Study of the Distribution and the Function of
Nerve Growth Factor in the olfactory tract of Mice
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Abbreviations : BDNF, brain-derived neurotrophic factor; BDNFR, brain-derived neurotrophic factor receptor; BG,

background; NGF, nerve growth factor; NGFR, nerve growth factor receptor; NT-3, neurotrophin-3;

NT-3R,

neurotrophin-3 receptor; OE, olfactory epithelium; PBS, phosphate-buffered saline; PFA, paraformaldehyde; PSL,

photo-stimulated luminescence
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Fig. 1. Autoradiographic distribution of **I-NGF in right (A, a) and left (B, b) olfactory epithelium 18 hr following an infusion into right
olfactory bulb of mouse. NGF, nerve growth factor. OE, olfactory epithelium. RE, respiratorytory epithelium. BG, back ground. 1, right
olfactory epithelium,; 2, right respiratory epithelium; 3, left olfactory epithelium; 4, left respiratory epithelium; 5, background.

Table 1. Distribution of '*

into right olfactory bulb of mouse

I-NGF in olfactory epithelium 18 hr after an '*I-NGF infusion

Area PSL Area (mmz) PSL-BG/mm’
Right olfactory epithelium 1822.00 1.32 1371.00
Right respiratory epithelium 51.80 0.76 61.56
Left olfactory epithelium 67.63 1.55 36.92
Left respiratory epithelium 52.60 1.42 30.06
Back ground (BG) 81.57 11.57 ‘ —

NGF, nerve growth factor; back ground; PSL, phot-stimulated luminescence.
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Research Inc., Mississauga, Canada) RS S BAEK HF—FNFa—TEEREL, FONF—F VT 2 —TDOK
FEALZRBERY 7H Y AOWEE TIZHOALEE L IZhE 036mm OEB/BAI = a—LEERELL. Aoa-LEL
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Fig.3. Photomicrographs of coronal frozen sections through

Fig.2. Photomicrographs of coronal frozen sections through olfactory epithelia, 7 (A), 14 (B), 28 days (C) in anti-NGF
olfactory epithelia, 7 (4), 14 (B), 28 days (C) in anti-NGF treated mice, immnohistochemically stained for anti-trk
treated mice, HE stain. Note the remarkable decrease of the antibody. Note the increased trk immnoreactivity in olfactory
thickness of olfactory epithelia of 7 days after infused with anti- receptor cells and axonal bundles of 7 and 14 days after
NGF solution, and the increase, but not completely, of the infused with anti-NGF solution, and the still increased trk
thickness of olfactory epithelium of 28 days after infused with immno reactivity in olfactory receptor cells of 28 days after
anti-NGF solution. NGF, nerve growth factor. OE, olfactory infused with anti-NGF solution. NGF, nerve growth factor.

epithelium. Bar in (4) indicate 50 pm. OE, olfactory epithelium. Bar in (A) indicate 50 xm.



184 i

TR 72,

MBL LT, AROLEET, EMEKOREEALA
BEBERY 72 HE L7y A% R 7.

SOEHITLTIER LAY 2%, 1, 3, 7, 14, 21, 28
HEICH R 2 RIL, BiBo 2 & ikl #5580, HE
Beto e & USRI MU L 0 HRS % BB AT L 7.

V. IRRIBMATEESEIC £ 2485

WLERER 2: %28 H ] NGF % %5 L~ 2 Ll e LT
SRR ORE RS Lwy R, FEEHRIZ28H B
NGF Sl 2 ik Lizew R E BB L T B Bk O &4
R L2wy RIZH LT o<1 ¥ v % v 7 i
TEREEIT 272 F I v iEwm AL > THED =G
1 EBERIRERYL, vV RAE—EEORYRBTL L, +o<

1YY DREOZF A ERML, ZORBED=F A ZhV77E

HTHFIv A2 2B BRI LB TESD R 2 b 720, R
KELTRHWLERTVBENTH S,
BEEEHIETRIZE- 2 285, = YR %BOREEIZT 57010
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E
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DI ARDEZED & LTz,
I. # NGF A& #5lE L ~ES< R IcH 3B ES
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2, 3)(F2)
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trk M FIEYORH :/M@@mmN@A%mant.m
NGF Witk 2 Fifitk 5 L C3 HH 2 5 % < OB ATER:, W
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Table 2. Summary of the expression of #rk gene in anti-NGF treated mice and bulbectomized mice

Expression of 1k gene

No. of mice .
Area used Object Day after infused with solution

1 3 7 14 21 28

Anti-NGF-treated 3 Olfactory cells + +#+ # H # +
Axonal bundles in lamina propria +#+ # # H # +

