RIS MEMIR 12 31 B AR ik D i g

S&8: Japanese
HhRE
~EH:2017-10-04
*F—7— K (Ja):
*—7— K (En):
ERE: ILA, K&
A—=ILT7 KL R:
FilE:

http://hdl.handle.net/2297/4530




218 FIRKFHEEFRMRE 1115 £4-5 405 218227 (2002)

A
e
JE
S
=
R
S
3
—
=
Xm
I
oF
\+
s
S
-
=1,
Hxd
e
=
Gyj
=
S
St
ca

(Il  FETsLE
CGEAT © BRI

w m Kk

BMEMRRIC 1E )RR RS E OMIERI & B 912, 55 7 IR AR AR T A I O AR A0 - SR B L M L 72,
FROAS CAVEERTHS L, 1H40mm @ mm Mg, 2.0 mm @ mm fFEEE) B £ 070.8 mm (0.8 mm iREE) o
ECEET S S 0 S HRET 30 mm Mok L7z, MR T A, MIREE T HRIMEUSMOMLCHHIL 72, SHHigs
COUT L 7-EOWFRE D [EIRRICERAG L 72, WSRO MR MEIS BB L 220l 38 SUS B HERE SR ol <k, IERHTIIgEAY
Ml & SR o 72, YR TIE17.9 £ 5.5% (BUIrH2 1M), 23.4 £ 3.7% (LI 3a), 13.142.4% (SDWise8) & v by
PEETEL, 4 mm{PERETIZ6.7 2 1.8% ((FERK TR, 11.3 1.3% (MGRAT #30), 2.8 0.6% (e TH:8:8) &4
BREEE LTI RV L Tude, ISR E I FE IS BB A A A A 1T ) B0 2w, Mo I o EFT & 30 2M% 5US I
PRI 5, WEETIZOERL, 3, 8MZ ML THEVIRERICHEREE R L. 4 mm PRIECIE MR T %38
THEREMZRD, HERAETRIECSEREHSEIRBICITONTHAE I Ebho/z, L L, 4 mmiEHES
SETECIZ R AR L IR & e~ s A &, SRR L T e dr o/, T E2S, 4 mmibEETE L0 E
HOFBEEI L ) RO ATHEMAH B L A7, 2 mm fEETET SIS A S D BN % 733 L7228, &0
BN BT O IERB S ILRFHIEE b o7z, SAUE— M HEARENL (neurapraxia) OIRIE & S LTI Y, % MAHi
REREIMETEAMBAUETH S EHEL/, 0.8 mmPIREECIEIERIE & I _THMARSEOBIINEIE & A RS T,
Z ORI 3 M R % B L R WG & A e, TSNS & A RGO oo W SIS B
JEDE R G Z RO ZhUZE L, 4 mm PRI O B AL UIBITE & L _THBUEEE A4 <, B IRBL, &
BOREL NS Dol £/, 2 mm PR 0.8 mm PRI CRAEBEFEL b o, 2Fh, M UMEEETEH L
REREFEOIWIRE & DX B D ICEEEE A IR BUE LArak U9, PRI T & ORI IE U TS ORIE R E D LE 2 2,
FEHREIC LY, MREREROEEMMEOMEERATH 5 I EMERE 43 (GAP43) N UM o> il % itk 3 2 s
RTFFTHD =2 —0RT Y FY (NPY) OBHAMMEEEME Lz, 208E, 4 mm ik 3 HED GAP-43 & NPY D
PEMIRRITUIMTIRE & TR DY, EREE TSN Tz, 2 mm MR CIRIESEE L THEEE Lo 1t
BIERERL, 0.8 mm iR CIEER B & A_THENRROBINIIZEA EBO SN Lo/, 2O GAP43 &£ NPYD
FHNE, WMRICL2HFFEECHTABERIEZRTLOEEZ L. DX, RAMHRIBEEIEIC & Sl oL,
R RIS R 25 U CHE L E R BAAR T > T0A Z &AM L 7.

