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Abstract : Neurotransmitter-related disorders like Parkinson's disease, Alzheimer's disease, depression, 

and schizophrenia are the results of the breakdown of the brain's chemical communication system. Such 

imbalances may cause the symptoms of the diseases to worsen in the areas of movement, mood, and 

memory, thereby, severely impacting the quality of life. In spite of that, the current drugs only can 

alleviate the symptoms and oftentimes, they have limitations such as side effects, tolerance, and 

decreased potency in the long run. 

During the past few years, natural compounds made from plants, herbs, and other biological sources 

have become a potential choice of means or a supplement to be used along with the current medications. 

It was found that curcumin in turmeric, resveratrol in grapes, and ginsenosides in ginseng have potent 

antioxidant, anti-inflammatory, and neuroprotective effects. These substances not only defend neurons 

from harm but also facilitate the restoration of neurotransmitter systems. This paper reviews the effects, 

the brain chemicals involved, and the potential of these natural agents to revolutionize the treatment of 

neurotransmitter disorders. Their therapeutic potential may lead to the development of safer, more 

integrative, and eco-friendly s strategies for brain health..  
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I. INTRODUCTION 

The brain of a human being is highly dependent on a very complicated system of chemical messengers called 

neurotransmitters that among other things regulate mood, cognition, movement and overall neural communication.[11] 

If the production, release, or reception of these neurotransmitters are impaired control can lead to a wide range of 

neurological and psychiatric disorders including Parkinson’s disease, Alzheimer’s disease, depression, and 

schizophrenia. The conditions mentioned above are not only very common but also have a significant impact on an 

individual’s emotional stability, memory, and quality of life.[13] 

Present pharmacological interventions are primarily aimed at replenishing neurotransmitters that are in deficit or 

blocking their reuptake in order to restore normal signaling. These medications—such as levodopa for Parkinson’s 

disease or selective serotonin reuptake inhibitors (SSRIs) for depression—may provide relief of symptoms but in most 

cases, they lack the ability to stop the progression of the disease and patients may experience side effects if taken for a 

long period. As a result, there has been a considerable interest in the investigation of alternative and complementary 

therapeutic approaches.[17] 

Over the last few years, the use of natural compounds obtained from plants, herbs, and other biological sources has 

become a hot topic due to their multiple-targeted effects and low toxicity. The use of these bioactive ingredients—such 

as curcumin from turmeric, resveratrol from grapes, and ginsenosides from ginseng—has been associated with 

antioxidant, anti-inflammatory, and neuroprotective effects in both types of studies: experimental and clinical.[15] To 
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modulate multiple cellular pathways at once is the main difference between natural compounds and syntheti

target drugs in that the natural compounds restore neurotransmitter balance and protect neurons from 

degeneration.[8][22] 

This article serves as a medium for presenting natural compounds as a therapeutic agent in neurotransmitter

diseases. It reviews their mechanisms of action, experimental evidence, and the possibility of their integration into the 

mainstream neuropharmacology in the future.[2

• Causes and Pathophysiology of Neurotransmitter Diseases

• Dopamine: Dysregulation of dopamine is mainly linked to Parkinson’s disease and schizophrenia. For instance, in 

Parkinson’s disease, the death of dopaminergic neurons in the substantia nigra, the occurrence of oxidative stress and 

mitochondrial dysfunction, is what eventually causes the motor impairments. Besides, in schizophrenia, changes in 

dopamine signaling are at the root of cognitive an

• Serotonin: The depression and anxiety disorders have been positively depending on imbalanced serotonin. These may 

also come as a consequence of dysfunctional tryptophan metabolism, lowered serotonin production or very high 

removal of serotonin from the synapses, thus resulting in mood changes, anxiety, and emotional regulation problems.

• Acetylcholine: One of the major issues in Alzheimer’s disease is the dysfunction of acetylcholine. The destruction of 

cholinergic neurons that goes along with the buildup of amyloid

cause of the impaired memory, reduced cognitive abilities, and brain cell loss that result from the disease.

• GABA and Glutamate: Imbalanced excitatory (glu

disorders involving GABA and glutamate, e.g., epilepsy, autism, and some kinds of depression. Excitotoxicity and 

synaptic dysfunction resulting in neuronal damage and impaired brain signaling are

• Norepinephrine (Noradrenaline): Regulates attention, arousal, and stress responses. Dysregulation is linked to 

depression, anxiety, and ADHD, causing problems with alertness, concentration, and emotional control.

