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(American Cell Type Culture line),

HFFERICTIE, 66~86iED Ty N4 ¥ —JF10
Bl& Z NI E AL ASHRRER DTV
W 5 Pl A T,

3. B B
WROMELR 1 ICT DY,
WIRAICHE L, Ty g < —RClREEK

S ElgEmE O KAEI 307 2 Lingko HLA-

DR B#Mke® o 2o B, Rio-del

Hortege 1€ & - THBE N7c i MY SUEM 3 2

o NV TOREERELTNY, ¥ s/ T

*Shigeru ITAGAKI, M.D.: Department Of Neuropsychiatry, Fukushima Medical College, Fukushima.
**Patrick L. MCGEER, M.D.: Professor, Kinsmen Laboratory Of Neurological Research, Department
Of Psychiatry, University Of British Columbia, Vancouver.
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- 2 1 Cell types stained and frequency of staining in Alzheimer and control
brains (Itagaki et al®)
. Antibody Frequency?
Ant Cell t tained
ntigen and (dilution) ¢ types staine Alzheimer® Control?®
LCA Dako-LC (1: 200) leucocytes, microglia i + (resting
microglia only)
CD8 (T8) Dako-T8 (1: 200) T8 lymphocytes H Neg
CD4 (T4)® Dako-T4 ( ) T4 lymphocytes + -
Leu-32 (1:50)
HLA A, B, C W6/32  (1: 100) capillary endothelial cells i I
HB120  (1: 200)
HLA-DR HB104 (1: 1000) reactive microglia/ H trace
macrophages
GFAP anti-GFAP (1: 5000)| reactive astrocytes H trace

L Trace indicates faint staining of a few cells, + indicates occasional positive cells in a high power

field, H indicates several positive cells in most fields, #f} indicates many cells in most fields, #i in-

dicates many cells in all fields.

2 N=10 for the Alzheimer group, 5 for the controls; mean (£S.D.) cortical ChAT activies (g
moles/hr-100 mg protein) were, respectively, 0.36+0.21 and 0.97+0.14.

#  One Alzheimer case only.
9 Gift of Dr. P. Lansdorp.

EEAKE OREEA LD, BT I FEA
& HLA-DR t @ rids R, BF,
FEABIC—HLTEATAET I FILEHOR
DB 7a /)T BEHRET-THDHON
722, chicst L, S-100 BH S Lk GFAP B
TR YTET I FIEEROREER
DR LS IcEy 6, HLA-DR B3I 7w
YT ERBRICER > OmEZLTHEED,

HLA-DR B#:3 72/ ) TR MW LCA Kk - T
bEB s, LCA Z@%, QIR Mgk

v smn 7y =V OMBERRTHD, Ok
BRI HLA-DR B 70/ Y 7 O BH%MRA
RAERETE2HDTHb, /P LCA X, T
Yo = — LRSS ICEHOEBIERI s oy
VT LY VoRREBEESIN D PDEOFIE Mg A E
#Ujtc, LCA BB 6 BREMARE, HLA-
DR Bz 7u 7 ) 7ToRBRIC—FHLTRD LN
THBY, Tovng=—FERERCEMNLTH
T2o EOICHHT I o — Hk, T-84fEs L
T-4HilEL S8 - T3 BRI, N

EHEHEEAE#HST S MHC class I & T-8 @
ZEEAORKR, T-8HREoZ {dmEc—%L
THRD O hs, — PN HHLT

RIS @biﬁ%é nic,

4 i B

HLA-DR &, S%EMROKEREE IC B H 43
MHC class II oEEAD>FTHbL, TOTER
B, SRBIFEETHRRICB R TE2ET
Hb, TIbL, MY L X N I A Sk FE
(epitope) & MHC #EUFo0CTHIRRIK RS
hick &, THRREVvE 2 -dcov s+
B L, JORBERAEEAOED LKW L THR
BIREEBD 5,

TN —IRMTET B T-4 #fE, T-8
MBEOBREISOECARE TS 5, LHL,
HLA-DR B 7v s ) 7 oHBRIKBEEL T
NOMBEOHREANBDONBZEMDE, DT
RS I IR AT - T B S H#ERT 5 o8I
PR-TOES, 1Y 2—= R L LS
ic, T-4fifis MHC class T 707 ) 7
POARBBED Y 7 FVEZT, HEEDY) VT
A A VEMNUVRERIEEZER LT 300 b4
Nz, T-8 IS kiEE & i class T %
RELTHAMEZHELTHE,, 5 LIRB
HEORAEALZIEH LTH 30 d s,
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IL-l/
7

/Processed
" antigen

pessrsresisiis, ,
4

..Group 1 &¢ “__2’

s Ve
7Group 19"~
% 'OUP 17 Tinterferon

o S
d

HIWR-Y

rrirss

Resting
microglia

/ Ve
7 Group li%
Yoy 724

Vrrrrrre/.

Target antigen

hmod
eyt

antibodies otoxic

i

T Ty ng = — RN BT 5 HREORH McGeer PL, et al® k)
CLA ! AR L@ biE, -1 4 v 4—a4+v1, IL-2:4vza—na4
F v 2, Group I & Group II : MHC class T & MHC class II

Neuron ¥, BALHOWELORE GEETL ~VTORE), REEOHEES L (IXECHREE
FW LY host &L TCOERELEDLNS &, microglia IKKRESNS. O, HRGEEMIEL
reactive microglia (macrophage) &, %@ epitope 5 MHC class IT & & &{c T-helper (T-4
W) IR A, S REUE epitope % EEEL 72 T-helper iiE#AL &, 1I-2 % r-interferon %47
W 3. y-interferon |4, BilEHEETE B, T-cytotoxic D 7 v — v = 7 &f#+4 5. IL-
2 & r-interferon {337z, microglia ® MHC class II oA 4. Dl EoEEy 1 703, T-
suppressor #iifi (T-8) & kb, #ic Bl 5 plasma HifuD 7 0—=v 7% W22 LiIckD

HEan 3,
WEhicd &, LCA, T4, T-8filoFas, Selkoe DJ: Relationship of microglia and
MEE BT B THEE N LBl Eo Rt astrocytes to amyloid plaques in Alzheimer’s
bV, HAEOEEEHEAESEABE LTINS disease. J Neuroimmunology 24: 173-182,

1989
3) McGeer PL, Itagaki S, Tago H, McGeek EG:

Reactive microglia in patients with senile

FHWRA B,

BKh DI, TREIWZIEE$ L REBRE AR
ESHes - BB KBS0 O CRANEDZRTFICH 12
DERILTTEAR NI & F U B RS Tk
WIEWgE e v 4 — KN BHERICEH L ET

dementia of Alzheimer type are positive for
the histocompatibility glycoprotein HLA-DR.
Neurosci Lett 79: 195-200, 1987

4) McGeer PL, Itagaki S, Akiyama H, McGeer
EG: Immune system response in Alzheimer’s
disease. In The Molecular Biology of Alzhei-
mer’s Disease. Eds. Finch CF, Davies P,
Current Communications in Molecular Biology.
Cold Spring Harbor Laboratory, 1988, pp 47-
50

I

1) Itagaki S, McGeer PL, Akiyama H: Presence
of T-cytotoxic-suppressor and leucocyte com-
mon antigen positive cells in Alzheimer’s
disease brain tissue. Neurosci Lett 91: 259-
264, 1988

2) Ttagaki S, McGeer PL, Akiyama H, Zhu S,
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Aging And Free Radicals

IERE2 KB EFEPEAR, G

7S

. BRI

BE7) -7V NCETIMENEATH S
B, 7V =3V hEE, BAROBETHELCE
BROBT 2R >WEORIT, cOXILWE
BhoYENCBETAE D (BFE&EbNh
g ks h3), 20N KE-sTHRVET
EfhpEiIcE 220 (ZOWEIZETE N 3)
LTRELWEIIEAS &3 2 BN, 4
Bhb, EOLDTRBUCECYETHZ, 7
— I VHNDHRTEH - L ILAMEINTED
BBES VANVBIEENICEE L B R25T
B, +7bb, superoxide anion (O;), BEl
Kk#E (HOp), k5 oA (HO ), —EIHEE
% (0 T, b OMIKIRE 1 IR L BN
b3, BEFRETOMRBTIELT o0
TEBER LTSN, FaiEncEs, &K
KRINSDOHTEISBEETFTSE VAT LDE

O, + H,0, + H
OO H:0:0:H
Superoxide Hydrogen
anion peroxide

AETAH20T, INSOSTEMOEEEZI S
EERY, ZOBMHY AT AR TH - L b
15 D% superoxide dismutase 23 U &4 38
FRTH B, O olcA D QBB
=79, BgEoMERIE S b b s
BRI B & MR EE O & o 3 W REMS
TR B, ok 21, EINEOFRRERC I TEER
RAOTFEBREBICHEL, MEIKH > TEBEK
B EELsETI0TERR VA L BLONTY
5070, bivbhid, MEOBET7 I -5V
NORBNCEAE T B RERRICEENSL 30 ES»
ERELECEBHBDT, FOEEELITICH
ML,

2. T MCRIFZEEREEEABRZEOMERIC
£3%EIk

a, 73 ik
1
—~ HOe + 'O, + H,0
HO 100
Hydroxyl Singlet
radical oxygen

X1 EEERRS FEEL 0BG

*Yoshikuni MIZUNO, M.D.: Professor, Department Of Neurology, Juntendo University School Of

Medicine, Tokyo.



H20
Catalase
20,+42H" ——» O2+ Hzoz/
SO0

|

- - 1
+ O2+H" — HO-+ 02+ H20
0\2 Hz0z 2 z Peroxide damage

EETV—FTVHN

RH — ROOH GSH NADP Glucose 6-P —> Fructose 6-P ATP
Peroxidation ~ ~ ~N oV
GSHP CSSGR G6PDH (&6PGOH)
ROHAGSSG/\NADPHAB-P Gluconate Fructose 1.6—BPA~ADP
NAD* Glyceraldehyde 3-P% Dihydroxyacetone-P NADH+H*
GA3PDH %u
H*+ NADH 1.3-8P Glycerate ADP Glycerol 3-P NAD*

‘ -Giycerol 3-Py , FAD
Phosphoenolpyruvate ADP
X DHAP; :FADHz

H*+ NADH

NAD* Lactate

3-P GlycerntoX ATP

2-P Glycerate

Pyruvate ATP

N
LDH L TCA Cycle

2 TEHEREMRH AR & TREREEE, SR L OBR

7 v P& Wister A4 2 2H0, £#10~12:8
BMObOEHRRT v b, ERI~1BVHObD%E
migs v b & Lic, BITBRBBRE N4 T4 2
LTHEMEL Imm DTFO#ENFEL, 22
aijEEzE, EAZE, hRY, B8, BEn, BE,
FRBkR, BR, BRTE, MNET b F RICHE-
TYID k&, ROBZRZWE L . T8bB,
superoxide dismutase (SOD), glutathione pero-
xidase (GSHPx), glutathione
(GSSGR), glucose~6-phosphate dehydrogenase
(G6PDH), 6-phosphogluconate dehydrogenase
(6PGDH), phoshofructokinase (PFK), glyce-
raldehyde-3-phosphate dehydrogenase (GAPD
H), lactate dehydrogenase(L.DH), sn—glycerol-
3—phosphate dehydrogenase (GPDH) <% 5,
IO OMRIE 2ICRLIcX D IKCHNICEED
bIMBERTH L. %1, [REBBLERO—IEE
& &N T3 thiobarbituric acid-reactive pro—
ducts (TBARP) &HIFE L7z, 158, HEOFHM
RS A RBEI iz,

b. # 2

TBARP & L F SOD ofiRiFFE 1 KR L@
b, TBARP 3fnfaic & 0 BUsHZE, MEE3E, b

reductase

W, WE, Bk, RECCERKEANS D
Nz, SOD ([IRTEHZE, hREF, WK, REMN
DTLRBOHROBDEA LN, METXRD
TBARP o FHMA S8 cid, SOD fE#:
BhFhENRSETLTED, MNHckb SOD
TR ER WA SN T TBARP o kR
B& SN 5T,

