we explored possible future research directions and translational implications for 
neurodegenerative illnesses, drawing attention to quercetin’s abilities as an anti-inflammatory, effective antioxidant, and an important part 
of TCM. TCM emphasizes quercetin’s ability to improve the quality of life and restore cognitive function by employing it in comprehensive 
therapy regimens.
Keywords: Quercetin, Amnesia, Mechanistic insights, Neuroprotective effects, Traditional Chinese Medicine.

INTRODUCTION

Depiction
Quercetin, a flavonoid found in many fruits and vegetables, seems 
promising for amnesia studies. Neuroprotective characteristics of this 
strong antioxidant may reduce oxidative stress and inflammation, two 
significant memory decline. Quercetin boosts neuroplasticity and 
neurogenesis, helping the brain generate and remember memories. Its 
neurotransmitter modulation and cerebral blood flow improvements 
boost cognition. Quercetin’s chemical structure allows it to pass 
the blood-brain barrier and interact with neural tissues.1 This 
distinguishes it from other antioxidants and boosts brain health. 
Studies show that quercetin increases BDNF, a protein essential for 
neuronal survival and synaptic plasticity. BDNF upregulation helps 
maintain neuronal networks and establish new ones, which may 
compensate for amnesia. Quercetin also inhibits acetylcholinesterase, 
which breaks down acetylcholine, a neurotransmitter needed 
for memory and learning. Quercetin may improve memory and 
cognition by maintaining brain acetylcholine. In Alzheimer’s disease, 
cholinergic dysfunction is common, making this mechanism of action 
important. Recent studies have shown quercetin’s capacity to modify 
the gut microbiome, which affects brain function through the gut-

brain axis. By supporting gut flora balance, quercetin may indirectly 
improve cognitive health and memory. This new research shows the 
compound’s diverse approach to amnesia and cognitive decline.2 
Quercetin’s systemic anti-inflammatory activities and cerebral effects 
make it neuroprotective. Neurodegenerative and cognitive diseases 
are linked to chronic inflammation. Quercetin may improve brain 
function and memory by lowering inflammation. Quercetin has uses 
beyond cognitive impairment. Quercetin-rich meals and supplements 
may lessen the risk of amnesia and age-related cognitive impairment 
due to their neuroprotective qualities. This preventative strategy 
supports the increased interest in lifestyle interventions for brain 
health throughout life. Quercetin may treat amnesia and age-related 
cognitive deficits naturally, as scientists study its memory-enhancing 
properties. The compound’s safety and extensive availability in 
ordinary meals make it appealing to academics and cognitive health 
enthusiasts. Quercetin’s therapeutic potential in amnesia and related 
diseases is being investigated through clinical trials of optimal dosages 
and administration techniques. While quercetin shows potential, it 
should not be used alone to treat severe cognitive problems. It may 
complement existing therapy and lifestyle changes in a complete 
brain health approach. 
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 The Significance of Quercetin in Traditional 
Chinese Medicine (TCM)
Quercetin, a f lavonoid widely found in fruits, vegetables, and 
grains, is not only recognized for its potent antioxidant activities 
and neuroprotective properties but also holds a significant place 
within Traditional Chinese Medicine (TCM). While quercetin may 
not be classically identified in historical TCM texts, its beneficial 
properties align closely with fundamental TCM concepts, enabling 
its incorporation into holistic treatment protocols to enhance overall 
health and address specific ailments.

Historical Usage in TCM
Traditional Chinese Medicine (TCM) has a long history of utilizing 
natural substances for health improvement. This methodology is 
based on the belief that food and herbs can greatly influence both 
physical and mental well-being. Several foods are rich in quercetin, 
such as onions, apples, and many medicinal plants, which have been 
venerated in TCM for a long time. However, quercetin itself may not 
be expressly referenced in old Chinese herbal compendiums. These 
foods are associated with “cooling” features that nourish the yin of 
the body, lower heat, and balance the energies of the elements. These 
properties correlate with the benefits that quercetin is intended to 
have against oxidative stress and inflammation. Within the area of 
TCM, quercetin has been acknowledged in a roundabout way through 
its dietary sources. The consumption of foods that are abundant in 
quercetin, for example, is believed to be beneficial to the Heart and 
Spleen, which in turn contributes to enhanced cognitive function and 
emotional well-being. These are major topics in both TCM diagnosis 
and therapy interventions. 

Traditional Beliefs Regarding Properties
According to TCM, health is connected to the harmonious balance of 
Yin and Yang, the flow of Qi, and the circulation of blood throughout 
the body. Quercetin’s wide range of health benefits, as seen through 
the lens of TCM, encompasses a wide variety of ailments. It is said 
to possess anti-inflammatory, antioxidant, and neuroprotective 
qualities, which are in line with concepts of bringing about balance 

and enhancing vitality. The antioxidant quercetin is thought to 
assist the body’s natural defenses against heat and dampness. It 
is commonly believed that quercetin is responsible for a variety 
of health issues, including inflammation and cognitive decline. 
Quercetin is considered to be an agent that, when used in TCM 
therapies, nourishes the body’s Qi and blood while also enhancing the 
immune response, enabling the body’s natural healing mechanisms 
to function more effectively. The association between quercetin 
and the enhancement of immune function and the modification of 
inflammation is a topic that resonates with TCM perspectives on the 
prevention and treatment of illness. 

Integration into Holistic Treatment Protocols
In the context of TCM, the incorporation of quercetin into therapeutic 
methods is reflective of a greater trend toward combining traditional 
herbal knowledge with contemporary scientific understanding. Both 
TCM and modern medicine are primarily concerned with the role 
that quercetin plays in the management of chronic diseases, concerns 
about cognitive health, and inflammation. Within the context of 
holistic treatment programs, quercetin might be included in standard 
herbal remedies to bring about improved therapeutic outcomes. 
While TCM emphasizes bringing the body’s energies into harmony, 
combining quercetin-rich natural foods or extracts with traditional 
TCM herbs such as Ginkgo biloba or Goji berries, for example, would 
offer complementary effects. This would be accomplished by utilizing 
the properties of quercetin to improve cerebral blood flow and 
mitochondrial function. Furthermore, practitioners may recommend 
dietary changes that give foods rich in quercetin the highest priority. 
This is because these foods are vital components of a treatment 
program that includes mending through both inner nourishment 
and outer harmony. The holistic perspective of TCM, in which diet, 
lifestyle, and natural therapies work together to enhance long-term 
health and vitality, is complemented by this method (Fig 1). 

