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Abstract 
Neuropharmacology is a branch of science that studies how drugs affect the nervous system and treat neurological 
and psychiatric disorders. This review article explores recent advances in neuropharmacology, focusing on the 
mechanisms of action, key neurotransmitter systems, and therapeutic targets. With the rise of precision medicine, 
novel drugs are being developed that selectively target neural circuits and receptor subtypes, offering potential 
improvements in the treatment of conditions such as Alzheimer's disease, depression, Parkinson's disease, and 
epilepsy. This article reviews the current understanding of neuropharmacological principles, recent clinical trials, 
and emerging challenges. 
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Introduction 
 

Neuropharmacology is concerned with the interaction 
between drugs and the central and peripheral nervous 

systems. This field is divided into two main areas: 
behavioral neuropharmacology, which examines how 
drugs affect behavior, and molecular neuropharmacology, 
which studies the cellular mechanisms underlying drug 
action. Understanding how drugs interact with 
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neurotransmitters and receptors helps develop new 
therapies for treating mental health disorders, 
neurodegenerative diseases, and other conditions of the 
nervous system. 
The development of new neuropharmacological agents has 
gained momentum with advancements in molecular 
biology, genetic studies, and computational drug design. 
Despite the promising progress, many neurological and 
psychiatric conditions remain resistant to treatment. This 
article aims to provide an overview of the current status of 
neuropharmacology, recent therapeutic breakthroughs, 
and future directions in drug development. 
 

Methods and Materials 

 
2.1 Study Design 
 
This is a literature review synthesizing data from recent 
clinical trials, drug discovery studies, and reviews on 
neuropharmacology. Primary sources were identified 
through a search of academic databases such as PubMed, 
Google Scholar, and Cochrane Library. Articles published 
from 2015 to 2023 were included. 
 
2.2 Data Collection 
 
Keywords used in the search included 
“neuropharmacology,” “neurotransmitter systems,” “CNS 
drug mechanisms,” “psychiatric drugs,” “Alzheimer’s drug 
development,” “neurodegenerative diseases,” and 
“targeted therapy in neurology.” Both preclinical and 
clinical studies were included, focusing on drug 
mechanisms, therapeutic targets, and treatment efficacy. 
 
2.3 Inclusion Criteria 
 

• Peer-reviewed articles on neuropharmacological research 

• Clinical trials on neurological or psychiatric drug 

treatments 

• Review articles on recent advancements in 

neuropharmacology 

2.4 Exclusion Criteria 
 

• Articles not written in English 

• Studies published before 2015 

• Non-peer-reviewed sources 

 

Results 

 
3.1 Key Neurotransmitter Systems in 
Neuropharmacology 
 
Understanding neurotransmitter systems is central to 
neuropharmacology as most therapeutic agents target 
these pathways to exert their effects. The most significant 
neurotransmitters in neuropharmacology include: 
 

• Dopamine: Plays a critical role in regulating movement, 

emotion, and reward. Dopaminergic drugs are used to treat 

Parkinson’s disease and schizophrenia. 

• Serotonin: Influences mood, anxiety, and sleep. Selective 

serotonin reuptake inhibitors (SSRIs) are commonly used 

antidepressants. 

• Glutamate and GABA: These excitatory and inhibitory 

neurotransmitters are involved in learning, memory, and 
motor control. Drugs targeting these systems are used in 

treating epilepsy and anxiety disorders. 
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Neurotransmitter Function Disorder Drugs Used 

Dopamine 
Movement, reward, 

emotion 
Parkinson’s, 

Schizophrenia 
Levodopa, Antipsychotics 

Serotonin Mood, sleep, appetite Depression, Anxiety SSRIs (Fluoxetine), SNRIs (Venlafaxine) 

Glutamate Excitation, memory Epilepsy, Alzheimer’s 
NMDA receptor antagonists 

(Memantine) 

GABA Inhibition, motor control Anxiety, Seizures Benzodiazepines (Diazepam) 

 
Table 1: Neurotransmitter Systems and Their Clinical Applications 

 
 
 

3.2 Neuropharmacological Mechanisms 
 
Drugs act on various molecular targets within the nervous 
system, including neurotransmitter receptors, ion 
channels, transporters, and enzymes. Understanding these 
mechanisms is vital for developing drugs with fewer side 
effects and greater therapeutic efficacy. 
 
