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23, FAE BERKES TLHEDITHLHE 5370
AT L priming (Z/ER$ 507, ef fecor phase
AT 200 2RI T 228 0 H D,
¥, VAL F1b 3 Val9 NKT #la% St LT EAE
FHHIL TS0 500220 Th, Vald /v
279 e ARGLNIKBRIPLETH D,
A F1biL, =2 R in vivo 35 LI-1E5,
EAE 3| T & Ao O SRENEE & ek L T
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EEEbhoThigy, LedoT, Ca/ v 7
T bhVald PSR oy s AR FVT,
DH F1b REHICEET 72 7 74 VLOHBRE
AR %179 TETH D, BFE Vald NKT #BAG
FRERMICEETE 2 HEN WD, £/
—FAFEOER S LI, MRl 7 FF7~v—DfE
BRLEETHD,
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JEAEF BB FEEEHBE (2 Z ADOEBEFFHTEE )
AR &

ERUEWCERBERFEGET X b A MRBET 3
14-3-3 BAEOT A ra Y F— R TBiTA%E

g g e B N k' BB OHIE

[ELFaf - st o7 —PiRTMEET i
ESLFEAR - fhiR T o & —HEMle AR BERBRER

MRER .

% ZMRE{LAE(multiple sclerosis; MS)IZARMHEE - AN - FHEA & PAEME TR B B SAE Il B 53
BEL, e BRERSBRELEMPBYBEL CEFTTIEBETH D, REFHITITEMEHIC
CD4 T fifaeesn7y—CaEheda) B MEEBERBERTHLIAY ITF Fay
A FOMIAER LB L RO L, EEHIIIHEELE LR N DD REVBELT D & EHE
#5553 (axonal injury) % K L TR W 2 EBBEY R, ELREMEY A M P4 TNFa, IL-1, IL-6,
IPNyIE7 A bt FOBREAREL, TORBRBEERBRBIZERLAZT X bathA MILo
THREND 7Y 7 i (glial scan TRIBDID, Glial scar T2y FoAF o RS a74 270 h
YEEBEILED, BEREOBBEOMEIIN L TIREEEERT L, oT7 R b sV A—
A (astrogliosis) % A SRNCHET A2 Z Lok D, BIFEFEZEE LR EMRBEY BT 5168
ERPRBEEATREE A H D0, MEE CTEONFHIRFEM A A = X LZ+HGERAEA TV,
AL MS BHBEEICHBR T ARIEMET A b aH o k(reactive astrocytes)?s 1433 HAE LT B R
BYHILic&BL, 1433 BARARERAELILLIA TA YA MERBEESEPH
&7 4 7 A b(intermediate filaments; [F)® £ X > F o (vimentin) & t9§% i2 FUAH #E B84 | 5 E (glial
fibrillary acidic protein; GFAP) Tdh - =, AWEDFHERIT, 1433 EEE 2 reactive astrocyles (2364
T vimentin & GFAP #* A 5T v~ & LTHE, intermediate filament network Z 4 L T
W5 ETREE R IR T D,

A. BFREBRY {3 N ¥ T homodimer X heterodimer % /% L .
1433 BAEEGAT 4338 EICE:E BRLY VBtV 2 b — 7 (RSXpSXP)

TV % 30-kDa BB EE T 7 ED isoform #H T3 2 SOBHAEICFEBICHE L T5l &

B.v.5,1.C. 0, oHIBEZ D 2FEEE D isoform FEL2@BEARHDH, Tabb 1433 1T



Ras/Raf-/MAPK F#% Akt-BAD RiZBiFH L7
FIMERERF T 7L —FLLTEE, ¥
ARl - 8% - EERHIEL TV D, 1433
RSB OBRICHMRISER L, £ORM
{3 Creutzfeldi-Jakob 5% CIIERTZMOBER IS
Eeien, Ll 1433 [THEHBRLEHT
Ao MEEROBETLRESH, VA
SRR R CITtRiRAE - o) TR 1433
% Z& B4 % (Satoh J et al. Eur Neurol 41: 216-225,
1999) , & iff & 4 13 % % 4 % {L E (multiple
sclerosis; MS) CHREZICEELHBELZRTE
FIOFEHE T 1433B isoform B TIEEAR Z &
REEL, THOBELRDILETRLE
(Satoh J et al. ) Neurol Sci 212: 11-20, 2003), ¥
7= MS FAEEEEEMIC BV T 1433 REE 4
BAEBRETAbaY A FIHEBRLTWVWDL D
L 2 84 L 7= (Satoh J et al. Neuropathology 23:
Al4, 2003; Barin Pathol Suppl: S48, 2003), At
e T MS JFHIZERITD 14-3-3 & isoform HEH
% isoform HFREFEE BV TRAEBBFERIC
BEATL. £ T AP YA IR
51433 BEEHELXRELL,

