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KHARIBRCHETE, BEL2EFLCIETCERTA I EATETHS. LrL, *0ERFEENETX B
BWIXEEREL S, COEEABEOBBE LD, FOX3CEETENC2WTRH L. BAHARERDOKEEYW
WEETHZ LT, LEAROEMMEETAVRER L. ERIX 30mm ET&L, MEHEC I h =Ryt i. Thb
5, 20mm/BE (18 &, 40mm/B8 (I8 & L. SFHMEESES ([, 109 I8, 100 310, EE 8BH% (I
B, 150, I8, 5P Tk, BEREBRZNCIL, EANREHEALLSDEREDHEM 2 HE L, AREHTIEREME
hRMENERS IOCBECHRE L., T, EEIMAHEOBHBRNOREL AL D, 2 AFREFRER—EHE T
NAF v % — 4 (wheat germ agglutinin conjugated horse radish peroxidase, WGA-HRP) % BEE# N L h RIN ¥, &
FROWCFHITANROBELIIHCOWTTo. HABKEEHEN T2, | BRERERCBMORMEIX 1425143.5uV
(X £SD) L{ETF Licht, 8BHICIT 337511494V L EE (p<0.05) wEEARD AL, [RIEEEHC, BERIELA
FHEDORET, SBHECHEEIRDbhikb o, PHEHEHEMNTE, [ FREEERC BN OERZ
36.3+£18.0uV LET Lic2d, 8BHICIX 107514114V LFE (p<0.05) KEEITDHShic. XENBER T, ML D
7 — 5 —HEUCHEABEOBHELT: L ORNELIZRDR -, L LEENBEETE, [ROEREHCIES v =Kk
BOMROER - HHBBER-—WRAOHALBIVHREOBREOTEYRD. LrLizsd, SBHRCIBENEZD,
ChHOEBELIRZEDbhichof. ZhR LT, [ FOEEEH#TIRIALOERE(LR L VEECRD5h, §BE
CITEBREORENHER LT\ . [ BTRERES#I IV SBEE LI, FHIIAIC WGA-HRP 0MTHiRIgxe & 2
ESslasr g Ihic., LarL, IHTIWThoRCY, fiAMRRERIh T, BThERKOBENED SR, U
EDZERnD, KIEEROBHFEREEIZ, V-5 -FEMi2FHE LAMERELIZRRD, S VvE=KRROBROE
& HHRBER-URAOCSHALE T VCMAREOTE L W - HEBRELI—20RAEEL bR, 2.0mm/BEOEEEE (1 &)
TIRER S BRCHEBELOBEN B2, 4A0mm/BOEREE (I H) TREERZED LIS, ZOBEZEXKETHLO
EEZLRI. Lch-> T, REAEOEHRERN LT 5B, BROTTHNE LY T EEEEYEDH T
ERDETHS. FOACIERK HEMCESEBENREYHTL, BHOMAYRDELUIMMCHTT2BE1NEETHD &
Zz bhic.

Key words peripheral nerve, elongation, stretch injury
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Abbreviations : C-NAP, compound nerve action potential; SSAP, segmental spinal cord action potential ;
WGA-HRP, wheat germ agglutinin-conjugated horse radish peroxidase



184 q:.

