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Age-related Morphological Changes of External Plexiform and
Mitral Cell Layer in the Olfactory Bulb of Cats
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Abstract To investigate the function of secondary neurons in the olfactory bulb OB  of young adult and old cats we
applied Nissl staining to display secondary olfactory neurons and immunostaining of glial fibrillary acid protein

GFAP and S100 protein to show astrocytes and glial cells respectively in the external plexiform layer EPL of OB.
Under the microscope secondary olfactory neurons GFAP-immunoreactive GFAP-IR  cells and S100-immunoreactive

S100-IR  cells were observed and quantified. Furthermore the diameter of secondary olfactory neurons and the
thickness of EPL were measured. Compared to the young cats the number of secondary olfactory neurons in old cats
declined significantly P <0.05  the thickness of EPL had no evident difference P >0.05 and the density of
S100-1IR cells especially GFAP-IR cells in the EPL of old cats was obviously higher P < 0.05 . Neuron loss was
accompanied with glial hyperplasia during senescence. In addition the diameter of secondary olfactory neurons in old
cats decreased significantly P < 0.05 revealing functional degeneration of aged neurons in the OB. Loss of
secondary olfactory neurons may be an important reason for aged olfactory degeneration and glial enhancement in old
individuals may offer nutrition to surviving neurons to postphone their further aging.
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Nissl P <0.05
2.1% 24.9% P <0.05
M-T T7.7% 14.6% 1

1 M-T X=xSD
Table 1 A comparison on thickness of EPL density and diameter of
M-T cells in the OB of young and old cats

n=4 n=4
Young cat Old cat
Thickness of EPL  pm 360.57 +£50.52 379.19 £ 54 .91
Density of mitral cell n/mm 21.15+5.79 15.00+4.65"
Diameter of mitral cell pm 18.30 £ 1.91 16.90+£2.26"
Density of tufted cell n/mm? 142.75 + 68.26 107.25 £ 31.43"
Diameter of tufted cell pm 11.39+1.76 9.73+1.58"
* P<0.05
2.2 epl 3
GFAP-IR S100-IR
13~6 GFAP
astrocyte AS ]
S100
GFAP-IR M-T
S100-IR
olfactory
GFAP-IR P <0.05 sensory cell

S100-1IR P <0.05

23.5% 19.3% 2

) GFAP-IR periglomular cell
$100-IR X SD
Table 2 A comparison on density of GFAP and S100
immunoreactive cells of EPL in the M-T
OB of young and old cats
14 M-T
n=4 n=4
Young cat Old cat
5 M-T
GFAP-IR n/mm
Density of GFAP 251.48 £60.33  310.65+66.16" Nissl
immunoreactive cells
S100-IR n/mm?
Density of S100 168.64 £39.69 201.18 +35.40"

immunoreactive cells

* P<0.05
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1.2. Nissl stain for the distribution of M-cells( " ) and T-cells(®) in young and old cats(scale bar 25 um) ;

3.4.GFAP immunoreactive cells( ) in the external plexiform layer in young and old cats(scale bar 25 um; magnified figure , scale

bar 10 pm) 3
5.6.5100 immunoreactive cells( > ) in the external plexiform layer in young and old cats(scale bar 25 pm) .

epl: external plexiform layer; mit:mitral cell layer.





