BxXc—19

FIZHREHEEX (RENREHE) HRARBEE
Rk 2 44 6 A 1 4 BBIE

HEI%ES 33920

MEiER - EFHAE (B)

IR EARST - 2010 EEE~2011 4B

EREEE 22791369

EFEL (FIX) BHBEEICET20FEMEEORER. GAGHEE

HEEEL (EX) Molecular biology of GAG in the central nerve system and spinal cord
injury.
MEREKRE

EE B3 (WAKAO NORIMITSU)

BHMERKE - BEFEE - 8%

HEEES : 80528802

WFZER RO (Fus0) « AP CHex ide 7vm VA Y ThED 2~12 P E IR BB
BEICE LE TR it U, HAA BVFRERG®R O R BEEELE I F 5T ok o
R L7z, HA4 13 in vitro T/MNMERIHIIGIZ ® 4 2 MR RGED IR 7R L7228, sl RIS %)
T ORI R SN o Tz, MEFRIBRFHCREW L, HMBEHIZL 51707 ) 7 1§
AL S 7 v 7 7 ORGERA~OEFEIHI 2 S, ZHUTHRERE OB O —H L5 &
EX D,

WFZER B O (J£30) : Hyaluronan is a component of the extracellular matrix of the central nervous
system, and forms perineuronal nets around neurons. It has been recently reported that the
hyaluronan-degrading enzyme hyaluronidase promotes lateral mobility of AMPA-type glutamate
receptors and enhances synaptic plasticity. However, the biological significance of hyaluronan-degrading
products (oligosaccharides) has not been studied in depth. Here we investigated the effects of hyaluronan
oligosaccharides on motor function recovery after spinal cord injury in rats. The disaccharide HA2 and
especially the tetrasaccharide HA4, significantly improved motor function, unlike the case with
oligosaccharides composed of 6-12 saccharides. Consistent with this finding, HA4 treatment enhanced
axonal regeneration/sprouting, as assessed by corticospinal tract tracer fiber counts. HA4 treatment also
significantly suppressed accumulation of Iba-1-positive cells in a lesion two weeks after injury. In vitro
experiments demonstrated that NMDA-induced neuronal cell death was partly blocked by HA4, but not
by other oligosaccharides, whereas proteoglycan-mediated inhibition of neurite outgrowth was not
affected by treatment with any oligosaccharide examined. Taken together, the present results revealed that

due in part to its neuroprotective activity, HA4 promotes motor function recovery after spinal cord injury.

SEATIRTERR
(REHAT - 1)
[ERESE GiEESEE & Ft

2010 £ 2,000, 000 M 600, 000 H 2,600, 000 A
2011 4R 1,100, 000 330, 000 H 1,430, 000 M

I

FHE

FE

: -
s>

il 3, 100, 000 930, 000 4,030, 000 H




BFACA0 - E IR

BHRZ DR - MIH « SMEHRERERIE Y - BORAMRL 3
F—U—F: OEEHRE @Qe7raorAi I Q)R ESE  @PKC, U b PKC (5)

1548 FIE TNF-o IL-1 8. IL-6 i&ME (6) Ak, At

(DL BT, #EAkE (8) VA HliREEET

v

—

. WFFEBR A W) D Bt
HOXARRE SRIZ F0 1T 2 A iRE i PH oD Al i Ak SR
Wiip % Perineuronal net(UL F PNN)itt
Tan g (LR HA), a7 A7) e (U
T PG). tenacin R LWk 5, ZZIC
FET 2 F8H 72 PG 1 lectican family & #&
FrRE4L, BKEO N RKiklZIiX HA 23 & L. C
KUl I3 tenacin R 3G 5 2 & THER
M E i, & 6 DR ARI O JE I L &
NOMETH D,