MEBLVHE

1. g

HEH 25kg DK, AAPCERY LRI LTH 2.
KRB E L FROREIIS0H (BRABERNRE20T, A&
FHRAI0E) CThov. WEBY 2 v (SH, TR O0mg/
kg B Loz, EAEIRY O S AR Lic. =y b
NMER = (4 78y b, KR) 30mg/ke 2EHIRAICEE L
TEIWERT o7, ATRBMLE L, ZERBESA0EHE -
HBHEE, W oecm ORWEIToc. EXBRELYEBEL, By 4
M HEE L. & 22mm © F Y i BURe B, giaE
EFADOY Y (OR-HMB5-5025 ~w A F 4 5, AFA VR, 4%
VA) A RRE L. ¥, RKEBBFCEECE v 2 i
Fio, BOOIRIERSBEH A FE LTHGWHIA L, thi
2RO VHEIRE 1.7cm & Liz. BE) ) RNE8hgicie s &
SRERE L. 0%k, YB TR LLEESYESLE (K
D). BRAAF—AR— (Fva, =VvHFLALY yvzy,
FA ) No. 4 BRI T TEH D 21T - 1088, Bler v
BlxBi L. Blok#oinic, | BRGELTHrSEEYE
Bl ERBIZFA Uy 1 EERESL, 083mmEETES
SIFB Uz, 24B5EI 812 2.0mm (1 #) % X 0% 4.0mm (1
) OEEXFT -7, 30mm ¥ TOEERT, EEEE (]
F,OL0W; I8, 107) LERSES (18, 155 ; I#, 15
) OBEBICONTHRHEYT -7z,

2. H

1) M fhiER
KEEEDERIT & » THEMRIAHERCME S ik et
Lz, KEBEOEEED X-P¥HEWT, XKEEEDEERMY

Fig.1. The femur lengthener used in this experiment.
This lengthener can lengthen the rabbit femur 0.8 mm at
each turn of screw. The scale bar indicates_lO mm.

WL, WUOSEMELEML, LEUES I DS HS
ETOMEROENET o7, 18, B, EEEES
LOER 8 BEROMBEMHER (ERAGEENE —BAMES
DUE/BAIMEENE) 2 EH L (n=16).

2) BERAEEFHEER

BEAy & 3 v (Z#) % 40mg/kg BE Lo, <=v | <,
EF =N (FAF 8y b) 0me/kg R EIRPICE S LTLER%
Brieflofe. £0O%, SEVBETICATEESE R10(7 4 4,
F) B L, BRNEKICTRMER YT - 7. it gm
fre L, Bib-tvrm=va (ZH#) % Img/kg BIRNES L,

Stimulation

Record

Record

Stimulation

Fig.2. A diagram showing the method of the recording

system. (A) The compound nerve action potential
(C-NAP). A stimulating electrode is placed on the sciatic
nerve at the level of the sciatic notch and a recording
electrode is placed on the peroneal nerve at the level of
the fibular head. A basic needle electrode was inserted
into the gastrocnemius muscle. (B) The segmental spinal
cord action potential (SSAP). A stimulating electrode is
placed on the peroneal nerve at the level of the fibular
head and a recording electrode is placed at the level of
the lumbar 6/7 epidural space.
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FBtLlic. T EPHHER S 2RO TEAMEEHEN
(compound nerve action potential, C-NAP)? &, £z BE 5%
BaERHTHHTHEHEN (segmental spinal cord action
potential, SSAP"™ % JlE Uiz, ¥3°, 8B ORI CHE Mk
R, RE~NER LR NEROBEHESAEAL T TR
L. LEDEBOLEMEBENBER (2=~2 A F D0,
KR) %, BERDEBOMEREc EEEEYRE L (¥
2-A). %o, FOEHER LU 7T EHEM O EMIE Smm
MROBEEAEBE (=27 AFHL) ¥BALL (K2-B). &
BIZ25CIR o1z, HEBEH A7 4 DISA 1500 (v F » 7,
AATNVF, Frvw—2) 2HAG, ERCBWCEEEE R
LU BHBRHEET -7

i) C-NAP

SEMEO LEFORBTCEIAME T, BB AR D 5 miE
ARRT C-NAP &M Lic. FIBEMEIEERY, BHE6T
ZEERERY AV, EEERIBEHCHA L. BERM
ik, 0.05msec DEE THES 1HZ, BMEXRAEFIHE L,
16EIDINEFH LT -1z, @bhilHrs, B, BIE, &
FEREE 2 E T L7z (n=186).

ii) SSAP

BFEHREOHAEA R CTERH B AT, F 6B XU
TEREBOFEES T SSAP »EH Lz, REERIIEEEH
CRIA L, FIMEAIIEEE Y, EHEMEBERY A
Wi, ERRIEGL, 0.05ms B THEY 10HZ, BEYEX
LHEIBE L, BAROMATFHET 1. BLRLER,S, B
B, ¥R, FERFHEZENIL A (n=16).

iz, FMCL2LBNBEOBELZL-DIC, FHFRTHD
EROELLBE L (n=4).

