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Characterization of Gentamicin-Induced Apoptosis in a Cochlear Cell Model
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ABSTRACT

Background and Objectives : Aminoglycoside antibiotics are ototoxic. Understanding of the molecular mechanisms underlying
the drug-induced ototoxicity, however, has been hampered by limited cell availability. Recently, HEI-OCL1 cells, which are of an
immortalized cochlear cell line sensitive to ototoxic drugs, have been derived from the auditory sensory organ. This study was
performed to confirm whether cultured HEI-OC1 cells can be used to evaluate aminoglycoside-induced ototoxicity and the effect
of antioxidants against aminoglycoside-induced colchlear cell damage. Materials and Method : Gentamicin was administered
for 3 days in the media containing HEI-OCL1 cells. Results : Cell viability was decreased by gentamicin in a dose-dependent
manner. The cell number was decreased by 50% 3 days after the exposure to 2 mM gentamicin. Penicillin did not have any
significant effect. Flow cytometric analysis revealed that sub G1 arrest representing cellular apoptosis was accelerated by genta-
micin treatment but not by penicillin. Expression of p27"**, the cyclin-dependent kinase inhibitor, was exclusively increased by
gentamicin. Reactive oxygen species were also increased by gentamicin when compared with those of the control or when
penicillin was used. Caspase-3 activity became increased according to the elevation of gentamicin concentrations. N-acetyl
cysteine, but not vitamin E or vitamin C, ameliorated cell survival dose-dependently against gentamicin. Conclusion : The
present study reveals that the HEI-OC1 cell line is a good model to evaluate gentamicin-induced ototoxicity. The results suggest
that gentamicin-induced apoptosis may be, at least partially, linked to the overproduction of a reactive oxygen species called. N-
acetyl cysteine, a free radical scavenger, that decreases the gentamicin ototoxicity. (Korean J Otorhinolaryngol-Head Neck
Surg 2009;52:207-14)
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Fig. 2. Effect of treatment with gentamicin (A) and penicilin (B)
on viability of HEI-OC1 cells. Cell count was performed 3 days
after the drug treatment. Data were normalized as percentage
of the cell count from untreated control. Data represent mean
+SE from three independent experiments. *p<0.05 compared
to control untreated with the drug.
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Fig. 3. Effect of treatment with gentamicin, penicilin, and cisplatin on generation of reactive oxygen species of HEI-OC1 cells. Flow
cytometric analysis was performed 3 days after the drug treatment. The presented data were chosen among three independent
experiments.
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Ag” w3 NMDA A&A77L Aekntolale] o8 5
9 ol54S #2AZIY Glutamate T84S 58 &
2 570] oA 4 ARARF A ZIlsttal &

SU7] mEel, A5 24 AAF AgA7} AEheto] el 2

r_{

St 9b9-7F FRAES e dAS Be avE HolX
Johe A% olalEd = otk g S AT R
AEE MZAPEARSE AR AR freshs AleE S84
7= Aox A7t o] AtelA ZlERtolAl—F% Al
AHA o A= caspase—32 E433k9} subGlY| A EREE
=7 AA8HA Jekgtth DNA fragmentation® chro-

matin® §&¥ 22 op|=F B IA=—ul7) A EAPEAL
o g F7EL o] Bago] gk

o] :=Z Y FAETF MEA APE Y S Fsbd, CDKi
o] whgo] We = ol AEF7)E gekdt cyclins
CDKiell gsfl zddch J3Aas2 o)d 2d17=9]
A4S =247]= vhE | transforming growth factor— A3
(TGF-B)+&= Al #4933 DNA Z4S W37] el oA
ZAJMAES] FAS Adlstth CDKiols 2577 S,
Cip/Kip (Cdk inhibiting protein/Kinase inhibiting protein)
group?} Ink4 (Inhibitors of Cdk4) group®] Itk p21“PWall,
p27" '3} p57P24 8 Cip/Kip groupell %3dH= CDKix= Al
EF7)9] RS FHLsH Asfshs W, Ink4 groupel
%3H= CDKix AXZF7)8 5ol4o® -t o &
o], p16™4= cyclinD/CDK4 complex, phospho—Rb2)
Q1ats), E|a MEFT]NN G17]0IM S71=9] oS A
gt S Aol p21 Vel st p1 N ghal of
o] Zlehujolale] &) FrEths TAE ik Yuky
02 ¥frsE A9 &2 AAAEE (supporting cells)
o p27" P o] wiedo] BAE y, FEAEA L o]
ZEA] o= vk, AS Aol Thseh 2[R e
A p27 o] WAL A AF A wjop1E At ¥
o= 2w xAol A7 L7} F7FE A e A0
olbis XA M ZA Q] p27 P e o] el W)
of A A0 7o AE FFo] FAE7| wiolth
Toll i AHgE A3 8 HEI-OC1A|EF= AA A
|45E B2E= nestin 22 FAAES wdo]
oY mREEA R B AFA Hizo] p27iitle] mig
Ze = vl FEAEY AAAEE] AAS BT 7=
& Btk I oueA 2 AFARte s ekt
A=F5 AFEA}E p27°! W o] Z7he)l AntEo] gtk
Ao w wek = gtk Bsk HEI-0CL A5
ZEffol Aol o3t A|ZAZ} p278 e B4 F7he} dF
o] oltha Walrlole B Ao Aumto g Fv)
ST HEI-OC1 Al3Zellx] 84 Akage] #peJo] zlEtrto]
Al EAof o A gojdt Qo g AztE ) 27" wk
#o F7P7 ole} FHtEo] BAE Tk W 4= gl
I % HEI-0C1 AMET+= opv:=agIAE 3HIA19
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4= AlehaL ARSI sk 231(3970)
M= Al AYEA b= HolHlEe] Ago] 7k
o

4 To] - A - AlEfEto] Al - Caspase—3 - p27 -
N-—acetyl cysteine.
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