The Significance of E-cadherin and its Associated
Cytoplasmic Protein a N-catenin in Adult Mouse
Primary Sensory Neurons Following Peripheral
Axotomy

B&5:jpn

HhRE

~FH: 2017-10-04
F—7— K (Ja):
F—7— K (En):
YRR

X—=ILT7 KL R:
FiT/:

http://hdl.handle.net/2297/9264




SiRKEHEEERMIE £106% 15 33—43 (1997)

<7 AKMERBG RO - RERMEICBIT L ERET P L
7 BAY YEREMRER T N AT =20
FHRBAL L ZDOBEEDOBE

SRAFEFHEFHEAMEIERE (B 1 I THEER)
wooF K

FEEA KA Y @H FAY ) IE, BN T Rexed HTBICRFH L THIL, —Bo—REEMEE PR R
MR R TRIC EE R RS2 BT, AL DN, —REEMROKHNMFRESTMANO B4 P v & FAY
CHEEMEETF oN 7oy OBBICRIFTHELRE L, SO OS5 T OMBEREEIC R TERE A S O RIS
FHOPIZTAILTHD, WAT T ZABFMROFELEMER (LEFWRT L 28R & BomRAER (100 AR L 24
) ICBWT, B, SR, BIEAGEE, ARRIZBITE BN FA) B LU oN 7T v ORI E RIEMMR LA S O
2L FEEE G TEE L, Rexed FUBIZBET S E-7 P~ X OFBIE, RKAMEEGE LIRS L, BEE
558 F CHEEIRAS N LD o7, HBFEIBIIBVT, BRENBTCERBRARTOE -0l L, BOMHERTIIE
IBICERENALNT. —F, aN ATV ZEERHTCIIKAEEERIITEAMICREL, HIChLEL Rexed T2
MCRBELE, CoOBIBTORBISRHMEREELEACHIBUONOBMRAB LML AVETRTL, HEHkoHE
TEFLEZTFETH- 7. BEZIBEIIBVT, BEEUBETCEINEIBIIBIAIRRIET LT EL o202 L, #
SHTEERETIZES L. MREEWETHLY TAY Y AP, FEHEMO Rexed £ 1, TBIZRBLTEIAL, KMl
ERBERICEBIME T LA, MR ERTF (nerve growth factor, NGF) ##EHHICRRMIRG T LIcL ) TRk
gl sz, —%, BB AT Y, oN #FZOBRAOETIL NGF #5ick vl Shehor. DLEoERLD, 5
OBIZBNWT oNHF U ED FAY » OHMIBAESICHA L CEOBERLHBEIL, SHIINGF LR3BELLEMPI LD
STFURES RN E N BFrOFRBHBICES L TWaEEZONL. T L, RMMMFEGRIIBIS
HHETE COMEMBEEDTIEEDO—E B FAY Y — aN A F = A EIH- CO A TR RET 200 B
b,

Key words «N-catenin, E-cadherin, mouse sensory neuron, nerve growth factor, peripheral nerve

33

injury

WL, BESERICLTHERESN, ZHCHTHT5—
REEMBEILL > THMEMIIAL, F0O0L, FHEKEKT
EfTL, URERTRMEE O —REMRETFIZEDY. 2F
SRS T B — KRB O R A L R AT B
WMV AR CTH D, FOMBEREANED 7 7 28
L2 eh R A D3R X 1R % 8 - T Lissauer OF/MUHIZA D,
KRG DA B £ 1R824 4 59, Rexed DB IE™IE, #
ik ARBHNOMBEEOEFIIEVAKELEETH ), BES
BRI T 5 —RBEMEOPRAOMBEDE A2 DML
B ICEVIERICHIET A, 2 2 THEIRZSESLIZIC]Y
BEh, BEMERBO- 2 -0 OBRERRA =2 —T >
EVFTRAERBEL TV A0, GEHMLENBEIZLD,
BRI L DHREENEOHET AL HL N L&
TW3, Thbb, 7L 3 B, 7ANVESEBY, T
VAV AU IV Bl O AV S8 SR I A/ NRV - f s o -