3) MRENIRE

Wlpr 2 3 v (Z24) % 40mg/kg HELI#IC, =y b AL
EF = (£ 78y 1) 30mg/kg HEIRAICE S L T2 S0
Baflor, BESICESKBIRCERAS = o — Ve BA
L, ~SU v b ) v s (R, KIR) 210%46/ml &F 0
EHEEAREY 3V » FATERLBEM U, 2.5% 270 % —
NTAFe - 2% 8F A7 ATe F-0.1IMVY v ISR
3V y PARERLTEERT» 7. HHlOSEHELREE,
FERRECHITAIIC L, 2% 72 —ATAF e F-0.1MVY
VERBEIRIC T S RERIBRMEE Lick, 1 %4 A v AB-0.1

Table 1. Compound nerve action potential (C-NAP)

M) vBEER CRBEEYT 7. FO®%, =FLTAa—
THAL, =8 8121088 L (n=20).

1) dt¥EREneE

SEHEERREORMT I X O O B A 2um) FER
L, MAASYIT ARt TOBE L. ¥, KRESER
FEIUHFEMERS OEE Y EGRTEBE Y FRE L TERL
7z (n=20).

) EFEEENEZ

BRI LB MR R OFEET I X OREM OB A (50nm)
2R L, FBEE FEME HS8 & H500 B (B, BE) T
BEYT57c (n=15).

Vi b o vivacrn b e d

Fig.3. Representative compound nerve action potential
(C-NAP) of each period. (A) Control. The waves from
contralateral intact nerve. (B) Group | immediately after
elongation. (C) Group I 8 weeks after elongation. (D)
Group I immediately after elongation. (E) Group 0 8
weeks after elongation.

Time after No. of No. of
G elongation rabbits C-NAP- Amplitude Latency Duration
roup (week) used positive (V) (msec) (msec)
rabbits
Control no 16 16 54046i250.5J 1.1£0.17 2.5+1.01
elongation X
I oY 4 4 142.5+ 43.5 1.3£0.05 2.7i0.25] »
8 4 4 337.5% 14.9] * 1.2+0.26 3.3+0.374 7
I 0 4 2 65.0 1.4 1.1
8 4 1 30.0 1.2 1.5

The data are expressed as X +SD.
a) Immediately after elongation.
¥ P<0.05
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i) FHEFTAMRORE

ERESHF 1k 8 Bz, Oldfield 5™ OHEICREF AT
Ao REE L BR L. KBk, TRONFEMEL R -
T L, FORREIEIZ0.5% 2 4 ¥EFBER-TAET v £
At F v 2 — & (wheat germ agglutinin-conjugated horse
radish peroxidase, WGA-HRP)® 0.2ml # AR fcF o — T & H
SEfo. AREBIE, 2% XFEKRALATAFE F-0.1IMY vE
BEHI Y v P A TERBRYT» . BHEH L4~L7) %
L, 20% % 72 —2-0.1MV VEREBK N TELF (4TC)
RELL. 3A#KY s 7 v UEECERFHER AT CERTE
BEHR (T0um) 230IER L. FrF2FARv oy
(tetramethylbenzidine, TMB) RIGIZ CHE AT AMAa L e L
7z (n=10).

4) BRI ik

Bifkix X £SD TRLE. BhbhkF—2 -0 2BHOBE
EHBCEHIEDOe - t REEZFV, pEX0.05KBEOH A
FREDD LHE L.

4 5

. PhiE{higa

| FomEdERy, EREHK 2341163% Thh, 8B
$i2 21.512.21% TH ot 1 HOMBEMERIZ, EEEET
24.0£266% THH, 8WHIT 23.4+£2.20% Th -1, £HM
BLURHERC L5 MR RERCEEOZReh -7, KB
FEEEIZAGOTHEMN 28243 1mm, MEREREIZEYS
26.08+£3.0mm THH, EERNKBEERC X v EHic
ShTwic.

