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1971 F I, ZEZFTREERCBOTHREBRENMN
(visually evoked cortical potentials, VECP) @ & # @
HIRBELRFH5E2R/EL . HEEROMER
ZHIICVECP P EHTHA_EERLEZHEDELTE
g hr 0% BEAFO Halliday — kI3, £ %4
BESE (multiple sclerosis, MS) DEEFI TREBFRX L &
LU EWERTS 93% (Z VECP DEBEOEI K # 5 &
WOMREE LA BETIHERBAZRETEZ I MS2
pogIUiLEEBbhi L L, 15 OEFTIIERRD
BEERIIBASHPTEL, EDEEOHESHIBIOD &I
SN EVWIERD & 1.

MMAT,VECP L EHEELOBEESLHS A TEVE X
TH-o7. K413, TOH VECPORBHEOAREH
T, BFLOKXE &, FEEE, F-0ERA7, B, HEEE, 7
BRFZOI bT R b, ZHEE RS, B R EE
BE, BBEEDILFE,PSHASA,ICLTE L.

ChoEEMEZIZ AT, BEZHICREORT RN %12
RAREIC T 2 - DRIBIRBOREFEZ TV, WK% 4
AEbhEELD, FLEYa ARICEDIT—NE—
CREBEELGE, HRICARIREERL AEB/EHFD.

BECHELEZChSDEBEZAW, B 21 £H, RE
BRAEDOZEICISH L, VECP OZH{fi{EE 100% (CES
LEfREZ LD —REEHL S D 272 EEFI D EETHI,
TOHEDI S, BEMNICERADLDTH Y, TOEKE
PABEEZURTI L THLEELODEEZS. g
KDEEZ MS (23K BB OHE (L, BEARY 1

FOEHEDTHY, NEEHDHEREINTVWS. KL2DFHETT
I3, ZTOBEFELHKEDENE,FRELTOMS®
BEELEDP B

AEEGRBEEX O FEDFERZED S b, REk
D7/ BFNODREFEFREODHETHD_EZHS
b2 .0 el O ol

LPLENFDS, ZTh THRAFEORSFEREICHR 2 F
Ld), TOREEIIET TREGEEEIHFINLS.

REROBRED, £ FEEGEHAROEE BEDY
H{TIHERHLEBARW. ZIT, K4 3R, REELE
TEEEIIhAESy MBEBEZMRELT, 7 v FOWFE
(2 4 D18 §% % F & F brain-derived neurotrophic
factor (BDNF'), glial cell line-derived neurotrophic
factor (GDNF), ciliary neurotrophic factor (CNTF) %
&), & 5(Z heat shock protein 27 % electropolation
FETHETGTEAL, BEEIZVEHZEHS HICL L.
5, COE, Mx-c-fos ¥ A& B, e-fos FEEIC
EmIc@E CEERHELU .

MO LET, 5% Schwann a2z TS ELEALE
HEHEZAWT, GRS ICBEL TV, EE~NDEE
T - 7=, BEE# (CFF &5 BDNF, CNTF, Insu-
lin, forskolin 233 A9 % &, LR A5 #ITHIC dil TH
BN HEREREOBERIT 15% ICE BTV,

BRI, AEREHE, BAL > Xk &, A+EHEIC
EERICERAEIC DB -, BN AW REORKS
%% & 5. EVEE, HERREEAORE L BEENREK
ISRATE % E8AFFL 720, (BERSHEE 104 : 841857, 2000)
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Optic Neuritis
— From Diagnosis to Optic Nerve Transplantation —

Emiko Adachi-Usami
Department of Ophthalmology, Chiba University School of Medicine

Abstract

Optiec neuritis is a clinical syndrome resulting
from inflammation, demyelination, or infection of
the optic nerve. Its diagnosis and treatment are com-
plicated. In 1884, Nettleship first reported 28 cases
of optic neuritis whose clinical symptoms have been
accepted up to the present without any change. On
the other hand, the development of diagnostic proce-
dures and steroid therapy have also altered the clini-
cal features of optic neuritis. Among several devel-
oped diagnostic procedures, the visually evoked cor-
tical potential (VECP) has become a good tool to
prove the impairment of the optic nerve. In 1971, we
reported a decrease of threshold intensity required
to evoke VECPs in optic neuritis patients whose vis-
ual acuity was relatively well preserved. In the same
vear, Halliday et al. reported that pattern VECP
(PVECP) was delayed in 93% of patients with multi-
ple sclerotis (MS) without optic neuritis. Stimulated
by this report, a great number of studies appeared
to show the usefulness of PVECP in the diagnosis of
MS. However, few of these studies gave descriptions
of ophthalmic findings. PVECP later become known
to be closely related with ophthalmic conditions. In
the ophthalmological field, we reported the influence
of pupillary size, accommodation power, refractive
powers, eccentricity of stimulated retinal area, reti-
nal luminance, contrast, wavelengths, spatial and
temporal frequencies, stimulus field etc. On the basis
of our results, we developed a television display sys-
tem in 1975 and applied it clinically.

In the present study, we reviewed the medical re-
cords of a total of 272 cases of optic neuritis who
presented in our clinic between 1978 and 1999. In the
diagnostic, therapeutic point of view in relation with
the data of other countries, the study was important
regarding the racial differences and recent concep-
tions of optic neuritis.

The results showed that there were no racial dif-

ference in optic neuritis as had been thought. The
development from optic neuritis to multiple sclerosis
was not less than in Caucasion patients.

Regarding steroid therapy, we found that the
most effective method was sub-Tenon injection.

For cases which recur and progress to optic atro-
phy, optic nerve transplantation will be needed.

Therefore, we have been studying the reconstruc-
tion of the optic nerve in Wister rats. We experimen-
tally damaged the ganglion cells by causing ischemic
retina with ligation of the ophthalmic artery and
cutting the optic nerve just behind the eyeball. To
prevent the apoptosis of ganglion cells, we injected
various neurotrophic factors such as BDNF, GDNF,
and HSP 27 into the vitreous. For effective injection
of DNA, electropolation was applied and the best
condition for avoiding apoptosis was chosen. Fur-
ther, in Mx-e¢-fos transgenic mice, we found that re-
generation of ganglion cells was inhibited.

Based on the rescue study of the ganglion cells,
optic nerve transplantation was performed using an
artificial graft in which cultured Schwann cells from
the ischiatic nerve, BDNF, CNTF, insulin, and for-
scolin were compound and bridged to the superior
colliculus, The results showed a regeneration rate of
the optic nerve axon of 15%. This rate was much
higher than in other reports.

