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FHMEREEROMELY - BEARIZGZ A
LB L 7 F 1 0O%h R

BrIRR A RS B 2 R 760 o R 25 S S A L 1 2
(IFIREAE % @ RS
(T T WITFHEESIE)
# & B A

AR B i, BMLIA L 75 -1 OMEFARER R L ZoEHFEL /) THIROKIGIZIEE LTHRIETS Z
ElH B, HEDDCISFIRACE AR E RO, 5 AV IEELELC &Y MR AR, B 5 ISHITARR T P
REAMEE L, & MURZERLIA L 2 5 21 (hgallox), $BWIEHLA L 7 F - 1hHHEEHENT 5 Z & THBMEEG %
e U7z, TNE Ty bAB ik miama o, SeLlaobis, #HBUHBICBT A MEEsA~0MERdR: 7
T HINAO T % oA LR Lz, Fe, BB A OER 2 FRELIET L, Fluorogold (FG) 251562 &
V& SR T AR R BT A S BT, TR, TR o AR FRA M 2 ME Lo, AT, IERHEEER
BT BNEYEA L 7 F L ORTEE BN A b UV RUERE LR (R L e IRES L 7 20, IEH LR
GBI, RENT A, AP AN O B L U 27 SIS L7, chgal-loxd% 542 & 0, fRiRw
R, IR MO D B OBHI IO S MEAGE S (0 < 0.05). FRRHAES I LD, FhELYy b OmMERME

VEPI S 7 (< 0.05). % 7orh-gallox D412 & Y, HIESUIWRERL A & O A & RN 5 b P27 P HITOBRE~
DFEHLAE S (p < 0.05), WHELRDIE L2 X Y, WD 5 0L 27 IO EEZMR SN (p<0.05). BHART S
77— YOI A S N b o Fo, SERIR 6 0 Y 2 7 LI oM eI R A Lo T BELY,
rhegal-loxid, FRIAFIAG B RUICEEREE &0 Y 27 Y HIAOBIEL LS 2 2ok h, EIEA o BB e

FOFEZREL TR LDEEZ LN,

Key words oxidized galectin-1, growth factor, Schwann cell migration, axonal regeneration

KRR MFIAGROB VLRI O A B =X LOFl %%
e B L, WAERELS PENEOFER O ET ELTLER
TR BERED—D2TH BV, RELOBIEIC L ) EMMRRLG %
IZHERAMERIC B Z B H A RS EED B ST LI
BFE TREIHSMISATETV S, HHHROIFRMN R
i, SRR T WY O DA DML B B
HERT, BEREF, M= by 7 AROMRRERER
F, Ta7rilla, M, el sa7 - V%0
HEGAKECEboTWAY™ Y, fE, COS1HFEMM LY
1B 5 LR ST, AL %k o 2o AR R ET LA S
DEREOHEFEL, ZOWRMREEDEI TV 7 F -1
THLIEMHBELEY, colt@3ALrFr-14, IhFE
TARBETS - 1R MERE SR8 T 2 REEDS 2 &
NDUEDE LTEELRE#Bo T L AFEEEREL TH
Yy, FOEEEMRETLI SIHBEEEOMIER A2
TAHDIIEELEbLNS.

HLZFLAIRHT o b FILHENCHETHL Y F U8

FR134E6 A 25 B2, FRISEFIH 3 HEH

D77 3J—IZE L, Caenorhabditis elegans?»H e MIEDL L
TEWEIC DY FEETZY Y, BEECI0EREOT LV F
YHREEERTWAY, FLyFr 773 ) —OHRTHLIF
Y1 EHFRIM4S kKDaT2HFEREL, BINEGTTOR
BHT Y MY FEEGERRHE T FL s Frd, B,
TR, NI, W, LR, R, TR, Bl Ltk aARcT
FELY, ) vk, WMo MiasE, MMM ONE, 7
RBrF=—2 204 L@MEICESTAI LPREILTY
B9, MBERIIBVTIE, 77 ARMEOSSERBICBLTH
BRPERREL, FOEMLY—F vy T4 7IZEELTYS
LERBM L LS, IALCOMEES Y b—- kS
o THESRBZNTY, pFF 7 by FEAHEREETS
BEHALZF1TORIIALNE, FL7Fr-11E6ED
SAFAVEETAEN, TOVATL UhEbshAsIEIZL
DAFFOTFTEELLEIICTANT 1+ FEEMELNB2DIC
BELE L 7 F LIS AT b o L EZ O TY
B0 FeePHWHBAE AL F L 3G THIC3E