• Histamine: Involved in wakefulness, appetite, and immune responses. Abnormal signaling may lead to sleep disorders 

and neuroinflammation. 
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• Endorphins & Enkephalins: Natural opioids that regulate pain perception and mood. Deficiencies can cause 

heightened pain sensitivity or mood disturbances.

Fig: Causes of Neurotransmitter Diseases

 

• Pathogenesis of Neurotransmitter Diseases

1. Altered Neurotransmitter Synthesis 

o The neuron may not produce enough of a neurotransmitter.

o Example: In Parkinson’s disease, there is degeneration of dopaminergic neurons in the substantia nigra 

dopamine → motor dysfunction. 

2. Abnormal Neurotransmitter Release 

o Synaptic vesicles may fail to release neurotransmitters properly.

o Example: In botulism, botulinum toxin prevents acetylcholine release at the neuromuscular junction 

3. Defective Neurotransmitter Receptors

o Receptors may be destroyed, blocked, or hypersensitive.

o Example: Myasthenia gravis – autoantibodie

4. Impaired Neurotransmitter Reuptake or Degradation

o Neurotransmitters stay too long or too briefly in the synaptic cleft.

o Example: In depression, decreased serotonin levels may result from excessive

5. Neuronal Degeneration or Death 

o Loss of neurons that produce or respond to specific neurotransmitters.

o Example: Alzheimer’s disease – loss of cholinergic neurons in the basal forebrain 

6. Synaptic Plasticity Alterations 

o Abnormal strengthening or weakening of synapses affects learning and memory.

o Example: Seen in epilepsy and some psychiatric disorders.
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o The neuron may not produce enough of a neurotransmitter. 

sease, there is degeneration of dopaminergic neurons in the substantia nigra 

 

o Synaptic vesicles may fail to release neurotransmitters properly. 

o Example: In botulism, botulinum toxin prevents acetylcholine release at the neuromuscular junction 

3. Defective Neurotransmitter Receptors 

o Receptors may be destroyed, blocked, or hypersensitive. 

autoantibodies destroy acetylcholine receptors → muscle weakness.

4. Impaired Neurotransmitter Reuptake or Degradation 

o Neurotransmitters stay too long or too briefly in the synaptic cleft. 

o Example: In depression, decreased serotonin levels may result from excessive reuptake or insufficient release.

o Loss of neurons that produce or respond to specific neurotransmitters. 

loss of cholinergic neurons in the basal forebrain → cognitive decline.

o Abnormal strengthening or weakening of synapses affects learning and memory. 

o Example: Seen in epilepsy and some psychiatric disorders. 
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• Endorphins & Enkephalins: Natural opioids that regulate pain perception and mood. Deficiencies can cause 

sease, there is degeneration of dopaminergic neurons in the substantia nigra → ↓ 

o Example: In botulism, botulinum toxin prevents acetylcholine release at the neuromuscular junction → paralysis. 

muscle weakness. 

reuptake or insufficient release. 

cognitive decline. 
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• Fig: Pathogenesis of Neurotransmitter Diseases

  

Potential of Natural Compounds in Neurotransmitter Diseases

Several nature-derived compounds from plant sources and other natural raw materials have demonstrated a substantial 

potential for both the prevention and control of diseases that have a neurotransmitter basis. These compounds could 

perform a variety of roles, including antioxidant activities, inhibition of enzymes that cause neurotransmitter 

degradation, anti-inflammatory effects, and altering the functioning of certain neurotransmitters such as dopamine, 

serotonin, acetylcholine, and GABA Among others. Here is a simplified explanation of the major pharmacologically 

active substances and their mechanisms.[16][5]

Curcumin 

Curcumin, a polyphenol derived from Curcuma longa (Turmeric), is a very potent antioxidant and an anti

agent. It elevates the level of brain-derived neurotrophic factor (BDNF), increases the availability of serotonin and 

dopamine, and also prevents amyloid plaque formation. These combined actions of curcumin make it a valuable agent 

in treating neurodegenerative diseases like Alzheimer's, Parkinson's, and depressive disorders by restoring the 

neurotransmitter equilibrium and shielding nerve cells from oxidative stress.[5][7]

Resveratrol 

Resveratrol that is available from grapes, red wine, and peanuts mainly

SIRT1 signaling pathway, hence enhancing mitochondrial functionality, and limiting neuronal inflammation. It 

supports dopamine and serotonin transmission and also stops glutamate

compound resveratrol can be seen as a source of therapeutic solutions that can be used in treatment Parkinson’s 

diseases, Alzheimer’s diseases, and depressive disorders, anxiety included.[19]
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dopamine, and also prevents amyloid plaque formation. These combined actions of curcumin make it a valuable agent 

rative diseases like Alzheimer's, Parkinson's, and depressive disorders by restoring the 

neurotransmitter equilibrium and shielding nerve cells from oxidative stress.[5][7] 