Keratoplastiy and intraocular lens implantation
had a relatively long history of research before
achieving clinical success. We believe that optic
nerve transplantation will one day be successful in
clinical treatment in the same way. (J Jpn Ophthal-
mol Soc 104 : 841857, 2000)

Key words : Optic neuritis, Visually evoked cortical
potentials, Magnetic resonance imaging,
Multiple sclerosis, Optic nerve transpl-
antation
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BN L 9% (optic neuritis, ON) I, &4, i 6l &3 2541
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1884 1, Nettleship '’ i on cases of retro-ocular neuri-
tis L LT, 28BIDEGI %# F L OTHRE L. FDO@mI
OB 21 retro-ocular neuritis & V) W I H IR L
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BRPIEDE LIzl L EZ ONAMREN 2R <5, |k
Hb.
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1. [RERE S % P - 72 IR o 2k, a0 8Lk
¥,

2. FEAEFLIPHUNIZHET 5.

3. “FX4E RS 35 i (18~61 %)

4. HuLaIRE AL

5. I EDS.

6. FUNIMIRERIIZE A EELR L.

L, MBS TH oL Bbh B2 STy
Wit B, AR BB WA K L S B M RO R
LB ORI CdH 5.

T D%, 116 FE KD 2000 4128 5 B2 HES L 220 H 1

i W T A B AR MR L RSN T B,

GREICBVWTRREIBEEAT O, FEOLLIF, A7 0
1 F)THab.

MA T, BNGEEER LT, G, 800, It/ Y
AL (multiple sclerosis, MS) & A7 0 — L7 v
TINTEL. FO20, AFENEY 4 Fh o o
EAET,ONIRZED—#BMEE LTHDATVWE XS
Wi 5. 0N ZHREN Y 1 F2 S BEIHED TWwD #E
BT AR S MR T BRI VA B A,
T OBWE, B, BIRBRO L 52 b —kRICH—-Sh
B Ehs, BLWIRETHL. HBEWICIEET,
WO TR TR SN Z L TH B,

MoK T b Cohen 5 ™ @ Boston K27 (1976), Miller & ©
(1988) D11 ¥ F » #fERHIIEH # K L LTW L 2hD
W5 dd 50, AEENEN A S T REFBD + Tk
VL AFRTIE, 55 85 M H AMREH L0 iEHETE L o
EN-HILS ORI KTO 4 GIOWHH L. =D
HIZIRE Y A R o ORI O L ToME—F & L
T, MR L/ ELRDLOTH 5.

A, THERKFRFCHEIITE 22 Bl oRAR LD
AT IE, ZOHICBVTC, Z LT, 20BOZH Lo
FEHVE ST, AICBITS ON DEREZ Fz 1o &8
TELERCLD LEZ, K 20, MS & oBE %
BEt L7z, MA T, A7 uf FigofilkEoXtomis
FEOL B, TTICRBAEICH->TLE 588
FED AL, TR & XL 2B O IGHEIC D 2 A%
HREVEIC AT T OB EERO BN 2 W 5.

I ZMFgoH%k E 70EE

1. EBRAEEZNSMEORET

1) 7% % — ¥ 1 5 7% %€ % v (pattern visually evoked
cortical potentials, PVECP)

HH 5L 1972 9F, K T 238 2T, FLET WOE %

BANRER - 2k
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Wi AR ONS5 #1I23B T, VECP Ml ¥ &t %
BIRTLHZ LX), VECPHEERDH B Z & & HE
Lf* frmbz ﬁiﬁi%@%ﬁéﬂé ON [T, #E Rk
T ROGICHARRR
s 2205 X t.467 nm @z&ﬁ%fﬂw.ﬂiwﬁ-}’fz
ELTHEROAD MY LS 630 nm 2 V72 DT
HAHRERLL LT, AF) 20MENE @ Halliday
5, MS IZ#EH$ % ON Tix, PVECP @ P 100 4@
THAHRPIERT L2 L2 WG LTS5 ON OB
HIZh 93% OREDVH DB EVI LDTHAH. 2 DOWED.
k&, PVECP A MS O icliffF s ha X H 1240, 155
DY & LT HWE D WBET L. BB 1 P2 b
OB AR, MRENEY A FARIREA LT, wTh
b HRAHAT L O W 722 BLaR 122 L,

BRI, 1986 4EIZ#E A 5 158 Bl © ON D% aHT, MS
WCERTLHDE24% LBELALEZ A, TH MS &
G L7l A, L2 L —aRfIToRIEEDOHLO
WG TH o 7.

W, 28T — RIBEETE L, B EHBRENCPSR LT
W2 DTHED0, EOWEBRIZE SN TW. HH
5 "X 1975 4E, 2 K OFE D TR X o jl i3 & %
AIEL72A5 M5 A — BB Z b, T LY
Tarv T4 AT LA 2 EEE 1978 49 5
L7 BBHEE LToRMDS, ¥ 5 R b, B, 22/
o 0 B, W ) ) e R, RO, B (iR ) i 3 o Y
%, S BN ERTEZ LD TH 5.

CORBIEZZOE, TRENDICES 198 FEICIEH
BONRY — VRAET AT AEBEE, S, R, W%
BEICERTEL VAT AEZMAD L, B3 V¥ —
NT— - Ny —RERBEBFRELLC. COEBIIK
KTHFHEINBIZE STV S,

BERICHICIIAREF LRy — B2 LIS 2 i
WA E 1978 HEFN —F Y IZH T WS, S o#aTE
[F 2 1E T 1978~1999 4EIZE 5 21 4E M T4 K 2FEE 5B
imwibe B bk 2 22 L., ONBED» L& L 72
PVECP 2 X L 725D TH 5.

2) H=EIZBIT 5 ON @ PVECP
PVECP #efr 92 itit :

1988 SE LT itk d 7o ba— ek L7290
19890~1999 E F TOEMB Z K1 IR T.11EM T
500 fThsb.

Bl 5 C 3 AOHFHEASEIE D &, FEREMGT L, Bt
K& LTEW LT follow-up T X 7= 190 il i2> W TH#El
MRS & 47 o 7oL IE R I 109 B 109 IR CTd 5.
PVECP @ik 5t -

W, 1975 EICEH S DM ISR L7 1
ATVA BICARF = v 7 #HMICEREE— FTK
S350 ML /2.

ML 39 cd/m?, T > b T A b 80%, FIEHRE X 3
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F1 TFTEAFEZIHHERBRRFEHC S 2 E£EF PVECP REHH

A 1989 1990 1991 1992 1994 1995 1996 1997 1998 1999
FE M EL () 457 539 408 167 328 422 482 525 650 758

transient (3 rev/sec)

T S

100 msec

5V

steady state (15 rev/sec)

100 msec

E 1 transient pattern visually evoked cortical po-
tentials (PVECP) (L) & steady state PYECP (F
#).