B. BIRF

1) ] MS FEFT FE ¥ 29 5% £t secondary
progressive MS (#791), 40 &% X % secondary
progressive MS (#744), 43 &% & % primary
progressive MS (#609), 33 B% % £ secondary
progressive MS (#5400 4 fEFIZARIT LIz, £
] conventional form T#744, #609, #544 [THERK
BIZE - & 0 ARE, 47 B FE 4 acute cerebral
infarction (#719), 84 &k 5.1 acute cerebral
infarction (#786), 62 #% % £ chronic cerebral

infarction (#789), 56 &% % P& chronic cerebral
infarction (#807), 36 &t schizophrenia (#523),
61 5% B schizophrenia (#826) & XfBR & L 7e,

2) GBS A< U v BEKRARY
K& BT 7 4 & microwave NERIZ 8 &
¥ anti-14-3-3 protein isoform-specific antibody
(IBL 3 £ Ut Santa Cruz Biotechnology) T L,
2 {RFUkIL Histofine Simple Stain kit (Nichirei)%
Fvy DAB TR Lz, £BEYNA % anli-
GFAP antibody (Dako), anti-MBP antibody (Dako),
anti-CD68  antibody  (Dako),
antibody (Nichirei) TR L 7=,
3) B FT A by MELEEEE . SEmiEHTET
MEFEL7-v RREIRR A RIS Z 10%
FBS #0 DMEM THE#ETLIEICLD, TR
b YA b (GFAPT >95%) & #8130 L 7=,

—BET A YA PHERICEMNE THE
ZAERE U7z, E7-BE#(Satoh J et al. Eur Neurol
410 216-225, 1999)IZ VW REMRARE L v T R
Fro7ay M ETo 1

H TRradA FREARBEORE : BEL
b7 ARodA F2EBEE 2D-PAGE TH
Bt - 825 L E. coli THEH - Ff L 7= recombinant

human 14-3-3e protein with Xpress lag % probe &
L T Far Western AT 21TV . FFSAY spot &
AHBEIY H L trypsin FE%, ER 24T (mass
spectrometry) C peptide fragments % [&]7E L 72,

anti-neurofilament

C. IRRR

1) REFITRBEEIBMPLEE - MEREH
B - ME - B NeE - S - TR
EREICRTET D, MERBEL VA - A%
5 BB AR, 174, #6009 1M % FEE



DoSHK v onr7 7y —UREOEMLD active
lesions 7326 < . #791, #544 | inactive lesions %3
&hrot,

2) REMEBLFRICRRNE TR L
OHFHABOMBELERE - BREMFEIT
By, CLm O THAB XN, RMEBRORIEMET A
k@ Ak (reactive astrocytes)idp, ., 0.1, 8, ¢
TR A E 25, eldreactive astrocyteskF RATIZ
B L TR Y KEILDreactive astrocytesiZ £ D
R A, oz E D reactive astrocytes (ZF
HLTWe, oRBEATITA by A biL 2
BObLOREL Ao, EEMEZEEMND
reactive astrocytes e, oCHE N7, MEER
T T A4V 7 Fe ¥ A b (suviving
oligodendrocytes)iip, m, 0 T B X iz, I/ &
Y TFResu7 =R L TREZNT.
3 EEE T A POV A MIcEBR<R2TD
isoform B L Tk, BREIIENFEE
(ZH8E LT 10%FBS NG #ic BT D53 T
1.6-18.7 {EH&M L 7=,

4H EEE RTA oA b0 1433 BEEB
B L LT Ser-39, 72, 83 phosphorylated vimentin
& GFAP #[AE L., RELRETEAE L 143
3, LBEDFREEEMB LT, 72 vimentin (I
B L Tl MS BB D reactive astrocytes (234>
THLEDORRZBDIZ,

D. BE

1433 (FERAME THRMICHERL, £O
ZEER 1T MS B Tl reactive astrocytes THE
LTW5, #iZeldIT & A ED reactive astrocytes
WEERL, BEMN~—H— LD ITEMES
Hb, FlolibED reactive astrocytes (ZFRE

LTUEBHEL, MR TIRER 2D,

P FEF C b 4 M 35 55 2% (growth-arrested  cultures)
{CH 8 L T 10%FBS ¥ A0 5% 28 (proliferating
cultures) CEEHENERTH/INT S, LLEDOR
6 14-3-3 13 isoform FFRANTT A by A b
O 7+ SN RS LTV D TREMEDS
hh, ELICEFEL PTRA MY A FTR 14
33 |2 vimentin 3 LT GFAP L#EELTWSH T
& AR L 7=, Type 111 intermediate filaments (IF)
T#H 5 vimentin, GFAP ORBEEIIFHF LT 2
b= A b(resting astrocytes)\ZELB L T, UL
M7 AR A MIBWTEREICHMT S Z
EBMENTWD, ThbBETAMaYA b
OWIE - BRETIRARBRERE IF OFHE
EHREZDHA, TOBEBT 1433 LEAED
FHIL . vimentin & GFAP % HhD53F I ¥~
w & L TEIVC TV 2 BTHEM: A3 & 2 (Figure).