IHFEOWE T, HA SfREHRTHLET LR
=4 —E(@LF HA-dase) & 2> Ka A F i
fe7ra7 42705 CLT CSPG) & 5 fiRd %
oy FeAfF+—¥ ABCLLTF C-ABOIZ X
VRIS ST AN ER T N
RERTZ, CSPG (X PNN 53 2 FEm
PG THDHZ L xBET DL, HA-dase 72
5T C-ABC D&)A PNN OHEZ O
DIZHBEEZRITTAREND D, DI
C-ABC 3ROSR v b U — 7 PR
DHLO TREIG L HET DMBERDOLR > b
U— 27 bR 5 EOERERNTIN
22 Enb b ORISR SN D,
—J7 PNN #p B & iR 4 5 FiER b TN
FOMBIZELTINETHENRINT
ElebDD, ZORREMIEL TIXIEE A
EWFES LTV R, A4 1%, HA
EMTHD 205 125ETO HA 4 U 28
DEYFRNEME L . 7 v NRHHEEGET LIC
B D% BRERERE R R A RGE LT, Z D5
BR LRI 4 BRSO D70 D HA4 12, B
5% D 1% BB RE IR 20 2R & o R e Or 7
R ERDIT2O Z IS T 5,

2. WHFEDHK

AR RIS T D HA A U THEO A BREME
B X OV REE G IC RT3 R 8 & R | 7
sz &,

3. WD IE

FHiEGET v

R SD 7~ 1 (200-230g) & VM, 4B
R O 5 55 9 IMERE S BBk L I 2 5 H
IH impactor {2 & ¥ 200dyn O4 I L D&
Bi~EERG A, HELER, ~) =
YFa—T LRBER T A LT
Wil Lz, ZORBEER S IR A
FHOEK|% 101 g/200 1 1 OPRFETHTIE L=,
HEZR TGRS EF(LT 2 ET—HZ
M, AP FEEEEIC LV HER LT,
BBB score

% kg RE O I1E FHM 1S BBB score & V7=,
X 2 NOBIEFITLY EMIETITo 7,
i HIZ BBBscore 230/ CToh o2 b DD
xR E L, 3B E®) < ERIZERS
L7,

7 > b /NI e e R

A% 7-8 H. SD T b O/NIMA B FERLHE
RER, MR L LT LT,
PR O G T 1 A

EREERR L2 T > b/NVMEERI AR T 14
HEo# D%, 7 /V% 2 U analogue T
&% NMDA (2L DA ML AT TOMIISEA
HA Y THHLBIZ XD B TE o008 5 0
ZMFt L7z, NMDA = kL Aic%krbh
HA2-12 O&F Y TPEZL D 10 1 g/ml DR
JETRC 24 IgfTALER L 72, HERRBEDHIE 1L PI




calcein AM %eta % 7o, 728558 BT O
LDH {&MEA OGRS U, Al e b 5 P R A
AT L7z,

whf il SR 2SR I 9~ D R

R Ty BN LA B 2 A O i % 22
RBNR AR Lz, 4 Y A 10 g/ml T
coat L7227 A K 1T 5.0 X 108/ ml DR FE
TR OR R 4 24 FFRITT 572, 4%PFA
TR, —a—a UBERTETH D
Tuj-1 & K HabYeth 21T il 3R 28 & O]
EERATWER LTz,

REAE AR ES

FhiBGH% 8 DT » M & 4%PFA B ALEE
L. Atk z R, A7 o— 20O %,
k% 20um DOESTER Lz, RUIFIC
XL, 27w 7Y 7Yt E Iba-l, IHMHLI 2
n 7 ) 7 thk ED-1 TERENGE L, B
BEFR G O S EHRM 10mm O FiPH TYL
kA IE UER(L Lz, HA 58,
B GREILICA b EIROEEA R LT,
CST(cortico-spinal tract) tracer

AT O B2 B BE O #% FAREm A B
&L ML= —FEREITo72, BHHEET T
B 8% T v FOBFIET LV BDA %k
AL, D 2 HBITHREAFMEEOU) 25T
fli L7z, BDA TRk S 7o ki o 73 7
Z FEEHE X 0 B B2AIE A ZEH 10mm TO
FEWTIENIZ 3\ C, BDA BtEflfEZ E & L.
HA %58 L RGO AZITH) 2 & T
AR DRI 21T > 72,