Abbreviations ;| BDNF, brain-derived neurotrophic factor; DRG, dorsal root ganglion; FG, Fluorogold; HPLC, high
performance liquid chromatography; IGF, insulin-like growth factor; NGF, nerve growth factor; PFA,
paraformaldehyde; rh-gal-10x, oxidized recombinant human galectin-1; TBS-T, Tris-buffered saline-Tween20
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FRfbBl L 7 F 0118, B L BB (dorsal root
ganglion, DRG) =2 — 0 X IZI3 A SEEARE Y, MREHRE
o 2B A TS O IR EAE (R R & R T30 & WAL & TN
&< Mgt oMl = FlE L, MiETE T RET B &M E
DHLTVLEBESNTVWAY, LarLads, BLETL
TFrAIBERTAMRE, L7y —lduwiiiFEshTuns
vy,

AEIZB VT, NEEOMFEREREN T ORE T R/MR
¥ ALY, FHELAMECHEREE TV E, (BB R
RHEBHEETVOLEEOEF V2 F v/, SR E A
BREEET VT, BHEAERICHRLE L 5 L R s %
WIRBEE L7z, (LB R RS AT 70 T, B
PRI % i L RS OB 2 kELL. Th
L2MBOETVICERLEMMRA Y AL 7 F V-1 (oxidized
recombinant human galectin-1, rh-gal-lox) & AVMIFLA L 7 F
AR E R S, BILRIAT L 7 F U1 O KRB E
PRI BT B W E AR R & 2O IV TRE L.

MR B L UHFE
1. REE

FEREI & L THRIE200 g 425 250 g DMy 1 A9 —F w b
GOMEE Fl v Ao, SEEREYH Ol NE SIS T I X By F28%75
HiZftor:, Ty PRAF UV A =JIZ1RTDAN, ER
BRI I A S HEA B CERTE A L I L. Filibs L UME
AR T TR 7 07— (001 ml/g) OIEHERES 12
L BIRBETIATo 72,

1. B

rhgal-lox, DHFHL FF L7 F L 18 7 a3 —F VPR
i, THFIgGiE®) ¥ € — Wik SRR (E)
LWt E Nz, rhgal-lox EPBSTHEML, Sng/ml &4 5 &
I FEL /2. rh-gal-lox D#BEE LT, PBSE /-, w4
Me bHLZF 1K) 7 0—F Vb PBS T L,
30 pg/mlE%d L)REL, ZOMBE LTYHFI1G 30 4
g/ml& vz,

2. rh-gal-lox D{EHL

KBHFEE A2 ¥ —Td % pET-3d (Stratagene, Southern
California, USA) & b H'L 7 F -1 D cDNA S HARAT. &
D7 A 3 F#% Epicurian Coli BL21 (DE3) Competent Cells
(Stratagene) (ZHAAABEERAGELZERLL. ZoF
BIRBRAGEHEL, YL FUA0RREHELA. Wik
FUE LWL 7 F o1 23l Uz, Tl E 14 4 o5
high performance liquid chromatography (HPLC) |2 TiE#f%,
iR L UCHEMAERIML, PALT 4 FESZHEL 7.
FUISE % ¥iAH HPLC THlit L, rh-gallox % %72,

. EBREFILDOER

1. B E CMIERAEE 7
MR AR D I TOEBEEmMAZ. 28, Ello
ABEESCABMELZEHRL, 10 mmBZE ) AEEIHL L.
G L 7oA AL, 60 A ST L. &
NEMARERP I I0MEER, FRICTEBLA., Zhzs