E. &l

MS REERICHE VT
astrocytes CHEFEIM L TE Y| vimentin & GFAP
EORSTHTE—E LTHE, IF network %
fHE L T A AR H D,

14-3-3 X reactive
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PLP136-150 RX7F RTEKIEL S SIL/) THUACHEY NEHiao Iz, FFEES
BT Ly —HRAEEINS I L ERRLE, IOV T Ly -0FEBICX
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A BIREM

B C AR BIIT D S mAY 22 I Rk
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BHEEINEN, —MCERALBRLBY
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SIL/T =7 A (B# Charles River)
IERARTF REEICE > T EAE %5
7=, EAE FEICAWERTF R,
PLP139-151. PLP136-150. PLP178-
191. MBP89-101. MOG92-106 @&
BEFTHD, FTE2IOA T Pan
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A EAREIR ELISA 340 CBA TH#l
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PLP136-150 T#HEL =HEITE. 3EF
BRIZADBRELRM - 2. PLP178-191
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OEESM#ERM SN, £ T, PLPL36-
150 £/-13 PLP139-151 TEAEL. EAE
DORIEMARSNTHSAHEY >/ G,
-3 MEMRERARL. -7
SIL/] RUAIZBAL, ITNEDHDT TR
% PLP139-151 TEMEL T EAE %35E
Uiz, TO#R. PLP136-150 BfE~< ™
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AT, EAE ORESTHIND I &N
ol

D. BE

EAE DEE%, EAE OEFHEIIFHLT
EIHMEBETLHELE, 7y F EAE £
FATHR<HLENTWD, I OEHMH
WOV, MURSFROER & RIEHER
EMRBEEOMENBET D LELNAT
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bbhot, %YL v —HfHlant
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WA, '
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PLP136-150 ~7F FOREIZ L » T,
SIL =W A\Z EAE BHE % HiHT 547
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+ 7Ly —73% CD2S'CDYFEE T Mk T
HHMEN, Y7L v h—ARFEHICE
B 7F MEEIIMRERE T Ml
BIZLBRLDER BN E, 5%
BIEND~EFBENLTEL WS, Z
DEL THLWVHEBECERY A2 &IZ K
5T, FEALBHEORMBIZETEET
LEREMII S D,
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cells following antigen inoculation in an immune-
171:1266-1271,
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HERBICBES L TWAAEENSSH Y, FHRAREORRICTEESZHHOTHS,

A RKAEN .
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Table | Glycosphingolipid Composition of Cultured HBMEC and HUVEC

{ng/mg protein)

HBMEC-C HBMEC-NC HUVEC-C HUVEC-NC
Acidic GSLs
GM3 153.3 £ 401 31.8+13.8* 290.1 £20.7 153.3£24.2
LM1 729+12.9 22.2 £ 4.5 109.9 £ 39.2 58.0+10.1
GM1 0.89x0.11 077 £0.20 1.06 £0.21 0.75 £ 0.06
GD1a 0.54 + 0.08 0.46 £0.12 0.37 £ 011 0.33+0.09
GD1b trace trace trace trace
GT1b 0.31+£0.12 0.34 x 0.1 0.31 £ 0.06 0.22 £0.11
Neutral GSLs
LacCer 36.9£12.7 228+ 11.0 46.0 £ 17.4 42.4 + 6.7
Gb3 68.5+16.4 76.5 £ 231 324+ 83 336% 7.8
Gh4 231.5x60.4 169.9 + 47.9 149.4 + 66.72 150.6 £ 38.0

* P<0.05 vs. HBMEC-C and P<0.01 vs. HUVEC-C.
*#p<f.01 vs, HBMEC-C and P<0.05 vs. HUVEC-C

HBMEC-C, human brain microvascular endothelial cell, confluent state; HBMEC-NC, human brain microvascular endothe-
lial cell, non-confluent state; HUVEC-C. human umbilical cord vein endothelial cell. confluent state: HUVEC-NC. human
umbilical cord vein endothelial cell, non-confluent state. N=3. values were expressed as ng & SEM per mg protein.
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Figure 1. SGPG content in HUVEC (a) and HBMEC (b) at
non-conflucnt state and alter contluency, Bar = SEM. ¥,
P<0.0001; **: P<0,001 vs, HUVEC at non-contluent state (black
bar).
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