. BRERERMRE

FHRIHE TIZ C-NAP 8 LU SSAP 0B E (L2 BED T,
FHHRIEC X HEEITIn LM S his,

1. CNAP

[ B TRERERICEVOSILEBBEOETHED LI
B, BREFREFMCERIRDr . EEX 1425+
435uV &, EHD 5406425054V CHAREFECET LT W
o, SBEIIE, BROLBALLFHERMOEEXARD LR
o, WIBZEEERICEN, 8@%IT 337511494V LEEIC
BALCW. FEREITEEEHD 2.740.25msec 12X,
33+0.3Tmsec LBFHREE LTV, [HTIE, EEEHK

Table 2. Segmental spinal cord action potential (SSAP)

2FT, SEEIIZIPTHEIABEL T, BEHOBDS
hichTil, EREHS LU0 8 BHOBEIZFRFh 65.04V,
30.0uV TH-7 (&1, ®3).

2. SSAP

[ BT, ERESBCEES 36311806V &, B0
86.91+48.84V & H~NEBRBMANED bhic, B X O
BECHEELRER T/ r o, 8WH TIXEIEIL 1075+
4114V Th H, EREBRICENERE LB AL D . Rk
2, EEE#&D 0.60+0.08msec H-X, 8@ TIT 083+
0.13msec LEFBREEL TV, [HTE, EREHICIN
T, SBHEIITAHTEAMEL TV B2, K4).

,,L‘,’//\/L
T LA T T
i -
B . . C | T
! |
D —,——— " E

Fig. 4. Representative segmental spinal cord action potenti-
al (SSAP) of each group. (A) Control. The waves from
contralateral intact nerve. (B) Group I immediately after
elongation. (C) Group | 8 weeks after elongation. (D)
Group I immediately after elongation. (E) Group I 8
weeks after elongation.

Time after No. of No. of
G elongation rabbits SSAP- Amplitude Latency Duration
Toup (week) used positive (uV) (msec) (msec)
rabbits
no
Control elongation 16 16 86.9i48.8} 5 2.0£0.19 0.81+0.14
I o 4 4 36.3+18.0 2.23+0.17 0.60:&:0.08] .
8 4 4 107.5:!:41.1:| x 2.45+0.14 0.83%0.13
I 0 4 1 40.0 2.6 0.8
8 4 0

The data are expressed as X £SD.
a) Immediately after elongation.
X P<0.05
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W . Rk
LB MET B
BREMERSE LOHERERS OmMBEIL, BUTE~
977.5+108.7pm? %8 L T8 100.0+23.4um* CTh -1z, | EOEE
BETIIFRFR 734.9+445um? 38 L O 62.8+105um?, T
€ 716.5433.Tum? 3 L 0¥ 80.9£12.1um* TH 7. 1 HD 838
BTIL TT2.94112.8um’ 36 L OF 67.8417.7um?, 1 BT 792.9%
23.6um? 6 L T8 56.1402um* Th -7z, BEACHE~N, &4 0B
REBCRS LT\, Lrl, BEREEHE 8BR L TIXESE
WERBDE . BEFENEETIZ, [ - IFHLIER

Fig.5. The histological appearance of the sciatic nerve
stained with toluidine blue of group I 8 weeks after
elongation. There is no demyelination, endoneural edema
nor fibrosis change 8 weeks after elongation. The scale
bar indicates 50 um.