Types of Amnesia
Amnesia can be temporary or long-lasting. As different illnesses can 
lead to amnesia, there are many types of amnesia. Retrograde amnesia 

Fig 1: Common manifestation of amnesia (Guzman-Martinez L., et al 2019)
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(RA) is the loss of knowledge acquired before the onset of amnesia. 
This disorder, which impacts both episodic and semantic memory, is 
frequently identified following injury to the medial temporal lobe (Fig 1). 
As a result, individuals with retrograde amnesia struggle to recall 
the things that happened before the amnesia-triggering incident. 
However, each patient experiences a memory gap of varying time 
and intensity. The incapacity of an individual to form new memories 
is known as anterograde amnesia (AA). In certain situations, patients 
permanently lose their capacity to learn new knowledge. Anterograde 
amnesia can be either transitory or permanent, depending on 
the underlying causes. The amnesia is probably only transitory if 
the onset has a psychiatric reason, and memory will eventually 
return to normal. But if brain damage results in forgetfulness, it 
will be irreversible. Approximately 1.0 to 2.6% of people suffer 
from dissociative amnesia, a form of psychological amnesia. The 
memory lapses caused by dissociative amnesia are what set it apart. 
Fugue, generalized, and localized are the three main patterns. An 
individual may suffer from localized dissociative amnesia as a result 
of a particular traumatic event. Lastly, individuals who suffer from 
fugue dissociative amnesia, a type of global dissociative amnesia, may 
unexpectedly find themselves in a new place without any explanation. 
Since there is no physical harm to the brain, dissociative amnesia 
is treated. Forgetting early episodic memories is a symptom of 
childhood amnesia, which is also called infantile amnesia.3

The underdevelopment of the baby’s brain is thought to be the 
cause of this very prevalent type of amnesia. Very few adults have 
the remarkable ability to remember details from their early years. 
It is possible that the brain and memory system do not mature fully 
or at the required rate when learning and memory storage begin 
in these formative years. Transient global amnesia is an abrupt 
bewilderment in an attentive person. Epilepsy and stroke aren’t to 
blame for this confusion. During transitory global amnesia, a person 
cannot form new memories; therefore, recent events are forgotten. 
No idea where you are or how you got there. You may not remember 
the present. Because you forget the answers, you may keep asking 
the same questions. When asked to recall events from a day, month, 
or year ago, you may blank. It mostly affects middle-aged and older 
persons. Transient global amnesia lets you remember yourself and 
familiar individuals. Transient global amnesia always improves over 
several hours. During rehabilitation, you may recall incidents. While 
transient global amnesia isn’t dangerous, it can be scary (Fig 2).4

Pathophysiology of Amnesia
A complicated neurological disorder marked by memory loss, 
amnesia affects many facets of brain activity and is caused by several 
complex pathophysiological processes. With its underlying causes 
and manifestations, this multifarious condition can show itself as 
retrograde amnesia—loss of existing memories—and anterograde 
amnesia, an inability to create new memories. Particularly 
influencing the acetylcholine, dopamine, and glutamate systems, 
neurotransmitter malfunction is a major factor in the development 
of amnesia. Often reduced in amnesic states is acetylcholine, a 
neurotransmitter vital for memory formation and recall. Reduced 
synaptic transmission and lowered neural plasticity brought on by this 
depletion limit the brain’s capacity to efficiently encode and retrieve 
information. Conversely, dopamine dysregulation can compromise 
cognitive flexibility and working memory, therefore influencing the 
executive capacities of the brain and its capacity to process and control 
information in real-time. Processes basic to memory consolidation 
and learning, synaptic plasticity, and long-term potentiation may 
be disrupted by glutamate imbalances. Recent years have seen great 
interest in the role oxidative stress and mitochondrial malfunction 
play in forgetfulness. These mechanisms cause memory loss by 
contributing to neuronal injury and altered energy metabolism. 
Oxidative stress results from an imbalance between the body’s 
capacity to neutralize reactive oxygen species (ROS) and their 
creation, therefore causing cellular damage. The powerhouses of 
cells, mitochondria, are especially sensitive to oxidative stress, 
and their malfunction can cause lower ATP generation, disturbed 
calcium homeostasis, and, finally, neural death. Particularly 
clear pathophysiological pathways related to amnesia-associated 
neurodegenerative disorders, such as Alzheimer’s disease, Parkinson’s 
disease, and vascular dementia, include these. Particularly in 
areas important for memory generation and retrieval, such as the 
hippocampal and entorhinal cortex, the accumulation of beta-amyloid 
plaques and neurofibrillary tangles formed of hyperphosphorylated 
tau protein causes extensive neuronal death in Alzheimer’s disease. 
Severe memory loss and cognitive deterioration follow this gradual 
neurodegeneration. Another often occurring cause of amnesia is 
vascular dementia, which causes ischaemic damage and consequent 
memory loss by inadequate blood supply to the brain. The several 
causes of this disorder include small vessel disease, atherosclerosis, 
and stroke. The lower blood flow causes insufficient oxygen and 

Fig 2: Taxonomy of Amnesia: A Comprehensive Illustration (Chiang M.C., et al 2018)
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nutrition availability to brain tissues, which causes neuronal death and 
the disturbance of neural networks essential for memory operation. 
The development of focused therapy approaches for amnesia depends 
on an awareness of these linked pathophysiological pathways. 
Current studies concentrate on several approaches: neuroprotective 
strategies to lower oxidative stress and mitochondrial dysfunction, 
neurotransmitter modulation to restore balance in affected systems, 
and treatments meant to lower the accumulation of pathological 
proteins in neurodegenerative diseases.5-8

