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[BEE] 73uA4F - _R—FEHMEE (amyloid beta protein precursor APP) ZZ(LMic A 5N 27 S
oA FHOFHERERZTHY, RBC~NTVREB o747 ) %> (heparan sulfate proteoglycan
HSPG) Da7EHTHIZ I EMTFENTWS, LEaoT, BEMcasns BEER L HSPG 2k
L7z58D7a54 2704y (PGs) BB L I HiFEMEIC DWW THRE Lz,

MRt SIE, 48 BIOIEFEFREE DB & —FID 7 VYo g v~ —RO¥EE, HEHEE L& LHEEER = A
v, AT URBIOT AT Ay, MTV~SS VBT T A7V h Y, flav il FURBRT a7
A7VAHY, BIU2EOH 0T A7) H > « HEHE « Pik TEIMOFRBEREM I D W THRE L 72,

(o1t} THIT %% AB—neuritic plaques (NPs) 3 & U R EHEZ {t—neurofibrillary tangles
(NFTs) TOSEREME T, Pi-HSPG-HEB—MIcH < BtEE R LIS, o 4 BOFRicOnTHE
HBEZ S hz, Neuron IZBIL TX, BETLcHilkE e BT, RERERENA SN, 770 THElg
MRS R IS DWW TE, HSPG DA OFUE CHURMESTRR S lz, BRIIE D\ Tid, amyloid-deposits
EE R VINE, T ICBHME CH-HSPG-Hifd L ORIGHEMSTEE CASh, L L, o 4 EEOTIAETIE
amyloid-deposits # & T METOHBHETR L, D%, HSPG RIEHIMEDEHEES (common com-
ponent) ¥ UL TEEBA& 7z, HSPG i2BId 2R D SR b RI—ORAE TH - 7z,

AGETH ST 5722 £ id, HSPG AD 7o 74 270 4 v OFRSMOBLEEED % 2 L2VR
&7z, Neuron ® glial cell 288D PGs DEME A7z Z L 1%, PGs BWEI T2 Vv —7 D ThOE
fbizgY, £EEAL L TEMCEET 2 -y BEEAPY VEH EHAMEL b5, neuron DL, HE,
NPs, NFTs DFERICE L BERELZEKRT 5 E2 5, DEOHEBREERBLME 7 VY A v —FHORKE
THET % L WE OB I EREOME D S CREEN S ZREITD Sk o i,

Alzheimer J51Z D> C D HSPG ORTERXZ D W T OHE IR H 505, ZHOIERt b B OB
MWD PGs DWW TOWZRIEFIDTTH Y, BED KL~ VEE, /8T 7 4 VOB CREEE ShTw
7o & bR C OB REICRRII L T,

RENHLHI L Do TW5,
- EREND bbhroTnd

INERICFE S © MO ABRIERC BT 2 R
FREFEZ L LT, MEMROEE - B/L, 7
VA v —HEREHEZEE (NFTs) & X UEAR
(NPs) 8biF o s, —HT, Zhoo®fbid, 7
VN4 < —i5 (AD) OFEFEHETR 2 /HEOT %
ZEThHIGNT WS, UL, EERE/LRE AD
fieTix, ZhoiBE, SmB L UHERREICES

NPs O FEHERSIE7 S a4 F - R—FEH
(APP) TH Y, NFTs 13, EREB by v E
HREES N T w5, HE, REBtbahi-7o 74
7%y (PGs) OEIEENT I uA FILBICLEX
S RpHELBETHL I EEMEhTET, F
BRI BT 2 BER, & 512 AD ORERE
OMFBICEELZROZERT 2 X5 x>0k,

ZVay s /705y (GAGs) 5wk, PGs

1995 4£ 10 B 5 B3, 1995 4 10 A 19 H=H

F—T—F MoEl, FOTAIVHY, FTVAVE 7Y Hy, SERBREERE, TV TR,

(BURIEERSE . T 160 RETEHE XH1E 6-1-1 MEERKFEREFEE —FHE 2
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(1)

