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ABSTRACT 

Neuropharmacology, the branch of medical science, deals with the action of various pharmacological agents on the 
nervous system. Neurotransmitters are the endogenous chemical substances released from neurons, through which 

neurons are capable to communicate with each other through-out the body. There are numerous neurotransmitters are 

present in the body such as acetylcholine, noradrenalin, adrenaline, dopamine, serotonin, glutamate, GABA (γ-amino 

butyric acid), aspartate, glycine and histamine etc. These neurotransmitters are actively involved in almost all the 

physiological process in the body. Upregulation or downregulation of these neurotransmitters results in abnormal 

physiological or disease states. Therefore, a number of pharmacological agents are developed to regulate the level of 

neurotransmitters in brain and are employed to treat these neurological diseases or disorders. 
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INTRODUCTION 

Neuropharmacology is the branch of medical science, 

deals with the action of various pharmacological agents or 

drugs on nervous system. Neuropharmacology includes 

both human and animal studies.1This article emphasizes on 
different types of neurological diseases or disorders and 

the use of numerous pharmacological agents to 

treat/cure/prevent various neurological diseases or 

disorders such as Bipolar disorder (depression/mania), 

epilepsy, schizophrenia, parkinsonism etc. The term 

neuropharmacology is obtained from two individual term 

“neuro + Pharmacology”, indicating the use of 

pharmacological agents against neurological imbalances.2 

The branch of neuropharmacology is interconnected with 

other branches of science such as molecular biology, 

cellular biology, biochemistry, neurophysiology etc.3Apart 

from all other branches of science, neuropharmacology 

focuses on the concept behind the development of diseases 

or disorders of nervous system and how they can be 

treated.4 

 

NEUROTRANSMITTER 
Acetylcholine (Ach) 

Ach was the first identified neurotransmitter, discovered in 

1800s but its structure was found in 1920s. Dietary choline 

and acetyl coenzyme A act as the precursor for the 

synthesis of Ach in cholinergic neurons, catalyzed by 

choline acetyltransferase.5 Numerous mechanisms regulate 

the synthesis of Ach in cholinergic neurons: 

a. Amount of dietary choline available 

b. Feedback mechanism- production of higher amount of 

Ach itself inhibits the synthesis of Ach in nerve 

terminal, on the other hand, depletion of Ach itself 

increase Ach neuronal secretion.6 

Acetylcholinesterase is the enzyme that causes break down 
of Ach into acetate and choline. Whenever the 

concentration of ach is reduced due to hydrolytic break 

down, anticholinesterases (such as neostigmine, 

physostigmine etc) are required. Ach is major 

neurotransmitter in motor system. In substantia nigra,Ach 

act as cofactor in dopaminergic neurotransmission. The 

major transmission area for Ach is basal forebrain, where 

cholinergic nerve fibers are projected from medial septal 

nucleus to limbic cortex as well as in hippocampus. 

Therefore, Ach regulates memory, concentration, learning 

process, emotions and cognitive functions. It also regulates 

neuroendocrine functions. In periphery, Ach regulates the 

contraction of smooth muscles.8, 9 

In 1970, it was found that Ach neurotransmission is 

decline with the age and results in Alzheimer’s disease.10 

Catecholamines: Noradrenaline, Adrenaline and 

Dopamine 
In1920, Walter Cannon and his colleagues discovered 

monoamine neurotransmitters such as Noradrenaline, 

Adrenaline and Dopamine monoamine 

neurotransmitters.11 They found in their research that on 

the stimulation of sympathetic nerve, these monoamines 

are released.12 Therefore, they are also known as 

sympathomimetic amines and are involved in stimulation 
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of nervous system and different stimulatory process such 

cardiac stimulation. 

Chemically their structure consists of a Catechol nucleus 

(a benzene ring along with two -OH groups), a single -

NH2 (amine) group and a single chain aliphatic amine. 

