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12.1 Introduction

The clinical efficacy of chemotherapy of cancer cells is limited due to many factors,
including the undesired distribution of cytotoxic drugs to healthy vital cells, low bioavail-
ability in the tumor microenvironment, and the development of multidrug resistance
(MDR). Biedler and Riehm (1970) reported the concept of MDR in chemotherapy way
back in the 1970s. Briefly, MDR in cancer cells can be defined as the resistance of cells to
any anticancer agent accompanied by other chemotherapeutic drugs, which possess differ-
ent structures and functional moieties, or it can also be defined as a condition of resilience
against structurally and functionally dissimilar drugs (Harris & Hochhauser, 1992).

The MDR phenomenon is a consequence of multiple factors, including p-glycoprotein
pump mediation, the upregulation of adenosine triphosphate (ATP)-binding cassette
(ABC) transporter proteins, hypoxia, xenobiotics factors, and p53 gene mutation, etc. MDR
can be classified into various groups according to the associated mechanisms such as
increased drug efflux by efflux pumps, decreased influx, and increased concentration of
metabolizing enzymes such as cytochrome p450 that rapidly metabolize and inactivate
internalized chemotherapeutic agents, increased DNA repair, and the termination of the

*Equal contributions to the chapter.
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