Tel : 03-3351-6141

lh?(



1996 4 1 H

2, AD® 57 AEERE (DS) O TREEMICHE
BHLTwa ez, 6k, BEVHHORIGS —5 —
EEZTELD, EEOSHORRICLEE, Zh
SDOYVEIZEIZ NPs, NFTs WCHER G & 572
3 T7% <, neuron % glia HifE D iz ATHR A I B ZE
Eiz, TOHBEERRZ NS DESFHERIE R FED
E NDOROFT, NPs, NFTs KEHEEET 20T
%<, BHRRO % A S DS FEYFEHZE LI ATRE
LG, (BlziE, zhrfilszZEci3atEss e LT
b), HEAICEFICERL, EREEIEAL, BE
FICREED R—VEHAPY VEH) EHBAELT,
NPs, NFTs DR EMET Z 122D i Lgvnn?
PGs 3iBRIL S hi: L Efishi: 2 7 EH
HOERRRSFOMMTH S, &I, TIHEHRR
R T, APPZ HSPG @2 7 EHTH % ATREMEDS
EHanT&, APPOXRZ7F Rix, b bk
HoNBETIuA RN« FT7—7 « a7DELEBRE
RTHY, brEOMBEHERAL Y FWMEND
HSPGO a2 7EHD T & /EBOEFI®H 4 X2
APPDZNEBODTETWBE I ENRENT WS
DT, HB LI b=T2FObD LRSS,

ADBLUDS 2RI LI-7aT4 7 ) H %
WMOPFEERIIBIRTET 205, £ MO
EO K ABMPFEBRMFRORE T 2\, 2 2 THRMX
Ti¥, %D P PGs-monoclonal antibody % A v»
T, fnigizd &< PGs OFBF%Z, b sREZEA D
T7IiuA R e R—FVEHHE (NPs) BLUY VE
HHEB(NFTs) & OBIRTHREL, & 5 2hmiic
B 2 EHEA 7 1 7 A 7 ) A o HIROREER
BEIXOWLWTHRELL.

MNEE L UFHE

BB AERE L >y —B L, HRERAYR
HEE—EO N —F VERMEID 5 B, BEHRFEE
FHEIEOBH D L DERNL, 0RUED b D ERERY
HU7Z, ¥F Y sF v A.27a54 K (CPC)
R ) VIECEE L E, SMEBRREES T
HIZEMT R 4 A 2ERL L, ¥5, $wikE, ¥EEEEE
5 < CABEES 2 HERC AT, B 42 6, ik
416, 5+ 83 BT, F/INFEHS 42 5%, HEK 106 5T
H5, —FID 60D TNV NA ~—JFEEINZ 7.
BREG % FER BN, 55 AR ABE, 55~64 %%
B#, 65~745%% CHE, 75~84 3% % DB, 85~94
B ERE, OSmULEEZFELELE. 63271008

ZF b MIBKCBY S0 T A7) H DB

74 ABYRERANT, BUDIATF I -
RGBT L NPs, NFTs OFERFEE L 77,
DEBHERIFER LD, PGs O by s
%, neuron, NFTs, NPs & 512 glia #fifE, HXP9/)s
MOV TE I o7,

B LERR I TRT, @EMIVES R
7zt MERRD 7o v 7 kD YR BT A
TBIR-Mk, LizdoT, EEO 7 a7+ 704
CVOREEE—DY —Y v FNTHBMETT 2 =
EMNTET, 8B DWT, TROGEHEMRILEH
BB I %o,

—RPiEELTC;

1. iR UvHEB 7o T4 270 5 v
(HSPG : 7E12 CHEMICON INTERNATIONAL
INC), Bi&E : 7 v kEki& HSPG, Ktk : HSPG @
aIT7EH;