Tyrosine is the substrate and tyrosinase is the key enzyme 

for biosynthesis of these three monoamines. Tyrosinase 

hydroxylate the tyrosine to DOPA, which upon 

decarboxylation gives dopamine.13,14 Furthermore, 

dopamine is β-hydroxylated to noradrenaline and 

noradrenaline methylated to adrenaline. Noradrenaline, 

adrenaline and dopamine, all of the three catecholamines 
have specific physiological function.15 Likewise, 5-HT, 

dopaminergic neurons have control function over the 

neurotransmission of dopamine, noradrenaline and 

adrenaline exerted through the control over tyrosinase, the 

rate limiting enzyme. Mono-amino oxidase (MAO) can 

degrade catecholamine in synaptic vesicles. After 

formation, catecholamine control various functions of 

central nervous system for instances, Dopamine 
transmission in nigrostriatal system (substantia nigra to 

basal ganglia) control motor functions, in mesolimbic 

system it controls affectivecognitive functions and 

emotions, in mesocortical system it involves in arousal, 

motivation and attention.16Dopamine also regulates the 

secretion of prolactin, sexual functions as well as fertility.  

Sympathomimetic neurotransmitters regulate myriad 

central processes such as concentration, learning, memory, 

attention, arousal, attention, appetite. Peripherally, they are 

involved in the regulation of numerous cardiac functions 

such as heart rate, blood pressure as well as in smooth 

muscles relaxation, dilatation of pupil etc.17 

Serotonin 

5-hydroxytryptamine (5-HT) or serotonin is a well-known 

neurotransmitter. In 1940, 5-HT was discovered in 

gastrointestinal mucosa, chemically it is similar to amino 

acid tryptophan, found in all vertebrate as well as 

 
Schematic diagram 1: Synthesis and destruction of 

acetylcholine7 

 

 
 

Schematic diagram 2: Synthesis and metabolism of 5-

HT 

 
 

Schematic diagram 3: Synthesis and destruction of 

Histamine 

Table 1:  Various neurotransmitters found in central 

nervous system28 

Type of 

neurotransmitter 

Examples 

 

Amines Acetylcholine (Ach) 

Dopamine (DA) 

Noradrenaline 

Adrenaline 

Serotonin (5-HT) 

Circulating hormones Insulin 
Glucagon 

Calcitonin 

Angiotensin 

Pituitary peptides Growth Hormone (GH) 

Corticosteroid (ACTH) 

Oxytocin 

Vasopressin 

Lipotropin 

Melanocyte stimulating 

hormone 

Opioid peptides Kyotrophin 

Dynorphin 

Met-enkephalin 

Leu-enkephalin 

β-Endrophin 

Amino acids Aspatic acid 

Glycine 

Glutamic acid 

GABA (γ-animo butyric 

acid) 

Gestrointestinal 

hormones 

Gastrin 

Motilin 

Substance P 

Secretin 
Cholecystokinin 

Vasoactive intestinal 

peptide 
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invertebrate including scorpions, ocean crustaceans and 

wasps etc.18 It is found in almost all the body parts, for 

instances 90% of total 5-HT in a human body is found in 
G.I.T., 8% in the platelets (blood) and remaining 2% is 

found in CNS.  It is synthesized in neuronal terminal end 

and transferred to the synaptic vesicles afterwards, 

released at the synapse and interact either with the 

receptors present on nearest neuron (act as specific 

neurotransmitter) or with the auto-receptors from their 

original neuron (initiate a process called as re-uptake).19,20  

Re-uptake results in decrease concentration of 

neurotransmitter at the synapse and reuptake also control 

the generation and transportation of further 

neurotransmitter from the neuron. Nerve cells can enhance 

the 5-HT transmission directly by decreasing the auto-

receptor generation, less amount of serotonin will be 

destroyed, if lesser number of auto-receptors are present 

there. Initially, serotonin is synthesized from tryptophan, 

after hydrolysis tryptophan converted into L-5-

hydroxytryptophan. Afterwards, L-5-hydroxytryptophan 
decarboxylated to serotonin.21 Serotonin is responsible for 

a number of deportment processes such as sleep patter, 

anxiety, appetite, regulation of mood etc.22 Therefore, 

imbalance in the synthesis, release and reuptake pattern of 
5-HT results in different type of disorders which includes, 