[a] /%% (transient PVECP, t-PVECP) & 12 [nl /) (steady
state PVECP,s-PVECP)® 2ffik Lz, F v 7% 4 X
R 15'E 30, R 12 12°x 778 3 L 7= (g it
X170 cm) . B OBE L F v 7 DAY AT A MR
FAREALIA 2 C, I Ll o fiiz et Uy A (I3 o
TR R RSN 2 ST v .

TR TR | 0 z— T H 42045 & L, R BACHE 7By
PR A LI X ORI E 5 X9 IHTBRIIRE S 2 Hebe L
Fo. @ S R AL AT E R IR (VC-9, HASRE) T, 8
4.7 4 V% 1.5~100 Hz @ UF < 8 W& L, 0 55 F 3 &
(ATAC-350, H A EH) T 100 [ A0S L 7z, 5 Hr kg
i, t-PVECP 13 500 ms, s-PVECP {2 200 ms & L, Ml
W AN BMIE XY La— ¥ (RW-21S, I LE )
TR L. NA - 74NV F IR L TR,

BERE MR E D I FY » PYCHIE L, o o
WMATXLITHT L0, BRI 170em & L.

EMESH EBE3IITm O AN Ll L T,170 cm

PVECP : 7% % — X $lALaR R

2 ONOREH, EEHICHT S PVECP HFREER

BEEDEE
FEAE [ 75000
t-PVECP 52% 0%
sPVECP(30') 73% 89%
sPVECP(15) 75% 10%

ON : #i kg2t

OBIEFHICEhEFBIEL » X e ERTHS L, K
28— O IR LA ?omlulﬁén LR TR
& A EMHB L MO ELERTE A, ﬁf
RSz ifd, A LLICE o3 M HH ol
Rz WREoOBGIEE=y—F L ETHES ?HM
LadAbidsgrfro7z.

#% 547 PVECP (3, t-PVECP TidF = v 2 S RiE L
7o W 20 5 #9100 ms A EIZBIA S U EEAR 2Bt o
WA RTHRIEZPI00 L LT, Z0HDOTHM T TOR
[ & TS, Ao, JERE A & OIRNOIE = RkIE & L TaF
il L7, s-PVECP Tid 200 ms O AT DO IC 320
A RO DS S NS DS, G O T, K
B oEMER Y L feikiEe LRI L 222 1).
%588 vs PVECP:

ON @y it %, FEhE I, se & RE I (B 1.0 LU E), A
s E (0.9 LUF) & 530, PVECP % Holchas L 7.

(1) Fe#EAHER (non-detectable) DEIH

BWALEALD /4 AL _MIZHE L v O F s s &
L 7-. 1988 4F, # s Ol " TIERLEATER @ 71.5% BHF
ON THh - 72. 4lal, ON G5, 24 hEMIZ BT 45
PR OE G % t—PVFCP s-PVECP(Fx v 744 X
30) THB LG FEEMICHB VT, t-PVECP T
52%, s-PVECP T 73%(307),75%(15") & M#E TH - 7.
[E 5 I BV Tld, t-PVECP 3 &Wiik it ThH - 720
1%t L, s-PVECP Tid 8%(30), 10% (15") A3 it &k A HE T
# o720, t-PVECP itk A ik 4= s-PVECP AV ic &%
AEETHol2. 2D 13 s-PVECP #*t-PVECP &£ 9,
LD BEDHRELETHEI EERL TV A.

’é-i.'rfiﬂifﬂlfziﬂw 0.1 LLF D EGIA91% % 5724,

SSeamEl, e AR TR S EAHE L Ao 7.

U\ FoMacldidédn e Td - 72 PVECP Offix v
72,

(2) PVECP ikt

[ 2 139 5 @ PVECP MR/ lM;émh'ii't’?' N e 2
1 t-PVECP, 15213 s-PVECP O#% T
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t-PVECP s-PVECP 30'

2 1HE#EX (ON) DRG0 PVECP SRR/ FIRIRIE
.

% © Wilcoxon OFF 5 NEAHE p<0.01 [ EH

B - sl L e D ARGEA A

110

100 -

90
EH# JEAE E ki
H3 EEMEEIES LY ON OFBZO -PYECP @ P
100 TEARERF.
% | Wilcoxon OFF 5L E p<0.01

SehzmliE

SEREM Tt /NS B T B, mENNIC b B &
O AT EAZ /AN W AFIZ s-PVECP @ 5 4%, & O 81 1] A% 5
W.Z 2T s-PVECPA°t-PVECP & ) BREEA B w2
ENHLENTHS.

(3) t-PVECP @ P 100 T8 s i i5

1E B il (109 51 109 HR) 1 104. 0+0. 6 (F- 24 il = 52 3 {f
#)ms T, FEH] 128.6+3. 1 ms, 562 B 117.6+2.4
ms, AN5E4m M 127.7+4. 8 ms T, IEF#+2 SD PL I
EREELCRE L. BEM O AL &Y, 22 m ST
bABABRERZRLA(3).
1871 vs PVECP:

(1) t-PVECP @ P 100 $#liF1t

FAEI CIXRIEI L D o MIchHEoMIE A H 5 25,
AN A B 2 v

(2) s-PVECP &Lt

AR, M L S BRI & RIE T 2 A T A
%R

HLFRESE - G2 845

#3 ON OFHRO PVECP NI A -4 L DREER

t-PVECP s-PVECP VFERA—D
TAGERE RNl g BEARE
FEHE M 94% 76% 82% 100%
[l f5 6] 67% 18% 21% 87%

(3) t-PVECP @ P 100 JH £ e

SEREN, Inl 4] & B IBHR oo # & P 100 TH A
AR % T
PVECP REDHFEEE :

(1) t-PVECP P 100 [H 5 #85 >115.0 ms

(2) » DA >9.6 ms

(3) 2 W < 0. 45 ms

(4) s-PVECP &It <0.44 ms

(Wb EH # 109 #1 109 1 o 3 fili +2 SD (85 #
) & R & L7)

PLEoJeHe T L= B o PVECP EHIZE 3
DEIZED.

WENRP 1 IHEAPRETHL LA ERELTH LR
HEM TiE 100%, BN T 87% OREER L.

ON OFEE&E PVECP:

Falk o> %38 H %, MS B, o> J5T B BF, 5P A< B 8% (2 4
GTRE L7225, FROEE - /2.

ON 2313 % PVECP Oiilio £ & o :

(D PVECP S 3 (TR R L 52, G AR F) 1, S84
11 100%, [l 15231 87%, MS & fthed ON THld 2\ '™,

@ s-PVECP @4 t-PVECP X » b BRERHIZB W
T,

(3) PVECP (TH s i I, i) 128177 & HHB ™,

@ PVECP (JH 2 ) 2 008 8F (GVF 1) & AH .