\J
oy

B R U, 3 A0 0 % AL BRI & 9-09- 1 & > |2
T3HEE L7z, WAL, 52 CHREE rh-gal-lox 5
ng/ml, PBS, wHFH L M HL I F L 18) sa—F L
ik 30 ug/ml, THFIgG 30 x g/mlE i/ LB ER
> 7 (Alza Corporation, Palo Alto, USA) (24585 L /2K 1) =9 L
YF o TEREEEE. 0K TIETEE T ICHSRAA R
B ZOEETTRY T, 05 4 I/KEIOMEEET 14 A MR
TROER %D LI ICRFF s Twz, FRBII>E6IET
D (BF24lC) ERLL 7z PR 14 A RiCIak s 05— VIRET
B L, ZlE &0 HEREE 21T o 2o, WIS I 106 A
FUPBS (0.1 X PBS) (pH7.4) T L 724% /35 KL 47 LFE
F (paraformaldehyde, PFA) ¥ % v 7z, HEHEE SR HIC
LB AIRAMLE LD 1 L, 4%PFA —PBS H1lZ AL, 4CIZTE
BEAE, AT T4 ZAM U T E5 o m ORESLIA 2R L
FVL—-10 T ki, KBOWMA T 4 F7 5 R Ly
T REMR S 72,

2. bl —H—sk

1) FL—H—DiEA

FATHE D L= =2 X BRI = o — 1 o ORI AL
HEHCBRCE 7 VAR 14 HIRI T - 72 &6 (h-gallox 5
ng/ml, PBS, WL NAHL s F 1A 2T —F g
Pufk 30 pg/ml, 7HF IgG 30 pg/ml) 122 &E3LF0 (iF12
PE) fT o7z, JUK 7 07 — VIEREET S, WA L2l L,
My &3 & ) Tmm O T L, A Fluorogold (FG)
(Fluorochrome, Inc. Denver, USA) CiiiZz L7232 »F 2 —
TRIZRE L7z, PG 120.9 %4 B s o i L 4% 38 &
Lz, M= —0iE AR, 9F2—7 W% 4% FGIT
Gz L, FEETR A FGIHET A L AT L.

2) b L—H—iE AR OR®E

PL =4 —iE ARSI OEFME B &faksos—0
REYT B2, AR & RIS R 1T 72, i
4%PFA —PBS & v 7=, R E #7273 b 12 5 4 JERE B SRR
R L, FOSEE 5B HMAME I WL, 20% > = -
0.1 X PBS (pH7.4) iz A#, 4TIZT2UMRRES T/, 0
HAEA % Tissue-Teck 0.C.T. 2 » 787 > I (Miles, Elkhart, USA)
(M, WREE TR L, Cryostat (Miles) 12T20 pm®
BESoWR &L, RIL-N T 2@ LAEAT4 TS
AR L7z, BSREERR S, Bk, 3L vBilL, BAH
EFROTCHN=TI X% ndbe, = o lEeEmsE T
\ g L7,

3. L PLEAR R AL E 7L DK

1) bEEAL I F R A ML AR R4 D PRI

PR AR AL A O R 13 Sondell & 2 D)7z fE» 72,
FThbbh, T bESREKS T T — U RRET W00 ARG g
% 10 mm B4 L7z, S5 L7z 2 2RI TRk
WTHEE L, FORICEEKT BEZ RS, RKI23%TritonX
WKERIRICT—BIRELA., 208, 4%7FFa—- Vil by
7 . (Sigma, St. Louis, USA) H1l2 TEIR T4 GMIRIE L7, =
DBEFEEBER DB L, RTHRICIEFEKZTHREL, 4T,
PBS (pH7.4) PIZHRFFE L 7=,

2) MRRALRE AR A oL

VERL S N7 PRSI T 1, BBHEATIC £ 388 (th-gallox 5
ng/ml, PBS, e MHL 7 F 18 7 a—F Ll
PR30 ng/ml, 7 F1gG 30 pg/ml) 124 TIZT2AREEL
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3) Bk

Sy NEHKZOT - VBT ICEAA SRR RBL, o
NESmmBEIZEIREE LA, 2210, BGELZ10 mmED
AR % 90 4 T 12T, KRS, EALEE, kb2
toofee L7, &3 (th-gall-ox 5 ng/ml, PBS, w4 ¥
ERA Lo F oYy O—F RS0 pg/ml, T F
1gG-30 pg/ml) 12D X 6L (F24 L) {ERE L7z, HhEHLIE
BHFHR 4B, faKky 0g — VERER T ICBMR, EO%
I EBREEETo /. BERICIL4%PFA —PBS £ W 7z,
2B AR A 450 L, 4%PFA — PBS #iZA#L,
4CIZTRBEE, 877 ¢ 2 AHOK, BE5 nmOHELL
Bafrml, BUL- YA T S FI 5 A Y T
W XD T ORIEMM SR, BFEHMEICTHELL.