Key words elongation, dorsal root ganglion, axon reaction, growth associated protein-43,

neuropeptide-Y

BE, SMEPIEBERIC & ) KRR U2 A B
FHEBHEIT) ZEX—BNTH 2, FOREIIRETE
HHOTEAEVY? ZOBBEBEAHMIZHIFICALIE, @M
TORNHEBTHE L, FNEIERAFHL20THH99,
FIT, RHEHBEORKIBIIE L TR IER L TRIBH % i
THHBERMIAALNTEL, FRIZIETF 1 v YLy A
R — FMBEBROTICRE L CEET 2 7755 90 sk
EFREATHELTERT2HEVH A9, KEofHidm
TOHLMBETREHLEMETE, LBIORELLD 1LPFT
FLIeTha, LhL, FA4vyaxy ANy ¥ —%Hw:
FETIMRIZEEHN 2T TEL L, FEEDLMbLZ D
ZZohb, MRLHANRICEEAG E MA TFOMieiiog

FHU144E 6 H 5 B, Frk144E 7 25 B8

EME L AERASH A, FIUT LB EIBMNE S R
AR TRMECL S ZWEEORMARIEENTLESRE
Waller ZEPEIZ IR D, BEEMPR S FEEER 2 A0 L iz s,
Lo T, FAvvaxy 280 ¥ —%Ho- G ERGE
IREZAV A, BEREICATIEE2 5ha, LaL, #
B SN AR E EHIRICMIE T EIIE O RAIRR S NS,
Margiotta &2 137 v NGB0 PR EHR LR ELY
THEWMD Z LICL D MBIERSTETD o 2 LIBNTVA
B, FOBEEMEME TIE T o TV i, Orbay 5% EHOR
FHREO PR AR LR EEEWME 2 EICED, 3em?
EEEFTORIFAR#ETZHRE L CWAE, LaL, wgat3ke
Do <, FREE BRSO E T 4 A AT b LRI £ 2

Abbreviations | GAP-43, Growth associated protein-43; NPY, neuropeptide-Y
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ERTVRY. LEdoT, BENITNERARIINERE
7 FEMFKRE SR TWw A Y, ZoFETRMRERO/mEE X
L, WEREHAICEETHA. F2T, MELTIERL TR
IR FIEOEBWERE LT, #EF 2 MEOMIRERA
FPPETH LYY, LHEOFT VIERBOKBRE % AISHE
EHT3 cmiEE L THENICAEMEOMRRIT, MikE
EOBEVIZEZMEREIZOVWTHRE LA, 203 eamé )
FEHEIL A BRI LTI 30% O MIRICH B T 5. ZORR,
1 H 0.8 mm LT OFERMEIRII(EEEELR LICHIRTETH S
5, 2.0 mm Bl b TIE RIS Waller BHEICIZFE S B iz b b
DhLOTEEREL XA TERE L. &5 ICHU® i, 1H
2.0 mm OFIRHEE TIMRR THBEICIZEET 545, 1040
mm OREE TR MRS T % 8EII BV T b FERO HHEH
EHOLREVI EEFHE L. MEY, Tkeda® ™id1H4.0
mm OHEERE TN, WHRROREES L OARRMmE
BAFOBRASE LTV A Z L2 lEL, ZOEERICRLTITE
MREED T B R T MIRIEE) L (axonoleptostasis)
LIRATE, Z0 &) BRI 2 B0 REERH S R
TETHWBY, HRAIEEICAE L B RIBOMITIERZZV, &
TFgeCid, FRALTHRIBMMIEE 7V & B Ol 4o
AR L CRET & 17 o 72
WERE L UHE

