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Glial cell activation and re-expression of

putative myelinating inhibitors in the brain

of mouse model for demyelinating disease
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Overexpression of the proteolipid protein (PLP) gene, which is the major component of central nervous
system myelin, causes unique demyelinating disorder in mice (Pjp/~mouse). In this transgenic animal model,
normal—appearing myelin is formed at an early stage of their life and late—onset chronic demyelination occurs
after several months. He aimed to understand the molecular mechanisms underlying this neuropathology. He
first demonstrated that remyelination is severely affected in the aged Fjp/~mouse. This was not caused by the
deprivation of oligodendrocyte progenitors, expressing Oligl, Olig2 and Sox10, because they were present at a
higher number in the central nervous system of mutant mice than in the wild type control throughout their lives.
These suggested that oligodendrocyte progenitors cannot differentiate or mature due to a change in the
microenvironment. He then searched for factors inhibiting oligodendrocyte development. He observed
up-regulation of PSA-NCAM and cystatin C expression, both of which have been reported to be inhibitory for
oligodendrocyte development and are produced by non—oligodendroglial cells. Thus he investigated the change
in the number and properties of astrocytes and microglia. Glial activation was observed much earlier than the
active demyelinating period. These data imply that not only cell intrinsic mechanisms but also extrinsic
mechanisms contribute to the defect in re~myelination in the PLP overexpressing brain. During demyelination,
resident microglial cells and astrocytes become activated, astrogliosis occurs, and these cells may change the

environment to that inhibitory for oligodendrocyte differentiation/maturation
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TVTHIRDOLD>THDA VAT Rt ANE, PR R CHZRE FICIT) 2 BV RMEO R E
HEE BiF5, STV OEERERE R THD proteolipid protein (PLP)D B HFEAIT, bR TITU L ALE
HIZL OB R BA 5| ST, PLP Z@RICRIE L~ VA THOBEENS SO, BRIFEROBE ITKEL
TIERD OB, PLP BIEFERDICEALEOEAEA30%E<HHRLEER T A T, BT RIZ
%35 B ETIHEFEIEIA, TOHRITY L EMMIEEV AR T, A ETITHEMEL TLED, #-T. 20
VR LERMEH LA TARDDICE AT T VBB, EERRE DN F AN = A LTHEVASN
TV, RRZ, BEIITMS A E R IES A0, [MEE IR A B Z0I ) U N ER RSN
VDRI ESDD TR, BB TIE, ZOIZV B RA TERVAD =R LEBALINTTHHIC,
MDFZAT DI VT HRDEALRA VT Rt A "D b &I AR T O RBENE R L,

ZOREESYATIR, ALFER~—h— CRELEAVE T U Ra A MBS, B ARV EFEELTH
Too Fio, EH<VAOHIERMREBHEL TOAVITF R A MUTobE Iz, ZL0b 0T 2hadAk
WZELTe, TE> TR U B ASRERV DIXRTERAIRRDERIC LD D Tt D5k FREBIIZ 5
NTWHEEBZ2 LN, £ZC, AV F o FadA b {bEHETBHREFTHS, PSA-NCAM (polysialic
acid-neural cell adhesion molecules) & cystatin C (cysteine ptotease inhibitor) DFEIREFREE B THHR /L
A, EBLOEADBFARIZLERT ERL TV, PSA-NCAM, cystatin C EHIZ T ARaHA N THESILE A,
T AN A MOFREIZREL 2o TRY, OB X Qe 77V TRV ThH, FOEMLTRETS
WEEEIZELL THLE, BEAICIIEMLESNIbOBMEL TV, TR AR I7aZ U7 DOZEE. i
BEDSEE DRI LBES Iz, 2D b, o Z VTR, TS TSR 7234V 7o R ad A ko
SEET QORI EREZ LN,

Vb B3R BEREOE T VEMIZ IV TEDOBR MR RA 20 FENAVIF o rat Ao
TERYRE 720 Tidied ZV TR SRO S LIEIR F A5 L THhD L 2R Lz, 2O EEER
BOREEEZD ETHERRMREEATRY, FHMITEL THHSEZDLNLO THELEEE B LITH
W7z,

FAFR L DONE AN, (EEFGROR M, EREROMIR, tNRELOBER ST OV TERIGE
DWIRENT=, FRFEEIIAIRRIZRLIA LT, AR SO TR 3EE CREEANICEN N TRY., BB TH TR
RTDEITGTmHALOLHET SN, DL EOFEREND, BEE LN BT AKEECEL TNDELOL
EELZBSITHELE,

— 237 —