V. &l
RERERITEY -t F oy ~RLFF Y ¥~ AR
(avidine-biotin-peroxidase complex) iz T -7z, # L ¥
Fyewiss) 2RWTH 857 ¢ 1%, Aoy / —niZ
THHKILL, 0.1 X PBS (pH7.4) Tk L, 0.3%:@EE{LAZEM £
& 7 — LTHEMNLV ¥ ¥ — ¥ 5kiG 847, PBS Tk
%, FHFERWEENH oo 5%A %4 307 (Difco
Laboratories, Detroit, USA) # 5ifi T 1 BRI & ¢7, —Xi
ke LTwwAffie h=a—171 52> Mk (Dako,
Glostrup, Denmark) % 1004%, 7 #F#Hi~ ¥ S1003ifk (Dako)
% 2001%, 4 FHED-1Hifk (Dako) % 10045, ¥+ ¥k b
H L o F - 1ifhkE 1005 FNFRFRL CERLAZ. #i=
=07 4T A2 MR, FLED-1HAII IR T 2R FRIL & 4,
HUS10080K, AL 7 F »- 13k, 4CT—RRIES 7.
HIEF B A F VLRI (Dako) X105 MBS S ¥, &
KIS#120.1 X PBS (pH7.4) Tt L, #BRETEY ¥ —EH
F =T F L 8 — BRI AR L 0.005% B ER{LK 2N 0.02%
T I/ RYFY Y (Sigma) REICTT o7, BREEAT T
F) AT 7.

V. B, Uo7 MREEE, /07— VO
HELHEECAEMERBEET VICBVT, BEORE
Dailey® &0 FEICHE, W&EhA 5 7 mm OFALIZBIT HH
Za—07 45 Ay MHERY, 2025 pmI EOWMEERE
TAQOFHZCTHY > b LAz, TRTOAT ¥ PRENEFRIAE
POV, FOFEYEEHMLE. T, v2/0 T —TVDAT
> b b Dailey® 50JFEICFEY, 0.1 mm*#H 7z OFED-1H4E
kIR % 200512 CH Y > P L. WAEAL3 mm®
I BV TERIC3HE L EM L, ZHEFIBTHMED-1L
KB EOFHEE B L7, (CEnB REREHRREET
FLIzBWT, WMEEAEREL, EEOWETIAY b BREMNE
EERICALN AR LR o 2 —T7 4T 2> MEEMFEE
BECOEEYILA. BRI 27 v EERERE,
AL, 3L OMAIALA S B SR S100 Bt Hi g
T TORNKIEERE®FHL 22,

VI. FG ZgwRMmEnhy b

= o LA BRI T IR R R, FHIATHE
L, FGESMGHEOKEMRIT L. FETFTNVIIOELAT
{ ASOMRET L7, AR 0.4 mm S 72 ) OFG A
s E sy > L, R ASEO FGERMERR
MEAY YN TRTOAY Y FRIET2FWEDTEY

EERKD 7

W. #LIF10RE
E®T v F3LERAY TS — VHETICHME, ELELD
EHREEFo 7. JERMICIZ4%PFA—PBS % Bz, 7272
BRI ISE, TR, LFWEE, THHL, 4%PFA—PBS
RUZ ARATICTRIESE, /S5 71 A%, EE5 ymd
HEEGIE FERL L, RVUL-— Y @GR, KR LB S
4 RZTALIZEY RS, AV F o 1RICL B
EME L, CEEMEICCHRBLA. KYTF7av b
SN & - Tk i IV AN

