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Mitotic Activity of Tympanic Membrane and External Auditory Canal Skin
in Normal Mongolian Gerbil

Keehyun Park, M.D., Young-Myoung Chun, M.D.,
Seong-Mo Koo, M.D., Seong-Kyun Kim, M.D.

Department of Otolaryngology, School of Medicine, Ajou University, Suwon, Korea

BackgroundU Understanding the differentiation and migrating character of the tympanic membr-
ane, external auditory canal as well as cholesteatoma pathogenesis needs knowledge about epithelial
generation center.

Objectivel] We investigated the distribution of the epithelial generation center in the tympanic
membrane and external auditory canal using 5-bromo-2-deoxyuridine(BrdU)immunohistochemistry.

Materials and MethodsU BrdU was injected into peritoneum of 10 Mongolian gerbils and gerbil's
temporal bones were obtained and serial section was done. Anti-BrdU antibody immunohistoche-
mical stain was done.

ResultsU The labeling index was highest at posterosuperior quadrant of pars tensa, higher at
malleus handle attached area and annulus region. On pars flaccida, labeling index was high at entire
area. The labeling index of deep meatal skin was higher than that of lateral meatal skin, especially
near annulus area. According to results, epithelial generation centers are thought to be on pars flaccida,
posterosuperior quadrant of pars tensa, malleus handle attached area and annulus region.

Conclusionl] These findings are similar to those of human tympanic membrane and external
auditory canal, and gerbils can be used as a animal model for study of normal human tymapnic
membrane, external auditory canal and cholesteatomas. (Korean J Otolaryngol 4001 7, 1997)
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Fig. 1. Light microscopic findings of pars tensa of the tympanic membrane.
a. Rectangles show posterosuperior quadrant(PS), handle of malleus attatched area(HM), posteroin-
ferior quadrant(Pl) of the pars tensa of the tympanic membrane(H & E stain, x 40). EACO external

auditory canal, MEC middle ear cavity.

b. BrdU-positive cells(arrows) are shown on the basal cell layer of posterosuperior quadrant of pars tensa

(ABC immunostain, x 400).

c. BrdU-positive cells(arrows) are shown on the basal cell layer of handle of malleus attatched area

(ABC immunostain, x 400).

d. BrdU-positive cells(arrows) are shown on the basal cell layer of posteroinferior quadrant of pars tensa

( ABC immunostain, x 400).
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Fig. 2. Light microscopic findings of pars flaccida of the

tympanic membrane.

a. Rectangle shows pars flaccida of the tympa-
nic membrane(H & E stain, x 40). EACO external
auditory canal, MEO middle ear cavity.

b. BrdU-positive cells(arrows) are shown on the
basal cell layer of pars flaccida(ABC immuno-
stain, x 400).

Table 1. Labeling index of normal tympanic mem-
brane in gerbils

Site Lilmeanx S$.D.)
PSQ 132+ 53
ASQ 10.0+ 4.9
PIQ 3.6 2.6
AlQ 32+ 1.1
HM 180+ 7.2
PF 19.3% 12.0

LIO Labeling index(n/200 basal cell)

PSQO posterosuperior quadrant in pars tensa
ASQO anterosuperior quadrant in pars tensa
PIQO posteroinferior quadrant in pars tensa
AlQO anteroinferior quadrant in pars tensa
HMO handle of malleus attatched area

PFO pars flaccida
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Fig. 3. Light microscopic findings of deep meatal skin.
a. Rectangle shows the annulus area of the
deep meatal skin(H & E stain, x 40). EACO
external auditory canal, MEO middle ear cavity.
b. BrdU-positive cells(arrows) are shown on the
basal cell layer of the deep meatal skin(ABC
immunostain, x 400).
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Fig. 4. Light microscopic findings of lateral meatal skin.
a. Rectangle shows the lateral meatal skin(H &
E stain, x 40). EACO external auditory canal.
b. BrdU-positive cells(arrows) are shown on the
basal cell layer of the lateral meatal skin(ABC
immunostain, x 400).

Table 2. Labeling index of normal auditory canal skin

in gerbils

Site LI(mean+ S.D.)
ADMS 128+ 4.5
PDMS 11.3+ 4.9
LMS 6.3+ 2.9

LIO Labeling index(n/200 basal cell)
ADMSO anterior deep meatal skin
PDMSUO posterior deep meatal skin
LMSO lateral meatal skin
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