1. $HEEEETTILOMER

K& 2.5 kg D, FAELKE66II T EBEIWE LTHERL
7o RRICHEERS ¥ 1Y (584, ®R) 2 HP8MES @0 -50
mg/kg) L, FOHNRY MNVE S —L (KHARE, ¥R %
BIRMES (30— 50 mg/kg) L CEFMB% T o/, KR
FEMIAPOERLT, SRAMCEELZFELL. 4500
7 ¥ (OR-HM65-5025, Jaquet orthopedie S.A., Geneva,
Switzerland) % BH#ICEEICHIAK, SR THERLLFERS
BEELS COEERBAVE—REERLIET, 0.8
mmEE TS 284 - T\5, Thread wire saw (BE, &
Y 2 HWTEHEHTEY Y 27o7. AZBALBHENI, 7
IJTNaY RREWE (D~ 42 >, BB 20mg A4
WMAKEKIO mlz VG L. B - EEOKEETY,
FHEHRT L. BloRELBL 0 C LAMSRL, 0%k
EEXEELE. 1HICIEAOEEREEZITo /. EEEE,
1H 4.0 mm (4 mm#3EE : n=6), 1H 2.0 mm (2 mm {HREE
n=6 & 1H08mm O8mm{fiER: 1 n=6) £ L7z. HF™ DE
B & FREICHBIER30 mm F THERE /T o7, 4 mm RIS
X U2 mm (FER I RE T E R, MRETHRIESLU8H
TEiL7. 0.8 mmAREIIMRRTERCIMELZ. X,
AR B AL B R ETER TEIHT - 5 L C Waller B ICRR S 272
UIBTEE A REL L7 C O E MR 1, 3, 8E D 3FHE
LA (EBEn=6), TEHELTREFRRELEH L2 @0=6).

I. #E#=r0isst

FNEFRORFEBHM SR, HEr 5 1Y (SH%, ®HN)
FGANTEST (40 — 50 mg/kg) L, ZDHEARY FNVES—L
(KBEARRE, BH) HIRMAES G0 — 50 mg/ke) L THARE
TR LA, EOE25 KBRS CHESERIAY =2 -1
BEAL, ~8) YT MYy A FRIEEE, KB %10 ¥4/
mlEHOEBEIERS 1 TERL, 25% 7 VY- LTV T F-
2%/5F RV LT VTR F-0.1M Y v BRI 3 1 2 R L TE

ERfTlh ot ERAIIAHIRE DM LB L TE i, [EE
BT I S IEHEOHER & S5k L& 7 ISR AR 2 % 14
L7z, 87 B AR S T A B AR b OB FE I ZHIG L T
BYW REHIERC O BT EMEESRLERNEICBIT LTV C
LA IRTHER L7, Pl L7 7IRREA A EEE, 2% 70
F— LT LT F0IM ) BAEE & BV T 8RERTR I EE
Lz, BARmEE 7 YL, FRERFEMES X UE TR
MEETOBEICHWL,

1. JeEEBAMEEIC & A BB ARE ORES

87 AR RS OBARE F LT N T — VEKENT T
4 AELT. 60 umEFICEE 2 umDEIF & SHIERL TH
N4V TN =Rt h o, BT ICHMEEER ICBE S
N A IBIRARTMR T AT, FORT, ¥AIRELMiat
HEE RS L L, F0ih b BHERE sk ST
My ) ERm L.