VI. 1 A/ 70y SEER

Sy b &) ABMEE, RRMERE, T, TTHEBESENL
fo. FREUE, 5% 2-A VAT ML Y — bk &L SDSREE I
WL, BEEETEBICTREI A AL, 95CTEa
MR s, e ORE % SDSPAGETHHEL, 1E7Y
v PVDF 2 » 7L » (Millipore, Bedford, USA) (iR L7z, 7
NE &=L —711) 7 b 7I— (coomasie brilliant blue) {2
TR EFV, Y7 BFBIT-ETHEIEEMRELL.
TDAYTLYEOSGNDE T F > (Bio-Rad, Hercules, USA) %
MA 7= 1%Tween20 (FUGHIHE) % &E b U AEFARGHE (Tris-
buffered saline-Tween20, TBST) (ZTIHH 7o v ¥ > L7,
—RHRIE e b L2 LR % 1000512 TBST T
FWRLC, ABMEIE S ¢/, TBSTI TSR, TLa
kAT 7§ —¥EESYHF IgGHifE (American Qualex, San
clement, USA) & 1FEMIRE S & 7-f%, HOTBSTIZTS [ Bk v
L, PhayUFRR 775 —EHEF v+ (Vector Laboratories,
Burlingame, USA) & AV TR ELEE T 72,

K. #Er5aigs

FEHEMFEEIFREICL 2ESHORELITY, T
g L& X |21 Student DEHREZITY, FLGVE ST
Welch DHRERITo 7. ERESYKBER o THEEHH L
g L. Bl L EEE TR L.
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I. fLoFeAn/LsJAy b

Ao abdE, FERE, HARMMEE, FTIRISICS TR 14.5 KDall
BWT, AV F BRI L BB~y FERD I, (L3
ALY R SRR R D1, Y FRES LA o7 (1
1.

[. HLIF 1 DRTE

WAL 7 F v RIS & B RERE 12T, SEMIRREFRI,
T/, MEFRVEG LS 2L 27 VISR & RS 72
(F24, 2B). X512, BIZTTORMMEEHENE, T
HEAMABIZL T L 7F -1 ORERSESHER SN (B
2C, 2D). TRTOBEME M Ic O A Gt th 2R
L7

Il. R CRGEHRBHEET IV

WAL ST mm BT Ao — 07 4 F A FHERE
FAEMBRORE rhgal-lox 3% 58, WHEHE (PBSIKS#H) +he
N31.0+£90, 15054 Th - 72 (H34, 3B, 3E). AL 7 F
RSB, B (VX IeGRS ) rEhER
28428, 15563 TH -7 ([A3C, 3D, 3E). rh-gal-loxix5
BTRNEBECOYLAEEES D o THEREOMNERL @<
0.05), ¥H VL 7 F r-1FMIMARSHCEIHERIIEL, 78
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Fig. 1. Galectin-1 immunoreactivity on Western blots of
electrophoretically separated homogenates of the rat
duodenum (lanel), acellular allograft (lane2), sciatic nerve
(lane3), DRG (lane4), and spinal cord (lane5).

Fig. 2. Immunohistochemical staining of galectin-1. (A) Sciatic
nerve on cross section. (B) Sciatic nerve on longitudinal
section. (C) Spinal cord. (D) DRG. (A, B) Axons and
surrounding Schwann cells are immunostained with anti-
galectin-1 antibody. (C) Motoneurons in the anterior horn of
spinal cord are immunostained. Enlarged picture in the
anterior horn was shown in the top left corner. (D) Most DRG
neurons are immunostained. (E) Positive control. Scale bar
50 .

Do THAMBEOMDEZRL (p<0.05). WELHB2S3
mm 2B 17 5 PLED-1 HUiR M £, rh-gal-lox £ 5-# & *f
WEEE (PBSH%5-8F), Y4 L & F w1 bk 55 & G e
(7 FIgGix 5E) T EAT A N Ao 72,

V. FGiEaiZ it

55 A FEBATRAR AR ET 12 B 1T 5 FG ARk MFEIL o %1%, rh-gal-
Lox £ 5-4if, *HEEE (PBSH#%5-#F) £ 21166.6 £ 11.3, 404 +
9.1 THh o7z (N4A, 4B, 4E). LA L 7 F - U AIHL RS 55,
KHERE (7 FIgGH G 32N 2Nn202+72, 382+£99T
#Ho7: (M4C, 4D, 4E). rh-gal-lox#%5-8:12 517 5 FG K ik
AR, RS LAEEY L > THMERL (p <
0.05), ¥iH L 7 F -1 AU GBS B o L AT s
Lo THMAZRL (p<0.05). $E4MERL ~NILIZHBITSHFGE