anxiety, schizophrenia, OCD (obsessive compulsive 

disorder), depression, neuro-degenerative disorders, post-

traumatic stress disorder, insomnia etc.23 

Amino acid neurotransmitters: Glutamate, GABA (γ-

animo butyric acid), Aspartate and glycine 

Initially in 1880, GABA was considered as a bioproduct of 

plant metabolism. However, in late 1950s, it was 

considered as a mammalian tissues constituent and exist in 

brain as well as spinal cord in the large quantity. Later on, 

it was found that GABA is an inhibitory neurotransmitter, 

synthesized from L-glutamate after decarboxylation in the 

presence of glutamate decarboxylase enzyme. Glutamate 

decarboxylase and cofactor, vitamin B6 (Pyridoxine) are 

the rate limiting factors for GABA synthesis with in the 

neurons. Being an inhibitory neurotransmitter, it decreases 

the activity of nervous system. Due to hyperpolarization, 
GABA is involved in the regulation of insomnia, anxiety 

Table 2:  Different types of receptors and their subtypes and location41 

Receptors Subtypes Locations 

Cholinergic receptors Muscarinic  

(M1-5) 
M1 

M2 

M3 

M4 

M5 

Nicotinic (N) 

NN 

NM 

 

 
CNS, autonomic ganglia&gastric gland 

Heart, visceral smooth muscles 

Eye, glands & smooth muscles 

Sensory nerve endings, CNS 

CNS 

 

Autonomic ganglia, CNS 

Neuromuscular junction 

 

Adrenergic receptors α1 

α2 

β1 

β2 

β3 

Post-junctional on effector organ 

CNS, platelets, blood vessels, β-cells of pancreas 

CVS, kidney (JG cells) 

Smooth muscles, blood vessels, liver, GIT 

Adipose tissues 

Dopaminergic receptors D1 

D2 

D3 

D4 

D5 

CNS: Straitum, Prefrontal cortex, Hippocampus 

Substantia nigra, Straitum, Prefrontal cortex, Pituitary Gland 

Nucleus accumbens, Ventral tegmental area, Limbic system 
Prefrontal cortex, Amygdala, Limbic system 

Prefrontal cortex, Hippocampus, Hypothalamus 

Glutaminergic receptors NMDA 

Kainate 

AMPA 

Hippocampus, Striatum, Cerebral cortex, Spinal cord 

Cerebellum, Thalamus, Spinal cord 

Hippocampus, Striatum, Cerebral cortex, Cerebellum, Spinal cord 

Histamine receptors H1 

H2 

H3 

H4 

Smooth muscles, blood vessels, heart, GIT 

Gastric glands, blood vessels, CNS, CVS 

CNS, lungs, blood vessels, ileum 

Basophils, eosinophils, mast cells 

Serotonergic receptors 5HT1A,B,C,D,E,F 

5HT2 

5HT3 

 

5HT4-7 

Hippocampus, substantia nigra, basal ganglia, raphe nuclei 

Visceral & vascular smooth muscles, cerebral neurons, platelets 

NTS (nucleus tractus solitarious), area postrema,myenteric plexus, somatic 

& autonomic nerve endings 

Smooth muscles, gut, CNS, mucosa 

Opioid receptors µ 

γ 

κ 

Thalamus, area postrema, NTS, periaqueductal gray & nucleus ambiguous 

Myenteric plexus, limbic areas 

CNS, spine areas 
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and epilepsy etc. although GABA also exhibits 

depolarization in the neurons of spinal cord but 

hyperpolarization action of GABA is more prominent in 

central cortical neurons.24 Glycine is also an inhibitory 

neurotransmitter, found in mammalian tissues and 

proteins. It is synthesized from serine after hydroxy-

methylation. In different parts of CNS such as cerebellum, 

substantia nigra and striatum neurons etc., glycine exhibits 

inhibitory effect. It causes relaxation of facial and 

mastication muscles, respiratory and cardiac muscles, also 

regulates cutaneous, visual, vestibular functions.25 

Aspartate and glutamate are the non-essential amino acids, 

act as excitatory neurotransmitters. Glutamate is a 

synthesized in body as a byproduct of glucose metabolism 

or Kreb’s cycle. Glutamate act as a precursor for GABA 

and also act as excitatory neurotransmitter in spinal cord 

and major parts of central nervous system, involve in 
memory, learning and oxygenation process of neurons. 