3.2.1 Receptor Modulation 
 

• Agonists and Antagonists: Drugs can act as agonists, 

which enhance receptor activity, or antagonists, which 

block receptor action. For example, dopamine agonists are 

used in Parkinson's disease to stimulate dopamine 

receptors, while dopamine antagonists are used in 

schizophrenia to reduce excessive dopaminergic activity. 

• Receptor Subtypes: New drug development focuses on 

selectively targeting receptor subtypes to improve 

specificity and reduce side effects. For instance, serotonin 

5-HT1A receptor agonists are explored for treating anxiety 

without the sedative effects of benzodiazepines. 

3.2.2 Ion Channel Modulation 
 
Ion channels play a critical role in neural excitability. 
Sodium channel blockers, such as phenytoin, are used to 
control seizures by reducing neuronal excitability. On the 
other hand, calcium channel blockers are used in certain 
neuropathic pain conditions to inhibit excessive synaptic 
transmission. 

 
 

 
 

Drug Class Mechanism of Action Therapeutic Use 

Dopamine Agonists Stimulate dopamine receptors Parkinson’s Disease 

SSRI (Selective Serotonin Reuptake Inhibitors) Inhibit serotonin reuptake Depression, Anxiety 

NMDA Receptor Antagonists Block NMDA receptors Alzheimer’s, Epilepsy 

Benzodiazepines Enhance GABA-A receptor activity Anxiety, Seizures 

Table 2: Drug Mechanisms in Neuropharmacology 
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3.3 Recent Therapeutic Advances 
 
3.3.1 Alzheimer’s Disease 
 
Alzheimer’s disease is a neurodegenerative disorder 
characterized by progressive cognitive decline. Current 
treatments, such as acetylcholinesterase inhibitors and 
NMDA receptor antagonists, offer only modest 
symptomatic relief. However, recent advances in 
monoclonal antibodies, such as aducanumab, show 
promise in targeting amyloid-beta plaques, which are a 
hallmark of Alzheimer’s pathology. 
 
3.3.2 Parkinson’s Disease 
 
Levodopa remains the gold standard for treating 
Parkinson’s disease, but long-term use is associated with 
motor complications. The development of dopamine 
agonists and monoamine oxidase-B (MAO-B) inhibitors 
aims to provide more consistent control of motor 
symptoms while reducing side effects. 
 
3.3.3 Depression and Anxiety 
 
Novel treatments for depression and anxiety disorders 
have emerged with the discovery of ketamine as a rapid-
acting antidepressant. Ketamine, an NMDA receptor 
antagonist, offers relief in treatment-resistant depression, 
where traditional SSRIs and SNRIs fail. 
 

Discussion 
 
4.1 Challenges in Neuropharmacology 
 
Despite the success of certain neuropharmacological 
treatments, there are several challenges that remain. These 
include: 
 

• Limited Efficacy: Many current drugs provide 

symptomatic relief but do not address the underlying 

causes of neurodegenerative diseases. For example, 

Alzheimer’s treatments largely focus on delaying cognitive 

decline, but there are no curative therapies. 

• Side Effects: Drugs that affect the central nervous system 

(CNS) often have significant side effects, including 

sedation, cognitive impairment, and dependency (e.g., 

benzodiazepines for anxiety). 

• Drug Resistance: In conditions such as epilepsy, some 

patients become resistant to multiple antiepileptic drugs 

(AEDs), necessitating the development of novel 

treatments. 

4.2 Precision Medicine in Neuropharmacology 
The advent of precision medicine is reshaping 
neuropharmacology by tailoring treatments to individual 
genetic, biochemical, and environmental profiles. Genetic 
testing can identify patients who may respond better to 
certain treatments, reducing trial and error in drug 
prescribing. For instance, pharmacogenomic studies have 
shown that variations in the CYP2C19 gene affect how 
individuals metabolize SSRIs, which has implications for 
personalized antidepressant therapy. 
 

Conclusion 
 
Neuropharmacology has made tremendous strides in 
understanding how drugs interact with the nervous system 
to treat neurological and psychiatric disorders. Advances 
in targeting neurotransmitter systems, receptor 
modulation, and ion channel regulation have resulted in 
more effective therapies for conditions such as depression, 
anxiety, Parkinson’s disease, and epilepsy. However, 
challenges related to drug efficacy, side effects, and 
treatment resistance remain significant obstacles. The 
future of neuropharmacology lies in precision medicine, 
which aims to deliver more personalized and effective 
treatments based on individual patient profiles. 
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