Disruptions in the neural pathways in the brain that are 
responsible for memory processing cause amnesia. Damage to the 
hippocampus, which plays a crucial part in the formation of new 
declarative memories, can result in anterograde amnesia. A lesion 
to the medial temporal lobe, which includes the entorhinal cortex 
and the hippocampus, is detrimental to the creation of long-term 
memories since it is necessary for the consolidation of memories. 
Memory difficulties can be caused by damage to either the prefrontal 
cortex or the amygdala. The prefrontal cortex is responsible for 
managing working memory, while the amygdala is responsible for 
emotional memory. In addition, the thalamus plays a role in the 
processing of sensory memories, and injury to this region can lead 
to disruptions in episodic memory.9

Quercetin’s Action Mechanism in Cognitive 
Impairment

Antioxidant effects
Quercetin exhibits potent antioxidant properties by scavenging 
reactive oxygen species (ROS), which are harmful molecules that 
can damage cellular components. It reduces lipid peroxidation in 
neuronal membranes, preserving their integrity and function. By 
preventing oxidative damage to neurons, curcumin helps maintain 
neuronal health and viability. The antioxidant effects of curcumin 
extend beyond direct ROS scavenging; it also enhances the activity 
of endogenous antioxidant enzymes such as superoxide dismutase 
(SOD), catalase, and glutathione peroxidase. This dual action of 
direct ROS neutralization and boosting the body’s natural antioxidant 
defenses provides comprehensive protection against oxidative stress 
in the brain.

Anti-inflammatory properties
Quercetin demonstrates significant anti-inf lammatory effects 
by inhibiting pro-inf lammatory cytokines, which are signaling 
molecules that promote inflammation. It downregulates NF-κB, a 
key transcription factor involved in inflammatory responses. These 
actions collectively reduce neuroinflammation, which is implicated in 
various neurodegenerative disorders. Additionally, curcumin inhibits 
the activity of cyclooxygenase-2 (COX-2) and lipoxygenase enzymes, 
further suppressing inflammatory pathways. It also modulates the 
production of prostaglandins and leukotrienes, which are important 
mediators of inflammation. By targeting multiple inflammatory 
pathways, curcumin provides a comprehensive approach to reducing 
neuroinflammation and its associated detrimental effects on cognitive 
function.

Modulation of neurotransmitter systems
Quercetin influences several neurotransmitter systems. It enhances 
acetylcholine levels by inhibiting acetylcholinesterase, an enzyme 
that breaks down acetylcholine. This action is particularly relevant 
for cognitive function, as acetylcholine plays a crucial role in memory 
formation and attention. Quercetin also modulates glutamatergic 
and dopaminergic pathways, which are crucial for various aspects of 
brain function, including learning, memory, and mood regulation. 
Furthermore, quercetin has been shown to influence serotonergic 
neurotransmission, potentially contributing to its mood-enhancing 
effects. By modulating multiple neurotransmitter systems 
simultaneously, curcumin exerts a broad impact on brain function 
and cognitive performance.

Promotion of neurogenesis and synaptic plasticity
Quercetin upregulates brain-derived neurotrophic factor (BDNF), a 
protein that supports the survival of existing neurons and encourages 
the growth and differentiation of new neurons and synapses. It also 
activates neuroprotective signaling pathways, which contribute to 
enhanced neuroplasticity and cognitive function. In addition to 
BDNF, curcumin has been shown to increase the expression of other 
neurotrophic factors such as nerve growth factor (NGF) and glial cell 
line-derived neurotrophic factor (GDNF). These factors collectively 
promote neuronal survival, differentiation, and the formation of new 

Fig 3: Illustration depicting the spectrum of quercetin’s pharmacological efficacy (Chiang M.C., et al 2018)
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synaptic connections. Curcumin also enhances synaptic plasticity 
by modulating the expression of synaptic proteins and promoting 
dendritic spine formation, which is crucial for learning and memory 
processes.

Prevention of tau hyperphosphorylation
Quercetin helps prevent the hyperphosphorylation of tau proteins, a 
process associated with neurodegenerative disorders like Alzheimer’s 
disease. By preserving microtubule integrity and maintaining axonal 
transport, curcumin supports the structural and functional health 
of neurons. Tau hyperphosphorylation leads to the formation of 
neurofibrillary tangles, a hallmark of Alzheimer’s disease. Quercetin 
not only inhibits the hyperphosphorylation process but also promotes 
the clearance of abnormal tau aggregates through enhanced autophagy 
and proteasomal degradation. This dual action on tau protein 
metabolism contributes significantly to curcumin’s neuroprotective 
effects in the context of neurodegenerative disorders.

Collective impact
The combined effects of quercetin’s various mechanisms contribute 
to mitigating cognitive decline and improving memory function 
in amnesic conditions. These neuroprotective and cognitive-
enhancing properties make curcumin a promising compound for 
maintaining brain health and potentially preventing or slowing the 
progression of neurodegenerative disorders. The synergistic action 
of its antioxidant, anti-inflammatory, neurotransmitter-modulating, 
and neuroplasticity-promoting effects creates a comprehensive 
neuroprotective profile. Furthermore, curcumin’s ability to cross 
the blood-brain barrier enhances its potential as a therapeutic agent 
for neurological conditions. Its pleiotropic effects on multiple cellular 
and molecular targets in the brain underscore its potential as a multi-
faceted approach to supporting cognitive function and neuronal 
health across various neurological conditions and age-related mental 
decline (Fig 3).10-17

Mechanism of action of quercetin in the context 
of TCM
There are several TCM concepts that quercetin addresses, one of 
which is the promotion of yin and the reduction of Yang excess.   As 
a result of its influence on the liver and heart systems, quercetin 
helps to compensate for memory loss in cases of amnesia. This, in 
turn, helps to promote the maintenance of existing brain networks as 
well as the formation of new pathways.   In addition, the suppression 
of acetylcholinesterase that quercetin provides helps to conserve 
Shen, which in turn promotes cognitive retention, particularly in 
conditions in which Qi stagnation and Yin deficiency are present, 
such as Alzheimer’s disease.