3) ¥ — @BEER (pattarn  electroretinogram ,
PERG)

PERG 2 EMRA AR & wbhiTwa ™,

AL T/ E L, BIMEIC R 2720, 2 DORBKIE
HiZ PVECP iZ EfrbhTulhwn. FA2 M Tld 4 <,
MEHBICIEITI D, V—F ZICIFEEL T,
1983, 1985, 1987 EIC B E L2 HEDOHMED ) b,
BRI 33\ 72 B2 i # M C PERG @ #4554 & West
L7Z2bD%AdT5. 5HL2E 125 24 Ko MS B#%
(9 B ON £ 6F 20 }) ® PERG % gk L 7-.

THA RO MR % {,PVECP @it S 1Lz Wi )
T PERG itk S iz, DL EA 5, MS Tl eI e i
LAVid e & S RizhTwa &z 7.

2. H & 2 W &

1) X #-computed tomography (X-CT)

1974 4B 56 & [ REIC S FE b SR B4R L 7. BLAhE#
D9 B, M, TR S O, & X 5 ON, FLEH
Fu—¥r i E&R WIS L.
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4 ~ ) HJcomputed tomography (CT)%& B W 7=
IREAEEEE.
BRI I I S I T B (ED).

2) 3D=-X-CT

AN AL CT Z vy, IR O A% % 1 mm A 7
4 ATHEBEICHGG L, TOWWIGA T A A4 5 0.5 mm
XA R flu& 22— TEREL, 3 XTORT
4 AH5 ZRKITOBEE LT L5 D TH L. LHFR
nm'&mw HHEE 2 ) B AR O F D S = KT i {§
il A (B 4).

i Wiﬁ'. S, BREBR A & W 7o R RS AT B R AT o0 v 2o i g
THEEAMMTESL L2 - 2 WM £ % #nhe
OB X 2 A~ OB E TP ARERE % 43 5. it
D X-CT, Hifli X i T, oM ARETH -
7eE AWML LT,ON 2O Z WHEICT 5 &1
ffL TWw5

‘F/\(J.xu, 5 % (magnetic resonance imaging, MRI)

HRER# /75mm

11154.7% 1E107.6%

15mm
154.7% 107.6%

HiR&iE 104% 125

1983 4F, W # % TIE =Bl 1T U S EE S Iif 28 i 1 235
AEN7 MRI # A TMOTIRBTIRHYTE5Z L
L 7 - 7. Short time inversion recovery (STIR) % % Hl
W, ON TOHMBEORELZRNTL2OICHERTDH
LEWED® LCTE L ZOM,MS TldHE N 6
D380% VL EOFER TR ENB Z ENRHL N E L L
BHtd T MS OB L ML S A N E L O
B DAL, EOTAPIAM TH 5 Z &, BB AR H
MEETHET L4 EEERT.

‘}J BRI ZE OO IZ VA VA RA LI
XTWAHYY ERW A D D%V, 4, ON 2B
% H.lflliiT O FH DAL % B IR 2 A B HIN T,
{25 3R HE DM % o IRY: ON B 26 Wl o iz B v
TR U7z, P IRIEE0H] T, 5 g o e R 12 350
T, Ml oo #aFE S £ OTRIN VB DA 5 00 K & W] — T A
(12~18 mm*) Tl L, N A HETHEE W 3T 21
(%) TRt L 2z, s S8 A7 12 IR Bk 7% 77 5, 10, 15, 20,
25mm D5 P TH D

452 22 &%, K, «’I ON @ % 5RAE T O Wi{§ % 753, i
NEVE L WA OE S M, Wi b Rz B v
T,

26 IR ol 1, “FH i 1B 116. 9%, Al 100. 4% T
@ - 72. (D 5 Wi O OFG Feas, il & 0 BHANEE
THo 72D, 26 B 22 1], 85%.@ T mlﬂnnf‘fi
XD L EBMIPEETH o 200 14 1], 54%. @) — Wi
THEMPREMO+2SDU ETH -2 D Ei 15 I,
58% T - 72, Z O F, ON Tid 85% A3l ¥ o B

’r? Hie éu‘s: LN S, L «;f_..}Hluti I &, HesE o

AN

4) functional MRI(f-MRI)

f-MRI & & 2 %552 O Fl e sl x L OR Z 2 o
BTG 2R ) R o2k (ne oy om#FEfikL <

10mm
145.3% 85.6%

20mm

145.3% 85.6%

5 B ON @ magnetic resonance imaging (MRI) /2 iKH, 22 &%, 1.

N #0 T

it e ] 52
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A LA

L

Fe R 5

VD=12

x4 ON272 BB A (232 F) & /MR (40 B)) D ERER %,

BREMRROLSE

A N

HiE 191 %4 232 10
Bk Atk 1518 Gy b
WFEIE AR o AR 1% 6.0 1348
ARG 39, 57 9. 3%
5 5K 530 41. 4% 30. 0%
IR 0.33 0.09
S AR (0. 1k) 57.5% 80. 0%
WA (1. 00 1) 59. 2% 92. 5%
RERCNET 2 FTolM 92.7H 90. 61
JT‘*L‘»H?I‘};‘J’, 57. 6% 64. 4%
GVF [u] {8 42, 3% 77.1%
FLBHIE® 40. 8% 28. 3%
FLUFE AR 44. 9% 71. 2%
FLEFE A4 M 118.7H 94.3H
MRI B3 85. 0%
VECP &% 100% 100%
ON 725 MS ~#1T 9.5% 30%

GVF : Goldmann # %5 (T;) MRI: f# %5
P LA

UG % MS: £%

VOEAL) REEELE LTELZ, ADOROKEEL IR
WA b3 5 58 Th b,

SMNEIRATTO 7 9 v ¥ 2 Gl o7z, [ &
WR EEIRIZHD 1.2 THEHOI2H 363, Bl
R D PR BHEAH L AT A O B X, AR o Z ik T
NTHL MR AAENKE CHERE L Tz
TeDRER DI % S/N % iR T & UL, S, T
TELFUTREVWRLEZTWD

I ON DK%

1. BAE O

197741 A% 56 1 999beHi'CCD| ITRRFEY

V5=12

6 ZR ON @ f-MRI, 39 &%, 4.
77w T a B U TERIRII MR X D USSR,

i’ﬂ.‘

£5 ONBRFEGOMMEEEE DL
T#AHMRA  Miller et al  Isayama et al
(2000) (1988) (1982)
HE I EL 272 37 84
1% did j i R i
i e 35. 0k 30. 8ik 33. 7%
MGIRTE @ iR 1 4.1 1:4.3 153612
[ Bk B4 39.7% 88% :
BASH 0. 1B F 19. 5% 59% 71.3%
e = 86. 69
M1 00 64. 3% (0. le]‘ (]):) 78. 7%
Y EE 5.2% 13% 0%
H L AT 58.7% 74% 82.8%
FLIUEH 40. 8% - 47.5%
FLUU AR 19. 8% 42% 52.5%
MRI 535 55 85% 84% -
VECP § 100% 100% -
MS BATH 12.5% 50% 8.3%