Aspartate is another excitatory neurotransmitter but less 

characterized.26 

Histamine 

Histamine is one of the another amino-acid derived 

neurotransmitter, synthesized from histidine. MAO-B 

enzyme degrade histamine by methylation. It is secreted 

from mast celland responsible for inflammation and 

allergic reaction. Histamine also regulates sleep and 

arousal pattern, appetite, memory and learning, pain, 

sexual behavior, heart rate and blood pressure etc.27 

 

PSYCHOLOGICAL DISORDERS 

Depression 

Major depression and mania, bothare the bipolar disorder. 

Depression is characterized by sadness, blue mood, low 

energy, loss of interest, decrease appetite, slow cognition 
and even suicidal thoughts. According to WHO, 

approximately 15% of total world population is suffering 

from depression.29 “Monoamine hypothesis” of depression 

suggests that deficiency of monoamine (such as serotonin, 

nor-adrenaline) neurotransmission by decrease in 

biosynthesis, degradation by MAO enzyme and neuronal 

re-uptake leads to less availability of monoamine on 

postsynaptic neuron. Therefore, monoamine re-uptake 

inhibitors such as nor-adrenaline and serotonin re-uptake 

inhibitor are used in the treatment of depression.30,31 Initial 

pharmacological therapy of depression includes iproniazid 

(1950), which was the first pharmacological agent that 

affect monoamine reuptake or elevate moodand also used 

against tuberculosis. Afterward, MAO inhibitors were 

introduced,which inhibit MAO enzyme, prevent 

monoamine degradation and monoamine i.e. serotonin, 

noradrenaline are available on postsynaptic neuron. There 

are 2 subtypes of MAO enzyme: MAO-A and MAO-B. 
Among them, MAO-A is responsible for deamination of 

nor-adrenaline and serotonin. Clorgyline, moclobemide 

and cimoxatone are the pharmacological agents that 

selectively inhibits MAO-A enzyme and prevent the 

deamination of mono-amines.32 Tricyclic antidepressants 

(TCA) are the widely used, efficacious, potent 

pharmacological agents against depression. They prevent 

neuronal reuptake of monoamine (serotonin and nor-

adrenaline) and increase the availability of monoamine on 

post synaptic neuron. TCA includes various 

pharmacological agents such as imipramine, desipramine, 

amitriptyline and nortriptyline etc. Desipramine 

selectively block reuptake of nor-adrenaline and others 

have mixed effect (block reuptake of both serotonin and 

nor-adrenaline). Apart from inhibition of serotonin and 

Nor-adrenaline, TCA also inhibits histamine and Ach 

receptors and results in a number of unwanted reactions 
including dryness of mouth and eyes, hallucination, 

Table 3. Various neurological conditions, their pharmacotherapies and side effects 

Neurological 

condition 

Pharmacotherapy Side effects 

Depression TCA e.g. imipramine, desipramine, amitriptyline and 
nortriptyline etc., SSRIs e.g. fluoxetine, citalopram, 

fluvoxamine, paroxetine sertraline etc., SNRIs e.g. 

venlafaxine, duloxetine, Atypical antidepressants e.g. 

trazodone, mianserine etc. 

Dry-mouth, urinary hesitency, weight 
gain, seizures, postural hypertension, 

sedation, blurred vision etc. 

Mania Lithium carbonate Polyuria, thirst, vomiting, nausea, 

tremors, motor incoordination, ataxia, 

slurred speech etc. 

Anxiety Azapirones e.g. gepirone, buspirone, ispapirone, BZPs, β-

blockers, anti-histaminic 

Dizziness, nausea, headache, 

tachycardia, depression etc. 