Molecular Mechanisms of Quercetin in 
Alleviating Neurological Behavior with Respect 
to TCM
Quercetin plays a significant role in ameliorating oxidative stress 
and apoptosis, particularly in the context of Alzheimer’s disease 
(AD). The molecular basis of quercetin’s action can be primarily 
understood through its interaction with the Keap1/Nrf2/HO-1 
signaling pathway, critical for maintaining redox homeostasis and 

protecting against oxidative damage. Here’s a detailed description 
of its molecular role:

Keap1/Nrf2/HO-1 Pathway Activation
•	 Quercetin activates the antioxidant response via the Keap1/

Nrf2 pathway. Under normal circumstances, Keap1 binds 
to Nrf2 in the cytoplasm and promotes its degradation. 
When quercetin is present, it induces a conformational 
change in Keap1, leading to the dissociation and nuclear 
translocation of Nrf2.

•	 Once in the nucleus, Nrf2 binds to antioxidant response 
elements (AREs) in the DNA, initiating the transcription 
of various antioxidant genes such as HO-1 (Heme 
oxygenase-1) and NQO1 (NAD(P)H dehydrogenase 
[quinone] 1).

Inhibition of Oxidative Stress
•	 By upregulating the expression of antioxidant enzymes like 

HO-1, superoxide dismutase (SOD), and glutathione peroxidase 
(GSH-Px), quercetin enhances the cellular antioxidant capacity. 
This helps neutralize reactive oxygen species (ROS) and reduces 
lipid peroxidation, which is implicated in the neurodegeneration 
seen in AD.

•	 Quercetin’s ability to reduce ROS levels prevents oxidative 
damage to neurons, which is a significant contributor to 
neurodegeneration and cognitive decline in AD patients.

Reduction of Amyloid Beta (Aβ) Accumulation
•	 Quercetin has been shown to decrease the production and 

accumulation of Aβ plaques in the brain, which are hallmarks 
of Alzheimer’s pathology. This is achieved through mechanisms 
involving the modulation of various signaling pathways that 
control Aβ production and clearance.

•	 By attenuating Aβ aggregation, quercetin may alleviate synaptic 
dysfunction and protect against neuronal loss, thereby improving 
cognitive functions.

Anti-apoptotic Effects
•	 Through activating the Nrf2 pathway, quercetin exerts anti-

apoptotic effects by enhancing the expression of anti-apoptotic 
proteins such as Bcl-2 while modulating pro-apoptotic factors 
like Bax and caspase-3.

•	 This balance between pro- and anti-apoptotic signals is crucial in 
preventing excessive neuronal death, which is prevalent in AD.

Cognitive Improvement
•	 The molecular actions of quercetin translate into improved 

cognitive function, as demonstrated in behavioral assays using 
the APP/PS1 transgenic mice model. Treating these mice 
with quercetin led to significant enhancements in memory and 
learning abilities, attributed to its neuroprotective properties 
and the restorative effects on neuronal health18-25.

Preclinical Studies and Clinical Evidence
Scopolamine-Induced Amnesia Models
Quercetin administration has been shown to significantly enhance 
spatial learning and memory retention in rodents subjected to 
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scopolamine-induced cognitive deficits. This effect is attributed to 
quercetin’s ability to inhibit acetylcholinesterase activity and restore 
cholinergic function, a key neurotransmitter system involved in 
cognition.

β-Amyloid-Infused Rodents
Studies in models of Alzheimer’s disease involving β-amyloid infusion 
demonstrate that quercetin reduces hippocampal oxidative stress, 
suppresses neuroinflammatory markers, and alleviates cognitive 
deficits. These effects suggest quercetin’s potential in mitigating 
amyloid-induced neurotoxicity, which is a hallmark of AD pathology.

Ischemic Models
Experimental studies on ischemic stroke models reveal that quercetin 
treatment increases hippocampal BDNF expression, which plays a 
crucial role in neuronal survival, synaptic plasticity, and memory 
formation. Additionally, quercetin enhances neurogenesis, thereby 
promoting recovery from ischemia-induced cognitive impairment.

The use of quercetin-involved nanotechnology in treating animal 
models of neurodegeneration has demonstrated that benefits can be 
seen in a shorter amount of time and with the use of lower dosages.

According to research by Seyed Ali Fazelian et. al 2024, oak 
extract’s antioxidant properties may help treat morphine-induced 
amnesia without affecting the cholinergic system. Furthermore, 
oak extract can raise good lipids while leaving bad lipids unchanged.

•	 Cognitive Performance in Aging Individuals
Human trials investigating the effects of quercetin supplementation 
in elderly populations indicate notable improvements in cognitive 
performance, particularly in memory recall, attention, and processing 
speed. These studies suggest that quercetin may help slow age-related 
cognitive decline through its antioxidant and neurotrophic effects.

•	 Randomized Controlled Trials (RCTs)
A clinical study involving elderly participants with mild cognitive 
impairment demonstrated that daily quercetin supplementation 
significantly enhanced memory recall and executive function. The 
trial reported that participants who received quercetin showed 
greater improvements in cognitive flexibility and decision-making 
compared to the placebo group.

•	 Bioavailability-Enhanced Formulations
Given quercetin’s poor bioavailability, advanced formulations 
such as quercetin phytosome have been developed to improve its 
systemic absorption. Clinical evaluations of quercetin phytosome 
show superior cognitive benefits over free quercetin, demonstrating 
increased plasma concentrations and enhanced neuroprotective 
effects.