2. iT VI VR TaT A7) b ik
(DSPG : 6-B-6 411 38), HUF : & b UNERHEIE
#IE DSPG, Kt : DSPG a2 7EH ;

3. Piar Moo FomEE- Pk (CSPG: CS-56
EAFETE), E: =V V) DESEFER
CSPG, Rt : CSPG o fIg§i—CSPG 7°V a4 5
TVAYDA, CHATRHBAITS,

4. PLraTF 7 v digested HiE - Hifk 4S
(Di-4S:2-B-6 HAb2T2E) HiE : 4 D CSPG %
arvirodFF—¥THEHLLUIDE, Kitk: 2
Y FuAF)+—¥ ABCHILER, o747 )4
D a7 EEANC R S T2 53 fEM o 2 S & A
3,

5. JiFuTA4 7Y s - digested FUF - Hifk 6S
(Di-6S:3-B-3 AAb2ET ), (FuEMIE Di-4S L[E
L) 2w/,

HIALE & LT Anti-HSPG-Ab, 0.4%-< 73y > 37°
C 5 ¥ ; Anti-DSPG-Ab, Anti-CSPG-Ab, Anti-Di-
4S-Ab, Anti-Di-6S-Ab ; 90% &R, =g 20 5 TH &
Toiz,

IR LT, =F LA EAXA M7 7> LSAB F
v b, DAKOBXULSAB2=7 7 —¥%)LFv b
PHEAL, #FEHELTDABB XU TMB 2 Hw
Jo. 730AR RS EARBOHMICREET 3
DEPERET B 72012, B HSPG Hifk, 2> =
— e Ly FREDRIET 4 V7 —FOEHS L OF
7IuA N e R=FYEATETHREL 72,

-
[
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ATF I SBEBEOMR:

t M NPs, NFTs ODHIEE X753 >
RPETHEL (K1, a, b, ¢, d), 4X10HEFT
THEHREFU L OWTEREL, 1HREL7D OHRA
BELLTHV7Y ML, R1IDX DI, grade 7L
Jo. HES/NERIE, 6K THD. 635 &
S WHEHBED T XTOEN, iz CAL OFEB L U,
$4RE] (subiculim, SBC) @ ¥ DEALICB W T H,
NFT #ugsmL CH LY 2 ofERSED 5D,
NP 13 CA1 BX U SBC D EDEBALICBWT b, NI
B &b 2 EM % A8, NFT 28~
T, HBEFID R o Tz,

1 PGs $EBORR :

A :HSPG iz DWW T

1. HSPGZ, fio7as74 704> &0 REK
eo3sE <, NP o diffuse, primitive, classical @ 3
HEOY A 7 TCRIZAFORIGE LD Lz (K2.
a, b). 7 a4 FiE, kKo NPs, SEECA O
M&E B LU NFTs ICHFEEL, ZOET HSPG 358
BRI LZ (2. a, b, ¢, d. ¥ APP#L
ErfERa I N IERAE, 7 IuAf FiREERST
NPs <0, & 721 Tld 7z <, #EZEiit % 5 < T prim-
itive plaques iZ » FEFE & hL 7z, T O primitive
plaques DEBIZ A 7 F 3 > « R THIREZSE D
S8 RHER LUz, SR BT, $it HSPG Hiigi,
NPs OHULT S a4 K a7 REAECEEERL . (K
2. a), BiZ, 7304 F-a7%2&HF L%\ primi-
tive plaques Z 4k L7z (M2. b), a>vIT—-V
v R, 7 2 o4 K - N—=YBEHBED
diffuse plaques ® $T HSPG Fifd TRk & iz,

2. PLHSPG ¥ NFTs 238# 32 2 & TH
%, LR R S IR D ghost tangle THE
EieBEERLE: (K2, o).

3. ¥t HSPG Hifkid, B 5 X UM O IME &
BhfERcERLZ (K2, a, b, ¢, d). Zhb
OIMEIZWFhyarT— - vy FRADRLET 4
N —TOBETT o4 FIEBEOREBITHES L
Jo. 7oA FREREEOIEEO/NIE b REReE
BETH o7,