GSHPX (%2) i, B#AT v r TREE LB
SHRTH - & b E L, MEic kD AEEE, BEE
&, MNETEBRDOLEMN & 5 1/, GSSGR %
GSHPx & 33U A% R L7 (F2),G6PDH
(& 3D mEgic X D MEEZE, PREHIZETHTR
RBLERDLEFAER LT, 6PGDH & G6PDH
LD EIMBIC X AEERLI(FE2),
PFK (%R 4) &, I#ic L v hRE, B8, B4
HETHROBETER L, GAPDHE, W <dH
TOE LA -7z, LDH &R 5) i, miwic X
bETEREE, BE, HMRE, BHE, HETHEENE
BITET Lz, GPDH @ik & 0B TiEk
DLOBIET A bl (F5),

c. & =3

Wk RIK|3 Alzheimer 5% Parkinson %%
HBO MBS RERFO—R LI > T 3 BKERD
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% 1 TBA-reactive product levels and superoxide dismutase activity in adult and aged rat brains
TBA-RPe SODe
Areas
Adult (n=5) Aged(n=4) Adult (n=5) Aged(n=4)
Frontal cortex 12. 0+ 1.9% 32.3+ 3.9%0 15.3%+ 0.5 13.4% 0.1/
Temporal cotex 12.9+ 0.8" 30. 7+ 3. 5% 14.8+ 1.1 14. 9% 0. 54:f
Septal area 13.9+ 1.9% 31.1£11.6% 18.9+ 1.1/ 17.1% 0. 709055
Hippocampus 10.1£ 1.7¢ 37.94 3.99% 16.2+ 1.6 17.24 1,007
Caudate-putamen 12.7+ 3.7 38. 1%+ 7.1%% 18.3+ 0.6/ 17. A+ Q. 26757
Substantia nigra 9.5+ 1.9% 17. 7+ 2.8¢7 19. 1% 1.267 16. 1% 0. 10757
Amygdala 44. 3+ 7. 490 34. 5+ 5.6% 17. 6% 1.4%9¢ 21. 7% 0.9¢0>7
Hypothalamus 22.7+ 3.2¢ 23. 0+ 3.4¢ 15.9% 0.2¢ 17. 7% 0.90h7
Thalamus 22.3% 3.2¢ 31. 7+ 2.8¢ 15.2+ 0.8 17. 0% 1. 29h5k
Cerebellar vermis 21.1% 6.6° 31.0+ 6.5¢ 4.7+ 0.6 19.2% 0.5¢7

All data are means 3+ SEM,
e TBA-reactive products, nmol/g wet tissue.

b Total superoxide dismutase activity, units/mg protein; ! unit=amount of enzyme activity that produces

509 inhibition of oxidation of epinephrine.

c-e Statistical analyses against values of the frontal cortex: ¢p<{0.001; ¢p<C0.01; ¢p<C0.95,
f-n Statistical analyses against values of the cerebellar vermis: /p<0.001; ¢p<{0.01; 2p<C0.05.
ik Statistical analyses against values of the adult rats in respective regions: ¢p<{0.01; 7p<{0.001; #p<0.05.

O & 0 515D

#F 2 Glutathione peroxidase and glutathione reductase activities in adult and aged rat brains

GSHPXe GSSGR?
Areas

Adult (n=5) Aged(n=4) Adult (n=5) Aged(n=4)
Frontal cortex 5.4+ 3.8¢ 50.0+ 2.1 28.0+ 2.3¢ 25.5+ 1.6
Temporal cortex 45. 1% 2.1 59. 0% 2,3%:hst 24.1+ 0.69 21.2+ 1.34:749
Septal area 57.0+ 3.5¢ 56,7+ 2,794 25.1+ 2.8 26.2+ 1.4
Hippocampus 49.7£ 5,9¢ 52.0+ 1.67 25.3+ 1.3 29. 7% 0.8%95%
Caudate-putamen 62.2+ 3.5¢ 70.0+ 1,100 30.0% 1.57 31.7+ 1.0%7
Substantia nigra 76.4%+11.0%¢  67.2+ 6.2° 29.6+ 3.3¢ 32.24 2.8%n
Amygdala 49.9+ 3.3/ 50. 8+ 4.3¢ 24.7+ 3.7 22.7+ 1.79
Hypothalamus 49. 1+ 5.1¢ 54.3+ 2.9¢ 25.9% 1.5 21.6+ 1.5%:/21
Thalamus 53.9+ 2.6¢ 47. 7% 3.85k 26.6+ 0.87 25.9+ 0.7~
Cerebellar vermis 59.8+ 2.9¢ 65. 1+ 3.6%% 24.0% 1.0¢ 27.54 0.74

All data are the means + SEM.

e Glutathione peroxidase activity, nmol of NADPH oxidized/min/mg protein.

b Glutathione reductase activity, nmol of NADPH oxidized/min/mg protein.

c-e Statistical analyses against values of the frontal cortex: ¢p<{0.001; ¢p<{0.01; ¢p<0.05.

r-h Statistical analyses against values of the cerebellar vermis: fp<{0.001; 9p<{0.01; ~p<C0.05.

i~k Statistical analyses against values of the adult rats in respective regions: ¢p<{0.001; 7p<{0.01; p*<0.05.

12, IS MR OB REE /L, 21
WAL MR EEVE R CBELTE e TS
BOWEDD B D, MBOFIEITE 2 S ONAT
B23PRERL DL >THIRN, IE, BLD
RETHEREORERETT Y -5 VAl
ERRENTVS, BLICBE LTS Daih
57 ) =7 VHNDEERRBEINTHY, %

XBO X OB

DFEBBIE, BT ABRMEHENEEL 7)) —
TVNNEEBEEEZTROT, MIABERY
BOK20% % BT 5, TBLEREE SRR
EHEBECEODY TEREY, BETH B,
SEOBRETIR, 7)) -7 YV rOREICBIR
T ABMRTEHEIC A SR E DI LS FEET S
&P, MUK IO MBMICK 2 EEOBRN G HE
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Zz 3 G6PDH and 6PGDH activities in adult and aged rat brains

G6PDHe 6PGDH?
Areas

Adult (n=5) Aged(n=4) Adult (n=5) Aged(n=4)
Frontal cortex 32. 1+ 4.07 35.6x+ 1.9/ 10.3+ 0.8¢ 9.9+ 0.7/
Temporal cortex 29.9+ 1.2 36. 5+ .47 10. 3+ 1.2¢ 12. 3+ 0.5%/%
Septal area 35.9+ 2.77 48.6x 1.2¢:75% 10.6+ 1.2¢ 15. 6% 1.8%:7
Hippocampus 35.7+ 2.0/ 37.0x 1.07 10.6+ 0.79 14. 3% 0. 5eRst
Caudate-putamen 35.0%+ 3.8/ 38.0+ 0.6 10.4+ Q.49 11.6% 0.657:7
Substantia nigra 42. 5+ 2.3¢J 45. 7+ 2.1¢7 14.0% 0.7¢ 15.0+ 1.7¢
Amygdala 32.04+ 1.3/ 39.0+ 2.857 14.0+ 0.9° 14.8+ 0.9°
Hypothalamus 40.6+ 2.9¢:F  56.0+L 2.5¢9 17.94 0.3%¢ 17. 0% 0. 67k
Thalamus 50. 1+ 4. 7¢¢ 48. 1% 3.5%/ 12. 1+ 0.6%* 15. 2+ 0. 6%
Cerebellar vermis 60. 1= 1.4°¢ 69.9+ 4.8¢7 14. 54+ 1.8¢ 15.8+ 0.6¢

All data are the means = SEM.

e G6PDH activity, nmol of NADPH formed/min/mg protein.

b 6PGDH activity, nmol of NADPH formed/min/mg protein.

¢-e Statistical analyses against values of the frontal cortex: ¢p<{0.001; ¢p<{0.01; ¢p<{0.05.

J~k Statistical analyses against values of the cerebellar vermis: fp<{0.001; 2p\/0.01; »p<C0.05.

i~k Statistical analyses against values of the adult rats in respective regions: ?p<{0.001; 7p\/0.01; ¥p<C0.05.
CCiR® X 0 51D

# 4 PFK and GAPDH activities in adult and aged rat brains

PFKa GAPDH?
Areas

Adult (n=5) Aged(n=4) Adult (n=5) Aged(n=4)
Frontal cortex 0.164+0.027¢ 0. 206:£0. 0087 % 1.78+0. 09/ 2.09£0. 109-¢
Temporal cortex 0.266%=0. 015%¢ 0.27020. 050¢ 2.20£0. 10%¢ 2.19+0. 079
Septal area 0.177£0.0117 0. 12920. 009 ¢+ >3 2. 27-£0. 1567 2.17+0. 107
Hippocampus 0. 197+£0. 006 0. 120£0. 008¢>7>7 1. 94:+0. 072> 2.39+0. 1092
Caudate-putamen 0. 2568+0. 021>» 0. 2104+0. 0199-7 2. 20-£0. 02627 2.23+0. 0287
Substantia nigra 0.171%0. 01¢ 0.219+0. 0219°7 2. 63%0. 03¢ 2.38+0. 18¢:%
Amygdala 0. 120%0. 003%:/ 0. 215%0. 0239>¢ 2. 33+0. 067 2. 16+0. 20
Hypothalamus 0. 085+0. 014¢F 0. 226 0. 008¢:9? 2. 200, 14¢-9 2.1040. 149
Thalamus 0. 058=-0. 014¢:/ 0. 19240. 0419 2.44+0. 07¢ 2. 4620. 04¢
Cerebellar vermis 0.22440.022¢ 0.307£0. 032¢% 2.5240.13¢ 2.46+0. 082

All data are the means =SEM.

e PFK acitivity, #gmol of NADH oxidized/min/mg protein.

b GAPDH activity, gmol of NADH formed/min/mg protein.

c-e Statistical analyses against values of the frontal cortex: ¢p<C0.001; ¢p<0.01; ep<C0.05.

f-h Statistical analyses against values of the cerebellar vermis: /p<{0.001; ¢p<0.01; »p<0.05,

i~k Statistical analyses against values of the adult rats in respective regions: {p<(0.001; 7p<{0.01; *p<C0.05,

CCR® & 0 51D

BHC &bt ZhooZEiddbEoHE
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HEbDER VAT, FOBRET Y —F Vhuds

1) Harman D: The aging process. Proc Natl

MMRRORAICET LT 2 DTSR E Acad Sci USA 78: 7124-7128, 1981

HEOONBRTE 5o ARSI SIC, EMLE  9) panh HC, Benedetti MS, Destert P: Diffe-
FHTORE, 7) =7 VW vTDDDOWED rential changes in superoxide dismutase acti-
RAREDNERIKK B EBEbNh 5, vity in brain and liver of old rats and mice.

J Neurochem 40: 1003-1007, 1983
3) Kellog EW III, Fridovich I: Superoxide dis-
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% 5 LDH and sn-GPDH activities in adult and aged rat brains
LDHe sn-GPDH?
Areas

Adult (n=5) Aged(n=4) Adult (n=5) Aged(n=4)
Frontal cortex 1.37+0.07 1. 010. 067 % 57.2+ 6.57 81.4+14. 950k
Temporal cortex 1.31+0. 09% 1. 38+0. 05¢/ 48.3+ 2.6%7  46. 4% 2.8%S
Septal area 1.14+0. 06¢>/ 1. 07£0. 04/ 122.2+18.1¢¢  121.5x17. 4¢
Hippocampus 1.94+0. 02¢>F 1. 19:£0. 08e:/5% 103.9+ 8.1¢F 74.2+ 3.6/
Caudate-putamen 2. 11+0. 07¢>F 1.24£0. 04¢>7»% 96. 4+ 6.8%F 97.9%+ 2.47
Substantia nigra 1. 97:£0. 046 1. 190. 10752 154.3+17.5°¢ 149. 2+ 3.16f
Amygdala 1. 52:£0. 0442 1.6440. 19¢ 55.0+ 7.2F 58.9+ 1.3e/
Hypothalamus 1. 45+0. 06 1. 53-£0. 10%2 90.3x 7.597 87.0%+ 5.0/
Thalamus 1. 70%0. 10%¢ 1. 510. 03¢ 7>k 110.4419.7¢¢  104. 0% 4.7%9
Cerebellar vermis 1. 45%0. 05 1. 72£0. 04¢>% 150. 6+ 5. 4¢ 127. 14 7. 1¢%

All data are the means =SEM.
e LDH activity, pmol of NADH oxidized/min/mg protein.

b sn-GPDH activity, nmol of NADH oxidized/min/mg protein.
c-e Statistical analyses against values of the frontal cortex: ¢p<0.001: ¢p<0.01; ¢p<C0.05.

f-n Statistical analyses against values of the cerebellar vermis: /p<{0.001; ¢p<0.01; »p<0.05.

i~k Statistical analyses against values of the adult rats in respective regions: ¢p<{0.001; 7p<0.01; ¥p<

4)

5)

0.05.

mutase in the rat and mouse as a function of
age and longevity. J Gerontol 31: 405-408,
1976

Hothehrsall IS, El-Hassan A, McLean P,
Greenbaum AL:
enzyme of rat brain. 2. Redox system linked
to NADH and glutathione, Enzyme 26: 271-
276, 1981

Vitorica I, Machado A, Satrustegni J: Age-

Age-related changes in

6)

L™ L5

dependent variations in peroxide-utilizing
enzymes from rat brain mitochondria and
cptoplasm, J Neurochem 42: 351-356, 1984

Mizuno Y, Ohta K: Regional distributions of
thiobarbituric acidreactive products, activities
of enzymes regulating the metaholism of
oxygen free radicals, and some of the related
enzymes in adult and aged rat brains. J

