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INTRODUCTION

Drug metabolism, the complex biochemical process by which
the body breaks down and transforms pharmaceutical com-
pounds, plays a pivotal role in determining the efficacy, safety,
and overall pharmacological profile of medications. This intri-
cate interplay between drugs and metabolic pathways within
the body influences not only how drugs are absorbed, distrib-
uted, metabolized, and excreted but also their therapeutic ef-
fects and potential for adverse reactions. Understanding drug
metabolism is essential for healthcare professionals, research-
ers, and pharmaceutical developers alike, as it holds the key
to optimizing drug therapy and minimizing the risks associated
with medication use. At its core, drug metabolism serves as the
body’s defines mechanism against foreign substances, includ-
ing drugs and toxins, aiming to eliminate them from the system
while maintaining homeostasis. The liver, being the primary
site of drug metabolism, houses a diverse array of enzymes
and transport proteins responsible for catalysing the biotrans-
formation of drugs into metabolites that are more readily ex-
creted from the body.

DESCRIPTION

The most prevalent pathway of drug metabolism is hepatic bio-
transformation, which occurs in two main phases: Phase | and
Phase Il metabolism. Phase | metabolism involves the intro-
duction or exposure of functional groups hydroxyl, amino, or
carboxyl groups to the drug molecule, typically through oxida-
tion, reduction, or hydrolysis reactions. These conjugation re-
actions enhance the water solubility of metabolites, facilitating
their excretion via urine or bile. Enzymes involved in Phase Il
metabolism include glucuronosyltransferases and glutathione
S-transferases among others. The collective action and Phase
metabolic pathways results in the formation of metabolites
that are often more polar, hydrophilic, and less pharmacolog-
ically active than the parent drug. However, in some cases,

Phase | metabolism may produce active metabolites with phar-
macological activity equal to or greater than that of the parent
compound. Conversely, metabolic inactivation may occur, lead-
ing to the generation of inactive or less potent metabolites. The
significance of drug metabolism extends far beyond the simple
elimination of foreign substances from the body. Variations
in individual metabolic capacity, often attributed to genetic
polymorphisms, can profoundly influence drug metabolism
and, consequently, a patient’s response to pharmacotherapy.
Pharmacokinetics, the study of genetic factors that influence
drug response, seeks to elucidate how genetic variations in
drug-metabolizing enzymes and transport proteins impact
drug efficacy, safety, and tolerability. For example, genetic poly-
morphisms in cytochrome and can result in altered metabolic
activity, leading to differences in drug metabolism rates among
individuals. Cytochrome enzymes, in particular, are susceptible
to inhibition or induction by concomitant medications, leading
to alterations in the metabolism and disposition of co-adminis-
tered drugs. Understanding the potential for DDIs is crucial for
healthcare providers to minimize the risk of adverse drug reac-
tions and optimize therapeutic outcomes for patients receiving
multiple medications concurrently.

CONCLUSION

Beyond genetic factors and drug interactions, various extrinsic
factors can also influence drug metabolism. Age, gender, eth-
nicity, diet, lifestyle habits, underlying medical conditions, and
hepatic function can all impact the activity of drug-metaboliz-
ing enzymes and transport proteins, thereby influencing drug
metabolism rates and patterns. In conclusion, drug metabolism
represents a dynamic and multifaceted process that governs
the fate of pharmaceutical compounds within the body. By un-
ravelling the complexities of drug metabolism, researchers and
healthcare professionals can gain invaluable insights into the
factors that shape individual drug responses and tailor phar-
macotherapy to meet the unique needs of patients.
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