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Fig.1. View of the experimental equipment.
The one bottle contains Naramycin solution,
and the other contains distilled water. Half
of the cover was cut off in order to illustrate
the inside.
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Fig.2. Medial view of the left nasal cavity of
a mouse. Anterior is to the right. NT,
nasoturbinal. MT, maxilloturbinal. I~IV,
endoturbinal I~IV. 1, 2, ectoturbinal 1,2.
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Table 1. Effects of olfactory nerve section on discrimination tests between Naramycin solution and distilled water,

Test Postoperative days
Group
T2 1 3 7 10 14 2 28 35 42 36 70 8 100
Ratio of correct mean  84.0 100.0 100.0 100.0 100.G 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
response (%6) S.D. 6.6 0.0 0.0 0.0 00 0.0 00 00 0.0 00 00 0.0 00 0.0 0.0 00
Trial time  (soqy MO 334-2160.4 13841276 110.7 1117 S3.1 90.9 79.8 86.7 88.4 B0.1 94.1109.9 95.6 90.3
Sham SD. 93.4 36.6 30.7 4.8 24.3 27.1 16.8 25.3 16.2 19.4 14.2 19.1 19.5 15.2 16.6 12.0
operation Frequency of trial | ™30 10:00 10,00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
auency SD. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Number 0 10 0 10 1w 10 10 10 10 10 10 10 1 10 10 10
Ratio of correct mean  81.1100.0 52.2 61.6 66.5 70.0 74.3 80.2 88.0 92.0 98.9 100.0 100.0 100.0 100.0 100.0
response (% SD. 9.7 0.0 19.9 18.7 17.3 20.7 19.4 20.3 18.0 16.4 3.1 0.0 0.0 0.0 0.0 00
Trint Gme  (sey ™20 3513 148.0 447.1296.5 268.6 230.7 217.8 224.2 I78.4 138.8 119.9 120.4 127.0 95.4 105.4 102.0
Olfactory - SD. 142.1 63.6 175.9 188.2 154.3 143.9 151.5 153.9 126.8 100.4 46.3 S57.0 40.9 23.5 21.1 26.0
nerve

section Freavency of il | ™30 9:6010.00  8.05 9.04 9.52 9.6 9.65 9.57 9.70 9.78 10.00 10.00 10.00 10.00 10.00 10.00
quency SD. 1.13 0.00 2.95 2.17 1.50 1.48 1.65 1.72 1.56 1.47 0.00 0.00 0.00 0.00 0.00 0.00
Number 99 9 9 89 79 70 63 63 55 45 3% 2 17T 9 9 9

Ratio of correct response means the percentage which mice choose the distilled water. Trial time means the time spent mice drinking the water.
When mice did not drink the water ten times within ten minutes, the trial time was recorded as 600 seconds.
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Fig.3. Mean frequency of trial in 10 minutes and standard deviation in two
groups, olfactory nerve section group (O) and sham operation group (@®). In
olfactory nerve section group the mean frequency was reversibly dropped after
operation. *p<0.05 vs. sham operation mice by Student’s t-test.
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Fig.4. Mean percentage and standard deviation of correct response in two
groups of mice, olfactory nerve section group (O) and sham operation group
(@). *p<0.05 vs. the second test by one-way ANOVA (Analysis of variance)
followed by Scheffé’s multiple comparison. The arrow markes the point of
surgery.
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Fig.5. Mean latency per trial and standard deviation in two groups, olfactory
nerve section group (O) and sham operation group (@). *p<0.05 vs. sham

operation by Student’s t-test.
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Table 2. Thickness of olfactory epithelium after olfactory nerve section and sham operation.