•	 Synergistic Effects with Other Neuroprotective Agents
Investigations into combinatory treatments have revealed that 
quercetin may exhibit enhanced efficacy when administered alongside 
other neuroprotective compounds such as resveratrol, quercetin, or 
omega-3 fatty acids. These synergistic effects can amplify antioxidant 
activity, reduce neuroinflammation, and improve synaptic plasticity, 
offering a potential multi-targeted therapeutic approach for amnesia 
and neurodegenerative disorders.26-29

Various TCM Preparations, Their Key Ingredients, Conditions 
Treated, and Traditional Uses as shown in Table 1.

Implications of quercetin’s antioxidant and 
anti-inflammatory properties
The therapeutic potential of quercetin is mostly dependent on the 
antioxidant properties that it possesses, which are characterized by 
the ability to scavenge reactive oxygen species (ROS). Traditional 
Chinese Medicine (TCM) is often used to treat problems such 
as cognitive decline and neurodegeneration, which are linked to 
oxidative stress, which is a primary cause of many chronic diseases. 
The fact that the actions of quercetin are aligned with traditional 
Chinese medicine procedures that try to prevent oxidative damage 
demonstrates a common understanding of health, which is the 
maintenance of equilibrium and the prevention of unfavorable 
changes in the body.

Correlation with TCM Practices
Aimed at addressing indications of ageing and chronic diseases, TCM 
treatments frequently make use of plants with strong antioxidant 
qualities—like Goji berries and Ginseng. When included in TCM 
formulations, quercetin could improve these age-old remedies by 
offering further defense against oxidative stress.

Applications in Inflammation
Many health issues, including diabetes, neurological illnesses, and 
cardiovascular diseases, are associated with chronic inflammation. 
In TCM, inflammation is sometimes treated by eliminating excess 
heat and dampness; this approach is complementary to the anti-
inflammatory effects of quercetin. Including quercetin into TCM 
techniques underscores the possibility of creating integrated 
treatments combining current science with old knowledge.

Holistic Treatment Strategies
The integration of quercetin into TCM practices can lead to holistic 
treatment strategies aimed at addressing root causes rather than 
merely alleviating symptoms. For instance, combining quercetin-rich 
herbs with TCM formulations designed for invigorating Qi could 
provide a synergistic effect, enhancing emotional and cognitive well-
being while addressing inflammatory concerns.

Pharmacokinetics and Bioavailability 
Challenges
Quercetin has a great pharmacological profile, but its pharmacokinetic 
and bioavailability are seriously problematic, which has limited its 
general clinical use. The main reasons for quercetin’s efficacy are 
limited gastrointestinal absorption and fast metabolism. When 
quercetin is taken orally, it first passes extensively in the liver and 
intestinal wall to create several metabolites. This mechanism limits 
the bioavailability of quercetin by greatly lowering the quantity of 
intact quercetin that gets to the systemic circulation. Moreover, 
quercetin’s low water solubility and sensitivity to gastrointestinal 
tract degradation add to its poor absorption characteristics. These 
elements taken together produce a bioavailability of less than 2% for 
orally given quercetin, therefore greatly restricting its therapeutic 
value.Researchers have created numerous creative approaches meant 
to improve quercetin’s bioavailability to overcome its limits and 
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fully utilize its medicinal power. Using liposomal and phagosomal 
preparations is one exciting direction. Comprising phospholipid 
bilayers, liposomes—spherical vesicles—can capture quercetin and 
shield it from breakdown in the gastrointestinal tract. Along with 
increasing quercetin’s stability, its encapsulation helps it to be absorbed 
across biological membranes. Liposomal quercetin formulations have 
been shown to raise its bioavailability by up to 20-fold relative to free 
quercetin. Comparatively, to free quercetin, phytosomecomplexes 
developed between quercetin and phospholipidshave shown 
increased absorption and central nervous system penetration. 
Better integration of quercetin into cellular membranes made 
possible by phagosomal technology increases bioavailability and 
generates stronger therapeutic effects. Another successful tactic is 
the co-administration of quercetin with bioavailability enhancers. 
Co-administration with phospholipids generates more stable and 
absorbable complexes, demonstrating quercetin’s bioavailability. 
This strategy has been especially successful in raising quercetin’s 
oral bioavailability and therapeutic efficacy in several preclinical 
animals.Another innovative way to solve quercetin’s pharmacokinetic 
restrictions is via nano-formulations. This method consists of 
encapsulating quercetin in nanoparticles made of several materials, 
including polymers, lipids, or proteins. Among the numerous benefits 
these nanocarriers provide are better solubility, more stability, and 
regulated quercetin release. Because of their small size, nanoparticles 
let more cells be absorbed and pass through biological obstacles. 
Particularly interesting for neurological uses, studies have shown 
that nano-formulations can greatly extend the half-life of quercetin 
in the body and raise its brain bioavailability. For instance, whilst 
polymeric nanoparticles have shown improved neuroprotective 
effects in animal models of neurodegenerative disorders, quercetin-
loaded solid lipid nanoparticles have exhibited a 5-fold increase in 
oral bioavailability compared to free quercetin.Apart from these 

techniques, scientists are investigating other creative approaches 
to improve the bioavailability of quercetin. Among these include 
the creation of chemically altered versions of the molecule meant 
to increase the absorption and stabilityof quercetin prodrugs. By 
customizing prodrugs to increase quercetin’s solubility, permeability, 
or resistance to metabolic breakdown, their pharmacokinetic profile 
can be improved generally. Furthermore, under investigation, to 
maximize quercetin’s pharmacokinetic profile and tissue-specific 
distribution are new drug delivery technologies, including tailored 
nanocarriers and mucoadhesive formulations. While targeted 
nanocarriers can be made to deliver quercetin to particular tissues 
or organs, so enhancing its therapeutic efficacy while minimizing 
systemic side effects, mucoadhesive formulations seek to prolong 
quercetin’s residence time in the gastrointestinal tract, thus allowing 
increased absorption.New quercetin formulationshave also spurred 
the investigation of other modes of administration. Transdermal 
delivery systems, such as quercetin-loaded nano-emulsions and 
nanostructured lipid carriers,have shown promise in enhancing 
quercetin’s bioavailability and offering continuous release. These 
formulations might produce better therapeutic results by avoiding 
the first-pass metabolism linked with oral delivery. Likewise, using 
quercetin’s anti-inflammatory and antioxidant qualities and reducing 
systemic exposure, inhalation-based delivery systems are under 
investigation for the treatment of respiratory conditions.