4. WHIERCR

HA4 1 3HHEE 5 1% 12 BOE B RE B 20 R &
LAY

7 v FREEEMEEE T ICKT 5 HA A Y
THERG% D% IEEERE A Figl (2577,
FiglABIZRT & 5 (TN AREHA A ) =
BE6fE, =0 HA, G OF 8 FEMICAH
BEEMNR SN2 (Repeated measure ANOVA,

p<0.001), FHEMILLETIZ, HA4 GHEE
IERGHMICAEENA LN (p=0.012) H
D OO EERNZ 1T 72 03> 72, Fig 1C 12~ T
£ 912 HA4 B 5 3-FEIE . 1 1 g/200 1 225 100
u g/200 u 1 OFEFERPICB W URIFFRE D%
B RE S BN R &R LTz,

HA4 I3 BERE% OISR E AT 595
HA4 #5112 X 2% BOEE B RE 20 R Dl
WP REMTER S 2D, Fexix BDA
AW BRI T D IETHE h L —
P —EBREAT o 12, Fig 2A 3G L L v 88
18] 10mm O 2 EFHER IZEEFE L 7= BDA Bt
WhiE 2 3, HA4 B 58 L R G RERIICH B
ZIT A B2 (Fig. 2B), — 7815 .0E &
0 EM 10mm OFERHE Tl Fig 2C 1ZR 9 &
I HAA B GHETHEILZ < OIKHE BDA
B MERAE A R, & #L(Fig 2D). 2405 OfE B
b HA4 5 HRFAICT L Lo rlaetEns
REEND,

WIZHEE L0 Tha-1, ED-1 12 & % Jufafs 5
&E RS R AR T, Iba-1 B PEREII T2 6514 1
WO TIE HA4 B HRE, FEREGRERIC 22
ZRDIRNE DD % 2 OB T HA4
BHRECBWTAREICIK T L=(Fig 2E), —
75 ED-1 MR 352 5% 1 8, 2 1 Ok
FIZH W T HA4 #EREDPHEICET L
Tz (Fig 2F),

e/ ML SES

A 4R 55 5 1 TR B B a8 1 30 40 O L Vi 3R
HATHHNAIETHDLHZ b, HA £V
IREPRMBMEDREAT 200 5 0K
5 2 /N 4 TR Y 2 P 7 il R 2 e AR 5
B CHAE L 7=, Fig3A TR L 9IC HA AV
TRE TR IR IR ISR A 52 o T,
o O A R 3 5h SR

HA 7 U ORI RN 5 2 RGIE L 7=,
BiA&t% 14 B B oO/NMBERIHI ISR L, B4
U SFE(10 pg/ml, 24 FERED) IS X B ETLEIC




£V NVDA BLEEMEEEMEMIRSE D ROE S D H
£ 973 % PI calcein AM Yefa, THEGE L 7=,
NMDA (10 2 g/m1~500 1z g/ml) Ji FE AR AFPE D 1
PEAMASE & HA AU TPERTALELC K 5 HIfuSE
BOEEH R4 Fig 3B 1233, NMDA (100 4 g/ml)
I X DAL A HAA OB B ITREE Lz,
F /-85 LG LDH R & HA4 DB HEIC
KEZ R L, 205 OFEE2 5 HA4 (3 NMDA
18 AP B8 PR 7 M T seh 3 2 o AR e £ 7 2
RELDIENRBEIND,
5. ERFERLHE

(WFFefRFeaE . WFoe/ i K OSEEERF R |12
=Y

CdERERm 30 (R 11 1)

1. Imagama S, Matsuyama Y, Sakai Y,
Ito Z, Wakao N, Deguchi M,
Hachiya Y, Osawa Y, Yoshihara H,
Kamiya M, Kanemura T, Kato F,
Yukawa Y, Yoshida T, Harada A,
Kawakami N, Suzuki K, Matsubara Y,
Goto M, Sato K, Maruyama K,
Yanase M, Ishida Y, Kuno N,
Hasegawa T, Ishiguro N An arterial
pulse examination is not sufficient
for diagnosis of peripheral arterial
disease in lumbar spinal canal
stenosis: a prospective multicenter
study. Spine (Phila Pa 1976) 2011
Jan 6.