Number of axons

Rh-gal-lox  PBS Anti- Rabbit
galectin-1 IgG

Fig. 3. Longitudinal sections of grafts stained for regenerating
axons with anti- neurofilament antibody in the freeze/thaw
acellular autograft model at 14 days after operation. These
sections were taken 7mm distal to the proximal stump. The
rh-gal-l1ox administered rat (A) shows a greater number of
regenerating axons than the control (PBS) rat (B), and the
anti-galectin-1 administered rat (C) shows fewer than the
control (rabbit IgG) rat (D). Scale bar, 100 xm. (E) Graph
showing the counts of neurofilament-stained regenerating
axons at 7mm distal point from proximal stump. Data are x +
SD. *p <0.05 indicates a significant differences.

A BRI AL O %S, rhegal-lox #% 5.8, *HHAEE (PBS{%5-
i) TN ZEN153+27, 114+29THh -7 (%54, 5B, 5E). i
V7T LRI G, IR (7 F 1gG i G 137
nZEhn33+14, 103+3.6TH-7 (K5C, 5D, 5E). rh-gal-
lox # H5-fF 2B 1F 5 FG Ak rh A ia £, *Hiameicx L, 4
AL THIINAE R L (p <0.05), HiH Lo F w1k s
BRI BRRE L LA B % b > TP 23 L 72 (p < 0.05).

V. {eFERESREZEE TV

W&o & O AR E X, rh-gal-lox 3% 58, &FHG
i (PBSHZ5-8F) 21 212.62+ 043 mm, 1.92+ 052 mm T
-7z (A6B, 6C, 6F). HiA L 27 F v 1 iRy 58, ~fiap
(7 ¥ 1gGf5-8) 12#F N #10.46 +0.31 mm, 1.78 +0.39
mm Td - 72 (46D, 6E, 6F). rh-gal-lox % -2 515 2 il
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Fig. 4. Fluorogold (FG) labeled neurons of L4 dorsal root
ganglion (DRG) in the freeze/thaw autograft model. The rh-
gal-1ox administered rat (A) shows a greater number of FG-
labeled neurons than the control (PBS) rat (B), and the anti-
galectin-1 administered rat shows fewer than the control
(rabbit IgG) rat (D). Scale bar, 50 pm. (E) Graph showing
the counts of FG-labeled DRG neurons. Data are X = SD. *p
<0.05 indicates a significant differences.

FMEEME, BB LAEEE Lo THMERL (p<
0.05), WAV 7 F 1 PR S BRI LERER
bo THAERLE (p<0.05). MEBHASEMEHSIZET 51
B HD Y 27 Pl GEM Y 27 v HilE) oEEEE,
rh-gal-lox %55, #fME#E (PBSIk5-#) ZH#113.26 £0.81
mm, 1.73+0.48 mm (7B, 7C, 7F), 4 L & F »-1 i
5, GIEEE (VY FgGix 5 EFR £ 0.25+0.25 mm,
157 = 0.29 mm T& - 72 (M 7D, 7E, 7F). rh-gal-loxi% 528
AN 27 e, BB LEEEL b
THEMERL (p <0.05), ¥i#H L 7 F -1k iEn
BRI LAEEES S > THAZR LA (0 <0.05). MiEZiH

E
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o
K
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Rh-gal-lox  PBS Anti- Rabbit

galectin-1 IgG

Fig. 5. Fluorogold labeled motoneurons of anterior horn in 14
spinal cord in the freeze/thaw autograft model. The rh-gal-1ox
administered rat (A) shows a greater number of FG-labeled
neurons than the control (PBS) rat (B), and the anti-galectin-1
administered rat shows fewer than the control (rabbit IgG) rat
(D). Scale bar, 50 zm. (E) Graph showing the counts of
Fluorogold-labeled motoneurons. Data are X &= SD. *p <0.05
indicates a significant differences.

