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A Histological Study of Cell Death in the Developing Olfactory Epithelium
of the Mouse Embryos

Yukitake MORI

The occurrence of cell death in developing olfactory epithelium was histologically studied in
ICR-mouse embryos at 12, 14 and 16 days of gestation and neonates at 2 days after birth. The
distribution of cell death was examined not only by the TUNEL (TdT-mediated dUTP nick end-
labeling) method in paraffin sections, but also by observation of serial 1 ym plastic sections at 14
days of gestation. At 12 days of gestation, the nasal cavity was wholly covered by pseudostratified
epithelium, and it was difficult to distinguish between olfactory epithelium and respiratory epithelium
on histological sections. At 14 days of gestation, however, the epithelium of the upper nasal cavity
became thick, consisting of three cell layers ; a supertficial supporting cell layer, a middle olfactory
cell layer and a basal cell layer. Under a scanning electron microscope, olfactory vesicles and
olfactory cilia could also be observed. The olfactory epithelium contained dying cells with highly
pyknotic nuclei in which a TUNEL-positive reaction appeared. Although both the respiratory
epithelium and olfactory epithelium contained numerous mitotic figures, apoptotic cells could be
observed in the olfactory part of the nasal cavity at 14 days of gestation. The dying cells, which

were recognized in the supporting and olfactory cell layers, were observed more frequently in the
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olfactory epithelium on the lateral and roof walls than in the median olfactory epithelium on nasal

septum. The relationship between programmed cell death and development of the olfactory

epithelium was discussed.
1999
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Fig. 1. A midsagittal section of nasal cavity of a two-day-old neonate. H-E staining.

a. A low-powered micrograph.
Epithelium of the olfactory region (OR) is thick and covers the upper nasal cavity. The
lower nasal cavity is covered by thin epithelium of the respiratory region (RR). 1!
Jacobson organ, NS [ nasal septum. PS I paranasal sinus. X 18
b. Olfactory region.
The epithelium is about 50— 70 gm thick. and supporting (S), olfactory (O} and basal
(B) cell layers can be distinguished in the epithelium. The olfactory gland (OG) is seen
in the lamina propria. X 370
c. Respiratory region.
The epithelium is ciliated simple columnar and about 10— 20 gm thick. NG : nasal gland.
* 920
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Fig. 2. A midsagittal section of nasal cavity of a 12-day-embryo. H-E staining.
a. Mucosa of the upper nasal cavity.

The epithelium is thick, but a three-layered structure cannot be observed. NC ! nasal cavity, % 180

b. Micrograph of the framed area in a.

The epithelium contains round cell debris (arrow). NC I nasal cavity. X920
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Fig. 3. A midsagittal section of nasal cavity of a 14-day-embryo. H-E staining.

a. A low-powered micrograph.
Thick epithelium in the olfactory region (OR} can easily be distinguished from thin epithelium in the respiratory
region (RR). NS : nasal septum. X 18

b. Olfactory epithelium.
Cells in the superficial layer become slender. Three layers, i.e. supporting (S}, olfactory (O) and basal (B)
cell layers, can be recognized. NC ! nasal cavity. %370

¢. Epithelium of the framed area in b.
Round cell debris (arrow) can be seen in the superficial layer of the olfactory epithelium. X 920

NC

7 P X o \
fig. 4. Olfactory epithelium of a 14-day-embryo.
a. 1 ym plastic section image.
Several olfactory vesicles (arrows) can be seen on the epithelial surface. B : basal cell layer, NC ; nasal
cavity, O ! olfactory cell layer, S I supporting cell layer, Toluidine blue staining. x 340
b. SEM image.
Numerous long olfactory cilia (OC) stretch out from an clfactory vesicle (OV). MV ! microvilli of
supporting cells. % 10,000
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Fig. 5. A midsagittal section of nasal cavity of a 16-day-embryo. H-E staining.

a. A low-powered micrograph.

H-E staining shows the nasal cavity (NC) to be completely separated from the oral cavity (0C)
by the palate {P). OR : olfactory region, RR  respiratory region, J I Jacobson organ. * 18
b. A dying cell with a highly condensed nucleus (arrow) in olfactory epithelium. NC I nasal

cavity. X 420
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Fig. 6. Two serial sections of the olfactory epithelium on the

lateral nasal wall of a 14-day-embryo.

NC ! nasal cavity, NCO : nasal concha, OE : olfactory
epithelium. X 370

a. An H-E stained section,

b. A TUNEL stained section.
Arrow in a indicates a highly pyknotic nucleus in the
superficial epithelial layer, and the same nucleus is also
positive in the TUNEL stained section in b.
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Fig. 7. Distribution of cell death and mitosis in the nasal mucosa of 14-day-embryo.

a. Frontal serial sections of the mouse head.
Twenty-nine serial sections are shown, and the interval of each serial section is 30 gm. The nasal cavities are
continuous with the oral cavities in section No. 12— 23. The distributions of cell death and mitosis are shown
in four groups, A to D areas, X5
Distribution of cell death. in left nasal cavity.
Cell death (solid circles) is widely distributed throughout the olfactory epithelium dotted area. The olfactory
epithelium on the roof and lateral wall of the nasal cavity from the A to D areas contains more numerous dying
cells than that on the median wall. Dying cells are generally found in the superficial and middle layers of the

=3

olfactory epithelium. NS ! nasal septum. x40

Distribution of cell mitosis. in left nasal cavity.

In both the olfactory epithelium and respiratory epithelium in all areas, there exist numerous cell mitotic
figures (open circles). The superficial and basal cell layers contain more numerous mitotic figures than the
olfactory layers. NS ! nasal septum. x40

e
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