4. ¥t HSPG # T3, NFTs 2783 2 LAghic
NFTs zF L wiElla e s8# L7z, Lad,
AN DY R7 AT v iE & BRI BEL TE

R

" E M

(3)

N

¥ O R EMEELS
=1
NPs(cAn
50 PAE
20~49
10~19 1
1~0 1 2 5 4
0 9 12 8 15 15 8
AR | BE|CH |DE|ER | FEE
NFTs(cAD
50 LA E 1 4 4
20~49 1 4 3
10~19 3 4 3
1~9 i 9 7 2
0 9 12 8 4 2
AF¥ | B#E | CH |D# |ER |FHF

g2an (M2. d).

B:DSPG D> T

1. i DSPG Fifki3 NPs 258 L7253, £ DT
Y, ¥FiC classical THEEE R L7, L L, it
HSPG fifaEiz ¥ Tide»r o7z (K 3. b),

2. NFTs % b3 L 72231 HSPG ik & 131F
FAREETH- (K4. b).

3. PuDSPG fiffid, MM %213 & A EF8F% L
Bhdodel, avd— vy VBN, RH7 15
—FT7 a4 FEEOIE 2 Eriz (555E)
L, Lo, BMmE L 2o 7z,

4. PLDSPG #ifE 1 NFTs #F L 7% \» neuron
R B8, F ORE X HSPG Jifai @ & [Hi
ThHotz (5. a),

5.31 DSPG P&k fifgst~ vV v 7 2 (ECM) T
OEMETIL, L gliafilET B ez
5.

C:CSPGiZDWT,

1. $1CSPG #ifkiZ, NPs %®#1; DSPG itk & 1F
R CEECRE L (K3, a).

2. NFTs % b #i HSPG #ifa e & BRI 385
L7z (K4. a).

3. BAIME 2 DTk, $1 DSPG FEO RER
It & FERRTHBETH > 2,

4. PiCSPG HifED ®ERK ik NFTs #F L 72
V> neuron THEE S iz,

5. ¥ CSPG #iif&ix, it DSPG itk & FF,
glia Mg ICBEE 2 UER G Z R L7z (K5, b).
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Z b MIBICE T3 7o T4 270 b DEEE

x2
S
NPs NFTs vessels neuron glia ECM
PGs
HSPG A 1+ 1t 1t + +
CSPG + + = 1 1 I+
DSPG + + T~ uy H s
Di-4S + SE g + + i
Di-6S + + et 1 + i

6. PLCSPGHLfFix, Miflgst~ bV v 7 2
(ECM) %#8# L7z (Bd5. b).

D:fJi7u 742700 EEPUR - §iid ; Di4S B
L ' Di-6S (Anti-proteoglycan digested antigen
4S/6S) 1ZDOWT,

1. NPs, NFTs % & & 25837 % WSFER I
1. DSPG #ifk, #t CSPG Hifk & FM D G KIS
botz (3. ¢, d, 4. ¢, d)

2. WWIEPR T, Fi DSPG Hifk, #i CSPG #1
L ERORERIGE TR LT,

3. neuron iZDWT b, Hi DSPG FifE, it CSPG
Pidk L RO fER G E R LT (K5, ¢, d).

4. #iDi-4S ¥ifk, PUDI-6SPifkE iz, gliaffll
fa& ECM THEF L fERIGE R L7z (K5, ¢, d).