AR E A BE IR AL & 258 L 72 ON B84 306 il 9 &, #5i8

72 272 Bl %
L E D 0.4%

FOE M

CY7=2%.272
}-rf!t P40 TdHh
T2 oW T g L'Céé WRd (£ 4)

RHIATHE N & $ 7

©)
@

7

@ WHRPEASZ o,

2) H)FEIERL ) A3,

) AR (REER) 27 0. 1 ARl D FATE v,
fl.‘.)]l“lﬁi 0.1 LLE) BAE .,

5) I O | fE AR,
OF R Ok 5 =N

@ MS ~DORfT
77T R OSIEN S .

®7AfIA,

75‘[';"’] vy,

AL B, 2o kH
B e, B A 1Z 232 1, /N W (16
ol AR ENBEIZTTT

5D,

2% 0, \BEYPOHEDNRD ON OFKE L 13T

FLT&H B, MS~ORBITENSEAL D BT
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Thol:.

2. fiEEE & DR

— Mg 5O ON 2 £ OISR . Rl 6, K
BAYREPI B D % v» Miller & & Isayama &7 2 Jifk &
HBL-b0&2 RS IIRT.2 b BALDNRE 5T
TwhHVOT, Kx DfERS LT L L7,

L ER SE B A Miller & © OFEEFTIE 89% &, F’ 4 Dt
539.7% £ 2.2 E VI & L, MS~OBITES
50% T, 4 @ 12.5% @ 4 ff5 & B\,

3. ON THREL TMS AOBITE

1% A T & 232 1 v 22 61 (9. 5%) T, /b W& T 40 #
12 1 (30%) Th o7 . Wit 2 Gbeg b L 12.5% £ %2 5.
ZDH)H,48.5% 1F 1 PHBHNIZBITLTWwa (6.
A B, A NS IR FEHER T 1~2 HOFE % By TR L
72 ON O¥& MS OF ki & LTl L7722, Thi
MAZ%E ON 26 MS~DBITHEIL 20.6% &% 5.

CHEAY LS 1E, MS B O o ON O & fF 38 13 fl 8 9 RE
A4 RN EEHLA,0N LB LAZ0H MSIC
TEIE L 72 ARH A & O 1, 1982 4FE @ Neurology (2 5%
7z Isayama 57 @ 84 Flrp 7 41, 8.3% DL D AT
5D, LIzhoT, TYVTATREZOREN DAL, AF
ENHDHEENTVE. SNOHEBD L )LD 272
B ifzD E £ HT20.6% £ W) HETAHAZZ &I,
ANHEZER VI LM L2 OT, EFEMICLBES
BEERDISS EEZ D NEBITORBOHNE T, TR
5@ 9l 0 (0%) 233 5 A5, VA D D IEF A &
VW7 A A%, 4 FY 1%, 74 T v F
U%™ICH LT, HEOHMATIZ30% TH O, ~RHIC
o TAHRTHL, AEERZEZICL WIEFHLNEL S
7=,

ONH 5 MSIZBIT L7IER O BRIKEE £7I2RT.
Lhiik e DRBAFITR LA L 512, FH 2 i %
A o 72.0N A 5 MS ~ @ 8 17 3 14, 1965 4 & McAlp-
ine®™ ¢ 85% T MHICH L, T D, EAMBEE L %L
BoTETWA, HWTFFRA MTIZ 17~85% & v
HTTLAHMEI0EIFEDOWE 2 A5 L 20% Al
BIZHEBAF VTV S, 1980 FALLLATTIE MS LHEET
eI EMMBEE L, i, SEMTHE L 2TH
Ehbhholizd, BLEF 7 FEE2ELL.MRI VECP
DFEZFZEET TOYMEEL LD ETTERL#
W OMEEE FIF-0T, ENERTELHTHA.

IV if % %

ON @ F % 1% 1884 4FE @ Nettleship @ #t & LL %, X <
ToaTWalzThsbHh.

BAEZ T 116 IS, M R EME ke b 26 L
IEZEZZONLONFRAFEREEATOL FERTOA
F)Th b EEEZOMBICH LT EERZLAET AT
HHW BRI TV haTWwahadhh b,

HIR%EE 104% 125

#£6 OND»B MSABITTH2HH

~14H 48.5%
1~6#5H 12.1%
6~12H5H 6.1%
12~24 A 9.1%
24~ 364 H 3.0%
36~ 48 °H 6.1%
481 H~ 15.2%

F7 MS BITHIORRK S

@ okid ] 24,5 5% (3 &~ 61 %)
Bk 1:1.83012%1 : 22 )
FEHENR 2.78 : 1ORHE 25 7, ThilE 9 )
IR Ef 30 8l 32.4%(11/34 #1)
FLUHAT R 1EH 51, 2%(22/43 HIY)
A 0. 16 (£0.29, SE)
[EECLRS V] FEH1.0(£0.38, SE)
B FRCAR 2 59, 5% (22/37 ))
FgE 52.9%(13/34 )

(3 H L) 27.8%( 5/18 fl)
FSEVED ML FHg 3.4 [0
fes 2 0 ] 3 72.4 A0 H

SE : BERERVE

%8 ON MOiRFF1%, Nettleship (1884 5F) & FIE
A2 (2000 &) & DHE

Nettleship (1884) T-3E K4 (2000)
sS4l 56% (14,25 7)) 64. 3% (166,258 )
FeHER L 24% ( 6/25 ) 0.4%( 1/258 fl)
ZF O 20% ( 5/25 fl) 35.3%( 91/258 )

ZFIT,ATUA FO LA o RO Nettleship” D
25 i (28 ), 3 FE e EE D L K R L, T DO IED
ON EWEEPRLELOTHRILL)OTiRE, SEOH
EOFHRERMBT LI EIZE ST, AT04 FORREM
BEWDICENBEEZ . KSIZFOHRERT.