2. SRRt & A BRAEEOMRET

o7 EBHIRARTI 08T 7 4 YR EERL, ¥V LT
Wos5 7 4 v L. 3%BELARERMA S 7 —VIREETY,
PRV 4 F ¥ ¥ — ¥ EHEIG ST, 10%RIER MK T7 O
v E LI, —RINEEACT—IREIG S, —RIUEE L
THW Dk, i GAP-43 (Growth associated protein-43) #iff
(Mouse anti-GAP-43, 33-5000, ZYMED LABORATORIES INC.,
South San Francisco, USA), # & UHiNPY (neuropeptide ¥) #
{f (sheep anti-neuropeptide Y polyclonal antibody, AB1583,
CHEMICON International, Inc., Temecula, USA) ® 28T, #i#
X 50015 I ARL T, HF L5000 CHML CTHW. 207,
FEY Y —EFFr—rlT Y ¥ —EEA4 (avidin-biotin-
peroxidase complex) #E92 (2 L722A%y, HGAPA3HLATIZY
FF ESRSI Y Ak (AT 74y SAB-POM)F v
b, =F LA, HR) FHNPYHETH YT F VBRIV F5
(XA +774y SABPOGFv b, =FLA, X)) %
Fuwi, RUFF S F—EEBA M TITESY (RA LT
74> SABPOFv b, =F L 1) ICIEREIG S, MIEHK
7 3 )Ry F ¥ (diaminobenzidine tetrahydrochloride) T
et a7, S TIEMBRMEEIL60 p mEBI2 xm DY F
SHLVEELL, ZNFNH GAP-43HLMK, MINPYHIRTHREL .
MR et S N B L Lz, AR PR
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Fig. 2. Percentages of axon reaction-positive cells of the 7th
lumbar root ganglion neurons. @, sciatic nerve transection
group; A, 4.0 mm/day elongation group; @, 2.0 mm/day
elongation group. Data are X =+ SEM. * P <0.05 compared
with control group (0.1 4= 0.1%).
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WZI0F MR LTS L7z, BB T IS8/ MEDBI IC g S
Alnttia ks L CapRamEs e Rz, 2085
B PERIAL = (BUGAP-43 U1K, $HUNPY Uik b U e £/ Al
B wEM L MEERE TE S 2R, TTFY

Fig. 1. Photomicrograph of dorsal root ganglion neurons
(Toluidine blue stain).
(A) A circular, centrally located nucleus is evident. There are
few axon reaction-positive cells in the control group. (B)
Large numbers of axon reaction-positive cells are observed
three weeks after sciatic nerve transection. (C) Some axon
reaction-positive cells are apparent three weeks after 4.0
mm/day elongation. The cell numbers are lower than those of
the transection group. The arrow indicates axon reaction-
positive cells. Scale bar indicates 25 ,m.

fE+EE#ERE (X £ SEM) TR L7:. KBEMOFEEOHER
&, ZELEIE (Tukey-Kramer i) % W CTHET %475 72,
p<0.05zFEED Y LHIEL.

3. ETUEMEEIC L B BRI OB

1%F A I 7 A8 -01IMY) Y BRER CHRBAEYITR o7,

Fig.3. Seventh lumbar dorsal root ganglion neurons are
immunostained with anti -growth associated protein-43 (GAP-
43) antibody. (A) Small numbers of GAP-43-positive cells are
observed in the control group. (B) Large numbers of GAP-43-
positive cells are observed three weeks after sciatic nerve
transection. (C) Some GAP-43-positive cells are apparent
three weeks after 4.0 mm/day elongation. The cell numbers
are lower than those of transection group. Scale bar indicates
50 pem.




ZDMH, TFVTIV A=V THRALIERY 121Ul LT, &
7 W 5 LA 5 00 MY R 08 6 1 % 8 L, H-300 705758 7
CE TS (13, H50) 2 VOB L7, T OEREE,
FTHEREIZ DWW TR 2R3 L THIZE L 72 (n=66).

134 &

- EFITRIEYS O 30mm DUEEA T TH - 72, flE 0%
SEURBIIED o 7o, BIER T RIS R A Ble L,
SO TAFTHRAMESN TS Z L 2R TE 7.

I. FFIEWMEEIC &£ 2 BIRSRE DR

MVA DTN =Gt TlE, BB SRR E M O E
MO R H Y, Bl S P2 - Tuvrs (M1A). K
IEFE ML 0.1 £ 0.1% X 12 & A LI % 250 2 dn o 72,
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ig. 4. Percentages of GAP-43-positive cells in the 7th lumbar
root ganglion neurons. 4, sciatic nerve transection group; A,
4.0 mm/day elongation group; @, 2.0 mm/day elongation
- group. Data arex + SEM. * P < 0.05 compared with control
group (1.6 + 0.6%).