Resveratrol that is available from grapes, red wine, and peanuts mainly serves as an antioxidant by triggering the 

SIRT1 signaling pathway, hence enhancing mitochondrial functionality, and limiting neuronal inflammation. It 

supports dopamine and serotonin transmission and also stops glutamate-induced neurotoxicity. Consequent

compound resveratrol can be seen as a source of therapeutic solutions that can be used in treatment Parkinson’s 

diseases, Alzheimer’s diseases, and depressive disorders, anxiety included.[19] 
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Quercetin 

Quercetin, a flavonoid derived from onions, apples, and berries, helps the nervous system in an overall manner by 

getting rid of reactive oxygen molecules and by restraining the production of inflammatory cytokines such as IL-6 and 

TNF-α. It also blocks acetylcholinesterase (AChE), thus causing the brain to have more acetylcholine. These 

mechanisms lead to memory and cognitive skills improvement, hence the use of quercetin for the treatment of 

Alzheimer's disease and other disorders of cognition.[1] 

Ginkgo biloba extract 

The extract of Ginkgo biloba improves the blood supply to the brain and the oxygen delivery to the brain cells. In 

addition to that, it inhibits acetylcholinesterase, increases the acetylcholine levels, and regulates serotonin, dopamine, 

and norepinephrine activity. Ginkgo biloba, through its antioxidant as well as circulation-enhancing properties, elevates 

memory and concentration skills especially in Alzheimer's disease, vascular dementia, and depression.[5] 

Huperzine 

Huperzine A, an alkaloid isolated from Huperzia serrata (Chinese club moss), is a highly effective reversible 

acetylcholinesterase inhibitor. As a result, the synaptic cleft acetylcholine level goes up and learning and memory 

functions get enhanced. Besides that, Huperzine A also shields the brain from the assault of glutamate and oxidative 

stress and, therefore, it is an effective natural agent in the treatment of Alzheimer's disease and cognitive decline related 

to aging.[8] 

Piperine 

Piperine the active ingredient of black pepper, is one of the agents that prevent the activity of monoamine oxidase 

(MAO) enzymes, which results in the brain having more serotonin and dopamine. It is also responsible for making 

other substances like curcumin more bioavailable. Piperine's antidepressant and anxiolytic properties are the main 

reasons for its use in mood disorders and neurodegenerative conditions' management.[4] 

Valerenic acid 

Valerenic acid from Valeriana officinalis (valerian root) is a typical GABAergicsystem modulator. It attaches to 

GABAA_AA receptors, thus, diminishing the neurotransmission thereby, tranquilizer and anxiolyticsound effects are 

produced. Because of this, the drug is indicated in anxiety, insomnia, and mild epilepsy therapy. 

withanolides 

The withanolides found in Withania somnifera (ashwagandha) are substances that have the characteristics of 

adaptogens, antioxidants, and anti-inflammatories. They raise the levels of GABA and serotonin, support the growth of 

nerve cells, and lower the amount of cortisol (the hormone of stress). So, ashagandha is a great help for anxiety and 

depression as well as a preventive measure against neurodegenerative changes in the brain.[12] 

Bacosides 

Bacosides, of Bacopa monnieri (Brahmi), stimulate the synaptic communication through the promotion of dendritic 

branching and the increase of acetylcholine concentration that takes place by the inhibition of acetylcholinesterase. 

They also alleviate β-amyloid toxicity, thus, provide the brain with Defense. The memory, learning, and attention 

which are neural functions turn to be more efficient with the bacosides and, thus, the herbal pharmaceutical is a source 

of treatment of Alzheimer's disease and cognitive impairment. 

