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Effect of Melatonin on the Cisplatin Induced Ototoxicity in Rats
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ABSTRACT

Background and Objectives : Cisplatin (CP), an antitumor agent widely used in the treatment of head and neck cancers, has
side effects such as ototoxicity and nephrotoxicity. These side effects are closely related to oxidative stress. In the present study,
we attempted to suppress CP-induced ototoxicity in rats by administering melatonin, an antioxidant. Materials and Method :
Male Sprague-Dawley rats were divided into different groups and were treated as follows : 1) saline control, 2) CP (16 mg/kg,
i.p.), 3) CP plus melatonin (10 mg/kg, i.p.) . The rats were sacrificed at the 6th day after CP treatment. Results : CP-treated rats
showed increase in cochlear malondialdehyde, hydrogen peroxide, glutathione peroxidase and glutathione reductase levels, and
the decrease in cochlear superoxide dismutase (SOD) and catalase levels. CP-treated rats showed markedly decreased in the
number of stereocilia on the inner hair cells and mildly decreased in the number of outer hair cells in organ of Corti under the
light and scanning electron microscopic examination. Light and electron microscopic findings, and cochlear hydrogen peroxide,
malondialdehyde, SOD, catalase, glutathione peroxidase and glutathione reductase levels were restored in the rats injected with
CP plus melatonin than those with CP alone. Conclusion : These results suggest that melatonin suppresses CP-induced ototoxicity
via the suppression of the increased production of reactive oxygen species. (Korean J Otolaryngol 2003;46:808-14)
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Fig. 1. Changes in mean body weight of animals during the
experiment. Group 10 control (n=6), group 20 cisplatin treat-
ment (16 mg/kg, i.p.. n=11), group 30 cisplatin+tmelatonin
freatment (16 mg/kg. i.p., n=10). *p<0.05 vs. day 0, t p<0.05 vs.
group 2.
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Fig. 2. Hydrogen peroixde levels in cochlear homogenate.
Group 10 normal control group, group 20 cisplatin (16 mg/kg,
i.p.) freated group, group 30 cisplatin (16 mg/kg, i.p.) and
melatonin (10 mg/kg, i.p.) freated group. *p<0.05 vs. group 1,
t p<0.05 vs. group 2.
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000 (p<0.05)(Fig. 2).
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Fig. 3. Malondialdehyde levels in cochlear homogenate. Group
10 normal control group, group 20 cisplatin (16 mg/kg. i.p.)
freated group, group 30 cisplatin (16 mg/kg, i.p.) and mela-
fonin (10 mg/kg. i.p.) freated group. *p<0.05 vs. group 1.

Fig. 5. Catalase levels in cochlear homogenate. Group 10 nor-
mal control group, group 20 cisplatin (16 mg/kg, i.p.) freated
group, group 30 cisplatin (16 mg/kg, i.p.) and melatonin (10 mg/
kg. i.p.) freated group. *p<0.05 vs. group 1, T p<0.05 vs. group 2.
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Fig. 4. Superoxide dismutase levels in cochlear homogenate.
Group 10 normal control group, group 2001 cisplatin (16 mg/kg. i.p.)
freated group, group 30 cisplatin (16 mg/kg, i.p.) and melatonin
(10 mg/kg. i.p.) freated group. *p<0.05 vs. group 1, T p<0.05 vs.
group 2.
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Fig. 6. Glutathione peroxidase levels in cochlear homogenate.
Group 10 normal control group, group 20 cisplatin (16 mg/kg,
i.p.) freated group, group 30 cisplatin (16 mg/kg. i.p.) and
melatonin (10 mg/kg, i.p.) treated group.
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Fig. 7. Glutathion reductase levels in cochlear homogenate.
Group 10 normal control group, group 20 cisplatin (16 mg/kg. i.p.)
freated group, group 30 cisplatin (16 mg/kg. i.p.) and mela-
fonin (10 mg/kg. i.p.) freated group. *p<0.05 vs. group 1.
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Fig. 8. Light microscopic findings in organ of Corti (H & E, x 00). AO Control group (Group 1). Normal stereociliary arrangements on
the inner (I) and outer (O) hair cells. BO Cisplatin (16 mg/kg, i.p.) freated group (Group 2). Markedly decreased in the number of
stereocilia on the inner and mildly decreased in the number of outer hair cells comparing group 1. CO Cisplatin (16 mg/kg. i.p.) and
melatonin (10 mg/kg, i.p.) treated group (Group C). A few stereocilia are present on the inner and outer hair cells when compared

to group 2.
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Fig. 9. Scanning electron microscopic findings in organ of Corti (H & E, x 400). A0 Control group (Group 1). Inner (I) and outer (O)

hair cells are well preserved. BO Cisplatin (16 mg/kg, i.p.) freated group (Group 2). Partial loss of inner hair cells and outer hair cells
can be seen in the basal turn when compared to group 1. CO Cisplatin (16 mg/kg. i.p.) and melatonin (10 mg/kg, i.p.) freated
group (Group C). Stereocilia are relatively well-preserved on the inner and outer hair cells when compared to group 2.
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