Although these techniques have demonstrated encouraging 
outcomes in preclinical and early clinical studies, more study is 
required to completely clarify their safety and efficacy in humans. 
Large-scale clinical studies are needed to confirm the efficacy of 
these bioavailability-enhancing techniques and define ideal dosages for 
different therapeutic uses. Long-term safety studies are also absolutely 
vital to evaluate the possible hazards connected to the continuous use 
of these new quercetin formulations, especially in sensitive groups 
like the elderly or comorbid patients.

The continuous attempts to circumvent the pharmacokinetic 
restrictions of quercetin also demand a better knowledge of 
its molecular mechanisms of action and possibleinteractions. 
Comprehensive pharmacokinetic and pharmacodynamic investigations 
are required to maximize quercetin’s therapeutic value and minimize 
any side effects since it is known to alter several cellular pathways 
and interact with many drug-metabolizing enzymes. Moreover, the 
creation of tailored quercetin-based treatments for maximal efficacy 
and safety utilizingpersonalized medicine approaches considering 
individual genetic variants and metabolic profiles may help.

To realize quercetin’s full therapeutic potential, then, constant 
efforts to overcome its pharmacokinetic constraints constitute a 
crucial step. It is expected that quercetin will become more and more 
crucial in the treatment and prevention of many diseases, especially 
those related to oxidative stress and inflammation, as researchers 
keep improving and developing fresh formulations and delivery 
systems. Effective translation of these bioavailability-enhancing 
techniques from bench to bedside should open the path for a new 
era of quercetin-based medicines, providing better efficacy and more 
general clinical uses. 

Dealing with the issues related to quercetin’s bioavailability 
and releasing its full potential as a flexible and powerful natural 
component in modern medicine depends on a multidisciplinary 

Table 1: Various TCM Preparations, Their Key Ingredients, Conditions Treated, 
and Traditional Uses
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approach, including pharmaceutical scientists, chemists, and doctors. 
Research advances suggest that quercetin will become a useful weapon 
in the toolkit of preventative and therapeutic therapies, therefore 
enhancing patient quality of life and health outcomes30. 

The Effectiveness of Quercetin in a Range of 
Neurological Disorders
Quercetin’s antioxidant benefits come from its ability to destroy 
damaging free radicals in the body. Free radicals are unstable 
chemicals that can damage cellular structures, resulting in oxidative 
stress and other health disorders. By scavenging free radicals, 
quercetin helps to protect cells from oxidative damage. Furthermore, 
quercetin has strong anti-inflammatory properties that modulate 
multiple inflammatory pathways in the body. It can prevent the 
synthesis of pro-inflammatory cytokines and enzymes, decreasing 
inflammation at the cellular level.

Studies of quercetin’s neuroprotective properties show especially 
great promise for treating neurological diseases. Its capacity to pass 
the blood-brain barrier lets it directly influence the central nervous 
system. Quercetin has shown promise in lowering oxidative stress 
and neuroinflammation in neurodegenerative diseases, including 
Alzheimer’s disease, Parkinson’s disease, and multiple sclerosis, 
two main elements driving the course of these conditions. Research 
on quercetin has shown that it can help shield neurons from 
injury, increase their survival, and maybe slow down the course of 
neurodegenerative events. 

According to the present body of research, quercetin might 
be a useful supplementary or alternative therapy choice for certain 
neurological disorders. Its several impacts on oxidative stress, 
inflammation, and neurotransmitter systems make it a candidate 
for treating a spectrum of neurological diseases. Though preclinical 
studies and a few clinical trials have shown promising benefits, 
more thorough research is needed to properly clarify quercetin’s 
mechanisms of action, ideal dosages, and long-term effects in treating 
particular neurological disorders.

Additional investigation and clinical trials are required to truly 
comprehend quercetin’s therapeutic possibilities in neurological 
diseases. These studies should concentrate on figuring out, for 
particular conditions, the best dosages, methods of administration, 
and treatment times. Furthermore, looking at possible interactions 
with other drugs and considering combo treatments using quercetin 
can shed important light on its clinical uses. Research is expected to 
clarify the function of quercetin in neurological health, so guiding 
new therapeutic approaches for control of different neurological 
diseases.

Apart from its neuroprotective properties, quercetin has 
demonstrated the potential to improve cardiovascular conditions. 
Research on quercetin has shown it may lower blood pressure, 
lower the risk of atherosclerosis, and increase general cardiac 
performance. Its antioxidant qualities are quite important in shielding 
the cardiovascular system from oxidative stress and inflammation, 
the main causes of heart disease. 

Moreover, quercetin has been shown to stop platelet aggregation, 
therefore lowering the possible danger of blood clots and related 
heart attacks. Quercetin’s possible anti-cancer effects have drawn 
interest. Many in vitro and animal studies have found that quercetin 

can stop the spread of many cancer cell lines, including those of 
breast, prostate, lung, and colon tumors. The chemical is a potential 
option for cancer prevention and treatment since it can induce death 
(programmed cell death) in cancer cells and reduce angiogenesis, the 
development of new blood vessels feeding tumors. 