®#%.2, DSPG, CSPG, Di-4S, Di-6S ¢ primitive
NPs NOFEH %X 6. a, b, ¢, diZRL%,

U EDORIBREDLERITF 2 TR LT,

% =

t b OB 2EABE (NPs) Ohric7
SO R-R—FEHAEZZFLT7 30 RIEELHD,
PGs %, D27V a% 3 8 (GAG) BZDLS5%
ERALIC SR LR BEE L T b 2 ESHIBAL
7z, THRE—EBAEYRES T EDRE2 5?2

Snow 5 i¥, AD % DS D fyfa#od T, PGs D
TH HS-GAGH7 S uA K« R—FBEHASHET 3
oA RWEOSNIHFHRERES Lo THEEMS,
HSPG @ core protein @ 3 & ELic BT 5 F
HORBTHB L LY, DD, brEErEC
b eI EMEBRO NPs %, & D& I HS-GAG
MBH B L) BEEIZ, HS-GAG OEH L O T
OYER7 2 o4 FIBFC—HLTHEET LI L%
BERS 2, Z0%HE, HSPC BRI N TEH L
BB > THEET DI LY, FEIATIC
HSPG O—#& L THHFEEL S 5. Snow & DFEER

T, AD % E DA, HSPG X7 & oA NES
fiz%, NFTs % neuron D7 iZFEL, CSPG &
i3, NSO THEELEZWEREL TW5BE,
EECLZ2SEORE TR, RERICEHEL 2
PGs @5 %, HSPG, DSPG B &£ Uf CSPG iZ, ¥
T NPs, NFTs O ClHtEic IR L7z, UT, &K
NDOREBICELZ AL D,

¥3, NPsTH25, 7304 K- R—FyEH %
EHTHRY, £ PGs i3, 3D NPs HIcER L
TWw3 9, diffuse type WBIL T, & <2 HSPG
DOFRSERIGENERNIC D 5, Btz i, R
F AP (primitive plaques) ®°, %I OHERERIC
o TWAMRRIEIZT I u A F - R—FEFEHD,
7iaA R - _R—=FYEEFEKE (APP) o3 % E
FELHFEREELZSATHSE I L2ERT 3,

Wiz, & b BRI D neuron % glia 12 PGs #37F
EL, Ladb7 34N - N=—yEHESUIHMC
RELTWS Z Lix, 2hsO#ifas PGs #HaE T
b HHREERIFT 5.

B3IEH I, £ FEIMAD NFTs IZ PGs ©
GERESBHOBESHIFENE, ThiE, N—
YEALERY, yVEAE PGs DL Y 2EK
T2, LI, EERKo T HIEMED NFTs, D%
D, ghosttangle & L T8 &% (neuron4+) @
NFTs wBZE s iz, HiiRD NPs HOEFE D FEE
Ehb¥TEZSE, PGs S, bt MIOEMMO I
B3 2% NPs® NFTs OBFEDOHKERTHL Z &
FEFEELTH, TAVER MR ERICE E
%573, NPs & NFTs BSHHAEICBIED 2 & v 51K
MEEIEFFTE2HDTH 3,

F 7z, F OO ECM 437531 PGs Fiifiz &
STEDEIEEBEINI L ERETLIEZ B,
DSPG, CSPG »37'Y 7 #ifaE: A HEH$ 5% 2 &
BHEI N,

—fk#z, HSPG OFIERIESS, D PG Iz~

(4)
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gﬂ:

EUEELS

‘ 1 x5+ 3r—RgH

a. classical NPs x40

b. primitive NPs X40

c. intracellular NFTs x40
d. extracellular NFTs X40

2 #i HSPG #:ta
a. NPs (core) x40
b. primitive NPs X 40
c. extracellular NFTs X100
d. neurons x40

3 #1CSPG;DSPG;Di-4S;
B XU Di-6S #t
a. CSPG classical NPs x40
b. DSPG classical NPs x40
c. Di-4 S classical NPs x40
d. Di-6 S classical NPs x40
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4 1L CSPG;DSPG;Di-4S;
Di-6S; §+fh
a. CSPG : extracellular NFTs
X 40
b. DSPG : intracellular NFTs
X 40
c. Di-4 S: extracellular NFTs
X 40
d. Di-6 S : extracellular NFT
x40