Nettleship @ 25 {5 e}, [a] 15 ] 1% 14 1 56% T, # = O
166/258 (64.3%) & 1 fEv> & & 3V A%, (7] 18 % A% 56%
v Tl SEFIEI - FERMELMEHLTwRWE
LREZLE HRNEODHZ2ERTHL LD
b,

Y4 7% L (completely and permanently lost) %%6/25 (24
%)L &0 ,5/25 (20%) iX more or less permanent dam-
age to sight persisited & H 5. 5O HE DO 7 — ¥ I
272, REL L THELE P 7DIE1HOART
Hol.ZOZLZATEA FOMRLEEZTLIVD
TlEhwnwhrtEZ S,

HBIZBTS ONFI~NDRTOAL FREFEG R, EA
TY¥H 1,797 mg, /hE T948mg TH - 7= 5 HIE N
WD, HHE+WR, 7/ Y B FEOAD IETH 5.
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1.2 ~
(10)

1.0 F 42) (101)

08 |

0.6

04

02

0.0

M [EECLS

7 ON Q#ZERA &, BEEMEOEEFFRAN.
RN OB e oy
(J:x57uAf FERAEs BE.A704 FAR
FE: 2704 Fig: Bl 7/ YEFEOA

ML EERICBITA AT, FRERE 3D
WhholzAT70A FiGEFEHRDZH 7R, 7
2 7 O OGN OB F I RRHTH S

WE W, R & b BFHBENICE R %) SEF DI
KEEER oz ETHE, 2704 FEHREIZX
5 AR, MR IZ =X o T

A5 a4 FoF / T IEIR 1970 4 Smith 5 12
o THAMASN, YL Bird 5 P BEAILT T O
WY & 7285, oDl ‘75»?-0)&%,?’77&‘)'0\—; 7-. Bird
5 MS#ER® ON 74 12 TAY U yOHE
B0 A ThNE L TH 7z 14 Ltwiﬁat_rlx\ e, B
FEEPE D RWZEEFMELTWAS,
HEOHEMBOIELICZATO, FRRMT L2906, K
BEEHOAF LTI L ROy, DI TAY B0
3 s, BFESHI IR IR (5 #)5~10 5O S
TRITL, 1 RIS FHREGRFOR L L t_?érfg &
WHENZ2 DA . SHONIRICELFERE EHIS

AR - L

849

Fer D BEDOERELBEIZL TWLLZE W,
BREE LTE, c0ATa A, FF/ vy ETVEYFE
E 2 TVWELWLODOTHAL,

VvV B W E B

1. ERAEEENM ON

Wistar 7 v I (200 g, #) % F v~ T, 8 T, 15 6 #E
PH L2 $T galactocerebroside Lk, €IV E v b HlRIER &
2l BTEA L, BUREE I BB & 4 L a7z %),

[ 8 iZ, ¥T myelin - associated glycoprotein (MAG) 4t
& & Hi neurofilament (NF) Pifk & 12 X A “ Yt TR
Bi{%2Ta % . ¥l myelin basic protein (MBP) $lifk & #iU
NF HiETo s b FETdH - /2. MAG,MBP & 12
I » @R K & A T, fluorescein isothiocyanate
(FITC) (i @ 1o 3%) T % fi, NF 3 rhodamine isothiocy-
anate (RITC) G o #3K) THefa L 7. NF & MAG, MBP
Ehicgasihs ALy U, B D MAG,
MBP & b ICiii S NFOARBEINL ERIZHET
A R ICIZA L R,

I ft 2 4 L o B i1, ERG, VECP # f"J;J_Lt.]:RG
I - Ag- AgCL i B, VECP (X5 (BHZE T
FAYVRESTS 2mm M, 2mm B HICAT ¥ L AL
AT BE, BBETICBW A MRS & lik L .
f?f HE R IX BB T2 B v 72, ERG, VECP (2 [7] IR ¢ L?fc

B HIESROBA 7 4 V¥ 1.5~100 Hz O IR THIH

L64 TN L il 150 W gy 5 7%

)'l:-'r’i FLLEFA3Imm DL —H—7 7 { 23—"T Maxiwel-

lian view THE FICEE s, ZO@EEITE 7+ Vv 5
(NDF) T, 1. Ol()q TEIC 5 B LA NDF 2 Lo
5% i T ,.(i B 1.4 % 10°ux C, 4l 3§ o0 F5 H IR [ 13 5

msec TH 5.

ERG 13488 2 kI1E L 7 &2 o 72 4%, VECP &, YUK iE

8 T v hORAEOERERAVRER.
T, myelin associated glycoprotein (MAG) (4 L & ¥) 0 & 18 & 1, neuro-filament (NF) (%) 1&
RIFEN TS,

H3501
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(a) (b)
ERG (10 logNDF) VECP (30 logNDF)

v
iji)\ﬁﬁ‘/\
L3 & A
2] v
3l “/\ ¥

v 10V
| 1000V H
50ms 20ms

H9 Fv MEIMEOXKBNKEETOEREEENEL.
DUARTEAHT, £ AR, 14,258, 3 H® ERG(a) & VECP (b)

Ml ko 4 A Fe MO MR S TATRIK

\ /

Schwann g% FREmE L7
ANLEBH#AZ X 224G F40

in vivo electropolation (EP) i

ERGISBE T - A

AR

(1) MIRLFE - HAZIZ b 2 -0 HliE
(2) AR BN 2 40 & L 2B A
R38N o B 3k

(3) NTHREHEI OFE - RlFaE
(4) BLAbEE — b 4AGFE A

10 REEBHEICE T TORRFEOEXR.

A1 BEMHBISHFER S 0, 3HMEICIZELE S -
7z (X 9b). M= IEA 1AM EIE, BLEo &
B, AR IRE STV A @SR, 2 Al
e & —EBFFHHE (L AT A & 407z,

VECP O REIE K12 b 40 & 37, ERG(M 9 a) i3 21k L
BWwIEhs, KEFIVT v MZBITS VECP ORI
RIABHEICL2bDLEEZ O . CRETAEFTL
Z v M3, BRBEMICZORMEFEM X TV 228, BR
AP S, EORELFM$T 5 LA ETH - 7.

VECP 288l X 0 iFIFIE R 3 5 & & %, J2BR 100 i
HHMEIEE TNV S v FTH LML

ZDXHIZ, VECP #ERG & 35D T L% 5R L7
#RiZ, 7 v + O VECP 35 IR H 2211235 & A 5 il
LTWASERGThHWZ E LML EIZb S
%, RO OB MFEBMOEE: T, VECP THREATG
By LI 255 5 2 EAST X 5 EHfEHD Tz,

2. RGEERBROBHEE

PR b Lo 2 55 5, B2 Mik#E 2 K3 5
HARICE L T,

© FhFE AL O 2E A7 MEFE,

@ RO P - HMELR S N,

QMBI BIT L F FAOHBEOTXTOE
PEAN - Bz & 212, WD THRAEO R & A58
EDOLDOLRS,

—FMNIEHTELLOTELL, EMMWIIT T —
FETHEBEPLETH L LEEbRS.

