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Background and Objectives In general, aminoglycosides are known to cause ototoxicity th-
rough the glutamate induced nitric oxide production. The N-methyl-D-aspartate (NMDA) re-
lated glutamate receptors have a pivotal role in aminoglycoside induced ototoxicity. Memantine
is known as a safe NMDA antagonist and is also used in some neurologic insults, such as the
Alzheimer disease. In this study, we observed the effect of memantine on gentamicin induced
vestibulotoxicity in an animal model.

Materials and Method Vestibulotoxicity was induced with intratympanic administration of
gentamicin and memantine was injected intraperitoneally to a study group. Histomorphological
studies for vestibule were performed via light and electron microscopy. Immunohistochemical
studies were performed for iNOS, nitrotyrosine and apoptosis via TUNEL staining.

Results The numbers of hair cells were decreased significantly in the gentamicin group than in
the gentamicin-memantine group. Increased immunoreactivities for iNOS and nitrotyrosine were
observed in the gentamicin group than in the memantine-pretreated gentamicin group. TUNEL
positive cells were more frequently observed in the gentamicin group than in the memantine-
pretreated gentamicin group.

Conclusion This result shows that memantine has a protection effect on gentamicin-induced
vestibulotoxicity in an animal model. Korean J Otorhinolaryngol-Head Neck Surg 2010;53:77-83
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www,jkorl.org T9



Korean J Otorhinolaryngol-Head Neck Surg 12010;53:77-83

= gzollA 75£7.80190°H group GO} group GMell  Nitrotyrosine®] 23

A= 242F 2047, 53+9.4% thzTtol Hlsted group G o= mtrotyrosme WS wEE = glglor
group GMollA F2J8HA FREAEL] £24)o] #AE Qo gentamicin 59 3U7} 7Y = group G2 group GMellA
group GMelM FRAZS] AF0] group Goll HIgt] #2]  nitrotyrosine®] T&& 28 4= QI3lvh Alxke] Zafe]]

SHAl g #EE 4 UUTH(p<0.001) (Fig. 3). 2 o] Afoli= BEsl] ol oL} gentamicin
ol 39 ¥ group GMellA] group Gell Blste] =1 w9
Holxzlg)stoi A A7t FraEo] SISl (Fig. 5).
iNOS2] gl TUNEL &4
Uz s INOSQ) wrle ket 4= 9190 gen- AIPES] 2PEARE BEsl7] $l8te] gentamicin ol 7Y

tamicin®t #2]$+ group G2} memantine A A ¥ gen- ¥l Al&Yst TUNEL 49l group G} group GMelA]
tamicin® & 2|3t group GM9] FEAFAM Z42HINOS &5 TUNEL 9 AlF7F 329 d=d group GollA=
o WS e = Q=] group GMOA group GOl TUNEL 94 A7} ©F 43+£9.2 18] group GMAlA+=
njsle] 7 o] Awrt ZaEe] YAtk(Fig. 4). T3 27+6.2E group GMOIA group GEEF A|E2] APdAZ}
gentamicin 2] 7% FolM= group G2 group GMeIA A5 o] AATHp<0.01) (Fig. 6).

5 INOS S TS #EE 5= glelok

90

70 -
60 |-
Fig. 3. Scanning electron microsco- 50 -
pic findings and hair cell survivals of
utricles at 14 days after gentamicin
treatment. A: control, B: gentamicin
group, C: memantine pretreated ge-
ntamicin group. Hair cell survival were
more frequent in group GM compared
with group G (*p<0.001)( < 2000).
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Fig. 4. Expressions of iNOS in utricles after gentamicin treatment. C: control, G3: 3 days after gentamicin group, GM3: 3days after me-
mantine preteated gentamicin group. Increased immunoreactivities were observed in G3 compared with GM3. However there was
no significant staining with iNOS in control group (X 400).
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Fig. 5. Expressions of nitrotyrosine
in utricles after gentamicin treatment.
C: control, G3: 3 days after gentami-
cin group, GM3: 3days after meman-
tine preteated gentamicin group. G7:
7 days after gentamicin group, GM7:
7 days after memantine preteated
gentamicin group. Decreased immu-
noreactivities were observed in GM3
compared with G3 (< 400).

Fig. 6. TUNEL expressions in utri-
cles at 7 days after gentamicin treat-
ment. C: control, G7: 7 days after ge-
ntamicin group, GM7: 7 days after
memantine preteated gentamicin
0 F group. Decreased TUNEL positive
cells were observed in group GM

Group G Group GM ?grzgg)red with group G (*p<0.01)
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