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Editorial
Cisplatin (cis-diamminedichloroplatinum II) (CDDP) is an

inorganic platinum-based chemotherapeutic agent that is widely used
in the treatment of a variety of solid organ cancers. The main dose
limiting side effect of CDDP is nephrotoxicity; after a single dose of
CDDP (50-100 mg/m2), approximately one-third of the patients
develop nephrotoxicity. Yet, in spite of intense efforts over the ensuing
decades to find less toxic but equally effective alternatives, CDDP
continues to be widely prescribed as a standard component of
treatment regimens for head and neck cancers, small-cell and non-
small cell lung cancer, testicular cancer, ovarian, cervical cancer,
bladder cancer, melanoma and others. The CDDP chief dose-limiting
nephrotoxic side effect requires a reduction of the dose or
discontinuation of treatment [1,2].

Amifostine is used in reducing progressive nephrotoxicity of
repeated CDDP dosing in patients with advanced ovarian cancer and
approved by FDA. The protective effects of amifostine derived by
providing a thiol group to normal versus malignant cells [3].
Unfortunately, renal toxicity still occurs even with amifostine. Hence,
this has prompted the development of more effective preventive
strategies. Renal poisoning from CDDP originates from the uptake and
stimulation of platinum at proximal tubule. Therefore, manipulator
which differentially reduce CDDP uptake by the kidney relative to
tumor cells, should reduce nephrotoxicity without reducing anti-tumor
responses [4].

Every cell has a membrane that separates its interior from the
external environment, for this reason vital processes like entry of all
essential nutrients into the cytoplasmic compartment, distribution of
cellular products into and beyond the cellular membrane, handling of
toxic materials and waste products are necessarily mediated by a
variety of different transport proteins [5]. Thus, transporters influences
human physiology and pathophysiology and are critical key players of
therapeutic response to drugs. Drug transporters regulate absorption,
distribution and metabolism as well as drugs excretion because of their
higher expression in the kidney, liver, intestine and endothelial barriers
[6]. A number of important human drug transporters have been
distinguished that are distributed at the apical or basal aspect of the
epithelial cells in various tissues [7]. Transporters mediated cellular
uptake or outflow of drugs; therefore, they can mediate drug efficacy,
resistance and undesired toxic effects, as confirmed for example for
CDDP [6].

Organic cation transporters (OCTs) have been implicated in CDDP
uptake. The CDDP-induced tubular cell injury may be related to
basolateral OCT. OCT1, OCT2 and OCT3 are three isoforms of OCTs
which expressed in the basolateral part of renal proximal tubules [8].
Furthermore, it has been deduced that OCT2 (Figure 1A) in the
kidney and that CDDP uptake was increased by over expression of

OCT2 in HEK293 cells and associated with increased cellular
sensitivity to CDDP toxicity [9]. OCT2 is most fundamentally
expressed in the kidney and is also expressed in the small intestine,
lung, placenta, skin, brain and choroid plexus [10]. Interestingly, OCT2
mediates uptake from the blood to the proximal tubular cells during
the renal secretion of organic cations. Thus, OCT2 plays crucial role on
the pharmacological, pharmacokinetic and toxicological features of
therapeutics. In addition, CDDP nephrotoxicity is gender dependent
and previously, I suggested these differences may be related to CDDP
uptake by OCT2 due to the markedly higher renal expression of OCT2
in male than female rats [11,12]. Practically, a study by Sprowl et al. in
2014 elucidated that OCT1/2 (−/−) mice were not completely
protected from CDDP-induced tubular necrosis, while the loss of p53
in OCT1/2 (−/−) mice conferred complete protection [13].

Organic anion transporter 1 (OAT1) (Figure 1B) and OAT3 (Figure
1C) in the kidney proximal tubules and play important roles in the
elimination of harmful endogenous compounds and xenobiotics from
the body.

Figure 1: 2D structure of (A) hOCT2 (residue range: 126-499). (B)
hOAT1 (residue range: 121-515). (C) hOAT3 (residue range:
121-407).

Recently, work by Hu et al. revealed that OAT1/OAT3 is a novel
metabolite a mercapturic acid CDDP uptake pathway independent of
the OCT2 pathway of CDDP nephrotoxicity and that act upstream of
p53 [14]. Collectively, OCT2, OAT1 and OAT3 are critical transporters
in CDDP-induced kidney injury. Moreover, further work on the
regulation of these transporters could add novel candidate compounds
to improve the current state of CDDP therapeutics and offer more
alternatives choice for clinicians and patients to promote longer
survival and better quality of life.
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