WHEIZBWTE, ek EEfES L LT, B
AN 3 B BAE T, 5 FHA X B8, 2 6 OIZH
FAAEIZ B B WFOflfE & v ) Fiar s 7 Fu—F %R
ATWDS, F, HABEOHE, > F7AERE LTI, A
TR OREL, 26121 PR~ LGB H %2
A Z EIZ Ko TEBUEIZIT TR #DT W5,

1) HBEAh A o A A M

AR ETHIIL O A 12 BT, positive (28 < HT, 3 72
negative (2 M) < HFASEE DM, 5 T4 WFE D
HERIZE VSR oTE .

Positive |Zf#) < -7~ & LTI brain-derived neurotro-
phic factor(BDNF) % K # &himz—na bz 4 » %
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ciliary neurotrophic factor (CNTF) 7 & > #3238 [ T
dhH. IO IFMEHMEOEFERLHEICBWTHE
ThHILENMLENTWA,

F 72, L 1 12 heat shock protein (HSP) 70 % & & 72
HSPs i A b L A T2 BT 2 Ml A FHEFR 2o &
W) FEIATEAEH ST B 0,

S HICIIMIaABEE 2 2T 72 & E OMBIEIZE 285

T, ETHFELTEHTWDE H A—FDREIHE
BohizshTE®,

ELDHTIALTHRAANR—EIZ@EBRESh TS
25, D@ v { D, caspase inhibitor # 5 2 T
Oy 7352 8ILoT, ZOMBEAHIESh L L
Wb Ao T B, L7255 T, caspase inhibitor & [/ v i
BRCIZAEAFIZ BT B positive L EFE L TEZLL I LA
TEXALBblia Y,

F7, 2oz b Bel-2, Bel-xL & EOMIKLA A & 4 —
FIZBIT S8 ER2RTLLEHMEVV IR TWS,

- Ji,negative 2 Bz F D% (&, MK FE 12 < I’ﬁ
boTwbbDTHE. FlZIX, c-fos,p53 % EDEE
FiIHfEED 7ot Al BWTEELKRH %%f_bflﬂ
LN TSRS,

BEBIZBWT, CHAHDRFICERL, EF I LT
positive (2f8) < factor T@ % BDNF @ ¢cDNA % HSP27,
2 521 caspase inhibitor 7z & & A S50 12 S BRI
CBATZRAZToCEL. T4, MDD T 212
RKELHDLLEGRTTHbcfosliZHEHL, b5 ¥ A
Vzoyw s BIUS ) v 2Ty VoA LORETFUE
AT A L, EEIZE T S c-fos il
iz X O FEO TR - T 72,

FFIRSFREFEANL 2 MRBHEMEOMEE L
T,BDNF & HSP 27 O## % Z ZI2HAd 5.

FhEE MR 70 & LT3, LRSI & i i —
PHEW D 2 DZ Hiz  8)iimiks » 2wz,

YIWTFE 7V TIZIRERA 5 1 mm OALE THAFE 2 T4
L TLE ) &, KoMz ERIcERL, F
7z, AR & AT PR LT A L, e 12 AR A e o
MR ZE 2

JEIM— PG E 70 Tk, SLARICHE S & R % 0T,
O, MEIZA) v b ARTHMBEEHZ I D 50
T2 27 7) v 7T 1 RFEAT 2 FETiro 7.
COREZ L o T, M LBIIRE E% & L2 fmi R
WS, BN A ESRE T LML 2 5.

MR A RN D =R =2 —a > T D, W
—, LIS LTV AR TH 5. BEIIILE T
1%, 20% IAMUBEREICEE L Tw 325, 5y FTIE
FRIZFEH LTS, 2725 v bOBE, Wkl A
ERERELTHWES

L7228 T, RO MO ERZF L, 2 2 I2IRiE
D dil &) BEEERME RS T2 L12X), W

B - i 851

BLAMEETEALEILLD
AR A~ OHSP2T D A

BER L D 30GEHE H W TR A

11 Heat shock protein(HSP)27 # 5 v M FER
IZ3EA U, electropolation #1T3.

TR AR B 00 & & AT PR LA 5 & 2 8
nieE b

PRk 108 H ISR % whole mount retina & L T i
ryaZkizkh, fﬁﬁﬁfﬁfﬁi%f: URADEESITE ) ks &
522 EnfEE &

IEH T intact 7 IKfE G’)fﬁﬂﬁfii dil 12 & » THfrid I
B SN MRz % < 595, fhﬁl[—f‘?&ﬁ%
1T - 72 1 i # @ whole mount retina T3, IE 412
MFEHTHIL B D3 L i did 4.

O X I, BEE & 2 THIBRIE (B o 72 4 3
ERHEL, wAIZL Lf-ffi%’é'?oﬁ‘?:w') TENRELR
HEn s

1) HSP 27 o il i 5 ol ey

Z Z T, R IL—F{#E# € 7V % BT HSP 27 @3 A
ZATV, MM LA AE A~ D A R & BT L7,

HSP27 X HSP70 & & b2, k4 e flifust 2 &5 &k =
TRIBICH LT, Py ~No U BIBIC X > TEREN 2 H
MESELVWIEIZED,HE2VRTEIN-—VZADH R
F—FEHETLZIEICL > THIBOAEEZBITAZ &
BHIGNT WS, & b Q¥ OH; Tid HSP 27 25 % B
LTBY, ZO7DI2H4 sl "ﬂ’@f%iﬂ"f’]"hﬁ"*t‘ I
TR ERTOZ LW TOET S ] jE el 5
NIERTA2HLMTAZEPMOLNTETYS

F 7Bk, B AR R I A A LR 2T f L AR S
F—2HWTHSP2T BIZTFR2EALMBEHRIES &
P& e TR b — 3 ARHERIBL, 1 2 X B A0 R
Raicx 4 % NGF Br#: % Eicx L T, 1‘%3‘#111}]@0)4‘.1?’?
B EESELIENRNTERE WV HE 2 S,

% ZC,HSP 27 % IRINIZ & 0 BEE 2 520 ) 7= A AR B e
VAL, MR B0 A AR M L7

Ji i1 HSP 27 E % 5 ug M5 M A L, electro-
polation 12 v/cm 5 A, 5 M T 2 M35 2 ¢12k 5T
BAZEDPo (R 11).

% B, Z O 5 M3 green fluorescent protein (GFP) i
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(fi#l /mm?®)
3000 4 %

i A L f et ' fit | - e | l
A4 ‘Lﬁ qumFP HSP27 EP HE 110D A

12 Sv MEBREN —BERZ7BBCS 28
ookl ok
% 1 p<0.01 EP:EZMl{ET-EA

(G2 7z R IR E SN/ FT A= Th
5.