Periods after transection / elongation (weeks)

ig. 6. Percentages of NPY-positive cells in the 7th lumbar
root ganglion neurons. 4, sciatic nerve transection group; A,
4.0 mm/day elongation group; @, 2.0 mm/day elongation
group. Data are x + SEM. * P < 0.05 compared with control
group (2.1 £ 1.0%).
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SHUSHT L, ST O AR T ORI RO PR B L
B2 R & % o7z (U1B). YUK o s SOw By
ML ER1217.9 + 5.5% (YIKTH: 158), 23.4 +£3.7% (LIl #358),
13.1+£2.4% (LIWFF28), WEFNOMES T FHdIzbNThY
AL Tz, dmm (F5REET b B RSB VEAIE % 5260

Fig.5. Seventh lumbar dorsal root ganglion neurons are
immunostained with anti-neuropeptide-Y (NPY) antibody. (A)
Small numbers of NPY -positive cells are observed in the
control group. (B) Large numbers of NPY -positive cells are
observed three weeks after sciatic nerve transection. (C)
Some NPY -positive cells are apparent three weeks after 4.0
mm/day elongation. The cell numbers are lower than those of
transection group. Scale bar indicates 50 ;. m.
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Fig. 7.  Electron micrograph of dorsal root ganglion neurons. (A) Eccentric location of the nucleus, irregularity of nuclear outline and
dispersion of Nissl substance are evident in the first week after sciatic nerve transection. (B) Eccentric position of the nucleus and
aggregation of Niss] substance at the peripheral aspect of the cell are observed immediately after elongation of 4.0 mm/day. The arrow
indicates the irregularity of nuclear outline. The arrow head indicates the aggregation of Nissl substance at the peripheral aspect of the
cell. Scale bar indicates 5 pm.
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Fig.8. Electron micrograph of nuclear outline of dorsal root
ganglion neurons. (A) A smooth, round nuclear outline is
present in the control group. (B) Remarkable irregularity of
nuclear outline and nuclear capping (the appearance of Nissl
substance adjacent to the nuclear surface) are evident in the
first week after sciatic nerve transection. (C) Slight
irregularity of nuclear outline is observed immediately after
elongation of 4.0 mm/day. Scale bar indicates 1 pzm.
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725, MBIEHIEE - Tz (M1C). 4 mm WPl fias 5
B PRSI 6.7 £ 1.8% (MIRME THLMAE), 113 £1.3% ({hiE#
TH3H), 2.8£0.6% (MiRHTHRSE) LML Ty, fhik
WTHIMTHEEFR LR THEEN Do/ F /20N S
MR L 4 mm FREERE 3B & O LB TIZ By MR I B0 W AR oD 13
3 DAL Tz, 2 mum (AR I 00 i 25 IS R o 2 T e 2
1£2.5+0.6% (Pl TIEHK), 5.0£0.5% (HIERT H3:H),
1.0 0.2% (HIEH T #H8 M) &b T M Z R L 255, »
THORETLIERT LGB EE Do, Wi, 4
mm {HERE S & 02 mm (RIRIF O REREAY 2 25 1l i AR 4 Ui %
ARLZ2AS, BT SR Ao 7z (02). 0.8 mm i
DS R R A HIE 0.4 £ 0.2% & 1E & A EB I % 0
ot

