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Development of the Olfactory Glands in Fetal and Early Postnatal Mice
—A Histometrical Study —

Katsumi MASUDA

The olfactory glands of ICR-mice from 14 days of gestation to 60 days of age were
histometrically examined. At 14 days of gestation, the nasal cavity could be divided into two
regions ; the olfactory and respiratory regions, but no olfactory glands could be observed. At 17
days of gestation, the respiratory mucosa contained numerous nasal glands, but very few olfactory
glands could be seen in the olfactory mucosa, and the secretory portion in the olfactory lamina
propria was very short. Between 19 days of gestation and the 0 day after birth, the olfactory glands
significantly increased in number, and the secretory portions were seen to be markedly extending
and were being twisted in the lamina propria. The secretory cells became characterized by an
elliptic nucleus and abundant cytoplasm. At 17 days of gestation, the secretory cells could be
observed in both the roof and septum areas and the turbinate area, but the lateral area did not yet
contain any olfactory glands. At three days after birth, a few glands appeared in the lateral area. In
conclusion, there are regional differences not only in the development but also in the distribution of
the olfactory glands, and the onset of respiration is thought to play an essential role in olfactory
gland development. (Accepted on May 25, 2004) Kawasaki Igakkaishi 30(1) . 11—19, 2004
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(@) Histometrical analysis

Fig. 1. Nasal mucosa of the adult mouse. H-E staining.

a) Olfactory mucosa
The olfactory mucosa consists of the olfactory epithelium
(OE) and lamina propria (LP). The olfactory
epithelium, approximately 70-80 um thick, includes the
duct profiles (D), and the lamina propria contains the
secretory portions of olfactory gland (OG).
N : nerve fiber bundle, V . blood vessel X 600

b) Respiratory mucosa
The respiratory epithelium (RE) is ciliated columnar,
and the lamina propria contains numerous nasal glands
(NG), which are seromucous and mucous mixed glands.
X 660

P 2 ERELL, xR LB T R0 Wefs WigE U €, 0.05M-EGTA i (0.01M
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Fig. 2 Olfactory glands of fetuses and neonates. H-E staining.

a) A low power micrograph of a frontal section of the nasal cavity of a 17-day-embryo
The nasal cavity consists of an olfactory region (OR) and a respiratory region
(RR), and few glands can be observed in the olfactory mucosa, whereas the
respiratory mucosa has numerous nasal glands.

OG : olfactory gland, T : turbinate, NS : nasal septum, J : Jacobson’s gland X 50

b) Olfactory mucosa of a 17-day-embryo
A few olfactory glands (arrows) are observed. X 210

¢) Olfactory mucosa of a (-day—-neonate
The lamina propria contains more olfactory glands (arrows) than the fetal olfactory
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i 530 38 O At L A ARHE TR R0 I A5
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T L DRE R % 08 2 C LR E A B NS Fig. 3. Development of the olfactory gland. H-E staining.

a) Immature gland. 17-day-embryo

FIET 5 2 03B B H5, BIRTUWERD
IR A RSB S b 2 &1

The epithelium contains a duct of the olfactory gland (D).
The secretory portion of the olfactory gland (arrow) in the
lamina propria is short. X400

v, BERNICHEETLING 2HE b) Gland neck region. 18-day-embryo

DRIIIETF 0 OB AP THET
%, SBRASIMALIET & ) BENICS

Mitotic cells (arrow) are frequently seen at the border
between the epithelium (OE) and lamina propria (LP).
OG : secretory portion of the olfactory gland. X 680

BRSO, BERIEIEFT ¢) Mature olfactory gland. 12-day-neonate
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Olfactory glands extend their secretory portions in the lamina
propria (arrow) .
D : duct of the olfactory gland, OE : olfactory epithelium.
x 370
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Fig. 4. Distribution of olfactory glands (@) and the nasal glands (shaded area) in the right nasal cavity ().

a) 17-day-embryo

A few olfactory glands appear not only in the olfactory mucosa of the roof but also in the septum. The respiratory

mucosa already contains numerous nasal glands.
b) 0-day-neonate

The olfactory glands show an increase in number in the roof and septum areas.

¢) Three-day-neonate

After birth, in addition to the roof and septum areas, a few olfactory glands appear in the lateral area (arrow).

d) Six-day-neonate

All regions of the olfactory mucosa contain olfactory glands.
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stage ll stagelll

stage |
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Fig. 5.

the following four stages.
a) Four developmental stages

Stage I : Short secretory portions appear in the lamina propria.

Stage II : Secretory portions extend in the lamina propria.

Stage I : Secretory portion consist of immature gland cells in the
neck portion and mature cells in the terminal portion.

Stage IV : The secretory portions in lamina propria become twisted,
and mature cells exhibit stretched or irregular portions.

b) Duct cell of the olfactory gland
¢) Immature cells in the gland neck portion
d) Mature cells in the terminal portion

They are characterized by an elliptic nucleus with abundant cytoplasm.
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Schematic diagrams showing development of the olfactory gland.
Olfactory gland development in fetal and neonatal life could be divided into
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6. Secretory cell numbers of the olfactory glands in

fetuses and neonates.

a) The roof and septum areas.

b) The turbinate area.

¢) The lateral area.
As shown in a) and b), the olfactory cells show a
significant increase in number between 19 days
of gestation and ( day after birth, but in the
lateral area c), gland cells appear just after birth,
and then the number shows a slight increase.
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(a)l7-d embryo
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(b) 0-d after birth
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(¢) 6-d after birth
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7. Regional difference in the olfactory gland cell

count.

L : lateral area, T : turbinate area, R & S : roof and

septal area

a) 17-day-embryo.

b) 0-day-after birth.

¢) Six-day-after birth.
As shown in a) and b), the lateral regions in the
fetal nasal cavity contain no glands, and even in
neonates, the cell number is significantly low
compared with those of the turbinate and the roof
and septum areas.
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