EHE, BEEELeBRERIIED» ok, §BHTIE,
HIEMRORHE - BENEOKHL - HEBRBEOREEOEH
PIEYTRTE LRSS Ohieh -7 ([5). i, #EEEY
BT V2V VEDERL VL EFELRD Ik 5T,

2. ETEMENERE

[ BOREEETIY, 5vero@ifiomRoLs - HEE
R-BRADHABIVHMRBECBREOAENAD AL
(R6-A). KEBEOHEFEMIZRATED, BACERE LV 5T
R ek 7o, BROMIE# GRREMRHEC R NE) W RE
IsEBCHE R o . SBBIIZT v E = KRFOHRD
ER - HEE — ERAOSA{ LR UCERE OB E O TETR
bDhhT, BEERLELAHAMETH - (RE6-B). THO
EREHTIZS v e = KRFOEMRDOER - HBBER MR
DHEELB L CHBRROBEOREN L hEECAD bR
(R 6-C). HEBEIZAERZ/I-T58, BEITED L -
o, BBHTR, GRWAOMMOBTHLMENLLN, BER
BEOTBIEEER L D b2 » THEER oo Tz (X6-D).
EEBIL, X OARERE o) —HEEE AR R T 5850
Aopbhilz, BEROMBEEBIZLIBI LTV,

D

Fig. 6. Electron micrographs showing a longitudinal section
of the Ranvier's node. (A) Group 1 immediately after
elongation. (B) Group | 8 weeks after elongation. (C)
Group I immediately after elongation. (D) Group I 8
weeks after elongation. The paranodal region lose its
natural shape under tension. The nodal gap was elongated
to 1.4 um in (A) and 2.5 um in (B). The arrow indicates
the axolemma. The extent of the irregualrity decreases in
(C). The irregularity increases in (D). In addition the
basement membrane is thin and neurofilaments of the
axon decrease. The scale bar indicates | um.
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B
Fig. 7. Histological appearance of the coronal section at the
level of the lumbar 5-7 segment stained by wheat germ
agglutinin horseradish peroxidase. (A) Fight weeks after

elongation in group 1. The ventral horn cells were
stained bilaterally. (B) Eight weeks after elongation in
group . The ventral horn cells were not stained on the
elongated side. E, elongated side; C, control side.

3. FHATAMROREMIZOWT

[ HTRERESRS LU 8EELE bz, ERXh s
MiasZED bhts (K T-A). LHL, FORMET -~
LTwi., Zhic LTI TREREERS LU EEL LIZ
FHTARRORERIZLLBED b Rieh -7k (B 7-B).
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RIGHEOBRICEET 5 R, AN CORBRAY 44
TERC B b DER L, AN TOET BB BEED - &
BT NB b DEBRD = DI KA TE S . Wertheim® 78
184TSR B - ErRfiRR FOWRBR L2 M4, Harless
™ 31859 IC S [BEMREDOFREENRF 2T DM, *
DIHEDTHS. TOHK, WEEULRANZdOEI R
BP0 3 fThh, B BRECEDENT A NEERIHER
BEThHsZ LPRBEINTER., o, KNMEYEGRT
IR S ¥ LR T, WRABOKAEMRL LB XY B
FLIEEFX20T, BENECORFNRTELHSET D
. KRR O MBI LT, Lundborg Sz &k (HiE TIZ 4
RO 8 KDEE |20 HIMTAMET Lihsd, 15% CI2m & 7c %
CHRELL. T, EREBENERACOVTE, £EY 12

£RD 8%, WR™I210~13%, Highet'"5® 1211%, Wall
BT 6~12% LT3,

D EDRENT, BRIMCITBEEES k2 BESL ST
Bic, REMEMRCBETIHRTHS. BT TBMEME
BT 2R D ied - 7Dk, BERNICHIGT B iEERE
PolehbTHA. LirL, BEHEEROES L, B
CER TR ARKBHRIZ OV COEBHFEIE-hD L o1
o lt®. i, RMEEIMEELYREIACEIERTEA
W, REOD5MHREERCHEBERAREL LD, Ko
RLERPRTED., EE, T4 9 v 2= ANV E Ak
HEERMORADBEZINTNEY, ILnlF sy vax
FARVE—THEXEETSECIL, ARTCHEDDLL
T, RECERCEOBEL LD, TORBRIERCS.
LchioT, BEMEMROEBHINEL TR0 EF L
LTiks b L. WRCEERNEY ML T, ML
DEETIE2D, WERKYEFAL L bORB WSS
. ZFTXBXRHABERFAVCEDOEF AT, 2.0mm/B L
LOEREET 30mm OEEXTH5 L, RELV <L TCIIR
FERDILWY, BRABSHCEEEEY B LHLE LD,
FORRPERLVNAVIEETS, 5V E=KRBOLEE - @R
DHEHSOMBEC DA E Lic. LhL, ZhSTRTEE
RTERDFRETH D, TORBEBMCEENEL O, BE
BB 20N DOLTUIERE S hTwisw, KRz, A
2 30mm ELEFAERFGT, 2.0mm/BESR (1 #), 4.0mm/
HER (I3 OEEOFEYBLAEEMN S L OEA2ME
BE L.

