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Identification of cochlear cell death

DING Da-lian, LI Peng, GAO Ke-lei, JIANG Hai-yan, SUN Hong, CHEN Cheng-fang, Richard Salvi
( Department of Otolaryngology-Head and Neck Surgery, Xiangya Hospital, Central South University, Changsha 410008,
China)

Abstract: Objective We identified cochlear cells undergoing apoptosis and necrosis in vitro and in vivo after
treatment with several ototoxic drugs. Cochlear explants were treated with gentamicin (0.5 mM) for 24 h or cisplatin
(50 uM) for 48 h. In adult rats, acute cell death was investigated after co-administration of kanamycin (KM, 800 mg/kg,
I. M. ) plus ethacrynic acid (EA, 50 mg/kg, 1. V. ); chronic cell death in adults rats was investigated by treating adult
rats for 8 d with daily injection of KM (800 mg/kg, I. M. ). Methods Cochlea hair cell death was identified using an
Apoptosis-Necrosis Quantification Kit. Apoptotic cells were identified by annexin V conjugated with FITC ( green
fluorescence ) which specifically binds to the phosphatidylserine exposed on the outer membrane leaflet. Necrotic cells were
identified by labeling with ethidium homodimer Il ( EthD-III, red fluorescence), a highly charged nucleic acid probe.
Healthy cells were labeled with the membrane-permeant blue fluorescent DNA dye, Hoechst 33342. Results In vitro
studies, both apoptotic and necrotic signals were detected in cisplatin treated cochlear cultures and also in gentamicin
treated cochlear explants. In vivo studies, apoptotic and necrotic signals were also found in degenerating hair cells in both
acute damage model and chronic damage model. Conclusions In the process of cell degeneration, both apoptotic factors
and necrotic factors can be activated leading to the cell death. Apoptotic process is relatively fast which often occurs in
acute damage. In contrast, necrotic process is relatively slow which usually involves chronic damage. In the final moment
of cell death, cell destructions may depend on which death way is preemptive fatal. However, no matter which death way

dominates, we cannot rule out the synergistic effects on cell degradation by other death pathway.

EE R T RE, B, W4, B8R,
WEMEHE . T KI%E, Email ; dding@ buffalo. edu

- 178 -



TR, S5 H AN A0 T 07 SR 4

Key words : Cochlea; Apoptosis; Necrosis; Cell death; Ototoxic drugs

R FET X F BT LA PR, — K2
PR Z A 1= (apoptosis ) 1Y 2 7 A FE T2 J5 2K ( pro-
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sis) 19 3E #2 )7 4k S€ 12 77 20 (unprogrammed  cell
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cation Kit &4 3 A W] 9ZOLRLRE, AT 02
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PLE ASRSEA IR HARIC AL 50, il &
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Image Examiner 1 Adobe Photoshop 5.5 %4 & 4t %t
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G HF LY bR RS IR WAk 22 55 5% 24 h AE N
TEH XA, 5350 173 1R (6 S H i BL e i) ]
T4 S0 WM ARG 15 IR IR AR SR 57 48 h A D A
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