2. Wakao N, Imagama S, Zhang H,
Tauchi R, Muramoto A, Natori T,
Takeshita S, Ishiguro N, Matsuyama
Y, Kadomatsu K (2011) Hyaluronan
oligosaccharides promote functional
recovery after spinal cord injury in
rats. Neurosci Lett 488:299-304

3. Wakao N, Imagama S, Ito Z, Ando K,

Hirano K, Tauchi R, Muramoto A,

Matsui H, Matsumoto T, Matsuyama
Y, lIshiguro N (2011) Clinical
Outcome of Treatment for Spinal
Dural Arteriovenous Fistulas: the
Results of Multivariate Analysis and
Review of the Literatures. SPINE
(2011 Jun 23, Epub ahead of print)
Imagama S, Wakao N, Kitoh H,
Matsuyama Y, Ishiguro N (2011)
Factors related to surgical outcome
after posterior decompression and
fusion for craniocervical junction
lesions associated with osteogenesis
imperfecta. Eur Spine J Jul;20
Imagama S, Ito Z, Wakao N, Sakai Y,
Kato F, Yukawa Y, Sato K, Ando K,
Hirano K, Tauchi R, Muramoto A,
Hashizume Y, Matsuyama Y,
Ishiguro N (2011) Differentiation of
localization of spinal
hemangioblastomas based on
imaging and pathological findings.
Eur Spine J. 2011 Apr 29

Wakao N, Imagama S, Ito Z, Ando K,

Hirano K, Tauchi R, Muramoto A,
Matsui H, Matsumoto T, Matsuyama
Y, Ishiguro N (2011) Total En Bloc
Spondylectomy for L2 Chordoma: A
case report (2011) Nagoya J Med Sci
(in press)

Imagama S, Wakao N, Ando K,
Hirano K, Tauchi R, Muramoto A,
Matsui H, Matsumoto T, Ukai J,
Kobayashi K, Shinjo R, Nakashima
H, Maruyama K, Matsuyama Y,
Ishiguro N (2011) Treatment for

primary spinal atypical



10.

teratoid/rhabdoid tumor. J Orthop
Sci (in press)

Ando K, Imagama S, Wakao N, Ito Z,
Hirano K, Tauchi R, Muramoto A,
Matsuyama Y, Ishiguro N.
Examination of the influence of
ossified anterior longitudinal
ligament on symptom progression
and surgical outcome of thoracic
ossification of the ligamentum
flavum: a multicenter study.
Laboratory investigation. J Neuros
Spine (in press)

Wakao N, Imagama S, Ito Z, Ando K,
Hirano K, Tauchi R, Muramoto A,
Matsui H, Matsumoto T, Matsuyama
Y, Ishiguro N. A case of split
notochord syndrome: an adult with a
spinal endodermal cyst mimicking an
intramedullary tumor.
Neuropathology. 2011
Dec;31(6):626-31. doi:
10.1111/j.1440-1789.2011.01212.x.
Epub 2011 Mar 29.

Sakai K, Yamamoto A, Matsubara K,
Nakamura S, Naruse M, Yamagata
M, Sakamoto K, Tauchi R, Wakao N,
Imagama S, Hibi H, Kadomatsu K,
Ishiguro N, Ueda M. Human dental
pulp-derived stem cells promote
locomotor recovery after complete
transection of the rat spinal cord by
multiple neuro-regenerative
mechanisms. J Clin Invest. 2012 Jan
3;122(1):80-90. doi:
10.1172/3C159251. Epub 2011 Dec
1.

11. Imagama S, Wakao N, Ando K,
Tauchi R, Tsuboi A, Ishiguro N.
Conservative treatment for cervical
radiculopathy due to extensive
foraminal disc calcification in
children: a case report. J Bone Joint
Surg Am. 2011 Aug 17;93(16):e93
1-5. No abstract available.