To recap, these natural compounds interact with various neurotransmitter systems, such as dopamine, serotonin, 

acetylcholine, and GABA, while at the same time, providing antioxidant and anti-inflammatory neuroprotection. Their 

multitargeted modes of action make them potential therapeutic agents for the treatment of a wide range of 

neurotransmitter-related disorders like Parkinson’s disease, Alzheimer’s disease, depression, anxiety, and 

epilepsy.[2][5] 
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Fig: Food Help in Alzheimer Disease

 

Discussion: 

Neurotransmitter diseases like Alzheimer’s, Parkinson’s,

chemicals that control mood, memory, and movement. Current drugs can alleviate symptoms but frequently bring about 

side effects and, in general, do not stop the disease from progressing. This s

natural substances as safer and more holistic alternatives.Plant

quercetin, ginkgo biloba, huperzine A, piperine, valerenic acid, withanolides, and bacosides have 

in showing neuroprotective effects. These substances not only provide the neurotransmitters dopamine, serotonin, 

acetylcholine, and GABA with a balanced condition, but they also neutralize free radicals and lower inflammation in 

the brain. These changes lead to better memory, mood, and overall brain function.[4][7][8]

Natural compounds, unlike single-target drugs, can simultaneously influence different pathways to both rescue and 

regenerate nerve cells. Nevertheless, the problem of poo

Research on, better formulations of, and standardizing tests for these substances will unlock the full extent of their 

therapeutic potential.[9] 

 

Natural compounds are incredibly powerful and effective agents in the battle against diseases that are caused by 

neurotransmitter-related dysfunctions. To a large extent, their capacity to protect neurons, their anti

effects, and their ability to restore the chemical equilibriu

therapeutic options that are gentle, yet potent. These plant

affect only one pathway, as they have a holistic effect, i.e., they support

thus, they are beneficial for neural health in the long run.However, issues such as low bioavailability and scarcity of 

clinical trials still hinder their progress, but improvements in drug delivery and scientific

overcome these obstacles. Thereby, the use of herbal medicine based on the knowledge of the past and the research of 

today enables us to get closer to the development of safe, efficient, and eco

In fact, natural substances emphasize that the solution to brain disorders may be with Mother Nature after all 

a matter of understanding and using it properly.
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Fig: Food Help in Alzheimer Disease 

Neurotransmitter diseases like Alzheimer’s, Parkinson’s, depression, and anxiety are the result of imbalances in brain 

chemicals that control mood, memory, and movement. Current drugs can alleviate symptoms but frequently bring about 

side effects and, in general, do not stop the disease from progressing. This situation has compelled scientists to consider 

natural substances as safer and more holistic alternatives.Plant-based compounds such as curcumin, resveratrol, 

quercetin, ginkgo biloba, huperzine A, piperine, valerenic acid, withanolides, and bacosides have been highly effective 

in showing neuroprotective effects. These substances not only provide the neurotransmitters dopamine, serotonin, 

acetylcholine, and GABA with a balanced condition, but they also neutralize free radicals and lower inflammation in 

rain. These changes lead to better memory, mood, and overall brain function.[4][7][8] 

target drugs, can simultaneously influence different pathways to both rescue and 

regenerate nerve cells. Nevertheless, the problem of poor absorption and the lack of clinical trials are still hurdles. 

Research on, better formulations of, and standardizing tests for these substances will unlock the full extent of their 

II. CONCLUSION 

werful and effective agents in the battle against diseases that are caused by 

related dysfunctions. To a large extent, their capacity to protect neurons, their anti

effects, and their ability to restore the chemical equilibrium of the brain are the main reasons why they are valuable as 

therapeutic options that are gentle, yet potent. These plant-derived molecules are not like ordinary drugs that usually 

affect only one pathway, as they have a holistic effect, i.e., they support multiple brain systems simultaneously and 

thus, they are beneficial for neural health in the long run.However, issues such as low bioavailability and scarcity of 

clinical trials still hinder their progress, but improvements in drug delivery and scientific insight are helping to 

overcome these obstacles. Thereby, the use of herbal medicine based on the knowledge of the past and the research of 

today enables us to get closer to the development of safe, efficient, and eco-friendly solutions to neurological di

In fact, natural substances emphasize that the solution to brain disorders may be with Mother Nature after all 
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Results: 

Reviewing different studies has led to the conclusion that natural compounds have a hefty potential in the regulation of 

neurotransmitter activity and the protection of brain cells. In particular, the compounds: curcumin, resveratrol, 

quercetin, ginkgo biloba, and huperzine A, were found to have the properties of antioxidants, anti-inflammatories, and 

neuroprotectptors. These substances were discovered to increase the production of dopamine, serotonin, acetylcholine, 

and GABA - neurotransmitters indispensable for mood, memory, and cognition. Furthermore, the studies provide 

evidence that learning might be improved, neuronal damage reduced, and emotional stability enhanced. Nevertheless, 

certain compounds only possess a limited bioavailability which, therefore, necessitates better formulations and more 

clinical trials. In short, the findings indicate the use of natural compounds as a viable means of therapy, either as a 

substitute or as a supplement to the medication in diseases related to neurotransmitters dysfunction. 
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