[ BEDOHEE 8 HHIZiZ, C-NAP, SSAP & bt EEBEHIT L
~N, BEIERCHALEBEEARED bhi. ¥, FeER
FAFBCER LI LT, ERERCGEEYEELTWE
RN EE L, BEOBREE LTHE LD EEL
bhtc. BEEOBERRED b >0k, GEHEEDORE
AERFEIIERT X AEENMb Y IE hokied b £ 1D
hic. TR LT IETIE, CNAP, SSAP & A CEEESE
wEREN 2, 3IPCEBOWEENED LR T, EES
BRICIEROBEILTAFR IH, 4Fcqm@dboh, BEE
FIXERD bR ofc. L TESAEBESMICIZ, [ BT
REEOTEEMNR S D0 LT, [HCIEESEOEELY
BTELWbDEELZLNT.

ERNOCERLEMERMEMETF MIC I, wRMmER
R11.8% DHBE, IBHEFBIIZIT — 5 -3 X OHERAFOD
BEHHEDOE L HBINAED Bhic®, D% b Gk METIL,
ENZ L D EROMBNEL, v— 5 - BHINEEENEDE
RTH5. Seddon L D7 2V 7 + A — > A, Sunderland
DEODAEDRETHS. LoL, FEFLREEBWTL, |
HERIOCIBL G RBEWEETIZ, -5 —FHIRTZDLA
3, Seddon D=2 — 575+ 7, Sunderland HED |
ErHYTs. MEMNEELTL, V-5 —FHIE LY
LW BRABFETR LEBRENTRE OBBRREShS. &
hid, ETLIERMLCLZATHB, ZOEEEONHEITS
BECS IR CTIMELTED, ZORBIXHETHLOLE
z2bhd. Z0X >R, BEERAREEICERNTD
DEEZLRL. ThiX, BENCEEIRS v e =Kl
DOWFOER - HHER - WRAOHIA LS L CEHEREOTE
B—2DREET D 55 L% % ). Schneider” R+ /" b 7 ¥
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VRO ERYIEHLTWS . HRcELATW WSS
OEFABENAEMNTAEC LY, BBHENOBMERL D
AF VORI FED LEEHBEENRID EEZDOR T WL 5Y,
¥z, FVEIRBOERYETAHEIL, BRELFC L
HEHEETREIRTVWEN. LiLl, AERTHRLE LS
o, KEEOSALPHREOREIITD bty . KRB
FEZDWTEE LICHIRIZI WA, ) H =41 »DEKEH
FEFAGCTRBR T, BREOA A v OERISHA b ASER
ThTEh, GEEZECRLTREIREVLDLELDA
5. D DBERIWRENMEEIh A, KREAEORBNE
X b Twd Na A4 VRREXELCRIAZHR, F