Neurochem 46: 1344-1352, 1986
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Cerebral Blood Flow And Metabolism In
Patients With Pick’s Disease
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2. WHREFE

NE, BEREICEH SNy 7 REH 56
L, GhEERERED NINCDS-ADRDA o
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WELTRE L, Pl iolEsE, GEMRY
WEE, HENEFRERNL, BIREDER
FETL &Y, WRIDEy JFHORMESNT
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steady state inhalational technique®? iz Xk D 1T
, IXI¥ & (cerebral blood flow: CBF), [k
??EFEEHjﬁJ\W (oxygen extraction fraction: OEF),
MBS E (cerebral metabolic rate of oxy—
gen: CMRO,) ZRkw e,
BLLVES I, X# CT 2521 L T% func-
tional image Fic# — VIV TREDEEZBICH
%, Ml EHEZORFTOMEE L,

3. OB

a. £vo%plo PET BrR

B1ic Cased @ CBF, OEF, CMRO, ©
functional image %7K L7z, AHI 50 B ic B
WEFEOR S LES, BELSTREL, 20R
BT, ®HRITA, BFSE, oral tendency
18 EDB SN, REMBAIRI-DNTSED,
HELARETH -72o PET BRELD 7TE4 D
A BIAT - 18, BIEHETHE L CBF, CMRO;
OETHEBD NI,

b. B M 7 £

RICEy IREHETUY N = —FFTHD
o CBF offit i Ui b 0aR L, fEd
ETCREy JBFETNHNYANA T —H TEEED
A, EETREy /R TCTVY N = —KEH
NTHRIC CBF REM%E & »Tnie, REAESP
HEETITV YN M 2 —FIOBNEFZE T

*Shin KITAMURA, M.D.: 2nd Department Of Internal Medicine, Nippon Medical School First

Hospital, Tokyo.
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# 1 Summary of patient data

ESex }g%‘ogs};eff_) X-CT Findings EEG | Clinical diagnosis | Stage
Case 1 | F | 71 12y m(:a?reg;;ey frontal, temporal | borderline Pick’s disease m
Case 2| F 37 2y6m mii‘fg;ileyfromal’ temporal W.N.L Pick’s disease I~1

moderate frontal, mlid C e 1
Case 3 M | 62 ! 6y temporal atrophy W.N.L Pick’s disease il
Case 4 | M | 57 7ydm | marked temporal atrophy moderate abnormal | Pick’s disease il
Case 51 F | 60 | 3yS8Sm m(;ilfgia)they frontal, temporal W.N.L Pick’s disease i
Case 6 M | 55 | by mild atrophy slight abnormal Alzheimer’s disease I
Case 7| F | 59  4yém  moderate atrophy moderate abnormal | Alzheimer’s disease! 10
Case 8 | M | 57 5By mild atrophy slight abnormal Alzheimer’s disease, 1I
Case 9 F | 52 4y moderate atrophy W.N.L Alzheimer’s disease  1I
Case 10 F | 66 ’ 5y | moderate atrophy slight abnormal Alzheimer’s disease | 10
Case 11 F 58  2y8m | mild atrophy W.N.L Alzheimer’s disease | 1
Case 12 F | 65 ly mild atrophy borderline Alzheimer’s disease 1
|
1 Case 4 @ functional image (£ kb CBF, OEF, CMRO,)

N7, %2 & - T,

c. MEREHEER
%= 3 IKEFo CMRO, 0%k L7, CBF &

FRsIc Ty g v —fF & B LT,
BEICEy 7RTEL, HBEELBREETEIED

HIBHIE T

d.

O B 8 TR A B

FAEH] D ATHAZE & I D THE OB O O
e HHIATE & RBHEDFIBE TH] - 724K 4 1OR

BRTAZE, RERELLCE UJCHTERZE, MIERZE

B
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¥y 7 HO BRI

Cerebral blood flow (ml/100ml/min)

Frontal cortex ‘[ *16.8% 3.2
Temporal cortex : 26.6+ 7.5
Parietal cortex ‘ 33.3+13.4
Occipital cortex *¥35. 1+ 5.6
Cortex (mean) 1 27.6+ 5.4
Basal ganglion \ 32.1+ 7.0
Thalamus | 36.211.9

*p<0.01, *¥p<0.

Pick’s disease (N=5) i

I

Alzheimer’s disease (IN=7)

28. 0=
26. 7+
27. 7+
24.2:£ 7.2
26.7+ 5.9
33.4%+15.9
28.0%+ 7.4 (N=6)

6.5
8.4
5.8

05

% 3 &fgo CMRO, o

I Cerebral metabolic rate of oxygen (ml/100ml/min)

. Pick’s disease (N=5)

j Alzheimer’s disease (N=7)

Frontal cortex !

5o, ZREEMRKRTOAIHEONBRAB OE
THEWRTHBPY M, TOETREy 7KOSF

| *1.220. 68 2.30%0. 53
Temporal cortex ! 1.93+1.05 f 2. 160. 61
Parietal cortex | 2.63%1. 41 S 2. 2220. 42
Occipital cortex [ 2.65%1. 11 | 2.10+0. 39
Cortex (mean) ‘ 2.08+0. 93 ! 2.20+0. 41
Basal ganglion ! 2.09+0. 63 1 2.73%+1.19
Thalamus | 2.31+1.03 2.3440.66 (N=6)
*$<0.05 '
Uiz, CBF, CMRO, & bicty 7T, 561 > TELLUBREORLEL IR LEOMNME
L AFIHEOMEIIETARE, BBHEL LTHhRD CBF 1 CMRO,
B, MEETR, v 7R3BTET VY N4 v/ /EL2 r /22Oy /B30
T HEAL &S AL > TOe TN, Caso 1 . oz | os | oz | oz
SEXD2EENALIEBHALEFOWTE 0l (o | 0w | oes | 09
o7o RIELDIZEL TN RHE STy 775 Case 3| 0.61 1.10 0.52 1.08
20T, WHRECHESHAEELBHEELHAT
T A v P o TR R e O 4] 08 0. 56 0.51 0.38
ST, Case 5| 0.56 0.89 0.51 0.85
Case 6| 1.23 1.01 1.16 0.94
4. E E Case 7 ] 0.92 1. 00 0.87 0.95
TEY VRS, WEENWCANEE MEEOE  Cuwe 8| L | 148 | L39 | 138
M SREDHMTE L, MERAHRRSG O 0 o[ 105 0. 99 1.08 1.03
REMAME LB LT EEL LN S, WK Case 10 | 142 103 1 42 Lol
Ly 785 Pl RTEHRMBEE L Bbh 3 53, )
MEEOMERERBEEME VETFL, A Coe ] 08 L8086 0.8
BLMTHEDE FHERICK T HEHLpn  Cosel2] 081 | 08 | 079 | 084

Casel in 5 Case 5 25w 7,

Case 6 75 Case

12037 vy o4 = —9K, FIdRIEE, TRWEE, P

HRIEE, ORBEELERT.
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DR, Zhid, v 7R TREBRRENEE X
NTVARZ LR ELZDERbNS,
SIRIBRNICZH Ly 7K THD, 2
OB R RA R 7272 { TRIE S 80,
Z DRHIER & NBBRAHFRL S, BRNIK
BIETVY A A = —BIFEERERETREBO
Ph L, 2oL BRI O>OTRAHRD
MREPBHBEEEZ 5,

5 # &%

Ey 7RTHE, BHXDOBBEERETOEY
RHBEBAMOBETHRD N, T LRI
BOTHHEEREPREERE TOMERAH
REENBERALESD, Ty (< —KEEL
REL > BEBRED LN, 20T L, Ey
ITIROZWO—BNC 3 C L WREEI b,

X B’

1) Frackowiak RSJ, Lenzi GL, Jones T, et al:
Quantitative measurement of regional cerebral
blood flow and oxygen metabolism in man
using 0-15 and positron emission tomography.
J Comput Assist Tomogr 4: 727-736, 1980

2) KE K, # K, HFAESE 3 SREE
HFRONERAH 0L F VIR Y trvCT
Ik ZHEt—. Ber#e 37 905-912, 1985

D dbi B, B OEE, TARRE, B SREN
BEBHOREROFELNERRBFTRIC VT
OWiE., BEBER 26 557-562, 1989

4) Neary D, Sonwden JS, Northen S, et al:
Dementia of frontal lobe type. ] Neurol Neuro-
surg Psychiatry 51: 353-361, 1988
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Neuropsychological Features Of Dementia Of The
Alzheimer Type, With Special Reference To Dysphasia

SRERASMEREME
BB OF K kAx @mE

. BL®IC 18 %

FRBFCEY 2EHEEROMEORRI10M  FAREHE 238
EHEICE TS OO, TERBIBOT L | SEED BRI w
LB OPERRES#RE ShTnd (B, 1986 Alzheimer 5 g . 4
Iy, 1988), L L, ThdoMgkick->THk (AD) ‘
BICEL DREM LI N bDhD ST, % g H R 5 6 1
RIRROEE S % kLT H13< 1340 (Paber- (SPAT)
Langendeon &, 1988), g%ﬁ%’%%% 4 3 7

Db OB T3 O ML BT I :
DT, FTEETORERGDNTOS A s 1 1
5, 1984 MR EMFF, 19845 ME S, 1986 - \
JIEBIE, 1989) #, 4l Alzheimer Mg it o ° 2

(DAT) oR## (AD) LB B (SDAD o
BEICHT » Jo formal WREREMAEOK R 2HE
L, OB REZEPEERFICE ) 2R & il
LoogEd 3,

2. BFEH &
WRBZRIRIKRLEZBY TH B4, EHR
BEROEEERS, ADESS, 55, SDAT77.2
B, MID 71.05kCTh 3, REREFEHBLZDS B,
Broca &2 64 (F1949.65%), Wernicke &
E3104 (P1H64.218) ThH -1, —H, AR
KBNTHERA LR BLTERBOT A FEE2
DBOTH B, BMAKRLE WAIS & TT i
WNEO—IPIDAHMET LIc LEBKT 5,

#F2 FHT AL

Fii S oD FEAH
EANR B e e RE X 7 —v (DR
Mini-Mental State Examination (MMS)
(WAIS)

BFEAE AR O G -
LR RE (SLTA)
REEEUNDURE BT
(Token Test: TT)

3 HME®EER
a., ZEEFE (SDAT) CHIFBEEREEDT
n74J,L

*Hosaku TORII, M.D. (Professor) & Fukumi KITAMOTO: Department Of Neuropsychiatry, Kanazawa

Medical University, Ishikawa.
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SlteT a7 4 VBEES N,

c. TREEMAR MID) OSERE
3k, MID 34 () & SDAT 24 (&)
iT-72 SLTA 0707 4 vAKBELELDT
b5, RENIKNWS L 5IE, MID pEEEREL
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Expression Of Amyloid S-Protein Gene
In Alzheimer’s Disease

SRR ES B HEAT
M H w5

. #% §

Ty A < —¥5 (Alzheimer’s disease: AD)
DR O—2IF, BAK, &3 OEMIM
E~OTiuA FEEADUETH S, COBE
H7% 23— F3 2% mRNA 0ifEn DNA(cDNA)
Brm—=viysh, “#OHE & (amyloid g-
Protein precursor: APP) MIEEEF)ASEE X
Nizo 2D cDNA L oHEES NI APP I, 695
TI/EPLRED, Brel2 —BEEEE7T 5
BEE (APP69S) TH -7,

Z D%, APP695 #ifus B, 567 3 /
BhronsTarT—¥4 v s —HEBOEA
Xh7- APP751, 5197 % / Beoi@AES %
&0 APP770 0o FEARRB & 02 1),

—7, REREZTORN»L, APP EET
BE—a—-Thscd, 5673/ BBLU19T
I/ BOBAESIREhEh—D20=%V VY (T
NozRic=+vy I, JEES KXDa—F
INTNB T EWbhot, LEN-T, 38D
APP mRNA »3—-op APP #&{=F»5 alter-

i 2 3 4 15! 6
t CHO CHO i
APP695 H2N 4 ﬁ] COOH
'/" A amytoid
CHOCHO
APP751 COOH
APP770 COOH
\ HE
N
N
5 CHOCHO
(APP714)  HaN D—L H IL 4 @ COOH
K1 7Tind ¥ BEAFRGE (APP) £EoME CORP® itk3)
1. signal sequence. 2, cysteine-rich region. 3, highly negatively charged domain. 4. N-

glycosylation site region.

5, transmembrane segment.

6, cytoplasmic domain.

FEDBT I a4 FELTHBETS EAESERT .