FRL 8 SE11A29A %4+, FRL9FE 1B 9 HZHE

~ 7% F (calcitonin gene-related peptide, CGRP)"'™, V= |
RFF LW GG DB P 3 ST 5
TSN T A EDT b OFF
BfAMIZTEL, IRHWENS Lbownw{2nid, ETMAD
B $ 7 IR A= = — 13 2 A L 7R H o il
WS LTWa, 72E21E, vy 2 F Y TAY AP,
CGRP S\ ENM A R T 2l &8s, 205779 >,
VLAY FY, T4 N7 1 SRR ST B R
FEOV, KAl OMENEBIZL - T, FHBEMEEZ 2B
BINSDOMBRENEDFANEIT I VAN T
B, 2l A5 roRBIHMLY, $TAY VAP R
CGRP O ZHILMA T 5™, K OENEHE » O BRMAEH
N ~% & N5 MRS EE F (nerve growth factor, NGF) %
OMRRERTFORBIP NSO REIZHEET5 0TI 2w
EHERENT VY, Bk, YL T v MAE RO P

:/21;)113)' Za—-OFyy :/zu)’

Abbreviations : ABC; avidin-biotin-peroxidase complex; CGRP, calcitonin gene-related peptide; DAB, 3, 3-
diaminobenzidine; DRG, dorsal root ganglia; NGF, nerve growth factor; TBS, Tris-buffered saline
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Fig. 1. Immunostaining for E-cadherin (g, e, f) and «N-catenin (b, ¢, d, g, h) on the adjacent transverse sections of the normal adult mouse
lumbar spinal cord (a, b), the spinal cord dorsal horn () and the dorsal root ganglia (DRG) (e, {, g, h). (a) E-cadherin was expressed in
the dorsal and ventral roots (arrow heads) and the lamina II (arrows). (b) «N-catenin was expressed in the spinal cord gray matter,
especially in an area of the lamina I (large arrows), and ependymal cells of the central canal (small arrow). The dorsal and ventral roots
did not express aN-catenin (arrowheads). (c) Detail of Fig 1b, showing the reaction product at the dorsal horn. (d) Detail of F: ig 1b,
showing that ependymal cells of the central canal strongly expressed this molecule at their cell-cell contacts. (e) The DRG stains
positively for E-cadherin. (f) A higher magnification of the DRG. The perikarya of small sized neuronal cell bodies (arrowheads), and the
surface of the neuronal cell bodies (arrow) show the reaction product. (g) The DRG stains positively for «N-catenin. (h) A higher
magnification of the DRG. The perikarya of some of neuronal cell bodies and the surface show the reaction product. a, b, X36; ¢, X180;
d, X720; e, g, X93; £, h, X930. )
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Fig.2. Immunoblot analysis of the peripheral nerves (lanes 1,
2, 3, 4), the DRGs (lanes 5, 6), and dorsal roots (lanes 7, 8)
with anti-E-cadherin monoclonal antibody, ECCD-2. Lane 1,
the intact sciatic nerves; lane 2, a portion of the sciatic nerves
distal to the ligature; lane 3, a portion of the sciatic nerves
between the double ligatures; lane 4, a portion of the sciatic
nerves proximal to the ligature; lanes 5 and 7, the lumbar
DRGs and the dorsal roots of intact mice; lanes 6 and 8, DRGs
and dorsal roots with their sciatic nerves ligated 7 days before
harvest. Positions of molecular weight markers for 200, 116,
97, and 66k are shown.
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Fig.3. Electron microscopic view from transverse sections of
the sciatic nerves distal to the lesion site 63 days after
axotomy. (a) A portion approximately 2 mm distal to the
ligature, showing myelinated and unmyelinated fibers. (b} A
portion approximately 2 mm distal to the clipping, showing
only connective tissue. Bar, 2 zm.
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Fig. 4. Immunostaining for E-cadherin (a, ¢, €, g) and «N-catenin (b, d, f, h) on adjacent transverse sections of the dorsal part of the
lumbar spinal cord on Day 7(a, b), Day 35 (c, d), Day 63 (e, f) after ligature of the sciatic nerve, and Day 63 (g, h) after clipping of the
sciatic nerve. (a) and (c); E-cadherin immunoreactivity in a medial part of the lamina I on operated side disappeared by Day 7 (a, arrow-
heads), and did not recover over the following 28 days (c, arrow heads). (b) and (d); «N-catenin immunoreactivity was diminished in a
medial part of the lamina Il on operated side by Day 7 after nerve ligature (b, arrowheads), and this downregulation was maintained for at
least 28 days (d, arrowheads). (e) and ); At Day 63, E-cadherin (¢) and oN-catenin (f) in the lamina I almost completely recovered
following sciatic nerve ligature (arrowheads). (g) and (h); It remained decreased (arrowheads) following sciatic nerve clipping (g, E-
cadherin; h, «N-catenin). X50. ’
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Fig.5. Immunoelectron microscopic localization of E-cadherin
in the lamina I of the lumbar spinal cord 2 days after ligature
of the sciatic nerve. Only a subpopulation of unmyelinated
axons expressed E-cadherin at their axon-axon contacts
(arrow), and these E-cadherin-positive axons were clustered
together and segregated from E-cadherin-negative ones. Bar,
1um.
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Fig.6. Immunostaining for E-cadherin (a, b), «N-catenin (¢, d), and substancs P (e, f) on adjacent transverse sections of the dorsal parts

