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Abstract—Drugs acting on the central nervous system 

(CNS) are widely used for the treatment of neurological 

and psychiatric disorders such as anxiety, depression, 

epilepsy, schizophrenia, pain, and Parkinson’s disease. 

These drugs exert their effects by modifying 

neurotransmitter activity in the brain and spinal cord. 

Major neurotransmitters involved include gamma-

aminobutyric acid (GABA), dopamine, serotonin, 

norepinephrine, glutamate, and acetylcholine. This 

review article discusses the classification, mechanism of 

action, therapeutic uses, adverse effects, and recent 

advances in CNS pharmacology. Understanding CNS 

drugs is essential for their rational and safe use in clinical 

practice. 

 

Index Terms—Central nervous system, CNS 

pharmacology, Neurotransmitters, Psychotropic drugs.  

 

I. INTRODUCTION 

 

The central nervous system (CNS) consists of the 

brain and spinal cord and plays a vital role in 

controlling sensory perception, motor activity, 

cognition, emotions, and behavior [15,17]. Disorders 

of the CNS are among the most common health 

problems worldwide and significantly affect the 

quality of life of patients [13]. Pharmacological agents 

acting on the CNS are used to treat a wide range of 

neurological and psychiatric conditions including 

epilepsy, depression, schizophrenia, pain, and 

Parkinson’s disease [3,30]. These drugs primarily act 

by enhancing or inhibiting neurotransmitter signaling 

at synapses within the brain and spinal cord [33]. CNS 

pharmacology is considered a major branch of 

pharmacology due to the complexity of brain functions 

and the challenges associated with drug delivery 

across the blood–brain barrier [26].  

 

 

 

II. NEUROTRANSMITTERS INVOLVED IN CNS 

FUNCTION 

 

Neurotransmitters are chemical messengers 

responsible for communication between neurons in the 

CNS. The major neurotransmitters involved in CNS 

drug action include gamma-aminobutyric acid 

(GABA), glutamate, dopamine, serotonin, 

norepinephrine, and acetylcholine [15,33]. 

GABA is the primary inhibitory neurotransmitter in 

the CNS and plays an important role in anxiety, 

epilepsy, and sleep regulation [25]. Glutamate is the 

major excitatory neurotransmitter and is involved in 

learning and memory processes [15]. Dopamine 

regulates movement, motivation, reward, and 

psychotic behavior and is implicated in schizophrenia 

and Parkinson’s disease [12,14]. Serotonin (5-HT) is 

involved in mood regulation, sleep, appetite, and 

emotional behavior [6,34]. Norepinephrine plays a key 

role in alertness, attention, and stress responses, while 

acetylcholine is important for memory, learning, and 

neuromuscular transmission [15]. 

Most CNS drugs act by altering the synthesis, release, 

receptor binding, or metabolism of these 

neurotransmitters [33]. 

 

III. CLASSIFICATION OF DRUGS ACTING ON 

CNS 

 

Drugs acting on the CNS can be broadly classified into 

the following categories [17,30,37] 

Sedative and hypnotic drugs 

Antiepileptic drugs 

Antipsychotic drugs 

Antidepressant drugs 

Analgesics (opioid and non-opioid) 

Drugs used in Parkinson’s disease 

CNS stimulants 
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IV. MAJOR CLASSES OF CNS DRUGS 

 

A. Sedative and Hypnotic Drugs 

Sedative-hypnotic drugs are commonly used to reduce 

anxiety and induce sleep. Benzodiazepines and 

barbiturates are the most widely used agents in this 

category [1,9]. 

Mechanism of action: These drugs enhance GABA-

mediated inhibitory neurotransmission in the CNS by 

increasing chloride ion conductance through 

GABAA_AA receptors [25]. 

Therapeutic uses: anxiety disorders, insomnia, and 

pre-anesthetic medication [11]. 

Adverse effects: Sedation, tolerance, dependence, and 

withdrawal symptoms on long-term use [1]. 

 

B. Antiepileptic Drugs 

Antiepileptic drugs are used to prevent and control 

seizures by reducing abnormal neuronal firing [2,20]. 

Examples: Phenytoin, carbamazepine, valproate 

Mechanism of action: These drugs act through sodium 

channel blockade, calcium channel inhibition, or 

enhancement of GABAergic transmission [29,31]. 

Adverse effects: Drowsiness, ataxia, hepatotoxicity, 

and drug–drug interactions [28]. 

 

C. Antipsychotic Drugs 

Antipsychotic drugs are primarily used in the 

treatment of schizophrenia and other psychotic 

disorders [16,19]. 

Examples: Haloperidol, risperidone, olanzapine 

Mechanism of action: Most antipsychotics act by 

antagonizing dopamine D₂ receptors in the mesolimbic 

pathway [12,21]. 

Adverse effects: Extrapyramidal symptoms, metabolic 

syndrome, and endocrine disturbances [21,22]. 

 

D. Antidepressant Drugs 

Antidepressants are widely used for the management 

of depression and anxiety disorders [6,10]. 

Examples: Selective serotonin reuptake inhibitors 

(SSRIs), tricyclic antidepressants (TCAs), and 

monoamine oxidase inhibitors (MAOIs) 

Mechanism of action: These drugs increase synaptic 

levels of serotonin and/or norepinephrine by inhibiting 

their reuptake or metabolism [34,39]. 

Adverse effects: Dry mouth, sedation, weight gain, 

and sexual dysfunction [23] 

 

E. Analgesics Acting on CNS 

Opioid analgesics are effective in the management of 

moderate to severe pain [8]. 

Examples: Morphine, fentanyl 

Mechanism of action: Opioids produce analgesia by 

activating opioid receptors in the CNS and inhibiting 

pain transmission pathways [27,36]. 

Adverse effects: Respiratory depression, tolerance, 

dependence, and risk of abuse [38]. 

 

V. ADVERSE EFFECTS AND SAFETY 

CONCERNS 

 

Most CNS drugs are capable of crossing the blood–

brain barrier, which increases their potential for 

central adverse effects such as sedation, cognitive 

impairment, tolerance, dependence, and drug–drug 

interactions [26,32]. Long-term therapy with CNS 

drugs requires careful monitoring to ensure patient 

safety and therapeutic effectiveness [32]. 

 

VI. RECENT ADVANCES IN CNS 

PHARMACOLOGY 

 

Recent advances in CNS pharmacology include the 

development of selective receptor modulators, newer 

antidepressants and antipsychotics with improved 

safety profiles, pharmacogenomic approaches, and 

innovative drug delivery systems for targeted brain 

therapy [4,7,13,18]. 

 

VII. CONCLUSION 

 

Drugs acting on the central nervous system play a 

crucial role in the management of neurological and 

psychiatric disorders. A clear understanding of their 

classification, mechanisms of action, therapeutic uses, 

and adverse effects is essential for rational and safe 

drug therapy [3,17]. Ongoing research continues to 

focus on developing safer, more effective CNS drugs 

with improved patient outcomes [4,13]. 
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