Parkinsonism Levodopa, COMTinhibitors e.g. tolcapone, 

entacapone,MAO-B inhibitors e.g.  rasagiline, selegiline 

peripheral DOPA decarboxylase inhibitors e.g. carbidopa, 

benserazide 

dyskinesia, tachycardia, angina-

pectoris, nausea, vomiting by 

stimulation CTZ, decrease prolactin 

release, behavioral changes 

Epilepsy valproic acid, phenytoin, carbamazepine, phenobarbitone, 

lamotrigine, gabapentin, topiramate, vigabatrin, tiagabine 

and primidone 

 

Anorexia, vomiting, nausea, heart 

burn, loose motion, alopecia, cleft 

palate, osteomalacia, gum 

hypertrophy, megaloblastic anemia 
etc. 

Chronic pain 

syndrome 

Analgesics- nimesulide, aspirin etc. 

Antispasmodics- chlorzoxazone, cyclobenzaprine etc. 

 Peptic ulcer, hypersensitivity, 

idiosyncrasy, salicylates poisoning etc.  
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constipation, urinary hesitancy etc.33Due to antagonistic 

action of α-receptor, TCA causes cardiac arrhythmia, 

blood pressure etc. In 1980, new class of antidepressants 

was introduced namely selective serotonin reuptake 

inhibitors (SSRIs). Fluoxetine was the first SSRIs, more 

potent and efficacious than TCA without inhibition Ach 

and histamine receptors. SSRIs exhibits their action by 

strongly inhibiting the serotonin (5-HT) reuptake at the 
presynaptic neuron. After fluoxetine, four more SSRIs 

were synthesized and marketed citalopram, fluvoxamine, 

paroxetine and sertraline. They have same mechanism of 

action as Fluoxetine. All the SSRIs are effective against 

depression, OCD (obsessive compulsive disorder), panic 

disorder and anxiety etc.34 

Some atypical antidepressants such as 

venlafaxine,bupropionwas also synthesized, at lower dose, 

venlafaxine inhibits reuptake of 5-HT but at higher dose it 

inhibits both nor-adrenaline and 5-HT as well as dopamine 

re-uptake. In some individual’s venlafaxine causes 

headache, agitation, insomnia and hypertension. 

Bupropion is anotheratypical antidepressant, block both 

nor-adrenaline and dopamine reuptake. Bupropion exhibits 

various gastrointestinal and sexual side effects. Therefore, 

mirtazapine was introducedas atypical antidepressant 

which block α-2 adrenergic receptor on nor-adrenaline 
postsynaptic neuron as well as serotonergic neuron 

andenhance the amount of 5-HT and nor-adrenaline. 

Additionally, it blocks 5HT-2 and 5HT-3 receptors and 

minimize the gastrointestinal and sexual side effects 

associated with bupropion.35,36 A number of antidepressant 

drugs with great potency, safety and efficacy are available 

in the market. 

Mania 

Bipolar disorder (mania) is also another type of mood 

disorder, occurs only in 1% of the total population, 

characterized by mood swings from uncontrol excitement, 

agitation to psychotic delusions and depression. Variety of 

bipolar disorders are there, in which mood swings from 

manic excitement to depression, mania to euthymia etc. 

Etiology of mania is not clear, it may occur genetically or 

noradrenergic and serotonergic systems may also cause 

manic excitements. It has also been observed that TCAs 
stimulates mood swing from depression to mania. Over 

excitement of dopaminergic system also cause manic 

excitements.37 

Pharmacotherapy of mania includes a single 

pharmacological compound i.e. lithium carbonate which 

was initially introduced in 19th century against arthritis and 

gout. But in late 1940s, lithium carbonate was found 

effective against mania.38,39 The mechanism of action 

includes: 

i) By inhibiting inositol monophosphatase, it 

inhibitshydrolysis of inositol-1-phosphate and decrease 

the availability of free inositol for the production of 

inositol triphosphate and diacylglycerol.  

ii) Modulation of nor-adrenaline and serotonin release, by 

increasing the re-uptake of noradrenaline (or decrease 

the release of nor-adrenaline on presynaptic neuron) 

and increasing the amount of 5-HT (also increase the 

amount of tryptophan, 5-HT precursor). Both of these 

actions contribute to minimizing nor-adrenergic 

activity and counteract the manic excitement.  