More human clinical studies, meanwhile, are required to 
completely grasp quercetin’s effectiveness and safety in cancer 
treatment. It has been found to have immunomodulating properties; 
thus, quercetin might affect the immune system’s operation. Studies 
indicate that quercetin may improve the activity and manufacture 
of several immune cells, including T-lymphocytes and natural 
killer cells. This immune-boosting action might enable the body to 
fight infections and other diseases more effectively. Furthermore, 
quercetin’s anti-inf lammatory action can help control overly 
strong immune responses, therefore aiding those with allergies or 
autoimmune diseases. New studies point to quercetin’s potential for 
controlling diabetes and enhancing metabolic health. By improving 
insulin sensitivity and lowering insulin resistance, quercetin has been 
demonstrated to help control blood sugar levels. It might help guard 
pancreatic beta cells, which generate insulin, from oxidative damage. 

Moreover, quercetin has been shown to have possible anti-
obesity properties by affecting adipose tissue inf lammation 
reduction and fat metabolism change. Although many foods naturally 
contain quercetin, its bioavailability may be restricted for reasons 
including slow absorption and quick metabolism. Investigating 
several formulations and delivery techniques to improve quercetin’s 
bioavailability has helped researchers solve this problem. 

Certain research has looked at combining quercetin with other 
molecules or using nanoparticle-based delivery systems to increase 
absorption and effectiveness. The growing knowledge of quercetin 
supplementation calls for careful consideration of elements, including 
dosage, timing, and possible interactions with other nutrients or 
drugs. While quercetin is usually regarded as safe when taken in 
dietary levels, high-dose supplements could cause certain unwanted 
effects in some people. These can comprise stomach discomfort, 
tingling feelings, and headaches. Quercetin also could interact with 
some drugs, especially antibiotics and blood thinners. Like any 
supplement, quercetin should be started under the direction of a 
healthcare expert, particularly for those with pre-existing medical 
conditions or those on meds.31

Future Directions and Clinical Translation
Completely clarifying the possible benefits of quercetin as a 
neuroprotective drug and translating these results into practical 
uses depends on more studies. Confirming the cognitive advantages 
of quercetin supplementation across many populations, including 
different age groups, ethnicities, and persons with differing cognitive 
baselines, large-scale randomized controlled studies (RCTs) are 
required. These studies should try to define ideal dosages and 
treatment times as well as evaluate long-term safety profiles and 
possible negative effects connected with continuous quercetin use. 
To ascertain its particular regions of influence, it is also necessary 
to look at the effectiveness of quercetin in many cognitive domains, 
including memory, attention, executive function, and processing 
speed. Concurrently, efforts should concentrate on refining 
quercetin-based formulations to promote targeted central nervous 
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system (CNS) administration, maybe using chemical alterations 
enhancing blood-brain barrier penetration or new drug delivery 
systems. Investigating nanotechnology-based solutions, including 
liposomes or nanoparticles, to encapsulate quercetin and improve 
its bioavailability and CNS targeting is part of this that could help. 
Furthermore, looking into quercetin’s pharmacokinetics and 
pharmacodynamics in the brain can help one better understand 
its mechanism of action and guide the creation of more successful 
treatment plans. Furthermore,there are possibilities of quercetin 
derivatives or analogs with higher bioavailability or neuroprotective 
qualities. Moreover, studies should probe more closely the molecular 
processes behind quercetin’s neuroprotective properties. This 
includes investigating how it affects several signaling networks, 
gene expression patterns, and epigenetic changes linked to cognitive 
ability and neurodegeneration. Such mechanistic research will not 
only improve our knowledge of the mode of action of quercetin but 
also maybe point to fresh therapeutic targets for cognitive diseases. 
Examining quercetin’s impacts on neuroinflammation, oxidative 
stress, mitochondrial activity, and synaptic plasticity would help 
one to have a whole knowledge of its neuroprotective qualities. 
Furthermore, investigating the possible influence of quercetin on 
neural connections and neurotransmitter systems can open fresh 
therapeutic intervention avenues. More powerful therapeutic 
approaches could result from looking at the synergistic effects of 
quercetin with other neuroprotective drugs. Compared to quercetin 
by itself, these combo strategies could provide better cognitive 
advantages and neuroprotection. Investigating the combined effects 
of quercetin with other antioxidants, anti-inflammatory drugs, or 
approved cognitive enhancers, for example, could show interesting 
results. These studies should look at possible drug-drug interactions 
as well as the effectiveness and safety of such mixed treatments. 
Moreover, looking into quercetin’s possibilities to improve the 
effectiveness of current pharmacological treatments for cognitive 
diseases could result in new adjunctive medicines. Investigating 
quercetin’s possible ability to stop or slow down age-related cognitive 
decline and neurodegenerative illnesses is another crucial direction 
of future study. Longitudinal research looking at how long-term 
quercetin supplements affect cognitive ability in populations of 
healthy aging could offer important new perspectives on its preventive 
power. Furthermore, looking at quercetin’s effects on particular 
neurodegenerative disorders as multiple sclerosis, Parkinson’s disease, 
or Alzheimer’s disease might find focused medicinal uses. Focusing 
on both the clinical alleviation and disease-modifying potential of 
quercetin, these studies should investigate how it affects pathological 
hallmarks, including amyloid-beta buildup, tau hyperphosphorylation, 
or alpha-synuclein aggregation. Another vital topic for research is 
the creation of biomarkers to evaluate quercetin’s effectiveness and 
track therapy response. Whether in blood, cerebrospinal fluid or 
by neuroimaging methods, finding trustworthy biomarkers will 
substantially help to evaluate quercetin’s effects in clinical trials and 
maybe help to customize treatment plans. Investigating biochemical 
markers of oxidative stress, inflammation, or neuronal health, as 
well as neuroimaging biomarkers like functional MRI or PET scans 
to evaluate changes in brain activity and connection, is part of this 
that could help. Furthermore, helping to shape individualized medical 