*Seigo TANAKA, M.D.: Department Of Neurology, Faculty Of Medicine, Kyoto University, Kyoto.
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\
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Fra—7 (TP,
1757 —¥Arees— il Ea—-FT3EA
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DFRFT A4 Vg - ORB BRI
BL, 7ind FOWLELD &R THEELNE
ZoNd, bhivbhid, 7io4 FikEEcD”
0FT—¥A4 v —0 B %2 BRTSHN
T, b ricET 3 APP mRNA OB DM@
2T ->TE Y,

2. F E

fEfr R R & b R (FTEEZE Brodmann 9
45 LUI08F) AL, Chirgwin &4, X
PAY) T WdT) kve—2s02 7537 0%H
WTHEY (AY'RNA ZHEE L7, 2ohhs,
87 v Fv mRNA Z#EE LT, RNA QR
REEDRO DAY, /—F ¥ 7oy MEFFIC
T APP mRNA OFEOKE 51T - 72,

Fa— 7, &£%4 70O APP mRNA %KX
MTE 32470 L2 R DOAHA Y TR 7 LA F
FEBOE (B2),

3. ¥ R

AM-11, AM-13, AM-14 £ 70— 71k,
WFEROE MY Y T3 5kb [T sy KB
&3, APP695, APP751, APP770 » % mRNA

K3 /%7y @i S

AM-11 AM-13 AM-14
H-K type H~1-K type H-i~J~K type
(APP 695) (APP 751) (APP 770)
2.5} 2.5} 2.5 o7
*
2.0F 2.0F 2.0} i
>
5 [ LX)
o4
5 15f . 1.5) o 15F s
) o4
2 - Y
T 1.0} 1.0} gt soes 1.0f w
@ *? *5 3
L K]
, L3 ®2
0.5F * 0.5} 0.5} *°
0 | 0 | 0 L
CTL AD CTL AD CTL AD

K4 £& APP mRNA oMy SEE CUik>)
870 F v mRNA K 2 RBELOEH%E CTL#
21 ELUTRY,
* p<0. 05, Student #-test.

HBeEMETRHREL TR EBEIPDONT (B
3)s UL, AM-157 2 — it L - TNV F
2RDY, ] osBASNE “APP714” mRNA
BHRHTEBr T, BT 7 F v mRNA 2R
L LT, #nEho APP @ mRNA g% It
BLie s, APP695 & APP751 L T,
AD B L (CTL) #TE R - 7208, APP
770 ¥ AD BTHELSENERED 2, AD BHo
CTL Bicwtd 3 APP695, APP751, APP770
% mRNA @B (AD/CTL) &, #hzh
1.12, 1.11, 2.04TH - 2o



4 B B

VUL ORI, TIug FOLEDN, Bicp
BHRBETOBREARBICLE DT, FoF
T — ¥4 Ve —%HORERK, Hic APP770
DEEEMCEDOXFBIENT WV 5 7 gk
MBI N 12, CORBERIDZENT, VK
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{HEBEL,4 APP mRNA D50~65%% 5%, K
T APP751 mRNA 78 30~45 %, APP770
mRNA JU0%BLLTFE S - & &P ROREBELER
LT3, %7, APP770 mRNA OZE LR
AD B¢ CTL BoW2fExR L, chid/ —¥
Y7ay MEFTAXETARETH B, BE, X
S ICRDIALBIC Z h o OIENT & T, APP #
EFORBEBERNET L v FEEOEBREBRET
Th5s,

PE, 7304 FILEREORMB I, APP
HEFORELOWHSME» ST o —F%2T-T
VB, I —DOBERMTE LT APP of
HWEECOBRENIITONG, 205 L, SEOE
BitR L ofE T, APP of#iES5 45 o
FT—¥, it APP Ricf A &Nl Y4k

Ty AT —IRIEBI BT InAFEEABETORE

—DENERE T uF T —YORENBEET H
5,

5 #& @&

APP BEFREOHENT, S, AD BT
TanFr—¥4 g —DEASNI: APP O
EEMENMLTHB C EWREN, TDLVE
v 4 —H APP o fREH@BI/ER LT a4 Fik
HeOEEI LTV AHEEARB I N,

B %X i

1) Kang J, Lamaire H-G, Unterbeck A, et al:
The precursor of Alzheimer’s disease amyloid
A4 protein resembles a cell-surface receptor.
Nature (Lond) 325: 733-736, 1987

2) Kitaguchi N, Takahashi Y, Tokushima Y, et
al: Novel precursor of Alzheimer’s disease
amyloid protein shows protease inhibitory ac-
tivity. Nature (Lond) 331: 530-532, 1988

3) Tanaka S, Nakamura S, Ueda K, et al:
Three types of amyloid protein precursor m-
RNA in human brain: Their differential ex-
pression in Alzheimer’s disease. Biochem Bio-
phys Res Commun 157: 472-479, 1988
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An Epidemiological Study Of
Dementia In Sanin District
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1. #

bhbhid, ¢ OIMERLBEIITICE W TES
R ROBEENRF AT -T2, A6, TV
YA v —REFEHR (SDAT) 73 6 i MImE
HHR (VD)2 T, ZOBRE, RBICKkD
Ty A 7 —BEEORMSE, HROBE
Rz BIC20THRE L, —EBi3BE# O acetylcho-
line estalase (AChE) 7#E#:, somatostatin 73 &
REUEL, 2hdOMEMRELE EO &S SBEGRIC
H2hEBE LI,

bl

2. RELEBVICHE

B U -uiEE, WeiFicsd 3 L TH 5
KILET, BAE, BESICEY 2RNOBLE T
5, RINITIE AL 7,741 %, 5 B65ELI o
51,2364 (16.0%), FEAHZAH 6,486 &,
658 L E# A90444(13. 9%), 1B LHTIZAIIS, 452
%, 65l LA 7724 (22.4%) THB, T
noOHIRITEHENT, BEIEMEZEARZEZTS
L L HICHIROFTBREE & F TREREICL S
EERNHROBZREEST T, FBER, ¢
TICERY, HES? KE-THRELLEDTH
3, Fh—HOEMTONTIEE, M@ eicosa-
pentaen B (EPA) ZMUEL, % —#ic>on
T, REFERARLE®R® AChE EHEE S UK
somatostatin  ZHITE Uiz, KILETOD FMEBRHFIC
DT 5 4ERS prospective (B BRIE A 4 70O Fi
ROBETREEH 12, FROHEICRKERNRK L

FAYNAT-F

O mEN o | XKWy R2FE B

m & #&
% —

s

3

O.5f l——‘
o)

B OR O MZmNo & KIWE RAR EA

1 EEMERTIERRE (66m2 )

5 ICRRAME R A REEZT, £ Okl
BELLTHE L,

3. M

*Kazuro TAKAHASHI, M.D.: Professor, Division Of Neurology, Institute Of Neurological Sciences,
Tottori University, School Of Medicine, Yonago.
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S5 EPA ZRIET 3 &, BRAECH L
a, FIROERE W cRARCEEESR L (B3)Y,
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KRBT ENTELEI) TNHD D LK



EEMARATRAE—hk—

(nmol/min/mt)

30( P<0,001

| Sn—]
»r 4|1

15} l

10F

Age A C
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5 AChE activity in CSF
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WERTE LT SDAT, #&ic AR CIIRIER
HONBEL, VD TEAROEEEED 5 i3
EhOERERSICELS ADL 0B TTEALXD
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EHoPFICIBBT EEE M- T,
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EZERDED -1,

e, HERBROER
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LHRBER S HEORBREY, FEOR
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1L5% THD, COCEFIAREMNERE T2 &%
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1) BEMET  MEPOFEEEBRETORS, k¥
Bk 34 1 308-328, 1483

2) W EFEL, BB B R OB % BIKEHE
64 : 1040-1043, 1987

3) HMEZ | MR O EE IR R O R R E,
KFEES 36 : 310-324, 1985

4) Urakami K, Adachi Y, Takahashi K: A
community-based study of parental age at the
birth of patients with dementia of the Alz-
heimer type. Arch Neurol 46: 38-39, 1989
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Epidemiological Study On Senile
Dementia In The Town Of Hisayama
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W e M

RINKRESHE AR

B R

IE @**

. ALUL®HIC

AWETHIZ R AEROBBAELERERICH
> THRESNTHEY, FHTHO80% YL L AFEHH
BEZT TS, COEMENRE UchiRRE
13, BRELEE U R0 % R B CER 3
3 LRI, FEFOTHRLZOEEEREY S
PRTBELENTA T H 5, bhvbhid T
retrospective 1T, % 60 Ll o A LB E Sk
6061 ICEERAR, MBEHRREZN TN 8%
%N, MEHRRICIIIEN O IERELESME
DPEET B C EAEH LTS, APRTE,
Pl E &S % prospective KB L LD L3353
DTHbo

2. WL HE

TAF604E 1 B 1 BEE, ANILEICREREGET
T 265U OMATIE BHE3784, 1oik5604
DEFBUTH 7o 2D BHEMIEIEL (93.3
%), D344 (95.4%) DT, HFI6OE 5
H1H»S512A31HE CTO 8 » AMKHR#EE:
HiT Ufco REEFSIBOARFIZ, codR
FF2064, HIMFEIOA T, EELENSDRHA
EHIIBZTH - 1oo MEFHER, R—EMIIC X
B, ~ kB L OHBENRELT - L R

o2y —nELTR, WELOEBART OEE
DO RMERELED KX - 7208, - TER/INEG
BMBRERE R r — Y OFERREEE L L
7zo BROFEENSHIEFEE UTHRE S DI
YL L oS, INIMEEZOREMSEL LnFIKE
Hachinski & @ ischemic score® @M U7z,
Wi AR A & 32 1 7ol 65 2l E 1 R 887 &Ik AL
MBEHHEEY 27 ACEESNTEE S, HE
Ule B A RERAEZ Y 1, BimHAETHESHE
SN BTIE, TIRER XD HML T OERE
WPRE SN, CT 24 » YREISBITEIN I,
AETIE, W1 A1 8 LIEM624E8 A
31 ToMiK, BHEEEEIZTOBROKRED
IR U 72 B AT U iR oM 2 Tl
5,

3. 0# B8
TRIRNHIERSE W X - T, Bh: 36341 1941
(5.4%), &YES344H408) (7.5%), #aEt 887 £
5961 (6.7%) EFRBPILLE LT, I E
HOM 1L.2METH - I,

K1t - ERmMERIOERERRER L,
Bl 80 LiC2 3 LHEOBRRMER L
720 B 21T, FROERRERNEREE BRI

*Kazuo UEDA, M.D. (Professor) & Hideo KAWANO, M.D.: School Of Health Science, Kyushu

University, Fukuoka.

**Masatoshi FUJISHIMA, M.D.: Professor, 2nd Department Of Internal Medicine, Faculty Of
Medicine, Kyushu University, Fukuoka.
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1

RLTe BEOKEZ, MNEMEHE (vascular
dementia, PI'F VD), Z4#EH R (Alzheimer &
X, 2T ASD), @EREELHES LU ZOM
(PI'F Others) o7z, HHTIE VD47 %,

(13%)

VD/ASD=4.5

(40%)

VD/ASD=I.2

ASD 11% 7, VD/ASD i34.5 ZEETZEHZ
Nn30%, 25%, 1.2 VD O# &3 BT WE
[ bz, Basies & VD 36%, ASD
26%, Others 44% & 73, VD/ASD [31.8C5H
2fce TbL, ALGERSHRERICE VDR
ASD o 2B EEREER LI, L LIK40
%YL Fic Others BS@B LN THBYH, 4khd
COWTOFMIEMRHABBETHS C LHPRBEE
N,

W64 1 A 1 B 5 IHA624- 8 A3IEE TO
148 5 RoMi, wRSMIh2IBMBETL, %
D3 b1 A EE Uiz, 72, 285 Tk CT
BEAWT U HRIPH 478 (80%) T
CT BET I SHBR THRE LR L L/, &K1
IR b O REI2 BB HEIC X 2 S IR B B2
ERMRED—BEREZRLIz, MREEZHER LAz
47HIh3Ll (70%8) T, BERZWEERT 5 NE
EBRE LN, WENKCRS L, VD 1941d17/)

et
(59%)

VD/ASD=1.8

VD : BMEMRR ASD | EEFR Others | {RFIHHELHMER U Z D1
X2 HRAC G 2 HERSRBBEE

F£1 WESOHBEKNSUEEI X5 HRARRAZH & NEE0—BH
SRR mEAs  —EAK oy BRI mwmep
B m % # & X 19 17 8 9 89.5
* £ bl R 7 5 4» 1% 71.5
EHREERHR R U % Ot 21 0 9 42.9
3 47 31 12 19 70.0

LCT L HROMADHITARERIC &GWIce PEAR, Ty 4 < —BREBHE L. PINIMEERREZ L,

MERD Ao
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&2 FRFHZEE BORER—BP OBE (FRIREE R D