However, some interactions and adverse reaction are also 

there, including metabolism of lithium which occur in 

kidney not in liver. In kidney, lithiuminteracts with variety 

of pharmacological agents such as NSAIDS, ACE 

(Angiotensin converting enzyme inhibitors and also with 

antibiotics. Lithium also exhibits some kind of adverse 
effects affecting gastrointestinal tract, thyroid gland, 

dermatologic as well as cardiac system. Therefore, some 

antiepileptic drugs such as valproic acid, gabapentin, 

lamotrigine and carbamazepine are also used against 

mania to stabilize mood.40 
 

NEUROLOGICAL DISORDERS 

Parkinsonism 

It is a movement disorded characterized by bradykinesia, 

rigidity, stiffness, tremors, loss of control on movements, 

gait, mask like face, sialorrhea, slow movements and at 

last loss of movements etc.42The etiology of parkinsonism 

includes degeneration of dopaminergic neuron in 

substantia nigra (nigrostriatal pathway) leading to decrease 

in amount of dopamine. Therefore, dopamine and its 

congeners such as levodopa are utilized in the 

pharmacotherapy of parkinsonism.43 
The mechanism of action of levodopa includes, 

transmission of levodopa through BBB from periphery to 

central nervous system.Dopa-decarboxylase causes 

decarboxylation of levodopa to dopamine in CNS. 

Furthermore, MAO-B and COMT (catechol-O-methyl 

transferase) causes degradation of dopamine.44 Therefore, 

inhibitors of MAO-B(i.e.selegeline) and COMT (i.e. 

tolcapone, entacapone) are used in the pharmacotherapy of 

parkinsonism.Carbidopa, benserazide are act peripherally 

to inhibit dopa-decarboxylase and prevent peripheral 

degradation of levodopa to dopamine.  

It exhibits a variety of adverse reactions including 

dyskinesia, tachycardia, angina-pectoris, nausea, vomiting 

by stimulation CTZ, decrease prolactin release, behavioral 

changes etc.45 

Epilepsy 

Convulsions occur due to abnormal discharge of neurons 
in the CNS. The etiology of epilepsy includes paroxysmal 

stimulation of neurons, activity of GABA channels and 

modulated due to Na+, Ca++ channel current. On the basis 

of clinical manifestations seizures may be of two types: 

generalized and partial seizures. Furthermore, generalized 

and partial seizures are also divided into subcategories: 

tonic-clonic, myoclonic, atonic, absence generalized 

seizures as well as simple and complex partial seizures. 

Tonic clonic seizures affect the whole body while partial 

seizures only affect one arm or one leg only.46 

A number of pharmacological agents are used against 

tonic clonic seizures such as valproic acid, phenytoin, 

carbamazepine, phenobarbitone, lamotrigine, gabapentin, 

topiramate, vigabatrin, tiagabine and primidone etc. There 

are three major mechanisms of action for all the 

antiepileptic drugs including: 

i. prolongation of sodium channel inactivation during the 

depolarization phase of action potential. 
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ii. Prevention of T- type calcium current in brain 

iii. Potentiate the activity of GABA - chloride channel 

complex and result in hyper-repolarization.47 

Different antiepileptic pharmacological agents exhibittheir 

action by one of the above-mentioned pathways. 

Carbamazepine and phenytoin prolong the sodium channel 

inactivation, phenobarbitone potentiate the effect of 

GABA -chloride channel complex, ethosuximide inhibits 
type-T calcium current in CNS. Valproic acid is the drug 

which act by all of above-mentioned mechanism, 

including prolong sodium channel inactivation, inhibit 

type-T calcium current and potentiate GABA - chloride 

channel complex effect.48, 49 

Chronic pain syndrome 

Chronic pain syndrome includes any type of severe pain in 

any part of body such as joints, skeletal tissues, muscles 

known as musculoskeletal pain or pain generated due to 

damage of nerve tissues known as neuropathic 

pain.50Arthritis is a type of musculoskeletal pain, affecting 

only single muscle, myofascial pain affects a set of 

muscles and fibromyalgia affects various body parts. Non-

steroidal anti-inflammatory drugs (such as nimesulide, 

aspirin etc.) antispasmodics (such as chlorzoxazone, 

cyclobenzaprine etc.) are widely employed against chronic 

pain syndrome.51, 52 

 

