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Abstract

Drug transporters, integral membrane proteins that regulate the movement of drugs across cell membranes, play
a pivotal role in determining the efficacy, safety, and overall success of pharmacotherapy. This abstract provides an
overview of the significance of drug transporters in the field of pharmacotherapy, highlighting their diverse functions,
impact on drug disposition, and their relevance in personalized medicine. The role of drug transporters in influencing
drug pharmacokinetics is exemplified by their involvement in drug absorption from the gastrointestinal tract,
distribution across various tissues, and elimination through organs such as the liver and kidneys. ABC transporters,
notably P-glycoprotein (ABCB1), can contribute to multidrug resistance in cancer therapy, while SLC transporters,
such as Organic Cation Transporters (OCTs), influence the uptake of endogenous compounds and certain drugs.
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Introduction

Drug transporters, integral components of cell membranes, stand
as critical determinants in the complex interplay of pharmacokinetics,
influencing the absorption, distribution, and elimination of drugs.
As gatekeepers governing the movement of therapeutic agents
across biological barriers, drug transporters play an indispensable
role in shaping the effectiveness and safety of pharmacotherapy.
This introduction provides a glimpse into the pivotal significance of
drug transporters, outlining their diverse functions and impact on
personalized medicine in the realm of pharmacotherapy.

Description

The cellular gatekeepers

Drug transporters serve as cellular gatekeepers, regulating the
entry and exit of drugs across biological membranes. These integral
membrane proteins, classified into families such as ATP-Binding
Cassette (ABC) transporters and Solute Carrier (SLC) transporters, are
strategically positioned in various tissues, including the gastrointestinal
tract, liver, kidney, and blood-brain barrier [1,2].

Functions in pharmacokinetics

The impact of drug transporters on pharmacokinetics is
multifaceted. They influence drug absorption by facilitating or
impeding the movement of substances from the external environment
into the bloodstream. Within tissues, these transporters play a crucial
role in drug distribution, ensuring that therapeutic agents reach their
intended target sites. Additionally, drug transporters contribute
significantly to drug elimination processes, guiding the excretion of
drugs and their metabolites [2,3].

Genetic polymorphisms and inter individual variability

Genetic polymorphisms in drug transporter genes contribute to
interindividual variability in drug response. Variations in transporter
expression and activity can influence drug efficacy, alter therapeutic
outcomes, and contribute to the susceptibility of adverse effects.
Understanding these genetic factors is fundamental to the emerging
paradigm of personalized medicine [4,5].

Pharmacogenetics and personalized medicine

The role of drug transporters in pharmacogenetics has become

increasingly significant. Genetic variations in transporter genes impact
individual responses to specific drugs, guiding the customization of
treatment regimens [6]. Pharmacogenetic testing allows clinicians
to identify patients with genetic profiles that may influence drug
transporter function, facilitating tailored therapeutic approaches for
enhanced efficacy and reduced risk of adverse events [7,8].

Drug-drug interactions

Drug-drug interactions involving transporters present additional
layers of complexity in pharmacotherapy. Co-administration of drugs
that modulate the activity of specific transporters can lead to alterations
in drug concentrations, potentially affecting therapeutic outcomes.
Recognizing and managing these interactions are essential aspects of
optimizing treatment regimens [9,10].

Conclusion

In conclusion, the intricate functions of drug transporters in
pharmacotherapy underscore their significance as key players in drug
disposition. As research continues to unveil the genetic and functional
complexities of these transporters, the integration of such knowledge
into clinical decision-making processes holds the promise of refining
therapeutic strategies, improving treatment outcomes, and advancing
the era of personalized medicine in pharmacotherapy.
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