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DESCRIPTION

Drug metabolism is an essential biological process that
determines how medicines are transformed and eliminated from
the human body. It plays a major role in ensuring that drugs
produce their intended therapeutic effects while minimizing
harmful Most drugs undergo
modification after administration, primarily in the liver, where

consequences. chemical
specialized enzymes convert them into forms that can be more
easily removed through urine or bile. This process not only
influences the duration and intensity of drug action but also
directly affects patient safety and clinical outcomes.
Understanding the relationship between drug metabolism and
therapeutic response has therefore become one of the most
important areas in pharmacology and clinical medicine.

The process of drug metabolism generally occurs in two stages.
In the first stage, drugs undergo reactions such as oxidation,
reduction, or hydrolysis, which often introduce or expose
functional groups within the drug molecule. In the second stage,
conjugation reactions occur in which the drug or its metabolites
combine with substances such as glucuronic acid, sulfate, or
glutathione to form water soluble compounds. These reactions
make it easier for the body to eliminate the drug efficiently.
Enzymes responsible for these metabolic pathways, especially
those found in the cytochrome enzyme system, are highly
significant because they determine the speed and effectiveness of
drug transformation.

Drug metabolism greatly influences drug safety because

variations in metabolic activity can alter drug concentration

within the body. If a drug is metabolized too quickly, its
therapeutic effect may be reduced, leading to treatment failure.
On the other hand, if metabolism occurs too slowly, excessive
accumulation of the drug may take place, increasing the risk of
toxicity and adverse reactions. This balance is particularly
important in drugs with a narrow therapeutic range, where even
small changes in concentration can result in
complications. Therefore, proper understanding of metabolic
pathways helps healthcare professionals determine appropriate
dosages and treatment schedules for individual patients.

severe

Several factors influence the rate and efficiency of drug
metabolism. Age is one of the major determinants, as infants
and elderly individuals often have reduced metabolic capacity
compared to healthy adults. Genetic differences also contribute
significantly to variations in enzyme activity among individuals.
Some people may possess highly active metabolic enzymes, while
others may have deficient enzyme systems that slow drug
elimination. Such genetic variability can affect treatment success
and increase susceptibility to adverse drug reactions. In recent
pharmacogenetic  studies
attention because they allow clinicians to predict how patients
are likely to respond to specific medications based on their
genetic profile.

years, have gained considerable

Liver function is another critical factor in drug metabolism.
Since the liver serves as the primary site for metabolic activity,
diseases such as hepatitis, cirrhosis, or liver failure can impair the
body’s ability to process medications effectively. In such cases,
normal doses may become toxic because the drug remains in
circulation for prolonged periods.
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