5 #1 CSPG ;DSPG;Di-4S; *

Di-6 S %5

a. DSPG : neuron X40

b. CSPG : glia cells x40

c. Di-6 S : neurons, glia cells,
ECM x40

d. Di-4 S : neurons, glia cells,
ECM x40

6 31 DSPG ; CSPG;Di-4S;
Di-6 S
a. DSPG : primitive NP X 40
b. CSPG : primitive NP x40
c. Di-6 S: primitive NP x40
d. Di-4 S : primitive NP X 40
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<<, Lhrd, XY multifocal R 5N £
BETHD., RHTH, MR REREETE
2EZEES, VART7AF VEREEERBRED
THEs .

BE0®E /2 7 uF —NPilkE T OMIREFERIpZE
wE Bk, ADMRIER & NNkl miE#iao %
WT, 7TIOAR e R—FEHZ, VRZRAF VA
WKHBELTWE I ERRESINTWLEYY, 20D
Zrid, PGs k7 3uAf R - R—FEHD_DDE
ST, & NIERO 2 CHBO RSO H %
CrREWL, 2OL, ZOo0ESTFRICEAD,
OMEEROH 2 Z L 2B Es5, TbZH YR
TAF VD bOIE, N, BIcBRL
OHAMBETHY, A4V Y —LHKDBDTH
29 E¥OE MY TH, AD Tb 7% UL Tk
rryucrEnL, AD OO Y K7 AT CERIT
ISR L2 RRETH > ¢, AD OFFEFRETR
WZ EiREBATHZYY, Lpl, o LTEER
EERE L XS kv, SEIOE MO T A S
Nn7zPGs £7 204 K« R—¥ BEHOILBRIEL
neuron MV K7 A F >R L BFCHERL TRS
N2 ZEDERIT L S5 RDS, FEALE PGs 5%
SELTWS Z LR EZRT 5, BE, B
iRt s iz HSPG @ & 5 B¥VE R, Ml TZ A
VY — ABEROENERHE T 29, 25 LA
ERD APP O7 S u A K« R—F BHOFERH
AFSSA YT RIT S EBTROSTREINS,
OB APPB L U7 3 uAf K« R—F BHOMEE
WlENERE b T EELOND, ZOT S0
Ren—yEHEFERE/7 S04 F-N—FEAB &L
VY PGs DT A VYV — ANERESHIRMIZRN O BAE
DB, DWwicid, ML >TD
DB 75T B, ZhpSE(LiN, AD IOTRE
2EOZIENIC I S8, 88, TEaAf K e N—
5 EBEFERE/7 S v F-_—YEH, 8LV PGs
OMIFaAB D ET 2 £, Zh o DD TOMEINE
BEeKoORECRsNS, b, Ih60
BFOFERNEEDBEKENCHEE T S ol Y
Brnd, ZOMIz, PGs OMEEMIANERIIRER
Bl & HE, EFEOBRTIE, PGs 253 %13
FOIA VYV —LKRBIZELDEREED H 5.

LA OGS LERISITIC BT, BE, B8
BEE S O MIRMIEA T D PGs B, Mims & b
o, WEhER &R L. —7, AD BN HSPG OF

" E B K

s

&

e

HE Eo4HEELS

OB IESIC X 2 ) K7 2 F > FER IO HE
X gL T, HSPG 2 H.0 12 L7z PGs O ke

FaNHIRE  (MoEl) oY ORRFENESE
Wz 3, X512, NPs ® NFTs % congophilic

angiopathy O 38 17 2 HILOREFE A,
PGs O neuron AFIRSEL b o T Z L id &
Xhb v, PGs BSHIEIKOINE $, NPs D7
o4 REABLCAPP & L b, FRWCERT 2
ZLE PGs &£ APP 0 —o OWE ORI - 72 4H
HEBAOEREEZONS,