Group s:;:‘ lday 3days 5days 7days l4days 2ldays 28days 35days 42days 56 days 100 days
mean(x m) 8.9 72,9 55.0 51.3 52.9 57.9 57.2 6l.4 71.6 76.3 80.8 87.9
S$.D.(um) 4.3 104 5.0 5.5 4.4 6.7 8.2 6.9 1.7 4.3 7.5 7.2
N 8 7 7 6 6 8 7 8 8 6 7

Mice which sectioned the olfactory nerve were divided into subgroups according to postoperative days.
Measurements were taken from the horizontal sections of the septal epithelium.
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Fig. 6. Mean thickness on the olfactory epithelium. *p<0.05 vs. sham operation
mice by one-way ANOVA followed by Scheffé’s multiple comparison.
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Fig.7. Sham operated mouse. (horizontal section) a, Nasal cavity approximately
1 mm ventral to the dorsal limit. NT, nasoturbinal. I, II, endoturbinal I, II.
1, ectoturbinal 1. OB, olfactory bulb. Arrow indicates region for measurement

of epithelial thickness.

Anterior is to the left. HE stain. X10.

b. The

demarcation between olfactory epithelium (OE) and respiratery epithelium (RE)

is marked by arrow.

Olfactory epithelium is thicker than respiratery

epithelium. HE stain. x100. ¢, Olfactory epithelium in sham operated mouce.
SC, supporting cells’ nuclei. OC, olfactory cells’ nuclei. BC, basal cells’ nuclei.
BG, Bowmann’s gland. JN, Jacobson's nerves. HE stain. X400. d, figure of
mitotic division of the olfactory cell nucleus (M). SE, surface of the

epithelium. BM, basement membrane.

HE stain. X1.000. e, right olfactory

bulb. NF, olfactory nerve fibers. G, glomerular layer. EP, external plexiform

layer. MC, mitral cells layer. IP, internal plexiform layer. GC, granular cells
layer. CP, cribriform plate. The arrows mark the small pores in which the
olfactory nerve fibers through. HE stain. X40.
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Fig. 8. Olfactory epithelium and olfactory bulb
one day after the nerve section. a, olfactory
epithelium. The thickness of olfactory epi-
thelium is slightly decreased. Figures of
pyknosis (Py), karyorrhexis (K) and phagocy-
tosis (Ph) are seen. HE stain. X400. b, left
olfactory bulb. Bloody coagulum (BCo) is
filled in the bulb cavity. Anterior is to the
left. HE stain. X40.
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b

Fig. 9. Olfactory epithelium 3 days after sec-
tion. a, the thickness of epithelium is remark-
ably decreased. HE stain. X400. b. mitotic
figures (M) are seen in deep area of olfactory
epithelium. HE stain. X1,000.
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Fig. 10. a, Olfactory epithelium 5 days after the
section. The figures of pyknosis, karyorrhe-
xis and phagocytosis are almost disappeared.
HE stain. x400. b, Olfactory epithelium 7

days after the section . HE stain. x400. c,
left olfactory bulb 7 days after nerve section.
Olfactory nerve fibers show degenerative
changes. Anterior is to the left. HE stain.
X 40.
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Ry BROBOMEEDLDNIFRIRD 72 (K
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Fig.11. a, b and ¢, olfactory epithelium 14, 21
and 28 days after the section, respectively.
HE stain. X400. d, Left olfactory bulb 28
days after nerve section. Anterior is to the
left. HE stain. x40.
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18-c, d). BERNLZESEEEL, TORBEEISICK
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REERShEho7 (K19-a).
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TOMBEEETIFLALRZ G 2o, RELZK
AEWTVLEHDIS HoJz. BiR L7255 BHEOM
ENSPHEE SN (K19-b).

6. BRUIMTR28, 35H

Fig.12. a, b and c, olfactory epithelium 35, 42
and 56 days after the section, respectively.
HE stain. x400. Thickness of olfactory
epithelium is increased day by day. HE
stain. xX400. d, right olfactory bulb 56 days
after nerve section. The regeneration of
olfactory nerve fibers (NF) is remarkable in
the lateral of olfactory bulb. Anterior is to

b the left. HE stain. x40.
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Fig. 13. Olfactory epithelium and olfactory bulb
100 days after the nerve section. a, olfactory
epithelium. HE stain. X400. b, right olfacto-
ry bulb 100 days after nerve section. Many

glomerular formations are seen. HE stain.

X 40.
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Fig. 14. Correlation between ratio of correct
responses and thickness of olfactory epithelia.


