Bom owmen SN g CT 7 R ApEOBE  BEDEHEC
87 5 CBS 16.5 < W OB RAERERL VD (MID) 94 A
828 B CBS 19.0 T ¥ OB 2 RN RIS, VD (MID) £ %
935% &£ CBS 16.0 VB—TIA? BExEd VD (MID) 9 # H
8T T CBS 14.5 - s LDA {pijgazE) VD(Embolism?) 4 #
86k &L CBS 8.0 ~ W O® B&ET VD (MID) 7HA
83>  CBS 13.5 OB REERERL VD (MID) 14344
gom it  CBS 6.0 T W ok % i (ORI, VD (MID) £ 17
TR CBS 20.0 B OB 2 FUAR I, VD (MID) -
8455 5 CBS 13.5 T |/om BEET ASD 143 %A
825 CBS 13.0 ~ B OB BEET ASD 14E9 H A
8285 7t CBS 10.5 A B NPH ASD 144 WA
65m54>»  CBS 9.0 A 0 IK eI ] ASD £

L BEEIREE, 2) SR B IC IR T I IE, O SUEI R O T

CBS: chronic brain syndrom, VD: [, ASD: ZHEHF

MID: multi-infarcts dementia,

(89.5%), ASD 7Hlth 58] (71.5%) TZ Dl
BHTR—BRILBEAED» - 7245, Others TIX
21400 9 B (42.9%) E—BFRI B b8
Pofz, 2WCHFIHA & LT Others T4 L
T3 BRRER A—&K Th -7 12 Al O E:—
Ll Th & O 12801, WFNSEHEERMIIKIE
chronic brain syndrome &ZMi& X3 %2EB50
21, TNOOPWDRBEFMTHITLTS, 1
BCHEE-IMEE R R O — BN EmMREE S o
1 BT BRI RRAES A S 07 DA, WS hig
METOLEY —FREDONEL -T2, 205
B 8 HI Tk I KO CT TRIME PR B AT R,
SN, SBbTHTRERENREETH -7,
1B CERTHIEIC R IEAR A2 2 S B R I B
WRD STz, Others WHIE L Ifhod 4 #iid,
WEFIC ASD L2l s hiz, WINdEEN
KHASHIENERDO ¢V — FARBHYP, 1§%
BROTHROBEILBENRE TS -7, 24T
Z CT MAMNHETSNY, 14TiZ NPH &
HoNTolepic ASD p2lia T LALED - T2
HROBENBETH - 72650 LTI, 20
BREGHICH RO HETLTHD, Y¥hs ASD &
W T NEThH - L NHEELHR L A 147H %,
EREZNZHICL - T, REOEIEERA0

VB: vertebro-basilar.
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An Autopsy Case Of Familial Alzheimer’s Disease
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Three Cases Of Creutzfeldt-Jakob Disease
—A Clinical Sudy-—
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Two Cases Of Creutzieldt-Jakob Disease
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An Epidemiological 2 Years Follow-Up Study On
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Age-Related Dementia In Hokkaido, Japan
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*Saburo TAKAHASHI, M.D.: Director, Hokkaido Prefectural Koyogaoka Hospital, Abashiri.
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term depression) MH LN 5. WHKROLE
Rk & P RECREEO LTP, fHaEoiiE
Rk & R @A LTD 23 v+
7 24l synaptic modulation HEH5d 5 &
bihd,

3) E#HE (long-term memory) Di#E

RHIEMILR
LTP (Long Term Potentiation)
Hippocampus  GFE

o\

Biv %f(fLFFﬁ
2% =
(#Em)
JNBR T
LTD (Long Term Depression)
RHIERS

85 TlEKindling— T AP AFR

5 LTP (long-term potentiation)
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Clinical Study Of Transient Global Amnesia
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Tld, BEERZOS OMN24BRLINKEIET S
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L, SOOTRBECEDEREHTHISLLOAEL
5. 4, TGA ORERORILE L MR
CHERENT, BRAODTEES T,

2. 0% &

19764E12H 7> 51989410 8 & R B 37 4 1 %
Mot v 2 -k L7 TGA £E T, RERD
B2 HBNELLAB T DT 240508
& U7, TGA oz, OFEEES.
FHEL, BRRETZC BB, OQFHBIE
HTHCDORBRIRLZN S, OUTHERSERY
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3. ¥ B
2AREF O REF, Bk 6Hl, H18#l, F#Hi
4950 BT E THIE59. 65T, 265K x50~

g1 ZbPr2oRAE (56D
(1) BEFEHIR P LR 94

2) BAREIAR P LR, 6 %
Kk, B®IKE, AB 3
Ex % i 3
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OMBIX24E5 » ATH - 7o RikiMRI3305 720
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*Yutaka HIRATA, M. D.: Chief, Department Of Neurology, Research Institute For Brain And Blood
Vessels In AKITA, Akita.
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4efp 1~ 4 BRI BIMP %3 01k 9=TC-HM-
PAO iz X 3 SPECT #E%4Tl, 5B 4HlICK
KEBEOMRET 2R8M . §8bb, LATE
WRIEEIE, Mo 3 FICRAEMNFEENAE - £
AEELE - AFHTEEIC KRS, RORBERICEE MR

BERBRD 5T,

4 £ =B

— BRI EHEROEEL IR E T EE
BREHTH 3 BEOEEREL LT, & b OIEIC
BRT 2 W B- KB RBEREN T B D, %
FEIC R ORENNEE I3 & DML, 4
@D SPECT 277 -7 3 I CREDEE.2EL, £
WEHEANES S OMBETRRED bh iz, ER
BEBCBONZERTHY, EERELHL 2
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Hippocampal Long Term Potentiation And Memory

L ARERMERFE = iR
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1. BLo®HIC

o8 (memory) WHIKE-THEHRLADC
ETHB, L, BEEMOEDLILBLLA
THREICIE > TN BDIEASIMEEZD L, KD
Bir 7 OO ERBRE-REROEm, Kk, BE
BEEEDI, PoLTULLOUBNBTARESET
METH?CEBDN5B,

I, WML REC - iR, AiKEhs
FROTE AN REEL TH R INTS
T3, %@ 1E, I8 (recording), R
(retention), FE#2 (recall) OBBICH T ENT
W3, #LC, BBRICX - THICHAAZ N, FE
B2 EET 3 HnFEE, LEFTREEER (=
Y7 5 & engram) EWV-T3, T ORERE
Z B AN S, 32— F4k (cording),
Wi (storage), ¥ (retrieval) L5 T &%
b3,

—F, bhbhBnsr0naisc &2, HHE
TE3C &b Il HoNCETHE, MPpEE
B9 2B (acquisition) #EHT 5 & %13, I
#gaEZzOb0EFEE (learning) Lind, ULk
L, ¥ER, #EokhoilErs i, FLOL
BETOTHEERNICEftEET T L E,
FOENERTHEDON D CENEN, ROEKRT
BEBINFWIKDEELEHLTHD, EOEKT
BEENFEHORBICIE > TNEEVZ 5,

WA OETH B &3, £ FOREY, &

YIOR O « HEOERMNM SR, BR
Hicid, EQAEZMEE, O© BN
BEOYEOBEKE Z b 3] S0 SYHER
L, @ Ivr720EESROEMICET Mg
EEEHEICH 2 | LD v 7 R GHRRE B
EVHIZODRHRDOBEICHEDONTE T,
WPESE T v 77 A2 YBEE LTEERKD &
L72b DT, @fEiE=x—1>r o RNA OEER
FHEZONTNEELIDON R EBH THB,
McConell ORFEEY © 5 F V7 ZffiocE
B, »50 Hydén », A KHED 2%E
SHTPEHBRECBEROB L4 F VA =0 —
w @ RNA oneEEMBOELERE L
LOWELETH B, T b DOERITIIS0E/RB
» HE0ERITH T TiThh, 1963EICRES I
Watson & Crick @ DNA 2i—g{Z 1548 13 DNA
OEEEINCH 3 & Licr TEYMEORARE—
WEERS L e RE A EHRTH - 1o, BEC
NEBBMICTET MRS, ~RREES
NI 5 TN B,
VFFARE, =a—m R MR R ORERE
W, JEREN, MEBEM BN TH D, ¥YFFR
(synapse) 3 QB OBMPBTHEETE ==
—n VAR EhE, 3T, BT EOERK
RO BE L LTEZ STV BY, Pavlov @
SN BY 5, KMEVE TO—RRIS SRR
BORRRHE, COHRICET S HIRNEHO

*Hiroshi KATO, M.D.: Professor, Department Of Physiology, Yamagata University School Of Medicine,

Yamagata.
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ThbEl, v ARORREIIE Hebb OFE
BT 3B MEH 22, Hebb 13194941, Hebb
® v+ 7% (Hebb’s synapse)] & LTHILNS
Rz Bl Uice 2OV F 7R TR, Y720
DEZRLBHOEROFHMBEPL TIRT 5 &,
V> FRADIEEDEPEFEICHERTE L0 S
DTH B, WiZ, MBENCYABRST LN
#E| % (reverbration circuit) ICHifRIEE) (( v
SRWR) BIEBL, chdt+aork RET3E
¥ 7 ARSI L ANE & BN R [ o8
FErksh, chBRIAMRRT EETHLEL
7o

MABRKT 2 MIEERE, MR (ma—mn
v, neuron) LMEBAMIE () 7, glia) Td
5o BMITHAD T2 EBBEROHVWFR= 2 —1
YTHBODT, ACERNBRSN 2 ITHE/L—i
BPEE -, ==—rn VEHORMNEMTHK
BELTWVW3EEIONE, CD==a—u Y{EHO
ZAt—= 2 — o v OF M (neural plasticity)—
L3, Sa—nYRBANEHTKELT, 51
EEWCZoESNE/NT S L0 HEE ST,
Za—mViC, EREBENI & TBNHE
NP5 EDETLHHIE, B—=a—nrOiF
BRI ASICHETE 3 X 9 IT78 - 7219604F
R OIE - 7o

Wiesel & Hubel® (&, &+ 2 DEEDR
(BE5LHR, critical period) K—{iOBAEAL 72
hEBHOFHET 2L, ZoREBHChI:OEE
REFO= o —n VEBPELTELE2REL
7zo F 7z Eccles®id, BEER = - —n v TEIG
MEEEO ARG 2 2 2 B 252 53 &,
VF S ADIRENROBERMBE D E (74 R
Z 5 HGR post-tetanic potentiation: PTP) 2332
BOERBETHIE L, ATER, WbhWw3i
- FEHEBEVI XD LARE - (REORRE
K= a—0 Y OHBERIrPD > TVE L E%E
BHCRLUIEBRTH 5, BEWE, BHEWVWIEG
Hik, HRBSEOFOHreH S LB Ly
5, NORTHBEOHBREFENTHEM, ok
SIS ERERP b= —n DT ity
F AR B B BEBRRNELEINTE I,
Oy FFZx@E ¥ ¥ (synaptic plasticity)
EVSHRTER - FEEHEBR LI ETEEL

Fik, BBV FFREAOEERH D, &5
i, EOEREE L TOWMENBESBERT 3HM
CRBICER LTV 2BEB7T, WERLLESL
TWBENE 3,

LEOESAEIENRIER, FLLTIo0
BEEREONTETNE, —DREZ8EY, -

S EZEVNVEBET, WANAONEID = 2 —1

YiEEiE, BE - FHOTEEN IS L T &g
BHEBETH 5, 5—2iF, LoBHMLLR
(model system) ZHWBHET H 3. f2& i
W, EEHYBEED W T 5, BHEE¥EINT
%, Lrd=a—urOoERDi BRBEEE
TE, ==2—vVhbOMBHNEENTEE TR
LT TE 3, REORRNE 2. SEHYO
BO—AE D H LB L 7oA (sliced brain
preparation) 2HVAHFESINKBT 3,
LT, EEYERCIRETE, TSP
7 (Aplysia) B30k, ~Vi+kr & (Hermi-
senda) % U\ 7z Kandel® & Alkon® @ /v — 7
DOENTHENRS B, ChbOMFEORR, ik
PYOWBEISEEFELLBOBRFL, HED Y
FTFAQE BRI H B EPRIN, Brvd
2VRYE VAV T OMF OWFSHEA T B,
BFiE, RESNTHE Y+ 7200 @keE
HERBIKSELTHBP, Eio v+ 208
HICEENBHE LT, OREBYOT A7 7Y
THEENT W 3 B {E (sensitization) T
bB R+ AMEE (heterosynaptic fascili-
tation)®, QEFFLE/NMEE S — F v ¥ = filE
(Parkinje cell) TOR v + 72 ¥:#5 (hetero-
synaptic depression)®, QIELFEBETH o
Johi-EiE% (long term  potentiation:
LTP)™® %3 Tn3, £LT, Bflov+7
ATHWOHE LTHF LY v I 7 AFEEOERK~-
J3F (sprouting) ZREHME L THY T3,
ComTHEED Y F S 2EHER (LTP) 3,
OiREBROBNERTRSU Sh, ceT—
BEBZTENTE S, QADRIBITHKE L
T 5, OQFENPEPOBELEERICDE, @
B B2 EY) LIcigAR((EER 7 4 X sliced hippo-
campal formation) ©& LTP WEHEINE, T
EDT L b BIRBRICNIHENEA TS,
BEPRATE, THOETNHEIC TS, 2
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TNEy FOLEMARNMEEEROBL &, ©—F v ROBENAZ 5(A), BEAEMCHEIOIKL
T, WEBREE L R EEEE A TRT(B), at alveus (A#), BS: brain stem (Bii#), CAl,
3, 4: cornu ammonis (7€ 1, 3, 4), Cer: cerebellum (NK), DG: dentate gyrus ($FiR
[, F: fimbria (#8&E), GC: granule cell (FkiFifR), Hip: hippocampus(# &), |: stratum lac-
nosum (HBIRJB), m: stratum moleculare (FREIDASTFE), MFE: mossy fiber (ZEIRERHE), p:
stratum pyramidale ($E4AHIRE), PP: perforant path (E##), r: stratum radiatum (ERE),
S: subiculum (&), SC: Schaffer collateral (¥ v — 7 7 —HIED,

