ISSN: 2169-0138

OPEN @ ACCESS Freely available online

Drug Designing: Open Access

Commentary

Drug Metabolism by Various Enzymes and their Environmental Factors

Andrew Kemp

Department of Biomedical Engineering, Georgia Institute of Technology and Emory University, Atlanta, GA, USA

DESCRIPTION

Drug metabolism is a vital process that occurs in the body to help
eliminate drugs and their metabolites from the body. It involves a
series of chemical reactions that convert drugs into more water-
soluble compounds that can be excreted from the body via urine
or feces. Understanding drug metabolism is essential for
designing effective drug therapies and avoiding adverse drug
reactions.

The liver is the primary organ responsible for drug metabolism. It
contains several enzymes, including cytochrome P450 enzymes
(CYP450), that catalyze the majority of drug metabolism
reactions. These enzymes are involved in two phases of drug
metabolism: Phase I and Phase II.

Phase I reaction

Phase I reactions involve oxidation, reduction, and hydrolysis of
the drug molecule, resulting in the formation of metabolites.
These reactions often introduce or unmask functional groups
such as hydroxyl ((OH), carboxyl ((COOH), or amino (NH2)
groups, which increase the water solubility of the drug. The most
common enzyme involved in Phase I reactions is the cytochrome

P450 (CYP450) family of enzymes.

CYP450 enzymes are responsible for the metabolism of over 80%
of all drugs. There are several subfamilies of CYP450 enzymes,
each with different substrate specificities and inducibility.
CYP3A4 is the most abundant CYP450 enzyme in the liver and
is responsible for metabolizing many drugs, including statins,
antidepressants, and antipsychotics. Other important CYP450

enzymes include CYP2D6, which metabolizes many
antidepressants and antipsychotics, and CYP2C9, which
metabolizes several Nonsteroidal Anti-Inflammatory Drugs

(NSAIDs) and anticoagulants.

Phase 11 reaction

Phase II reactions involve the conjugation of the drug or its
metabolites with endogenous compounds, such as glucuronic acid,

sulfate, or glutathione. These reactions increase the water
solubility of the drug or its metabolites, facilitating their
excretion from the body. The most common Phase Il enzymes
are UDP-Glucuronosyltransferases (UGTs),

(SULTs), and Glutathione S-Transferases (GSTs).

Sulfotransferases

UGTs are responsible for the glucuronidation of many drugs,
including acetaminophen and morphine. SULTs are involved in
the and

acetaminophen. GSTs are responsible for the conjugation of

sulfation of several drugs, such as minoxidil
drugs with glutathione, a tripeptide that acts as a potent

antioxidant in the body.

The rate of drug metabolism can vary widely among individuals
due to
polymorphisms in drugmetabolizing enzymes can lead to
activity, ~which affect  the
pharmacokinetics and efficacy of drugs.

genetic and  environmental factors. Genetic

variations in enzyme can

Environmental factors

Environmental factors such as smoking, alcohol consumption,
and diet can also affect drug metabolism. Smoking has been
shown to induce the activity of several CYP450 enzymes,
including CYP1A2 and CYP2El, which can increase the
metabolism of drugs such as caffeine and theophylline. Alcohol
consumption can also induce the activity of CYP2E1, leading to
increased metabolism of drugs such as acetaminophen and
halothane. Diet can also affect drug metabolism by altering the
expression of drug-metabolizing enzymes. For example, a high-fat
diet has been shown to increase the activity of CYP3A4, which
can affect the metabolism of drugs.

Drug metabolism is a complex process that involves multiple
enzymes and pathways. Understanding drug metabolism is
critical for designing effective drug therapies and minimizing the
risk of adverse drug reactions. Advances in pharmacogenomics
and personalized medicine are helping to identify individuals
who are at increased risk of adverse drug reactions and optimize
drug therapy based on their genetic structure.
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