Saline-treated 3 Olfactory cells —+ + + + -+ +
Axonal bundles in lamina propria 4t #+ ++ +#+ H+ H#

Bulbectomy with 3 Olfactory cells -+ + # # + +
NGF infusion Axonal bundles in lamina propria +#+ + i # + +
Bulbectomy with 3 Olfactory cells + H # 1 # #
saline infusion Axonal bundles in lamina propria +# +# H# # ++ +

NGF, nerve growth factor

#t » strong; 4, moderate; +, weak; =, faint;—, absent: nd, not determined.
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MO RBLOHEHR A BD Lo 7z,

1. NGF ##E##85 L-BBRETIRLE T IBREED
RN 5 VNS uk BETENORBRERX (X4,
5) (#2)

TILER IR £ NGF #IRERICES- LTh5H 1 HEA2H14H

Fig.4. Photomicrographs of coronal frozen sections through
olfactory epithelia of bulbectomized mice, 7 A, 14 B), 28
days (C) after infused with NGF solution, HE stain. Note the
remarkable decrease of the thickness of olfactory epithelia of 7
days after infused with NGF solution, and the increase of the
thickness of olfactory epithelium of 28 days after infused with
NGF solution. NGF, nerve growth factor, OE, olfactory
epithelium. Bar in (A) indicate 50 m.

HE CoOMMBOEYE, HEofkl s rkl{ETFEYORIE
ik, ¥t NGF itk % Hgi s L7z~ 7 21281 2 Wil
LR OB E L o7 (M 44, B) (B 5A, B). L&L
QIHHIC2 5 LML 5, 6BIcEL, wk BIEEY
OFBH W L TNEORMBOAED LN D L) ko

Fig.5. Photomicrographs of coronal frozen sections through
olfactory epithelia of bulbectomized mice, 7 (A), 14 (B), 28
days (C) after infused with NGF solution, immnohistochemically
stained for anti-trk antibody, Note the increased trk
immnoreactivity in olfactory receptor cells and axonal bundles
of 7 and 14 days after infused with NGF solution, and the
decreased trk immnoreactivity in olfactory receptor cells of 28
days after infused wtih NGF solution. NGF, nerve growth
factor. OE, olfactory epithelium. Bar in (A) indicate 50 zm.
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7o, 28R ECIEMMIEEILIZITEE EAREOE X IZAEBE L
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BT, trk BIETFEDORRS % ORMIICED bhi: (#
2).
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Fig. 6. Mean percentage of correct response in two groups of
mice, anti-NGF trated mice (O) and normal mice infused with
saline solution (@). Test means the training of mice to
discriminate between a 0.01% cycloheximide solution and
distilled water. NGF, nerve growth factor.
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Fig.7. Mean percentage of correct response in two groups of
mice, bulbectomized mice infused with NGF solution (O) and
bulbectomized mice infused with saline solution (@). Test
means the training of mice to discriminate between a 0.01%
cycloheximide solution and distilled water. NGF, nerve
growth factor. :
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Study of the Distribution and the Function of Nerve Growth Factor in the olfactory tract of Mice Naoki
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Abstract

The aim of this study was to examine distribution and function of nerve growth factor (NGF) in the olfactory tract of mice.
In one examination, after 18 hours of infusing '*'I-NGF into the right olfactory bulb of a mouse, autoradiographic analysis was
performed on the olfactory epithelium. In other examination, using the mice which had received unilateral bulbectomy and
been continuously infused with anti-NGF contralaterally and the bilateral bulbectomized mice continuously infused with NGF,
three kinds of analysis were then performed; histological analysis on olfactory epithelium by HE stain, immnohistochemical
analysis on olfactory epithelium using polyclonal antibodies of trk which forms the NGF receptor, and olfactory mediated
behavioral analysis with cycloheximide. For observations, these animals had been sacrificed at day 1, 3, 7, 14, 21 and day 28.
As a result of the above analysis, several facts were found. By autoradiographic analysis, a higher level of "I-NGF was
recognized in the olfactory epithelium on the side in which "I-NGF was infused in olfactory bulb. In the mice continuously
infused with anti-NGF, degeneration of the olfactory cells and trk expression were observed at day 7, and the olfactory cells
were regenerated at day 28. However, trk expression was still recognized and the function of olfaction was not restored at day
28. In the bulbectomized mice continuously infused with NGF, degeneration of the olfactory cells and trk expression were
also observed at day 7. But, at day 28, the olfactory cells were regenerated and trk expression had decreased. However, the
function of olfaction was not restored. From these examinations, it is suggested that NGF produced in the olfactory bulb was
transported retrogradely to olfactory cells through nerves, and were related to sustaining the existence of the those cells and to
regenerating the olfactory tract after injury.