LWEEBIEZBEIRTWAM, Lich - THEHEK -8
PHRCEE S A ERETIBBRCECR S EERBEMRND
HEELD. KERTREDLRICHEEOTRE S X CHRER
BRAOHANT, ¥ X ORETOREBNELTEY, &
BEEORERNEZ L—2o0HRBE LTELLAENRER
b, CThHOARER SHEE, | BTBEERIZEDS
NEOEH LT, THTIIEELL- T, [HIKRT5,
EEBOREERL X CHRAMREEOFE LI, 8BEOM
CEENET LD EELLRS. ThHOFTR, GEME
KNI BETEEEAY R LEORN LT, [BTREEIEDS
g o BRI RIGT 5. KR BRI NS & RERA
ExXERL, AR - AT - ABROIECHET 2. FE
B2 T B OMETHERNOTEIRS L, 18%OMETH
FITTEWCEIET A ERXT3Y, Lundborg 5% % 8 DI
ETHERAOBIROBMEZS | ZEL, I5XDER TLKDOE
BT EREL TS, KEFALTIE, 23%DHEET-T
B, BEREEYNHEEBEORRE LT, NKEELTET
gigw. L, ThHOBETTNTEBMEERTHD,
ERMECAIRINEIERCEG LTV EZExbRE. T
BONKEEFACEKE T, -5 7 4 —CHLREETER
HTELY, BRMCIIOREEIS > LTIBHMEEZ
BhTWB®, ¥, AEFATRESERYHCESEYEL
Thb 8EEK D, IHMEOELTH 5 HENTFES L UMt
PIREHE LA b T e, Fe, FAMBEEEHICA U #/ g
®{t (microfasciculation) IZ L 2 #MEBAEMRE L @ED T Wiz
WY EREHICMFEEEN R o s LT, BERRES
Lz i3 2 S WITRTH B, Lo L, WEE %5 D MR
PIFEX HhDbIT, MK OWTIESHOBEEEZEL T
3.

KEF TR, BTHEERLYFIA LA WGA-HRP T #
TRAAMROREYED I, [HTREELYRDLI -
. BTAMBARE IR E WD T 2, BITEERTOE
WERL, MERRTOEREYCHERFZERTF (nerve growth
factor) DEWIC EEL X7 LTWA I ERRLTLWAWS L
Fot o THEBEHIC Rz o T WGA-HRP THE X h
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Abstract

The purpose of this study is to clarify how fast the peripheral nerve can be stretched gradually without inducing nerve
conduction block and to assess whether the damage to the peripheral nerve would heal or not. Rabbit femur were gradually
elongated to 30 mm at the rate of 2.0 mm/day (group I) and 4.0 mm/day (group II) using the femur lengthener to stretch the
sciatic nerve indirectly. Immediately after lengthening, 10 rabbits from each group were examined; 8 weeks after
lengthening, 15 rabbits from each group were also examined. The sciatic nerves were evaluated electrophysiologically, using
compound nerve action potential (C-NAP) and segmental spinal cord action potential (SSAP). The peak amplitude of C-
NAP decreased to 142.5+14.9 uV immediately after lengthening of group I and it recovered to 337.5+14.9 uV 8 weeks after
lengthening (p<0.05). The peak amplitude of SSAP decreased 36.3+18.0 uV immediately after lengthening of group I and it
recovered to 107.5141.1 puV (p<0.05) 8 weeks after lengthening. Both of the peaks had almost disappeared in group II and
were eliminated 8 weeks after lengthening. Histologically, both Waller's degeneration and endoneurial fibrosis did not occur
in any group in any period. Ranvier's node was elongated, axolemma was irregular, and the paranode straightened in each
group while the extent of damage was more severe in group II than in group I immediately after lengthening. The damage
was repaired in group I 8 weeks after lengthening; however they became worse in group II. In addition, the basement
membrane became thin and indistinct, and the number of neurofilaments in the axon decreased in group II. These findings
might suggest a close relationship to conduction block. Since wheat germ agglutinin horseradish peroxidase was absorbed
from the sectioned peroneal nerve stump, the ventral horn cells of the lumbar spine were stained in group I. However, they
were not stained in group II in any period. The lengthening speed of 4.0 mm/day causes irreversible damage to the
peripheral nerve and its main histological changes are elongation of Ranvier's node, irregularity of axolemma, and
straightened paranode. On the other hand, a 2.0 mm/day lengthening speed causes nerve damage immediately after
lengthening, but it will recover during an 8 week waiting period. Recovery from gradual lengthening injury of the peripheral
nerve was expected when the wave of the electrophysiological examination had not yet disappeared.



