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INTRODUCTION
Drug action refers to the physiological and biochemical 
effects of pharmaceutical substances on the body, including 
how drugs interact with cells, tissues, and organs to produce 
therapeutic or adverse effects. The mechanisms of drug 
action primarily involve interactions with specific biological 
targets, such as enzymes, ion channels, transporters, or 
receptors. Most drugs work by either mimicking or inhibiting 
endogenous molecules, thereby altering normal physiological 
processes. For instance, agonists bind to receptors to activate 
them and elicit a response, while antagonists block receptor 
activity, preventing a biological effect. This interaction is often 
described by concepts like affinity, which reflects how strongly 
a drug binds to its target, and efficacy, which determines the 
extent of the biological response. Drug action also depends on 
pharmacokinetics and pharmacodynamics. Pharmacokinetics 
involves the absorption, distribution, metabolism, and 
excretion of drugs, affecting their concentration at the target 
site. Key factors like the route of administration, bioavailability, 
and metabolic pathways significantly influence how quickly 
and efficiently a drug acts. Conversely, pharmacodynamics 
examines the relationship between drug concentration and 
its effect on the body, often represented through dose-
response curves. Factors such as patient age, genetics, organ 
function, and the presence of other drugs can modulate 
both pharmacokinetics and pharmacodynamics, leading to 
variability in drug responses [1,2]. 

DESCRIPTION
For instance, genetic polymorphisms in drug-metabolizing 
enzymes like cytochrome P450 can affect drug efficacy or 
toxicity. Furthermore, drugs can induce therapeutic effects 
by restoring imbalances in neurotransmitters, hormones, 
or other signaling molecules, such as serotonin reuptake 

inhibitors used in depression or beta-blockers employed in 
cardiovascular conditions. However, unintended interactions 
can lead to side effects or toxicity, necessitating careful dose 
adjustments and monitoring. Advanced drug delivery systems 
and targeted therapies aim to enhance precision in drug action, 
minimizing adverse effects while maximizing therapeutic 
benefits. As research progresses, an understanding of drug 
action continues to evolve, incorporating molecular biology, 
systems pharmacology, and personalized medicine to improve 
treatment outcomes [3,4]. One drug may alter the stomach’s 
pH, reduce gastrointestinal motility, or bind to another drug, 
reducing absorption (e.g., antacids reducing the absorption 
of certain antibiotics). Certain foods can influence drug 
absorption or metabolism (e.g., calcium-rich foods reducing 
the effectiveness of tetracycline antibiotics). Side effects are 
unintended effects of a drug that occur at therapeutic doses. 
They can range from mild to severe and are often predictable 
based on the drug’s mechanism of action. One drug may alter 
the stomach’s pH, reduce gastrointestinal motility, or bind to 
another drug, reducing absorption (e.g., antacids reducing the 
absorption of certain antibiotics). Pre-existing conditions may 
exacerbate drug effects (e.g., NSAIDs worsening hypertension 
or kidney disease). 

CONCLUSION
Selective drugs act on specific targets with minimal impact on 
other systems (e.g., selective serotonin reuptake inhibitors 
or SSRIs). Non Selective Drugs may interact with multiple 
targets, leading to broader effects (e.g., antihistamines 
causing sedation). The range of drug dosages that produce 
therapeutic effects without causing significant side effects or 
toxicity. Drugs that bind to a receptor and mimic the action 
of natural substances (e.g., dopamine agonists). Drugs that 
block receptors, preventing natural substances from activating 
them (e.g., beta-blockers). Drugs that inhibit enzyme activity, 
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halting or altering biochemical pathways (e.g., ACE inhibitors 
for hypertension). Drugs that alter the activity of ion channels 
or receptors without directly activating or inhibiting them.
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