. SAEHEGREIC LS BRIRGEH OB

1. GAP-43 A e g s

GAP-43 %t Tlx, IEHTEOBMAMIEIE1.6L£0.6 % & HF
BN 2 D o (RI3A). ZALISH L, COWIEE o 5
la# 14 15.5 = 1.4% (WIWFfE 138), 24.0+3.1% (WIHFH% 3 3),
11.1 £ 2.4% (W 8:8) & LR L ARFEICHML Twve
(1% 3B). 4 mm {HIEEE D FEPEAINILE0E 8.9 £ 1.4% (FhEEHE T RCH,
12.6 = 2.0% (HERF T % 358), 7.0 £2.3% (HIEHT £ 8) & Y
MLTHED, WRETHIETIRERTELRTEEE S -
72 (M3C). F -0k ME L 4 mm MIER3ENEE o igT
W, BN ) AYE BASBERIIEIE I L T, 2 mm fib
EREOMEAIIEHI3 4.9 £ 0.7% (RIRFTIMBE), 7.7 £ 1.4% (i
R T H3W), 3.9+ 0.7% (IR T % 8M) & b3 B 12 B i
MERLZD, WTFNOBATH EEREEFEELIL -
7o TS OB REIERBLERER L2, AT
FEEE Do (04). 0.8 mm RO HHEHNERL 2.0+
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0.7% & b PICBEREE B0 A, ERRELERTERED,
27z

2. NPY Bz 0 mst

NPY #:& T, EEHOBEMREE21£10%EdTRI
B F 7 (M5A). S L, YIFEE oM fas
1220.7 = 1.4% (WIEFTA1:8), 28.5+4.0% (LIWif23:H), 181
2.9% (LIBFH8H) & EHEE L HFEIZHML T/ (H5B).
Amm HEEBE O S M 12 10.6 £ 2.0% (iR T E &%),
17.1 & 1.4% ((REE# T #%3:8), 8.2+ 0.9% (WAk#* T#% 8:8) & 1
MLTED, MEXTHEIBETREFHLEERTHEEEN S
72 (5C). Z BNtk 3BEE & dmm Wik 3EH L O LET
BRI SRR o0 (3 D A EICHIIN L T, 2 mm (HER
BB ERIE 5.6 £ 0.7% (BRI TER), 7.5 1.8% (HiE
BT%3E), 43207% (HEHKT % 8:8) & b2 23N
BRLED, WTITLOBETLEEREMEEZELLD -
2. IhLOBRBNLTLRASRERNERL Y, HAT
NDHEZE LD -7 (M6). 0.8mm fMIEH OB MR E
2.0+ 0.8% & LT IS 2B, EHTEE R THE
oz,

M. SFEEMEEIC &£ 5 BIRERETOBET

EEETEMIIMBOROIIME L Ty, DIFRET R
EBHL-HESS CBEIN. BEMEE2EY, BK
213 % DR R b /2 (W 7A). NisslMEATEIRO A5
FLAROEEEREOGZOBR S, RIET S Ho%ilk
BE LM EEs L, BBIEEABTH -4, 4mm
(HERECIIRIIAEG 2o . RO EEMROSRLFES
n#: (U7B). HEICHEHT 2 L EHBOMIILHR TR
o Tz, (F8A). ZHICH L, YIMEEOMIEIZIZH VT
g = v 2 N/MEDEEE (nuclear capping) % #©H 7 (X 8B).
INEDOBIITNEL 3, SHEOLrOBHIIBTHIETH
ofz. MEFETERBEEOTRESLET 2MIBIE4 mm MREC
OIKEIEL, 2 mm HIEEER 0.8 mm MR TIIEE L b o 7.
Z 04 mm WIRFEO RO TG OMRE & A THBUHE
L, MUELBRLAEORE DL INED o7 (MBC). EIUT
B (RREEL DICH/MER T oy B TICIRELIERO LR
Loz,

£ 3

ARTFEILE RO BIEMIRICHE o 2 WM R Bz onT
DYHTOEBEN LHETH B, BT L TRl
ITEBEREEE L, WEREREROBREASEDIEER (GAP-
43) %, FOMREROMEL RET 2 METF F (NPY) &
BELZ RS ORIEIE4 mm BER TR AL LTV,
0.8mm HEETIRE L Tt o/, Lo T, Mk
HISHTEEIE L THE LD ELERAREToCWnb I L
VR Y A AN