CT, AHmTEENE - FEO SRR LS LT
EhTWa LTP ofiii—LTP oiE, HEs
B IE D&M L TREE Db D —I 20Tl
BB, Wk, BEREOHIZA, BEP O L
BT IcOTERLTELY,

2. BEOHBE

%5 (hippocampus) 13 #& ¥ (telencephalon)®
—¥ET, F&AEERICE G (archicortex) IR L
T, MEEDP S, WMAMOERICHAT 218
BRHBENB, £ P TRIFEE (neocortex) OF
B LD MBEEAMEBCR LS SN DD, TEH
TP CREMORE T D B,

H1-Ak, €vEy FEEO MEEREER
WT, ZfES (Hip) ZfML7csDTH 5,
1-Bicid, oEBE EMICZIZEAIEY
L, feaghd=a—ur:znohol 5
BBEBRENTND, COWMIMICE, HBEEZ—

K BEEPETN TS, BETE, —KF5
o] B4 de @M M % (lamellar organization) 23
BRERB B2 L TR EBL 5N TN S,
HE= 2 —n Y ORIIARE, Z2o0Wba-7
COAELEZHOIROE CAIS S, ROHC
BCIE - T3 & T A R ER MR (granucle cell :
GC) »ter, MEOHRE (dentate gyrus: DG)
DHITH B, COHCEDED NS HFEL T
ERNTHT S &5 —2>0 CEOME 4 o i O
12, i EE (subiculum: S) KD 7V
£ v ff(cornu ammonis: CA) &N TWb,
CCOFEBEE =2 —n v ETE O #EEERE (py-
ramidal cell) &bt Tnd, 7v¥EYHE,
BREGIo13h5 CAL 5 CA2, CA3 2T,
R EE N2 CAL QfEBICH T ST
5o REOEKTEEREE 7V ey fegbd
THBEE VI D, ROERTRIEEEDEOH
BHADOBTEHD b TimE (BB oL
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RiEHERER
Fv R IVESE
151 2N
TN B GABAZE(E
non-NMDASZZ 4 _
(Na*, K+) (er)
EPSP IPSP

EHBL e RIS _Ca?T_ (REY _, REWMEO #s+ T RERL (postsynaptic potential)

(17 R) X nCa2t oFA é@?ﬁltﬂ SRE~D REM=EPSPEE4HA 5 & EBBHAFRE
Fr AN BELEL0 L= PSP
HE € F I
»6A €

2 ¥ PR EOBILK
V> FABRPICTEEEL (SVR) PEREL TE CTRERPLREET 2 L, v+ 7 R/NICH 2 EBYED
v+ 7RI M SN 3. EEED, /%7XT%M&5§§W6#AT5& F v v xVDEE, v

FAABEINC, By F T ABNSRET S, ZOEM

i, RABLMES N THEET 3 L, EBEM

VS TR a—u v HET S EPSP &, ﬁCEﬁ*ﬁ%L{%?ﬂlzééﬂlﬁﬁUﬁ@&E%%v IPSP {43
dohd, EHLoMETEME, CREOEZSBREEET ST v v A NVESEKICKET 3. 24K v 7%
BikiZ, G-BHRAENLTHIEN DY F Ay 2y Uy —%iEHAd 2,

LB B,

WA 74 AN T—K 79 5 EE MR
KD XA - T3, WRERRMAERNASE
Bz AN, WIRE (entorhinal cortex) H3ED
Ei@f; (perforant path: PP) @, #IRE4FE
(m) T+ 26T 5. FRHEO BMiREE
Rt (mossy fiber: MF) L7z, CA4, 3 @
AR O RTEBHRER ORIGIIC v + P2 %D
{ B, T O8I O KBl (Schaffer collate-
ral: SC) 13, CA2-1 O4LEEBIRZERE v+ 7
ZHEET B, 2 LT, COMEMEOMRIIESE
£ (S) D=a—uVEHAEL, BEAR, BED
IS H IR E 18 B & D FEEE R (trisynaptic
functional circuit in hippocampus) 3R

DIEESTTHON A8, THICMEIdENTE= 2 —0
v (inhibitory interneuron) M&INL T, BT
e, FhlE:oimaln s (feed-forward, feedback
inhibitory circuit) 23FIMEN T3,

3. LTTRODIEE

LTP oBMICHEIL Y > 7 A REDKET (sy-
naptic transmission) % BRAEHEF AN CEE
ZHWHT 3, K223, £ BEREODL
5 ATEHIEMR (axon terminal) 2%, Al
HB=a—nvEy+ R (synaptic cleft)
BERATY F7AREEGZ L TOBT EERLTY
b, VI RABEOEMESFE (conduction) L
T X 72 FEBEM (action potential) Ic &k - TH N
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X Mg?*12 & NMDA
%gy Fuy L RLORE

RN KEURMENELE

MNMDAF v > % 0
Mg*+BRE 2D RER %=

NMDAF ¥ > 32NV 5KT %
Ca%* t——{ﬁ'ﬁ%'f Fr oA

REEE
LTP

X3 BEOHBEMOBOYF A IRE
(A) &, F2RRAFIWO BT
%y F 7 X5E(BIO
BB O, NMDA % Y AV </ 2V Y LA
kb7mys3nTED, & NMDA ZHEK (F2
HVER, B A=VEBRMZEER) Fv v iRovEAEND
%, EPSP 2RiES# 5, 77X XARKTR, 3 NM
DA itXx % EPSP B sh, BOREEHAMBICI
B, ThitEh NMDA F ¥ ¥ 20D =7 ¥ 9 Al
EBEHENZ T, Fv v rxblE, RKEoO C 8
Na*, K* &EdREAT S, IhMBEHERO S
KIEZEZBZBENTNS,

VY AT VR UEHE, MERKERICHVY T A
BARBo TOANY T bIT LTV FF AN
(synaptic vesicle) €& % b2 {ZEYE (chem-
ical transmitter) By F A R ICH B &h
Bo VT ARBAENIE L I EEWEN Y F 7R
$HEBOZ 54k (receptor) KA TBE, A4 Y
F v VAVEHE, BEDA A VBHEANNOR
SALFEIRARLIC X > TN 5, 2ZOESHNS
AFVEEBRE - Ty FF2ABBL2EHOE
[UEBRMNEC 5, BB, b2 REEBSEE

W R & R

BB AL (action potential) ZRAEIHE 5 K 5 4
BoaBHob0s, cNIKERT 2 X5 L@k
HOBNTH B, BiEE B E MKy 7 AEN
(excitatory postsynaptic potential: EPSP), &
HZWEME > 7 2 B AL (inhibitory post—
synaptic potential : IPSP) & IEiEN T3 7EE)
BANRE T30 LEOLOWE (all-or-none)
PROQIRR LT, % v+ 7 = B (EPSP,
IPSP) i3, BfEMy (gradual) ThEIh 2 MHE
BT3B, By FFRCEORE LU LEDE
i, cO=a—nYOlHE UTHZEEEL
THE, RO=a2—aV~ODATEE S,

—BICix, BEY > 2T EPSP %2%75
FTIEMER S ve v, TPSP 37y 73 /8
s (y-aminobutyric acid, GABA) T#%b, %
F I (basket cell) OMEHIHEATE =~ —n
vV OEEWE E I N TS, B8 LTP JHEEM
My+7208EE2ATED, LTP ok xicid
IPSP 0B RZ DI E SN TN B,

R3-Aiciy, BRUE0LE0 BREOVFT
AMEEPERCRENT NS, S VA IVED
2Rk, NMDA t3E NMDA SZHED 2
BliekBlahs, BEOKREMTIEZ, NMDA %
BRENTBF vV 2L, 732 vy &(xHD
KkoT7ry 7SN TWH 5B, BERHBICE DK
Hanrva I v (o) &, $5—D20%
BAR-IE NMDA ZREG2 VB, 4=V
ERRIZRR) IKhEA L, EPSP 2ty > FRICHE
35,

X4, AEEERE (S) Lz, il
B (A: INTRA) BLoms (B: EXTRA)
THGLLBESEEZE RN NI RLILDDTH
5, AT, 5 (weak) Al & sHFEEE (med-
ium) OB Y 3 KSR ERWICREA T
320 My, 74 X ARWMESZ BEO, KB
HBicHd 28 B T (2 v br—n), K
B, 72 X2ARBIC X ->T LTP NT& /L&D
HRBETH B,

MPERETGO 2 Y b e - (AL fiR) %
ABE, FlEMTENE & X EPSP pssiggsh, £
L4 L2z & EPSP ic&E L CEEEAD
FAELTVWS (A2, fillR AP), RITEAS#RME
BLIELDEN TN, L LFsEK0%



BEHEAT A

Neuron

INTRA

I =N

weak

ISE OBAR

M

medium

v 7 r A EEO, MRAN(A)YE XCHITA(BEGSERI X 3 BR

WBTRLEEBRFZ R AFBFOaY b a—T, 74 XRAHBBORIBERBTRENT
W3, MIRALZETRLNE LI, F4 X AFHETE, AUBRSoMEicH L, EPSP oiRiE,

IH LMD oERSEARL (AD,

EEENMN (AP) BROEBTRCIA L HIIKESE (A2), T

CERYF T ADEGEHRBEART ACEARLTOE, ANABMTIRC S COBERZIELRKREL,
v TZROERE®R (LTP) fuvbhid, ZOBEZBMRACENEBTHIGTEILEMNT

%3(B),

{ ORI E h, Fhick s EPSPanis
H, BEZHEL CEYBMNNEREETZ LIS
DTH5b,

MRS EEEEE (B) 245 &, REEBOM
BIC L ORINEESRIL 508, MiakE (L) &
v+ FAMNEBE (T) CORFER T TR
> T35, EBTEL EPSP YN =0 —a VT
FELTHWEEE (Bl 3) Ik, YFrRAFEBEE
TiEd 2L, WK DULELTRANS BEOE
MIDSiEETE 3 (B3, T, ¥ + 7 X Off
EW ik EPSP i X 3 M@/ Bl % VAS 1
(sink) L %2 2720 TH 5 (ETHEE KHD,
e LT, MR AL 3BRoB&HLA
(source) &7 0, EHEFEE Lo B &
755 (Bl DD IEMIIES EPSP (ex-
tracellular field EPSP: f-EPSP) Lt vbih T
2, BED=2—0YBEER—-OMEHAT
WAy, MEABREE—FECHE?, Mkt

BRBICXBEHERIEL D2~ v [E451LE
TEEY] 2i8Rd B &ICis B,

AL LR 4 3 & (B2, 4), Mkici
EPSP it & CIEBI B A RLET S, COM
JRAERIZEPSP 0 & & & Kl & iz b, #iE
EBTGABH, BRREESBEEH LHIKKE 3,
ZD»IC, EEBEAE KT 3 EEE EPSP &
B &I 5, RB» OEHEMORETSET
O (BF) oRooxB38RL, 1, EE
BN OB ECOTHOERSETE, 20
BAWEAEELERN  (extracellular population
spike: PS) LT3,

K4 TABTRLEZDE, LTP RHE#EIh:
EEDOHIGERR T b 5, MBENELEERCTRS L
EPSP 3k L, WBHEMSEP TS - TRk
BEHLTONE, DT &iF, YF7RATOEE
BEMEALTNBZEEZRLTVS, #iT, C
DI BEBPBRERINIEER Y F T ADEE



wRERERE ERE

[ 1 mV

PO e ]5mv

B
A . % f-EPSP
/’/\fﬁ Amp. of PS
M Lat. of PS onset

]5 msec

Lat. of PS peak

A
]5 msec

T
(15Hz, 15sec

Time l
1hr [

i

AN NANNNENNR AR SNNRRARANAD N ARNN SR RURAYARNE]

T

-‘!—‘:‘"‘—i—._

(--‘(_.H

e

€S

RS

— +2mV

15.30
Day 1

T 09.30 12.00 16.00 11.00
1 hr 15/sec, 15 sec Day 2 Day 3

Time to onset
of pop. spike
e

..........