strategies is the discovery of genetic or epigenetic markers predicting 
responsiveness to quercetin treatment. Finally, studies should also 
concentrate on the possible interactions between quercetin and 
lifestyle elements such as food, exercise, and sleep that are known 
to affect cognitive function. Knowing how quercetin supplements 
might either increase or complement the advantages of these lifestyle 
changes could result in more all-encompassing and successful plans 
for preserving cognitive function across a lifetime. This could entail 
looking at the combined effects of quercetin with particular dietary 
patterns, such as the Mediterranean diet or MIND diet, recognized 
for their cognitive advantages. Furthermore, investigating how 
quercetin might promote sleep quality or amplify the neuroprotective 
properties of physical activity could offer an insightful analysis 
of overall strategies for cognitive enhancement. Advancing our 
knowledge of quercetin’s neuroprotective qualities and enabling its 
translation into clinically feasible treatments for cognitive diseases 
will depend on these future directions. By filling in these knowledge 
gaps and overcoming research hurdles, the scientific community can 
endeavor to fully utilize quercetin as a neuroprotective agent and 
create evidence-based plans for its application in enhancing cognitive 
function and treating neurodegenerative illnesses. Moreover, looking 
into quercetin’s possible therapeutic uses in other neurological 
disorders such as stroke, traumatic brain damage, or epilepsy could 
help to expand its clinical relevance and identify new treatments. 
Research will need to take practical factors of putting quercetin-based 
treatments in clinical practice into account as it advances. It covers 
creating uniform potency and purity of quercetin supplements using 
standard formulations and quality control procedures. Determining 
the viability and possible influence of quercetin-based treatments on 
healthcare systems will also depend critically on doing cost-effective 
studies and health economic evaluations. Finally, to improve cognitive 
ability and neuroplasticity, future studies should also investigate the 
possibilities of quercetin in conjunction with developing technologies 
such as brain-computer interfaces or neurofeedback systems. These 
creative ideas could create fresh opportunities for rehabilitation 
and cognitive improvement across several neurological disorders. 
Through the pursuit of several research directions, scientists can aim 
to fully utilize quercetin’s therapeutic power and create thorough 
plans for cognitive health promotion and neuroprotection over a 
lifetime.32,33

DISCUSSION
Our understanding of forgetfulness’s complex pathophysiology allows 
for more personalized and effective treatments. Biomarkers for 
early diagnosis and monitoring of amnesic diseases and combination 
therapies that target multiple pathophysiological pathways are 
promising future study fields for these experts. Additionally, the 
goal is to lessen or reverse the neurological changes that cause 
forgetfulness, which will improve the quality of life for those with 
this difficult condition. Recent research suggests that neuroplasticity-
based therapies like cognitive training and non-invasive brain 
stimulation may improve memory and compensate for neuron 
loss. Additionally, neuroinf lammation is being highlighted in 
forgetfulness, and anti-inflammatory medications are being studied 
as possible treatments. Further research will reveal quercetin’s 
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memory and cognitive effects. Preventing and treating amnesia and 
related cognitive problems may become easier. Traditional Chinese 
medicine and modern pharmacological studies have focused on 
quercetin, a naturally occurring flavonoid. TCM emphasizes the 
balance of Qi (vital energy), blood, yin, and yang, as imbalances 
typically cause pathological illnesses. TCM philosophies support 
quercetin’s energy-boosting, anti-inf lammatory, and cognitive-
health benefits. According to TCM, cognitive decline and related 
diseases like amnesia are linked to weaknesses in the Heart and 
Spleen, which are considered to control mental abilities and memory. 
Traditional TCM uses herbal remedies to nourish these organs and 
boost brain Qi and blood circulation. Quercetin’s antioxidant and 
neurotransmitter-modulating actions support TCM’s goal of cognitive 
harmony. Quercetin’s ability to increase acetylcholine levels may 
enhance synaptic plasticity, which is crucial for memory and learning, 
supporting TCM’s focus on heart and spleen nourishment. 

Anti-Inflammatory Effects
Inf lammation is a major issue in modern medicine and TCM. 
Overheating and humidity are thought to cause inflammation, which 
can lead to arthritis and respiratory issues in TCM. Quercetin inhibits 
pro-inflammatory cytokines and suppresses inflammatory pathways, 
like TCM herbal compositions that eliminate heat and dampness 
to restore balance. Quercetin’s ability to modulate inflammation 
matches TCM therapies’ use of anti-inflammatory medicines to 
treat pathological disorders, suggesting that these approaches can 
be combined for better results. 

Immune Support and Wellness
Quercetin’s immunomodulatory effect on immune cell activity aligns 
with TCM concepts, which emphasize immunity through balanced 
nutrition and Qi strengthening. In TCM, “tonify” enhances the body’s 
natural defenses, which quercetin does by fighting oxidative stress 
and boosting immunological responses. Quercetin relieves symptoms 
and promotes wellness, which are TCM and holistic health goals. 

Impact of Quercetin’s Antioxidant and Anti-Inf lammatory 
Properties. 
The medicinal potential of quercetin lies in its antioxidant capabilities, 
which scavenge reactive oxygen species (ROS). Various chronic 
diseases, cognitive loss and neurodegeneration are linked to oxidative 
stress, which TCM often treats. The matching of quercetin’s effects 
with TCM techniques targeting oxidative damage shows a shared 
health philosophy: maintaining balance and preventing negative 
body changes. 

CONCLUSION 
Quercetin may treat cognitive impairment, including forgetfulness 
and neurodegenerative illnesses. Its antioxidant, neuroinflammation, 
and synaptic plasticity pathways demonstrate its cognitive 
enhancement potential. Quercetin therapy improves memory and 
learning in preclinical studies, but larger, well-designed clinical 
trials are needed to establish these effects in humans. To improve 
quercetin bioavailability and therapeutic efficacy, future studies 
should investigate novel delivery methods and formulations. Knowing 
quercetin’s complicated molecular routes to lower neuroinflammation 
will assist in explaining its memory and cognitive performance effects.  

Quercetin may prevent and treat amnesia and other cognitive 
problems, giving those at risk of cognitive decline hope for a better 
quality of life. Given its safety and natural availability in foods, 
quercetin may be a promising cognitive health treatment. This 
conclusion ensures consistency in quercetin’s potential and study 
fields, echoing the text’s earlier ideas.
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