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Dear Editor,

Drugs and exogenous toxins, including aminoglyco-
sides, amphotericin B, cisplatin, and radiocontrast me-
dia, may cause acute kidney injury (1). The manifestations
which indicate that damage is occurring are a sudden
increase in kidney injury biomarkers (NGAL [neutrophil
gelatinase-associated lipocalin], KIM-1 [kidney injury
molecule-1], etc.) and kidney failure (creatinine, cystatin
C). This implies a requirement for close monitoring of
kidney function with eventual dose reduction or even
the interruption of drug administration. However, it
may eventuate that, even if the source of the damage is
stopped, it could still result in permanent kidney failure.
One of the major causes of kidney injury driven by differ-
ent compounds is an increase in the production of reac-
tive oxygen species (ROS), activation of stress kinases and
thus apoptosis (2, 3).

In their study “Protective effect of erdosteine on cyclo-
sporine induced chronic nephrotoxicity in rats,” Uz et
al. discuss the role of cyclosporine (CsA) in nephrotoxic-
ity. CsA therapy causes dose and time related deteriora-
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tion of kidney functions by inducing an increase in free
radical production (4). The authors describe erdosteine,
a mucolytic and anti-inflammatory agent used for the
treatment of chronic pulmonary diseases, as having
protective effects against CsA-induced nephropathy. This
was assessed by evaluating changes in the levels of anti-
oxidant enzymes and nitric oxide (NO) and by the study
of kidney morphology through immunohistochemis-
try. Erdosteine has an antioxidant activity thanks to the
presence of two blocked sulfhydryl groups. Erdosteine
induced a marked decrease in proximal tubule degen-
erative changes compared with the CsA group. Moreover,
the activity of the anti-oxidant enzyme glutathione per-
oxidase (GSHPx), increased after CsA + erdosteine treat-
ment. Also increments of malondialdehyde (MDA) and
nitric oxide (NO) levels in the rats’ kidneys were prevent-
ed by its administration.

Recently the activity of other mucolitics has been prov-
en to result in a reduction of kidney oxidative damage.
Our studies have demonstrated that N-acetylcysteine
(NAC), a thiol compound classically known as a muco-
lytic agent, is a potent antioxidant that scavenges a wide
variety of oxygen-derived free-radicals and may be capa-
ble of preventing acute kidney injury (5, 6). Our in vitro
data, using kidney cells, confirmed that NAC may be ef-
fective due to its antioxidant properties by preventing
contrast-induced renal cell apoptosis. This effect was
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dose-dependent: indeed, the greater the dose, the larger
the cellular benefit. Although still controversial, the pro-
tective effects of NAC in preventing contrast-induced
acute kidney injury have been observed in several clini-
cal studies and meta-analyses (6, 7).

In conclusion, mucolytic agents seem to be effective
in preventing drug-induced nephrotoxicity. Additional
studies are however, warranted in order to clarify wheth-
er these drugs should be included in our clinical practice.
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