Ampl. of *geremegee
syn. wave Y. N3
D)

Fixed time

—
Time to peak
of pop. spike

K5 vHFEREO Y+ 72 EHHEHRD
COMAKITRT L Sic, FEER (S) »HiEk (PP) wEs, FERMRKENHESEE (R)
TRIBZELET 2. AT, EELL LRPEEARFNI Lo FRRL TH 5. HGAEXRAIORRT,
15Hz, 15807 4 X XM (T) 254 %, PEOENMZ Y F 720 BRERMEC -7/ & %R
LTV, DICRUTIHED/ YT A—%—%, 3SHIKOIDFHAIL ZHEENBIRREN TS,

BRIV B, ORI, MRAR
HBTHHALLENTE S, TEEOHIEKTHIE
ok LG (B4) THB&, #H£4 EPSP
OEEBEAL, BEEH (PS) ORENKREAL
20, BRENREHET 2, CCTIvr720] &
REEZMNT MA I DR, FIBS N 2 HRRKE DR
BHOEADBILE N EBEIPDONTED, &5
T, MRAETESEL B, BIEK, FXEE
OEANIEL, YF72EAE @ieky+ 72
HEFXEER, synaptic complex) 25 7 7 A {5iE%D
RERXOBLHAOFE—FERHE LTHF o030
LTH B,

4, EEBEELBUULESREY (RF1R) T
DL+ TAORPERESR

B 5k, 1973 4FicHid shicv vy ¥ EEOH

REER MR TTHON: LTP 0F & ik 2 T,

Bliss & @@ ho0j|HTH %, FHCIT

AEKDIE, RE (S) List (R) oBEEMHE

LAATE E, ERIERBERETTOLTY
5, AICIIEER (PP) O—E DS OB
wxtd 3, FERHRE CHinsl e U,
F O TERBEHICRENT S, e A L —
b LT 3 Ktk ic 15Hz TISH M 35 2 X
AHB(T)EREZ 2, 74X ARMESZ B L,
HEPRBIC T 2 BONEENE L BT S, &
L& LT, OEAEPSP & LiREORK,
QHBESBMOEA, OBESENOEBOEME X
¥, QBEFEORE L 2E0OWIMNALND, £#LT
ok, cokd BEMNABL~3ARRKTSC
L, BOBRLTTF 2 x2HlE5 23 &Z0%K16
HPL bR L el HE L Tnd, B5-Bid,
k584 EPSP (f-EPSP), HABAORIE
(Amp. of PS) BLUEEBEMOEE (Lat. of
PS onset and peak) % 3 HiiCH - EHIL /-
LDTH 5B, :
ZORBREZ, 72 XAPWMTEOEL BT 3
VF T ADLBEHEOMAIMBL 3L 2RLT



BEMBRAARE R —

Stimulation

allmml

f Tetanus

L

100Hz, 100 stim.

PS Ampli (%)

0 T T T T T T T T
0 10 20 30

f Tetanus

f-EPSP

Stim. Int,

f-EPSP

Re =neEy FEER S 42X CAl HETOY F 7R ERHEW®R

AHEBTTI AR, FKEE (S),

M/ R EE (R) 2RET 2. B BXHH

DEz2%, 74 %A% (Tetanus, 100Hz, 100 AL L THTTH ) ORTHE RN

BT, —EOBRIOMEE20MESicEz, REEEET 2. € JILKEEOH, Mfalds
£ XAHERIO Y b u—-vOREF, A#bi3 74 X AHBHBORGEE. L5 KD (E&
EPSP) &z b, FhXx (B 0RAEBEMORIE HEOWK, BIUOBROERENES
BB, CNHDT LY F 7 ADENER (LTP) PIEC-TWAB L EERL TS, D!
#BAEN (PS) oKL L, B 72 X AREKIHTRGE L 72, HEOBS-RIGHRBOE
AN, 8T £ % ZAHEE, A3 F £ R 2ANBSEODGE. ALHEBO®mET, KRETES

EPSP #5427 32 R El OXHITRENTVS, E2 T, BUAXXDHES EPSP
LT, BABMN (PS) NESIRAELNBTLEEZRLTVS,

AY-IN

DX, AAHRBICX > TEMMERT 3
Y F T ACENEOHRERS E H #E (long
term potentiation: LTP) W bh a3 DTH
B, YIS AOEENELSL LI, MRALE
TEUEL OBHEME LN ZN, HRRILESD
DRFNCEE, =a—n YEHEENE LTH
ETEXBRHOLDI L FHbI TN, ML
SR TIX, ADNIBCE L7-tkic, Bliss 5236
L7 b, #nhH2BE (RIAAT
R15~2050 01 L) ¥ L7c & S, LTP 8B &
NI EWRTE 2, CORBRHODOVTRHEZK
SOELERY, BABNOHEINICRABIR
Vo Tr& ZEERIC O VTR, 274 AERTH

FiZ16~205 T & shicds, kDR B
BRTIVENREHSN TV S, GSI00EE
THED L RVICRBDREMHERES (short-
term potentiation: STP) €& b, LTP &K
HENTH B2,

M oEBOE EN S LTP 2583 51,
ke (0.1~0.5 msec IE) OESE SV A
%, —EOHEE (10~400 Hz) THFE» SEEHR
BEZ T3, XD 12RO RARE OB
WAk, £EYAETT £ 2 AH# (tetanic stimu-
lation, tetanus) &V T3, Lémo % Bliss
5O L, ~EOHMS THRORBIEELEZ T
avbba—-VERET S, €LT, 74 XARH
BANEBREO S & ORBRIBIT T 5 KG% i
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S2 == R2

5
1 I ——
mr/\ RzJ

) S weeks St ‘So
R1__[$l\ 6
R1
— T e
Sl st s1 S Rz
3 )
R1 r St S2  s1482

4 S1 81 s1 81

Ri _'\,\I\’\ Rl—ﬂ/—[\
S SR R

i
UL

S1 81,82 s1
_or —

S1-F52 Time

4

St 81 s1 S

K71 MmRWcEL EREmownE

Sa—mnvic vFTR AT B4 0 BHESHIET
X5k90C, ZOo0ORMERL (S1, S2) 2B%, &
B (R) TRIGZIHET 5. S1 fillucyd 3 Ri%:
R1l, S2fiBoKIEER2L LT, TCEAR TS vy
Ml 777 7 OB LORENL, T £ X AR#EESZ
Jev—FERLTVE, 174X ARE % SLks
Z5&, LTPpfEC D, #0ENENT EERT,
2! FARARIBO®S, BB BEBRCECTKRER
LTP #T& 3%, 3: 74 XAfBOESKIT RELD
D, HHEERL I > TCLTPRT % % (cooperativity),
4 MEEOWEENRD B, §: 722X HEESZ L
— big LTP 5% % (input specificity), 6: S1d
T2 XARETE LTP 3FBEhB0. S2E TR
LTP H#FH SN, S1& S2%2BlkEEEsET
5x25E, S1ov—ricd LTP 5 C&5%, ot
AN EAME (associativity) OMHENH B L%
RFo 7. MEMM (S1, S2o0r S1+S2) Chim
(depotentiation) HF T 3,

FETHCLILD, v FPRADETEDRY, Yk
DY F P AGEOER LW A EROBNELE &
7e8E (LTP) 2RBE LD TH 3,

1970 RICAD, B LEERX T4 2T

BREYER S DR

LTP B EERERE FL LH K BB TE3 &
3z, LTP oiffE—EBERE L,

BBk, EVEY FEEDR 7 4 ZAEAEL -
7z LTP QEBREZRLLDTHB, KE-AK
AT LD, PEMEBR(S)ERREL, LEEE
(R)% CAl HioMIEABICANS, R6-B
BRMDOE2HFE2RLTHS, T3, BEH#O
BEEELTHGEREL, RIB oS- RE iz
2B/2, TP LRAEILOR LXZXIONE%E
B3 BOMSZRD, DB OmIICHEE
BEET %, 2003 & QHARABRIBICHT 2 Kb
BRENP—EBTHEEEPHRALIERT, 722X
Mg (7z& 243 100Hz, 10058) % 1[E5Z %,
Z 0%, WEEd & OHRBRPICH &L TRIBZ
LTV, LT, BBICH S —EHBOR
XEELT, P oMmES-FISHEE BT 5,
& 6-Did, 74 X 2§l (tetanus : 100 Hz, 100
) ROy b —VORGOKREE% 100 % &
LT HAEBMNOIREE 7oy b LAEBDOTH
b, THERAKTCWK, HEBEMOHE RN A5
1, T304l EFfR L Tind, RiICiERLT
WIZWND, #£4 EPSP oRIEH 33 EE O
X, BEBNOEEOEA, EABNOL—IE
HoEEsAONE, HE-E &, 72 X2fEK
it TSR U7z Ko d s -FUG ihig 4 EXrT
RLItbDTHS, IG-E1ITHLNB LI,
FUMBEORITELT, 74X 2% T (K
), K&iz#Eé EPSP (f-EPSP) 28605,
®6-E2i%, 74 %2, AL EPSPHL
TIORERBEBASBHB T L ERLTNS,
BHEI, LL5EPSP o ARICINAT, £AEMND
BAMBERCBCEERLTEY, #£4 EPSP-4
LEM DB K (E-S potentiation) Wb TH
B3, LT LR, 74 2AMET LTP Bt 3
&, XOEBHBEMBSHP T ->TNBETLEER
LT3, ME-Did—EDORBMOBSIKKIF 5K
BOREELEALTEY, RH-EOHBMOMS-
IR, BOB00MBOMSIKHLTHR
B EARTHLEERLTNS,

I o DORRE, MERAIARTHF £ 224l
BTk, v+ ROEEDHEOELR (§18bbB
LTPEZR) #RIFTCENTE S TEERLT
N3,
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BEMARP RS R

5. REEBOBHE

AT ARBEATE, BRTICHE - LEBEHO
FBENTHRET, MLV b= a—o Y OAFREEESH
ATHCERBCHRETE2REND 2, 4 TH
BNTVE T4 XX fliuc L DFERs NS LTP
(tetanus induced LTP) o#EAZ L3 &, K
OkHiEd (BT8R

1) BETEHICXL LTP BHFETEY, BE
DEEAETNTOEERE Y 72T LTP 28
FETED,

2) T AXABEBOBRNSERT, BB
BHICH 203, 10~160T—EL LD sk
T5(E6-D); TOKREXIEABAL TH50~100
% (W25 OWRENR B, 742 2 ZAHBHBED
LHIBEBCNERLONB LB B,

3) LTP @k Aikc@fmiznds, H»SHGE
Chi-DEfd 5 (CCEEEEHIII3H & 5 #HE™
MBHsET-1).

4) BOELOF & X 2MBIcE b LTP N
BEhTKR&E<3 (nEHE, K1-4),

5) LTP G ADRIEAE 2/ v+ 2
D, FEEhitnyF 72T LTP g 5
W (AR input specificity® & v S, 7-
5 (ZHiCEEHRS H 52,

6) LTP %gh#E 4+ 2iid, ADREE »58
FEROBERS2 (B71-3), 20T &, HY43K
OWRBHLT B X 1 T, ThoOMERHED
MTthdnidk=ax—artois, LTP %0
ERCTIHOBRBEHNE > THEEELD
n, chExE LTP HFEHD-d DH i (coopera—
tivity)3 & 1 5> T B,

7 BlaxD AN MR LTP oFEiEE
# (associativity) A3 3% (B4 7-6),

8) HALEPSPOBKOEEIVELSTBMNOB
ROBEBRKENT LBH2(E6-E2), cOL
&k, EPSP oK L4 LT, WBEIBMMSH
RIBBLEEZRLTNSE, i EPSP &
PS ol d 5 ik k (E-S potentiation)®?s
28)38)&: [ ’)"Clﬂ 50

9) ANFBIZLEDV-7ATE, LTP 2%
iKbb T EMT & 3 (depotentiation)» 4D
&E71-Do

10) LTP ity 72 OFEBE LR D 342

—44)
o

6. RUMHMEFEISZL-HOESHHOEGE

LTP #%#E 4 2 DK, +4 X2 fESHED
FPEA SO TE I, 72 X RBIBMOEMN &
FEshd LTP BB >N TEEHBE L, R
DEHIITB,

1) 74 XR2AFBOBMSICIEEL, BT
K& LTP N8 anz®, LTP 25FHE T3
DLBHZRED LORSHMBETH B C &IiTHkI
(5, 63H) BRI, MHBMOBRSZBRY F7%
Sa—nYERKIELMNAETHE T LICERI
0D, FBRKBUKETHELEI LICONTIE
B3 T 3 91648

2) T EXARBOREBIKEL, 2VFREKT
(LI - T, ELEMEOfET) X &4 LTP
DHEBSN G (B T1-2)0 FEE & FIME B
LThoDIRIEOHHM (B BEEMHER : frequency
potentiation) ICHEWTHHEINA LNE, < OW
fiE T £ X ARTHE KL 6.258), LTP H#E
Db OBRARDRIBEFEI100Hz T 4 RBEETH
549)0