HSP 27 O T A DFRIZ, electropolation % 7o 72
LTI, M5 0 b O & T N A AR B A

A2 | L 72, electropolation # R I24T - 72 b @ L AT

bhWwboTRIISICEEE b (H12). T2, %
JEtn 2 WO AEH O REEZHEL TV 5205, [IR

e AT A 12 Ao 72 b O T IR A A
ATk b —HLT

|2 electropolation %
I HSP 27 23HL Y GA
wakEbhs,

2) BDNF cDNA o i 5 e {4 it 5 4L

Kiz=a2—u a7 4 >~ THhABDNF cDNA % i A
L, fhiE M O PRl SR Aids - 72,

Z OFEERIZB W TIE SR E TV iz,

I BIETORBIGEARIBATYE -2 Bho 272
&, LJWF 1 AT BDNF cDNA %3 A L, UJit% 2 8 H
‘:b‘h‘f?iﬁﬂ'-‘ﬁ’fﬁuﬂllﬂ@ﬁ%:fk&’)t.

ERNC BT 5 sl g L <, Wl 2 M T

85.9%

Do, N

control c-fos Transgenic

c-fos expression

90.5%

- de & oo, P T 1"!’

HIR&:E 104 12%
(fifl/mm?)
2500 —
T

2000 +

1500 | R
BDNF — LU l#r

1000 — _
e AL — B By

500 — =54.9 %
0 |
AL L) BDNF

+EP
13 fRAFYIHTE 2 @M E OEEE AR
b o THT&d |- BDNF cDNAZ##H AL THL &,
HUNTE X Fif S 7z (54.9%).

#190% ASHIRLAE & 72 0, EA 10% Hi D S DO LAWK 5
2w,

L7 L,BDNF ## A L7z O TidMilaEAHs KmE 124
Bl S A, #EFIE54.9% 1T 2R L7z (14 13).

3) HABLAbREEAL DO & o-fos

5N Tdh B c-fos &, MM O A4 - B4 - M
HFEIZBb B L vwbh T b, ZOEMREENIXIE-
EhLTwhw SH, BLAiZcfos PTF YAV =v 7
TUABLWcefos /v 2T bOWELEET S
T, c-fos O MM HT M HL (RGCs) 12 5- 2 BB IZ D W»
TR L 72,

c-fos P VAV Rbelos 97T
e AOMEE S RIGHEEL EHLTWAMEE
terminal deoxynucleotidyl transferase (TdT) -mediated
dUTP-biotin nick end labelling (TUNEL) %4 THERE L
(10 14), Fi2E LT R B0 % BRI I BLEE L 72, ¢ -fos
IR o C, F I VAV 2oy 2T A TIIERE
P poly I/C #5402 & » #1HHIC K& c-fos R T 72

7.0%

c-fos Knockout

c-fos expression

-1 0 3 6 9 14 10

day

3 6 9 14 -1 0 3 6 9 14

day

14 c-fos FIAY 1=y, c-fos /v 2T~ BT AOMEE = KTHEE 14 HEO tunel Bi4E.
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e AR L 2 (BT — @IS —# D RGCs T
cfosHFEENS ) v 7T 7 b7 AT, c-fos it
FEENAd o/, TUNEL BefallBWT, L T
FYAV 29 eI AOBRTIREEI4HTKED
RGCs A7 R b—YARBILTWA. 2L, PF VA
Vrxzyw 7=y ATIIREEMOWNICT TIZKED RGCs A%
TUNEL Btz F - Tz,

LA L,c-fos BBOLN v 277 h=7 AOMWEET
BT7RF—VAPEBLAE LR oT.

ZDT EHhb,cfos lFHEBERGCs ICHFHE I LT R
F— Y ACEELEAZ L TWAZ EAMRE SR
WA L, FA—TVTHFEEND c-fos WA NBIIC
43 TR TENITIRGCs IZT R F— ¥ AW
IRV, ThROLMKEE TS Z LA TE 5.

B BERBEMR P aT—r O VDN R
LT ERABE L. ChesRT 1 AEHZ,
EFNENOFRAT THARRBICESHS 2 BE L.

Blgtix, /v 2777 by ZA0OMBIZE#3,6,9, 14,
20 BIZfT o725, P ¥ AV 2oy 7= 7 ZADMIRIZ%E
REAPHOTE L7272 M HETIT- 72,

SHE & B L, o-fos AIRRICH HEETITHAERER
PIEWICHEBICMR S, ST hid, cfos DVRRICH B
BETIIE B EAD RGCs IZT K b— ¥ AH5E
BXhTWwhIteRBLTWeEEZENS. c-fos D
TWw/ w279 b7 AOBTIE, AMICETOERER
I S N A RN R L, BEE21 B
R AT 2 Z LRSI N A Sy s T Y
77 A TIIMIRLFE AP = 4, £ @ RGCs 234 L T W
S Z L EHERH D EEDbND. ZOZ A6, MlgEE
PH$ 52 EAREFECHEDOTERETH S Z LAHEE
oo 109 i

(2) NTBHIFIZ X 5B

ARG EBY), 0 E DR EZIT 5 N
LBELZVELVWERETHALZEFbhsTW
& TR,

RAREAFAE L2 WERRIZE L TR, £ OERDE
BENTwLH, Z0HhTHLHMEOMBERSEZESL 7
D T7HIC X 2 HAEQHENFRKELEREEZ GRTW
5.

Thbb BELZUHMETEITA oY A b
FVA = AR L, WHMICHEZHEEL™, £43
I RERLTWwAA) ITF 2 Fut A MIiREAE
AL AMERFoTVWA I ENRbhoTWEY,

— 77, KA AT % ST b IR A L, BERE M
LR ENEZEFMOEN TS, KRR O MR
EEoTWADIIEFIC Schwann Ml TH 0, BT &k
REHMEDO ) T EEIRESMESR LS.

3, KR AR E % 5217 % & Schwann #i g 12
AKX CEZ, TRMML, RME2RBISHERY T

Bk - 0F 853

(%)

ECM4+SC
+NGF
+BDNF
+NT-4

+V (BDNF)
+V(CNTF)

15 REFEATBERORBREBREDLD, BHERH
ORI Schwann #EICIN A T, 57 3 @B, 9
Bl OE 4=k,

% . p<0.01 NS:not significant ECM : #ll i 4} 2k
B4 SC : 538 Schwann Ml V @ WFRiEA

5. ZDIRED Schwann ML FFAEIZ B W TEHE L@
ERTHOHETEZEAL MEMEZEICLDLEEZLN
Twb,

Z 2T, A LTSRN 2 SRS Z Schwann
i % &L R OREICBRREEZ OB & 2
fodi e, AR AR LR O 2 HET DL Z EAh
g™,

FThbbh, WL L FIZZOMBElTd D Mk
MM BEMICHAERD R - TB Y, 2O IR
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