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ABOUT THE STUDY

The field of pharmacology focuses on understanding how drugs
interact with the human body to produce therapeutic effects. A
crucial aspect of drug development and usage comprehends the
mechanisms of action by which drugs exert their influence on
physiological and biochemical processes. By unravelling the
intricate ways in which drugs act, scientists can design more
effective and targeted therapies to treat a wide range of diseases.

Receptor interactions

One of the fundamental mechanisms of drug action involves
interactions with specific receptors found on cell membranes or
within cells. Receptors are proteins that recognize and bind to
specific molecules, triggering a cascade of biochemical events.
Drugs can bind to receptors and either mimic or block the
actions of endogenous ligands. Agonists are drugs that activate
receptors, initiating a cellular response. For example, beta-
adrenergic agonists stimulate beta-adrenergic receptors, leading to
increased heart rate and bronchodilation. On the other hand,
antagonists bind to receptors without activating them, thereby
preventing endogenous ligands from binding and reducing the
cellular response. Antagonists are commonly used to treat
conditions such as hypertension and allergies.

Enzyme inhibition

Another vital mechanism of drug action is enzyme inhibition.
Enzymes are proteins that catalyze biochemical reactions in the
body, and drugs can interfere with their activity. Inhibitors can
bind to enzymes and block their active sites, preventing the
binding of substrates and impeding enzymatic reactions. By
targeting drugs
physiological processes. For instance, Selective Serotonin
Reuptake Inhibitors (SSRIs) inhibit the reuptake of serotonin in
the brain, increasing its availability and alleviating symptoms of

specific enzymes, can modulate various

depression. Similarly, Angiotensin-Converting Enzyme (ACE)
inhibitors hinder the activity of ACE, reducing the production of
angiotensin II and decreasing blood pressure.

Ion channel modulation

Ion channels are poreforming proteins that control the flow of
ions across cell membranes. Drugs can interact with ion channels
to modify their function, thereby influencing the electrical
activity of cells.

This

neuropharmacology, as many neurological disorders involve

mechanism is particularly relevant in the field of
abnormal ion channel activity. For example, antiepileptic drugs
work by modulating ion channels to inhibit excessive neuronal
excitability, preventing seizures. Additionally, calcium channel
blockers inhibit calcium ion influx through ion channels,
resulting in vasodilation and reduced cardiac workload, making
them valuable in the treatment of hypertension and angina.

Altered neurotransmission

Drugs can also influence neurotransmission, the process by
which nerve cells communicate with each other through
chemical signals. Neurotransmitters are molecules that transmit
signals across synapses, and drugs can modulate their release,
reuptake, or breakdown. For instance, selective dopamine
reuptake inhibitors increase dopamine levels in the brain, which
can alleviate symptoms of certain mental disorders like Attention
Deficit Hyperactivity Disorder (ADHD). Opioid analgesics, such
as morphine, mimic the action of endogenous opioids, binding
to opioid receptors in the brain and reducing pain perception.

Genetic and molecular targets

Advances in molecular biology have led to the discovery of drugs
that target specific genes or molecular pathways. For example,
targeted cancer therapies focus on inhibiting specific mutations
or dysregulated signalling pathways that drive tumour growth.

These drugs can block the activity of proteins such as tyrosine
kinases or interfere with cellular processes like DNA replication
or cell division. By targeting specific genetic or molecular
abnormalities, these drugs offer more precise and personalized
treatment options.
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