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DESCRIPTION

Drug transporters are membrane-bound proteins that control
the movement of drugs and other xenobiotics across cellular
membranes. These transporters play a critical role in the
Absorption, Distribution, Metabolism and Excretion (ADME) of
drugs. By mediating drug entry into and out of cells, they
influence drug bioavailability, efficacy, toxicity, and the
development of drug resistance. Understanding drug
transporters is vital in pharmacology, drug development, and
personalized medicine.

Drug transporters are integral membrane proteins that play a
central role in the absorption, distribution, and elimination of
drugs. Often referred to as the "gatekeepers" of drug disposition,
these transporters regulate the movement of pharmaceutical
compounds across cellular membranes in various tissues,
including the intestines, liver, kidneys, brain, and placenta.
Their influence extends not only to drug pharmacokinetics how
the body absorbs, distributes, metabolizes, and excretes a drug
but also to pharmacodynamics, or the drug’s effects on the body.

There are two main classes of drug transporters, efflux
transporters and uptake transporters. Efflux transporters, such
as glycoprotein, Breast Cancer Resistance Protein (BCRP), and
members of the Multidrug Resistance-Associated Protein (MRP)
family, actively pump drugs out of cells. These transporters often
serve a protective function by limiting drug accumulation in
sensitive organs like the brain or fetus, but they can also decrease
drug bioavailability and contribute to multidrug resistance,
especially in cancer therapy. On the other hand, uptake
transporters, such as Organic Anion Transporting Polypeptides
(OATPs) and Organic Cation Transporters (OCTs), facilitate the
entry of drugs into cells, which is essential for therapeutic action.

Drug transporters significantly impact oral drug absorption in
the gastrointestinal tract. For instance, P-glycoprotein in the
intestinal lining can reduce the absorption of several drugs by
pumping them back into the gut lumen, thereby lowering
systemic availability. In the kidneys, transporters control renal

drug secretion and reabsorption, affecting halflife and systemic
exposure. Genetic variations in transporter genes can result
in altered transporter expression or function, which may
influence an  individual's response to therapy.
Pharmacogenetic testing can help identify such risks and
support personalized dosing strategies.

Drug-drug interactions involving transporters are another
critical consideration. Co-administered drugs can compete for
the same transporter or inhibit its function, leading to altered
plasma levels and increased toxicity or reduced efficacy. For
instance, co-administration of cyclosporine, a P-gp inhibitor,
with digoxin can elevate digoxin levels, posing a risk of cardiac
toxicity. Understanding transporter-mediated interactions is
therefore essential in designing safe and effective drug regimens.

transporter research, including in witro
assays, models, and computational prediction
tools, have enabled better characterization of drugtransporter
interactions. Regulatory agencies now require transporter studies
during drug development to predict human pharmacokinetics
and identify potential safety concerns early in the process.

Advancements in
animal

CONCLUSION

Drug transporters serve as crucial gatekeepers in determining the
fate of therapeutic agents in the human body. By influencing
drug absorption, distribution, metabolism, and excretion, they
play a defining role in both the efficacy and safety of
pharmacological treatments. An in-depth understanding of
transporter function and variability is essential for optimizing
drug therapy, predicting patient responses, and managing drug
interactions. As precision medicine advances, incorporating
transporter knowledge into clinical decision-making will allow
for more tailored and effective treatment strategies. Continued
research and integration of transporter data in drug
development and clinical practice will ultimately enhance
therapeutic outcomes and patient safety across diverse medical
disciplines.
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