D& BRIRER AL 2B LR RE T A 2012 IS
LI O MMM EOIRIE L OEFEETH L. MEEMiac
Lo, ZOMBMBEEAZIRLO L LEFEORBE I D
DMEOELELHHROPRTH S, Lt THIlLE» 58D
BEENAMRETHEFTEERITZ I LIITEY, 22V TH
L CTHET L, NisslUZEIZBEF U S -Bes, toRE
EHREEICORRZ LERELL. 2L T, HBREELTH
LR NissUMEMHRT A Z L& HEL, hahilas

™

BB LA 7S, SO bido 2 —a M LTI E S
BB TIER S, BECLELRAZARTL00%
e L CHMERGEMERTWAE?, MIRFKEOHRRLE LT,
b o &b BIE IR b Ok SRR, MR ROk, #
DRMEELNTWD, LeL, IS b4 ikt
OBALDE LB EPFREENTVAE, FRLT v FOMRO
P ERTII SR RGO IR DR ¥5(%, Nuclear capping
(= v AVINEPHOEEELL) LHAMEOEE - Rz o
PALATEAE S LTV 5™, Nathaniel 5% I3l WIFHR O
IEOZELIZDWTIRET L, BIEORIE(G I L ORI
PR3 HE &) MBIT 2 2 LR MEL, IhH0BbEHE
CHELEHEGRTALODELTH S LIENTWA, K
FEDFE R S L YIWTIE O IH BB % 42 U 2ol T v o
Reefp a2, TAUCH L Cimm MRFE ORI O 48Rk
IMTEE & X THERBE A &, S IS LA RED
INED o F 722 mm HEEEER 0.8 mm MiREETIEREGILE
fELGdorz, 2F 0, FUMERIECEdH 2 MRS E
BEL D13 A D CIREE RO LAVE U3, (il b (hifk
BRI U TR IS ORED e E 5 & # 2 7e.

T SRS % 2k O 72l G b FR2E p AT SR L A3 Al
W BRI de T A S MG ILTWAS, F 7, A
O % [ L 2R RT, i o BT L W & o 4ig
MO ZL LRI ST VwD, FOHE, MORIE ik
QECT—EY— 27 &ME, FOHRPRLIETTHLOOHH 1 »
vt 1500 H BHSRRIEE S b 54, Az E v boT
VAR RS I 2 20, ARHFTE O FE R A S IR ST IR
B2 ot & MWL, 3, 88 % L CIEHRE L R TH
FIHVIERNEOBERERLZ. F72, 4 mm ko
BRSO MR (PFER THI BT IR L AR THE LY
INE RS, HEGIEREE ML Twi, LaL, MRET
BHTRIEREL MNEESEIE 2, MBEES R L T»
Lotz LidSoT, 4 mmMiElB v TR RNoER
Iz LD, WMEOREIIEET 2 UEESHL L ELL. 2
mm fBREE QSR K5 0 BRI ARk, IR
THEE I b -7, Shid— B AE{L (neurapraxia)
DOIRBER KL 7-b o EE27. 0.8 mm PRI CIHIZEAL
B PEAIIA O BENNEERD S LSS, T 0HiE T O PER L AR I
Mgy 5.5 w2 E Ao i,

NI IEERE, IR, B BRI FEAE 7 & D
WA AU 2 S A R A2 U B F AR IR IC
0, WERHWIETTIERCT®, KETL TRV A
HEE T Bk OO 235 Lib " IE, Bk A0
WoB| Xk EERTIE, TR VAT R ERFELDLL
Has LT A, KAFEOFRD S IR 4 mm/ H OMERET
HoTHHERLT RNV ADGBEHEEL b0l Lo
T4 mm (RIREEIC & 2 B3RS 0 LR I3 AR L R 1 RIE R T
RP— P REELSEDIE LN EA C, MMk IEEE
DD DEH GRS TR T B EEXT.