Schubert & DT bbb k52, ElIEHE
BEHifalE (PC-12) L vMbahiz HSPG 027 &
B> TWwa 7 8 BORSIERFS APP O Zh
LEBOTEEMULTWE Z s, ZOTDDHTIE
FUEMOETHEEL TW»wa EERITINT NS,
B D in vitro BB T, HSPG & APP & ORI
/97 binding affinity BSEET 5 2 E035» > T
X719 25 U EBEREG, IS DESFNT
T4 R« R—FVEADFET 5 £ 25 THBEDORTE
MERSAET 2ARMLE > TETWwab, HSPG 2 E &
T2 PGs &7 IuA R« R—FEAMBOHKEE T he-
parin % heparan sulfate & % H 43 B 3% nexin
OFEES EEUL TWw3®, RAOZ & <, Kunitz
inhibitor K x4 > % &t APP 3WEO 77V 7~
MiEED bRBET, BHSRER nexin 1 TH
%1018 Kunitz inhibitor F X A4 ¥ 2 &A TR
APP iZ#EE Lie~N T U RREE IR, tEE VL EL,
F7, BASMREN CAREED B 5. KR,
EHEMET S oA NOWE LR 5. invitro EFPS,
PGs 137 2 v A NERICSARIEE (D% D APP)
DOEEHEOAAICBIRL, MM S o1 FO
B RRETH B =7 - ¥ — PANDED A A
WCEELREEHEI WS,

Neuron D%, NFTs, NPs O HIE & i3 imix D
BETHD, BEICIE AD O 3 KREFRIATR &
%%, Ein s, MoEe AD IEEREZ WL
EMRBEEZ oNTER, Lrl, &I, MED
FIHL b LN LFEAEEY, &I AD TREFH
S TFHEWERNCSIEE S N, in vitro EEROWTFE L 5
MR ORE T IE, WREERTOLETHD,
basic fibroblast growth factor (bFGF) #% AD f®
NPs Oz dH D, MIREROKRIC L > TLET
HDHIENSHoTHE0, Lxd, ZOMEZEE
OREWE, BYIREEOFEES ELLETDH
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%202 DEYIREEDOVEDIF PGs TH Y,
RFEHYED HSPG TH 3,

LLET & D 1628912 AD O BGRE# X TE 5 1
BT GAG BDO LV ARUME W T L 3R X
T %2329, Snow & I EERIFEZ2HWT,
i1t GAGs & % \» i3 PGs %3, AD O fiifE#ko + T
NPs® NFTs 7 2 uf FHliFEE2E T %KAM
BRRHL WS Z ERIFALL. REE T, ADD
fx#E R D 5T PGs X GAGs DIFFR 2RI D b D 138
EENTIZ W, HSPG D a7 EHARH B W IE %
DOHIETH 5 HS-GAG 2§ 2 HifEE W3 Z &
& > T, Snow &1k HSPG @ 2 7 & H 13 NPs ®
BMEAND7 S aA FIWERMLICFET S L2 R
WFL72, & 51 HS-GAG filg81%, neuron, NPs,
NFTs, glia filgs L VMETHRBE L TWBE L%
Hol, ThoDHEZWTRS AD ORHEETD
REERER T o 7z, —F, Perimutter 513, HSPG
DaAT7EARIHT 5P AD DAL S FTIEED
ZXOEME OEEBRE CRIEEED D 5 L 25
BHL 7229,

4% T, EbfYL AD f¥D HSPG % HS-GAG @
REWZ DWW TIEAEZ ENE T &z, i,
HSPG, HS-GAG & NPs, NFTs, neuron, glia ®
BIRIZDOWTIE, IATHOZ ETholz, £zl
T, microglia % astrocyte @ 7% 2» iZ HSPG, HS-
GAG B3FET %2, NPs 2EET 5 itz 2
NORTFEET S, EOLS%5 4 7DOMEL NPs
DEPTINSDEECEELTwER, Lk
RAR R SR OMEIIC B 72D, EHZIEE O
WESE2HbE THEED PGs DRFEEZHL»IZL
ko eElAad,