of the lumbar spinal cords from saline-treated (a, ¢, €), and NGF-treated (b, d, f) animals for 12 days after axotomy. In saline-treated
preparations, the immunoreactivity of all of these substances was diminished in the medial part of the lamina II on the treated side as
compared with those on the untreated control side (a, ¢, and e, arrowheads). In contrast, both E-cadherin and «N-catenin decreased in
the lamina ‘I on the treated side (b and d, arrowheads), whereas substance P did not decrease in the superficial dorsal horn on the
treated side in NGF-treated preparations (f, arrowheads). X50.
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The Significance of E-cadherin and its Associated Cytoplasmic Protein «N-catenin in Adult Mouse Primary
Sensory Neurons Following Peripheral Axotomy Akira Seto, Department of Neurosurgery, Kanazawa University
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Abstract

The effects of peripheral axotomy on the expression of E-cadherin and a cadherin-associated cytoplasmic protein aN-
catenin in the spinal cord were examined. E-cadherin is known to have an exclusively localized expression in the lamina I of
Rexed in the spinal cord dorsal horn. This expression disappeared by Day 7 after axotomy, and did not recover until Day 35.
On Day 63, E-cadherin reappeared following nerve ligature (partial axonal regeneration model), whereas it remained below
the level of detection following nerve clipping (complete degeneration model). Alpha N-catenin was diffusely expressed in
the gray matter, with enhanced immunoreactivity in the central canal and in the superficial dorsal horn. The localized
expression of aN-catenin in the superficial dorsal horn had fallen to the same level as other part of the gray matter by Day 7
after axotomy. This reduced expression in the superficial dorsal horn had recovered by Day 63 following nerve ligature,
whereas it remained at the reduced level following nerve clipping. The temporal profile of alteration of «N-catenin
immunoreactivity was consistent with that of E-cadherin. Inmunoblot analysis for E-cadherin showed no reduction either in
dorsal roots or in DRG homogenates following peripheral axotomy. Administration of NGF rescued the immunoreactivity of
neurotransmitter substance P which is known to disappear after peripheral axotomy, but did not influence the
immunoreactivity of both E-cadherin or «N-catenin in the superficial dorsal horn after peripheral axotomy. These results
clearly showed that peripheral axotomy simultaneously alters the immunoreactivity of E-cadherin and «N-catenin in the
spinal cord, suggesting a correlation in the expression of both E-cadherin and «N-catenin in vivo. Some signals from the
periphery other than NGF would be indispensable for the expression of the both molecules. E-cadherin and aN-catenin
complex probably plays an important role in plasticity of the spinal cord dorsal horn after peripheral axotomy.