BRI ADNARAAGHREEZ 2 -7 174>
FEHOSEIE, Fa—T7V B LUT YTy OFRENS
GAP-A3 BB DM E E5H 5™, Zh & izl ER MR
A T SRR O IRAE & RIARIC T WA A BT A 2T
el 5. GAP-43 13 Mg (PR 2B L TRhiseie deim o T S
NEREMMEOMBKERTH Y, WinillRgkomEiy




SRR PR R 1 34 B AR th o7 g 225

DM g BRI BT IR EREORRMHICOATFEL
MBI TEFORMRA L, WA TIZIZEA SIS
w0 0% ), GAP-43 13 filF 0 R A IZ O AR
%. GAPA3ZER E DFEEWEbNIZE W) HEL ST iz
LHRBTD, LadoT, ML ikt & ok
Bz & DY SR VAT T A LR GAP-43 DIEBLIEHN
fil &N B, WO ® S U AR A ISR T LA
VI R D S A 5 b BT EE TR IR 1, 3, 8l & W L
TEFEBL AR THEEIZEV GAP4A3 OBt E R L. ik
BT ) GAPAS MRS IIE L TL <8 Y, 4 mm ik
IWEHTIRIER ML R THEE S -7, FIS™ 134 mm
{RBEIZ BT T o Vi 2 MM oigTasz &
Y MBEBEOHBESE L TVWA S EEHELTWA. Lz
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Abstract

The purpose of this study was to examine the pathogenic changes in nerve cell bodies during gradual peripheral nerve
elongation. Elongation of the sciatic nerve was achieved by applying an external lengthener to the femur of Japanese white
rabbits. Elongation rates were 4.0 mm/day (4-mm group), 2.0 mnv/day (2-mm group), or 0.8 mm/day (0.8-mm group) for a
final elongation of 30 mm. Immediately upon completion of the elongation, and three and eight weeks thereafter, the seventh
[umbar dorsal root ganglion (DRG) was exposed and examined. The group which had undergone transection of the sciatic
nerve (transection group) was assessed one, three and eight weeks following the procedure. The DRG cells which showed
axon reaction and positive immunoreactivity to growth-associated protein-43 (GAP-43) and neuropeptide-Y (NPY) were
counted. Electron micrographs showed an eccentric nuclear location in the axon reaction-positive cells. While the intact DRG
contained few cells that showed axon reaction, the DRG of the transection group contained 17.9 = 5.5% of such cells one
week, 23.4 £ 3.7% three weeks, and 13.1 &= 2.4% eight weeks after the transection. The corresponding figures for the DRG of
the 4-mm group were 6.7 = 1.8% immediately after elongation, 11.3 = 1.3% three weeks, and 2.8 £ 0.6% eight weeks
afterwards. Although the 4-mm group contained fewer axon reaction-positive cells than the transection group, the number
was significantly greater than that for the intact DRG. The fact that the axon reaction-positive cells of the 4-mm group
increased three weeks after elongation and had decreased by eight weeks demonstrates that the DRG cells recovered from the
damage caused by elongation of the peripheral nerves. The axon reaction-positive cells of the 2-mm group increased only a
little, while those of the 0.8-mm group showed virtually no change. These results suggest that elongation was not harmful for
the DRG cells of the 0.8-mm group. The immunoreactivities of GAP-43 and NPY changed in parallel with the ratios of axon
reaction-positive cells. In conclusions, 0.8 mm/day is a safe elongation speed in terms of its effect on the nerve cell bodies.
The nerve cell bodies were damaged by elengation of 4.0 mm/day, unlike those of the nerve transection group, but proved to
be capable of recovery.