3) FERAMMBOABEBCEREL, SOEK

TR E LTP BFES 030 1-2), K&

DEBEEIEZ A Z 4 % CAL T 2~3Hz, &I
By PERREITT0.04Hz (2581 E) Th D
LA, BEENENIZEREND I { T
LTP HETE 3,

4 BITHICT 2 R A ES 2 Te LTP &
Hand, LAMEINRS LN B,

BiE, 74 2RAFBOL DS, EAXTHEDIE
Lo EBbh 3 fiESGHTRIEL, 2k
O (EEODIW)B R © R Boow 2 THREKE
N3 —HOMM (x—2=2 bR : burst stimula-
tion), HAVRIWEGAK 2~V RKTH
LTP NFEIN B C EBPESN TN B,

B FIEIC 170msec B0 TL00Hz T4 F D/~ —
Z Ml A S 2 35, 100Hz T 4 30 %4 B 4
DANIPOEZ 3%, Bk, 100Hz G4 ~5
DN -2 T flEAE 200mseec BELTEROELS
2B EORMTS, F 4 X AREic X5 LTP
ERIUCHED LTP KNF#H NG, 2D i,
QDX BRBIE, BE=2—0 v DORICKRH



ETE D, HikT LTP g b8 k%
TRELTNWS, QFEEBIEETALONS -
% (f-rythm in EEG) ORFEICHEY T 5, B &
DORTHEE SN TN 559,

I HICHEHEGE, MM Y% — v O—RIKE &
THARMH MR o P, o8, SHEELNEL T
b, IR ETDH 5 HIMAERE OHEEREL S /Y
2 —VHHT, LTP 0oTEhiiiEN NI BC
LAERE L TV B, 2O&SOFHHMEREE
500msec T, EW& D 900msec, G HIER
FEid 100msec &% -Th b, ~N—RIFMHEFH
T 10Hz THREORNTH D, DX 15K
7x —VRIET LTP A&t ZxRA 505 &0
ST &id, LTP oF#ic, AJOEHE &2 —v
BERENRHB T EERLTNS,

1. REBBEOHREZMILTIENH

BEIT 2 R ARIBCRIEIC LTP S5HFEE N
b0 THRXAARIWAETZ B LSO AD AR
9 5hE, LTP OFEMMEIESH D C &N
INTH3, COEHL S LTP 0oFE - o
BEREESNTO S, FEEHEIETALH4CR
KDOEIBHDOBHMENTUN B,

D ABOHANVYY LEBRETEEYF 2D
ZENT oy 78N5B, COEXICT 2 X 2
5% Th, LTP BFEBESNEZWS, SEREO
APB (2-amino-4-phosphonobutylate) (& 7" v £
IVBIKE BV F S RAEEEEILTEM, C0&
Eicd 7 2 X 25T LTP 3EZFEEI NI,
AVY D LF$ YR T 0y i —@verapamil ¢
LTP F#E A M4 2%, chopc g LTP %
FET 0y F 7P REENBETH BT & ER
LT3,

VFFRETuy I LBV EE TS, AKX
vy SEEMMENE X LTP gFgasnsi
W A ATy A0S ImM B Ficis B &, B
ERTEMHI KX LTP REEIN BTV, 2O
i, VIFIREZEIHITEL HEEED FOM
A AN YT ABBRBERCEERLTN S, &5
I, MIlRAICANVY Y &% 1— 1+ HO EGTA %
HATRELTP B7ay 7&0 3%, chbd
ERh S, QvFrRnEL, Qhvyy 0%
A, LTP BEICHETH S EENTH 5,

MR R & R

NEEZBEINVYY L ZKEBT S nitr-d %
WRAICEALTENT, EREYEEZL5 L,
F A RABBE LTS LTP T3 E050,
M A v v v 4 [Ca?t], [Ca® i OHRAHS LTP
FHONETSEMETHLEOFEDH B9, L
L, BAVY LA, H7 o4 VBRECLBHINVY
Y LWATE LTP FENTESRNTENS, H
BE-HARGEEIZ0DEINE N,

2) EZEYEERRO SR I VBEORRER,
TR POBREBEICIDARIIL T 2IEHT 5
nNTns, NMDA (N-methyl-D-aspartate) i
BENCHEEGT 225K I NMDA 28E& L 0D
h, ftho—oidE NMDA ZHEMEE OO T
%, NMDA ZEEKOBEAWREI#O APV (2-
amino—5-phosphonovarelate) (%, 1004M LI'F D
BET, V> 7rREEETuy 723 LTP &
AT 35, & 51, NMDA SHRIADOIES:
SUHER (FyrvanvTayh—) THBHMK
80169, ketamine®® ¢ LTP #HillA 7w v 79
B, INODRRIZ, 2B vE I VBRE
ko355, NMDA &4 LTP HFHEiChhb
S THNBT EERLTNS,

NMDA ZEFEOEHACL OB F v ¥ 2V
BHREREEER TV, BEOEEMTHE,
JEBAREMIC <7 % vy AKX DAL T TH
DTS, AL —40mV BEIC AR I N B &
TIAVTARETN, F VT A, DY T LDM
KhANVY D 2B RBICHRAS®S, T2 X AR
DL &k, ENMDAZRK - F+ /2 VICKS
EPSP omBEsKEnhiame s, NMDA 5
B F2» v A D752 vy AEHSREAN
T, F¥YRVBRE, AbShry v aBHmA
43 (@3-B), 2t LTP FE DM
5L ETHBEEZONTEY, 7.-1. TR
e F S RAEFEE NV Y Y ARAOSERE KO
Z OBFPERE S T 359,

3D AEY L) VIREHOEHY v B LEESR
(Ca?*-calmodulin-dependent
CaMKID) ofZEHR ) 74 <55y (triflu-
operazine) T LTP ZHEISIMEI &1 29, Ca
MKII oZRIHEFR O CaMKIT (273~302) %
CBP ZMIINEATZ L, BXE30~450RE
TIRIER S EICSH &0, LTP fILsns T &

proteinkinase :



BEMERAT AR ——

L

EBE

CaZ+

e st

AASAAASN

{

S Tee@ee
e

S B

LTP

TEME(INE I B

JENMDA
S

E8 LTP HED-» OMENRREERK

RN Y F FARSE L TED, Y F7ATHEIRR,

NMDA ZZ4k &I NMDA SAED 25

BOrvg I vEBSEABRREN TV S, BKNIE LTP FEI TR TRENTV S, MEKEKIKE
BBEMANEAL, TEDEOKY, FERE~OEEMRCECE, 2%, vF AR EEN LTP HHE
DARZ— PRI 5 TND, TDRHICIE, MBBAINVY Y MINBRETHS, NMDA SHEELFESLE
F oV iRV, BEOEBMTR </ 32 YARIVBELELRTORY, 72 XAHBUCLDIET 51

SWICXOBEE, Ay o aPAD, THUBEHID,

LTP tE3, 75+ FUvi, CM F+—-¥H

XBCHF— FORBNURENTV S, Thdi3, EEFHOMRILE T, BKIE LTP Fak& B
HDEBZONEEHENTVARKTHS, ZOKTR, YFFRAROBEAENT, YFTAHKRDH
ELTHIWTH 3, £/, BOBOOWMEERKRESBOTH 3,

BREINTLEO™, chbodl &id, WAL
Tehwyy sk CaMKIL 2348 4+ 7 2 T
b h, Dg—Eof b¥EREE2RT LTP 2
RSN AWEEEREL TS, TN &K
{—HEOEFBBRICODVTREEE DL > TR
WS, SER L7 LTP & APV TEELZI N
DT, BRKWICIIIENMDA ZHE - 59 ¥ 2V
BEHEERBSEPENT 2 T HEHLELSNTY
5,

WAL vy &8, BANMERR 0T T

— 4+ (protease) TH B H V-2 v (calpain) %
EHALL, ROBH bEEEATHL 7+ F YV
(fodrin) 4R LT, VY F72BEOISVE 2
VERBRREENEEE LS T 5 F RGN
Lynch gk > CTIEZ NP, ULhL, A»d
BZlervz I vBoBREiCk-> T, ZEED
BINEELETEI®, 20k, ZORIEXZHT
3 ERRBIISIEHLIEH T s,

4) MEADEAY FAy2Y Y 4 —D—DT
»AEH) v E{LEEE protein kinase C (PKC)



DHEXTH 2 H-7, %7 4 v 3 (sphingo-
sine) A5 & X A WBEENICHEE LTEL &, &
oA (PTP, STP) w#Ex2 5% i LTP &%
BAIES 3™, %72, PKC 0piE# @ PKC
A9-31) OHRANEAT LTP 27 n v 7 35™,
74 2 AREBCER (F1 Z2H) ©) Bk
Ao b L™, MilnE o PKC SHREKICHT
T3CL™, PKC Z#ifeNEAL T LTP T
&3 E™igEh b, PKC 3, LTP HFHE oM
POERRE LT, CaMKII & & bic, BfEL - &

SEHENTHAE™,

PKC 13, o4 /v br—n) VIBERBEOIT
#ickaY7ons Y 2o —v (diacylglycerol :
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@?—5&([‘5103)0

DS BHFICRD 2 HIZEHEND 5, O )T
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100 -
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B:pB) Oo#hBETT, T2V AV VIS5 TE6~8
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BHifd2 O 3RHREREELTEE, VYR EE
KEEELEZ, FRASIOVRLAIVIICE-T
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(maintentnce), 3 H{ (expression) ZHHRIC L
T3 EBbhs,
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4) MEBOBYTO v > 72 izEP LPT 0T
Eploid, MBENTRS 2 NEEE OBGRERY
THEEZONDB,

Harris 5%, &% 1~ 8, 15, 60HDO 5 v } T
LTP 2 LT3, #hick s &, LTP 0%
H, BE, B EREBERMS D, LTP 4%
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1. BL&®HIC
BEMELCAONIMREBICHIESLIOHD
BHY, HLOBFEEE L THE 2 ORBERR
L% H T BDTRBIC DN T DRSS DBREY
HETH b, BT - THENTL 2RENIE
B3 Parkinson i & V- Th L BOIEE, &
TESBTHEL, BEOZLVE &L LB
& BHEH AR LT3, Parkinson JRICHP L1
MREELRTREERIVANAT, Shy-Drager
FEMERE, Steel SRR, HEWEAREME, B
AR AR - v 4 BB &% { OREPA
BTV 3 M, Parkinson 5 & BB S NIk R
BIAREONE 2, 3NT A EET B,

2. Dystonia~-Parkinsonism (DT

1985 ER L b DORE, B LIKRETH S, 35
~65 D 5 FlOWETH B, RKFIEFL 20~30
B BMETH TR 20~30 £TH B, FiF
IR, EfE, ZifERgig <, Parkinson JFiCf T
3%, FFEIC dystonia ©%H 5 &, MERICH
NEFHELL, KB, BRTERI BRI 2
0, BEEARET S - EWICERSEMNL, $7
Rz (B 1), FEBRREEEWICITELTY
3, EHICPBOI =%V Y VAN K { Kb
L, L-dopa, v~ A bLw, T—FV, Tusy
)V FFVIRELBUTH B, ZEIED CTERELN
BmL, RSB THELCEROHINSS 5,
¥ kET HVA 2%, 1h DBH 3 E% <,

Parkinson & R -THB Y, BELLERD
BRVFBROIVERTH B,

3. Apraxia-Rigidity fERet

&b DMHFIS6ETRE LB LOERERT, X
R67 ML 66 IROBHETH 5, MH L b Mibz
C Parkinson i & 2l & T 3 , ZHRZEERE
1B&BITHETH S, MAUSE, SIEILZRENR
FIE LT B, H1DRIAA SBAA~DEHREE
ERY, LB AEDL XKD, MbisdT
B EF-THEL LHWKR B, 1FRICITE
OB REEEE 120, BT RIS E
1, BIOREELSE, AREMPEBILD, B
BB, 1Q, BET X MEHHEIG, BEERH
IQ &by TEWE, 3, ¥, BECETNR
, EAXR, FELRIEV, HEEELTO
IRFREMEEENEE, FIREARRRE, R & A8k,
SREBART AR, AT, BIEE
BTCREVRAELLEDBRAE~OEEHEED D,
BHRETZEL, BERRETON, EOBMHE
AR, FHMEERTEL, LEREBETSHS
(HE2D, b & SRFRIFTRE, BBCER SR
BHY, EEHTE L BRT 5, AERZFE,
B, HTORTEEREREEE L, OREFHN
ZUC, BRI TE LS HETEE 1D,
CT i, INERK, NBOREIANDL L, B
S E QBRI ERD L. AER group I A affe-
rent & N3 3 B REE & EB M E O BE 2 i

*Eijiro SATOYOSHI, M.D.: President, National Center Of Neurology And Psychiatry, Kodaira.
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