FrEfIEiic Bl 2mEaRr o0 27 YHilE (ERL Y 27 > #)
H) oL s rh-gal-lox 5 5-8F, IR PBSIXG-AH) 2
Z912.21 £ 0.46 mm, 1.22 % 0.41 mm (% 84, 8B, 8E), $iH'L &
F -1 REARR SR, IR (Y FIgGHREE) LT hEh
0.37 041 mm, 1.12+0.35 mmTa& - 7> (H8C, 8D, 8E). rh-
gal-lox $F 5-BEIC BT BB ¥ 27 >~ HINR B ERRE, SR
L, AEEEZ L THNERL (p<0.05), AL 7F 1
AR S RGBS LAEEE b > TRPZRL 72
(p < 0.05). rh-gal-lox3%x S HETIREMILICBNT, ¥ 27 L4l
T R HEA MR A % LRl»> Twiz (K6F, 7F).
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Rh-gal-lox  PBS Anti- Rabbit
galectin-1 IgG

Fig. 6. Longitudinal sections of grafts stained for regenerating axons with anti- neurofilament antibody in the acellular allograft model at 10
days after operation. (A) Whole section of the rh-gal-lox-reated graft. (B, C, D, E) Proximal part of the grafts. The rh-gal-lox-treated
graft (B) has longer regenerating distances than the control (PBS) graft (C), and the anti-galectin-1-treated graft (D) has shorter than
control (rabbit IgG) graft (E). The arrow indicates how far the regenerating axons have grown. Proximal stump of the graft (arrowhead).
Scale bar, 100 z2m. (F) Graph showing the regeneration distances of axons from proximal stump of the graft. Data are X + SD. *p <0.05
indicates a significant differences.
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Fig. 7. Longitudinal sections of the grafts stained for migrating Schwann cells with anti-5-100 antibody in the acellular allograft model at 10
days after operation. The sections are obtained by the same procedure in Figure 6. The rh-gal-lox-treated graft (B) has longer migrating
distances of proximal Schwann cells than the control (PBS) graft (C), and the anti-galectin-1-treated graft has shorter than the control
(rabbit IgG) graft (E). The arrow indicates how far the proximal Schwann cells have grown. Proximal stump of the graft (arrowhead).
Scale bar, 100 zm. (F) Graph showing the migrating distances of Schwann cells from proximal stump of the graft. Data arex &= SD. *p

<0.05 indicates a significant differences.
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Fig. 8. Longitudinal sections of the distal part of the grafts stained for migrating Schwann cells with anti-S-100 antibody in the acellular
allograft model at 10 days after operation. The rh-gal-lox-treated graft (A) has longer migrating distances of distal Schwann cells than the
control (PBS) graft (B), and anti-galectin-1-treated graft (C) has shorter than the control (rabbit IgG) graft (D). The arrow indicates how
far the distal Schwann cells have grown. Distal stump of the graft (arrowhead). Scale bar, 100 xm. (E) Graph showing the migrating
distances of Schwann cells from the distal stump of graft. Data areX = SD. *p <0.05 indicates a significant differences.
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Abstract

Oxidized galectin-1 has recently been identified as a factor that plays important role in initial axonal growth of injured
peripheral nerves. However, the details of the precise mechanism are still remain unknown. The aim of this study was to
investigate the cellular effects of oxidized galectin-1 on regeneration of rat spinal nerves using the freeze/thaw acellular
autograft model and the acellular allograft model. Immunohistochemically, endgenous galectin-1 was expressed in axons and
Schwann cells in sciatic nerves, DRG neurons, and spinal cord motoneurons of normal rat. Administration of oxidized
recombinant human galectin-1 (rh-gal-1ox, 5 ng/ml) promoted axonal regeneration from motoneurons as well as DRG
neurons, which was confirmed by fluorogold tracer study (p<0.05). Anti-galectin-1 antibody (30 . g/ml) strongly inhibited
axonal regrowth (p<0.05). Pretreatment of allograft with rh-gal-lox stimulated the migration of Schwann cells not only from
the proximal but also from the distal stump of the grafts, resulting in accelerated axonal regeneration (p<0.05). Moreover,
Schwann cell migration preceded the axonal growth in the presence of exogenous rh-gal-lox in the grafts. These results
strongly suggest that local application of exogenous rh-gal-lox promotes the migration of Schwann cells without contact
axons followed by axonal regeneration from both motor and sensory neurons, and that oxidized galectin-1 is a key factor of
initial stage of neuronal regeneration.