(¥R Gt 8f)

O The management for Osteoporotic
Vertebral Fracture in Japan

Invited Speaker

Korean society for Osteoporosis 2011.12
@ v aETT 4 72 Fu— L IEREOREE
T

HARPARF2E 20115

(®Preoperative paralysis negatively affects

life prognosis following operative
treatment for osteoporotic vertebral
fracture
— A

H AR F 52 (English session)
2011,5
@HraTT 47 v Fu— b AU P
PRI R E T B B A e B
fRAE & o Mhigkhmat—

FE

HAFHEF#EM 22 2011, 4
OFEARIBINIC I 1T 2 FHEAFHE D

FE

Authentic Spinal Surgeon Summit, Tokyo
2011, 2

©fIK Lz 5 SHBREP A


http://www.ncbi.nlm.nih.gov/pubmed/22103482
http://www.ncbi.nlm.nih.gov/pubmed/22103482
http://www.ncbi.nlm.nih.gov/pubmed/22103482
http://www.ncbi.nlm.nih.gov/pubmed/22103482
http://www.ncbi.nlm.nih.gov/pubmed/22103482
http://www.ncbi.nlm.nih.gov/pubmed/22133879
http://www.ncbi.nlm.nih.gov/pubmed/22133879
http://www.ncbi.nlm.nih.gov/pubmed/22133879
http://www.ncbi.nlm.nih.gov/pubmed/22133879
http://www.ncbi.nlm.nih.gov/pubmed/22133879
http://www.ncbi.nlm.nih.gov/pubmed/22133879
http://www.ncbi.nlm.nih.gov/pubmed/22133879
http://www.ncbi.nlm.nih.gov/pubmed/22204017
http://www.ncbi.nlm.nih.gov/pubmed/22204017
http://www.ncbi.nlm.nih.gov/pubmed/22204017
http://www.ncbi.nlm.nih.gov/pubmed/22204017

OF B FFAR A TE O RER & 2 W2 B9 25 M
wf

— AR TE

HAFHERBIRYS 2010, 4

OFF BB FFARETTE O TEHR AR

Ea|

HAFHERBIRYS 2010, 4

(MEF) G 1)
(FH#- FHREGRDZN] FHRE BRES

(BREA/FEIR)

ERAFR(BHERY EFHEMSIRER
E), SEL, RkE, THE—, HARE
MABRE, MABH, BRER, WU
Orthopaedics(0914-8124)24 % 11 &

Page159-168(2011.10)

(PEEIA PEHE]
OigiRdt Gt o)

A TR
LR
MR
FHSH -
&
HEEHA B -
ENADR -

Offsikdt GHOO0 1)

A TR
LR
MR
FHSH -
&
BSHEHH -
EWNs DR -

(ZDfth)
R B DA

6. WFFER
() WFFefs
i ULFE (WAKAO  NORIMITSU)
ZHERRT - EE - B3
WFgeE 35« 80528802

(2) WFge s

WroeE& 5
(3) HEEAF IR

(

)


http://search.jamas.or.jp/api/opensearch?q=%5b%8E%E1%94%F6%93T%8F%5B%5d/AU
http://search.jamas.or.jp/api/opensearch?q=%5b%8D%A1%8A%98%8Ej%98Y%5d/AU
http://search.jamas.or.jp/api/opensearch?q=%5b%88%C0%93%A1%8C%5C%5d/AU
http://search.jamas.or.jp/api/opensearch?q=%5b%95%BD%96%EC%8C%92%88%EA%5d/AU
http://search.jamas.or.jp/api/opensearch?q=%5b%93c%93%E0%97%BA%97%99%5d/AU
http://search.jamas.or.jp/api/opensearch?q=%5b%91%BA%96%7B%96%BE%90%B6%5d/AU
http://search.jamas.or.jp/api/opensearch?q=%5b%8F%BC%88%E4%8A%B0%8E%F7%5d/AU
http://search.jamas.or.jp/api/opensearch?q=%5b%90%CE%8D%95%92%BC%8E%F7%5d/AU
http://search.jamas.or.jp/api/opensearch?q=%5b%8F%BC%8ER%8DK%8DO%5d/AU
http://search.jamas.or.jp/index.php

