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Multidrug resistance (MDR) is a remarkable
problem in the therapy of several disorders. MDR
is a phenomenon when cells become resistant to
diverse pharmacologically active compounds with
structural and functional differences. Numerous
mechanisms for MDR have been suggested, in-
cluding enhanced drug efflux due to ABC-trans-
porter protein overexpression. Consequently, the
development of ABC-transporter modulators has
been supposed rational approaches for overcoming
MDR.

The searches of scientific literature were per-
formed in PubMed/MEDLINE, and Google Schol-
ar databases to choose studies that examined the
effect of MDR on clinical results and attempts to
address this phenomenon. All retrieved papers
were analyzed and those considered relevant for
the purpose were included.

In almost all disorders, the MDR phenotype

plays a key role in treatment ineffectiveness. It

is a characteristic found in all living things, from
microorganisms to humans. Several mechanisms of
MDR, such as enzymatic degradation, attachment
site mutation, down-regulation of outer membrane
proteins and efflux pumps have been proposed.
MDR membrane proteins (ABC-transporter)

are important regulators of drug resistance since
they efflux a variety of substrates across the cell
membrane versus a concentration gradient us-
ing energy derived from ATP hydrolysis to ADP.
MDR-ABC-transporters are unique because they
recognize specific chemical substrates and extract
them into the extracellular milieu. These efflux
transporters lower intracellular concentrations

of drug and impair drug response, limiting suc-
cessful therapy. Many of these transporters play
an essential role in tissue defense and are found
primarily in the kidney, pancreas, liver, gastro-
intestinal tract, and testes and brain endothelium
vessels. After the detection of the critical func-
tion of ABC-transporter overexpression in MDR,
researchers have focused their efforts on finding
drugs that can antagonize or inactivate these

62

transporters in order to overcome drug resistance.
Numerous MDR inhibitors have been identified,
but none of them have been manifested clinically
useful without side effects. Compared with con-
ventional methods, nanotechnology provides an
innovative and promising alternative strategyto
reduce drug resistance. Nanotechnology-based
co-delivery techniques possess great advantages for
site-specifying targeting, controlled drug release,
and identical drug PK profiles.

Nanoparticles are widely developing in an effort
to overcome MDR. Nanocarriers have effectively
overcome the problem of poor intracellular con-
centration, lack of targeting tissues and low bio-
availability.
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