ZU®IZ, £ TOREED NPsi2DoWwT, D&~
—5 «EH, ¥V -EHE PGs OEDBEfRIZDOWT
T LR C A > 72, SEIDORE TR
ED A% 6T, ~ROEHEMELTD PGs IFHES
h, EREHOETELVWERIFTD Shgh o
Jz. HSPG LISt DE ST, 2% D, DSPG % CSPG
WDOWTHE/ 7 uF— NIk HSPG X433
Pk & ®mE5 D= 13 H 2 DIERO BIERIG 2R LTz,
PGs/GAGs DR BT, BTk L,
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Immunohistochemical Study of Proteoglycans in Brains of Elderly Humans

LI Yu Ling

The First Department of Pathology Tokyo Medical College
(Director : Prof. Hiroyuki SHIMADA)

In an immunohistochemical study of proteoglycans (PGs), five monoclonal antibodies which respec-
tively recognize low density heparan sulfate proteoglycan (HSPG:7E12) ;localize dermatan sulfate
proteoglycan (DSPG : 6-B-6) ; react specifically chondroitin sulfate proteoglycan of both types of A and
C (CSPG : CS-56) ; and recognize chondroitin sulfate ‘stubs’ (4S, 6S and OS) remaining after extensive
chondroitinase ABC. digestion (Di-4S : 2-B-6, Di-6S : 3-B-3) were used to study the distribution and
localization of these components in normal human brains of non-demented 48 autopsy cases and a brain
of a case of Alzheimer’s disease (AD). Accumulation of the sulfate PGs was examined in neuritic plaques
(NPs), neurofibrillary tangles (NFT's), neurons, glial cells and extracellular matrix of the aged brains
revealing differing results following studies with the above antibodies.

Immunoactivities for antibody to HSPG were clearly demonstrated in classical plaques of NPs
containing a central amyloid core and also in primitive plaques without an amyloid core. The
‘amorphous’ or ‘diffuse’ plaques were also strongly HSPG-immunopositive. In addition, HSPG-
immunopositivity was almost always observed even in meningeal and intracerebral small vessels/capil-
laries which did not contain amyloid. Immunostaining of four other monoclonal antibodies (DSPG : 6-
B-6, CSPG : CS-56, Di-4S: 2-B-6, Di-6S: 3-B-3) was limited to two types of NPs (classical and
primitive types) . Immunoactivity of DSPG and CSPG was easily identified in glial cells and extracellular
matrix of normal aged and AD brains. HSPG, DSPG and CSPG were immunohistochemically detected
in both intracellular and extracellular (ghost) NFTs and nontangle-bearing neurons in normal aged
brains and the AD brain. Immunoreaction with HSPG was strongly immunopositive in all three types of
NPs (diffuse, primitive and classical types of NPs) in contrast to the four other antibodies. However, no
distinct difference in immunoreactive intensity was seen in the AD brain compared to normal aged brains.

Although there are a number of studies on the localization and accumulation of HSPG in characteristic
lesions of AD brains, the findings manifested in DSPG-, CSPG-immunostained NPs, NFTs, neurons, glial
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cells and extracellular matrix represent the first demonstration of PG macromolecules in normal aged and
AD brain. The observation of immunoactivity of DSPG and CSPG within specific lesions of the
aging-related process, suggests that specific types of PGs which have a similar effect as well as HSPG
appear to contribute at all stages of the degeneration process of normal non-demented human and AD
brains. Also, this morphological fact suggests that sulfate PGs may play a common role in the early
development of aging brain and that the accumulation of these elements in the central nervous system
may be the earliest event in the pathogenesis of the aging process of human brains.

(Key words) Aging brain, Proteoglycans, Immunostains, Alzheimer’s disease.
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