RESULTS  

The review highlights and identifies the vital role of 

neurotransmitters including serotonin, acetylcholine, 

dopamine, GABA and glutamate in the regulation of 

various physiological pathways. Each neurotransmitter 

exhibits different type of neurological functions such as 

cognition, motor function, sensory processing and mood 

regulation. Dysregulation of neurotransmitters level results 

in numerous psychological conditions i.e. bipolar disorder: 

depression and mania, anxiety disorders and schizophrenia 

etc. They may also result in neurodegenerative disorders 

such as Alzheimer's and Parkinson's disease. Through 

research it has been proven that both downregulation and 

upregulation of any particular neurotransmitters may 

results in abnormal physiological states, thus impacting 

cognitive and mental health. Pharmacological compounds 
such as GABAergic drugs, dopamine agonists, and 

selective serotonin reuptake inhibitors (SSRIs) etc. are aim 

to restore the balance of these neurotransmitters, providing 

significant improvements in managing neurological 

conditions. 

 

DISCUSSION  

There is a complex relationship exists between 

dysfunction of neurotransmitters and psychological 

disorders, while knowing the fact that each and every 

neurotransmitter contributed differently to the mental-

health. For instances Dopamine, involved in the 

pathophysiology of schizophrenia and the addiction as 

well. Serotonin imbalances contributes to mood disorders 

like anxiety and depression, However the major 

inhibitory-neurotransmitter GABA, contributed to 

conditions like generalized anxiety disorder and epilepsy 

etc. 

Moreover, the role of aspartate and glutamate in neuronal 

damage and excitotoxicity conditions has been a critical 

area of focus in neurodegenerative diseases. Glutamate 

receptor antagonists are being investigated for their 

potential to treat conditions such as Alzheimer's and 

Parkinson's disease. The therapies based on 

neurotransmitters have been shown maximum efficacy, 

but the challenges remain as such in achieving targeted 
drug delivery with minimal or no side-effects. There is a 

complex-interplay in between neurotransmitters and their 

respective receptors, variations in brain chemistry at 

individual level which creates complications in the 

therapeutic landscape.  

 

FUTURE DIRECTIONS  

In the field of neuropharmacology, the future research 

must be focused on the following aspects:  

i.1.Novel-Pharmacological moiety: This aspect includes 

the discovery or development of more selective 

chemical compounds that can target with a required or 

specific neurotransmitter along with lesser side effects. 

For instances, a new class of drugs targeting serotonin-

transporter or GABA-receptor, may results in the better 

management of depression or anxiety. 

ii.2.Personalized Medicine: Understanding the 
environmental and genetic factors that contributes to 

the dysfunction of neurotransmitter, paving the way for 

personalized pharmacological-interventions tailored to 

an individual’s unique neurochemical profile. 

iii.3.Neuroplasticity and Regeneration: The research must 

be focused on neurotransmitters role in influencing 

neuroplasticity as well as the regeneration ability of 

CNS. These types of therapies will not only help in 

curing or managing the symptoms but also promoting 

the long-term recovery and mental health. 

 

CONCLUSION  

Neurotransmitters plays a vital role in the regulation both 

pathological as well as functions of central nervous 

system. Dysregulation in the system of neurotransmitters 

generates a variety of psychological conditions. 

Pharmacological compounds, targeting the selective 
neurotransmitter imbalances have been proven effective in 

restoring a wide cluster of neurological and psychiatric-

conditions. However, numerous challenges involving 

adverse effects, treatment-resistance, and individualized 

responses are remain in question since a long time. Future 

research should be continued with the refine-strategies of 

treatment, focused on more targeted, effective and 

personalized interventions to improve outcomes for 

individuals suffering from neurotransmitter-related 

disorders. 
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