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Effect of Adenosine Potentiator (dirazep, propentofylline)
on Hippocampal Pyramidal Cells in Mice with Ageing

— A pathological study —

Sumiko NOGUCHI

Department of Geriatrics, Tokyo Medical College
(Director : Prof. Hideyo KASTUNUMA)

At the present time, senile dementia of Alzheimer type (SDAT), with has been drawing a great
deal of attention socially as well as medically, is increasing along with the growing population of
the elderly. As any successful animal model of this disease has not been established yet, so that a
related study of the changes in hippocampal pyramidal cells of mice with ageing was attempted in
order to clarify the pathogenesis in relation to this disease. The histo-pathological studies were
designed so as to determine 1) whether or not the hippocampal pyramidal cells deteiorate in number
and morphology with ageing, and 2) whether or not dirazep and propentofylline reduce the
degeneration and/or deteioration of the hippocampal pyramidal cells with ageing. The results
obtained were as follows :

1) Degenerating hippocampal pyramidal cells were seen more in number in the area CAl and
Sommer sector than CA3 area of hippocampus region after 41 weeks. The percentage of the
degenerating cells in the area of Sommer sector were 11.9%, and 31.4% at the 41st and 47th week
respectively.

2) The morphology of degenerated cells showed shrinkage of cytoplasm with pyknotic
nucleus similar to the Spielmeyer’s cells as seen by light microscopy.

3) Dilazep and propentofylline, adenosine potentiators, brought about reduction of the degen-
eration and inhibition of the deterioration of the hippocampal pyramidal cell due to ageing.

These data suggests that dilazep and propentofulline can protect the hippocampal pyramidal
cells from the degeneration and deterioration due to ageing by the pharmacological action of
promoting cerebral blood flow through the dilatation of the artery and accumulation of adenosine
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by inhibition of the uptake of adenosine into the cells.

Conclusion : Hippocampal pyramidal cells in the CAl and Sommer sector in mice tend to

degenerate and deteriorate with ageing, but dilazep and propentofylline can protect the cells from

such degeneration and deterioration.

I %

T, AOOBEEIE &z, EBARORCHEES
HERNE O CEFMBEE LTERH SR TETY
5. BT, PREEROETEOEEC LD EER
TR B T YA v —BEIRIE, % OFREDf#
B, T84, RO ESIN T3,

T NI oNA v —BER TIRY, HREIEE, 5F
HETERRRICE LT, K58, K17, K3, BET
REE e & O EIRIEREES 25 28, BB E-
THRERNCEE M OEALIE?, RO & HITEE
ANEIEETH D EEZ 5N Tvw 3, Hyman 5 139,
TNV NA < —BIER BERG T, NIREEE & EE
EHROEESIC, Elvwoa—0rOBEErHEL
Tz, ZOFRRIE, TAvoA < —BIEREPIH O RE
REeE 1 (IS EE NI I B 235 s & S I 2 R
LTw3%, %7z, Zola-Morgan %% 3 SERE
DR THER CAl BFO$EEME O SEL L MBEKF T,
BEEEE2LIEFAZHREL, ZhofrRyroiEEs
FUEEE CBERE N L BRB L., L L, BE
T3 EE LI S O Z bW, iz o
B4, MREMEOKRE & LEMRSSREOED 2L,
REFEARAEZ LB AL 2 £ DM 81 5 R
ENZOEHRDOERE 2> Twb, —7F, £HNL
W TH mEE IIEEE L, ERINETT 2
EWSHIELHRE SN TE Y, BERMCIZES,
R 512 X NI E TR EMNT 3 L w» S,

BEOBE O b, I & LicERETIE, BEMH
HRES, WEDETR2RY, ZOFRIZBENE
FREFPLTWE ZEE2HmE LT, EBHLBES &
iz~ v 2 OEEHEEME I & FcEd L, v
ZE T TFRAIRETH DB R ME L2, &
&, 277/ OMENELD A& % HIH T 5 7E
AEEL, 77/ v rekiEmsy, mEFEsEih
RLU TR OEINERS 7oy 74 ) vk 8D
adenosine potentiator Z MW T, <7 X OIHE I
£ EE A O Z I D W» T OMfakEEE
RS L7z,

il

II.

1) SEEREND

ddy FRifttE~~ 2 (SPF) %AWz,

2) EEEH

EEHAR T, B 23427, BE60+10% WwEN
BHANTABTENTY —VIc—EfFn E L, FEE
fik CE-2(HAZ v 7) B XUKEAEHHICE
E&wiz, BHIEY 4 70 1260, fEEEE1E
L35,

3) HEEEY

(1) Y7€7 @att L o)

AENE ATP OSMEEMTH 27 7 o > 2 RIE
U M TR O B2 M % 5 0 % MERRIER L FRI0
HRO77 /v VERDAHEMEIL, 77 /¥ vhtE
M2z 77/ vy 2RiEbs e 5 ER»
b5,

2) Faxvbr74 0y (HEAF R MERES
& b St

FENIMIEAN cAMP BEOHEME VT 7/ v >
DOHEFANELD sAHOMFIER 2R L, 757 /3D
ER &8R- 2 ER»H 5 (K1),

(3) AHAEMEA (RiFHE)

TR L U CER L7,

1) ®REE, RBE, B5FERUEREE

(1) HE53E

VI TRITaR T 4 ) i eEAEAKIC
EREL TRV, ZHIE, FEEBROERENES T
ZhZh 30mg/kg, 10mg/kg THTLZWLI &
Eieroic BT, —EEE LCHEA LR, £HEAKE
AlE—EHE 10 ml/kg & L7z,

(2) BE5HE

ERERNIR G T I NOIER bR 2HE» O 12,
HH—EERENES 2T 57, B51 & 2 BE0
FEIRERELZEEZ LI,

(3) EBFE (R
OIS Es -

9 ER#® S 6 P, 15 BERRS 10 8, &5t 16T

Mt HE



1991 £ 1 A ¥77 : Adenosine Potentiator @

d

hifs~ 7 A ¥a B e iE L Bd 3 o — 11 —

ilazep

1,4-Bis(3-(3, 4, 5-trimethoxybenzoyloxy)-propyl)-perhydro-1, 4-diazepine

dihydrochloride monohydrate

HsCO OCH;
™
H,CO C-0-(CHz)s"N  N-(CH,)5-0-C OCHjs * 2HCI * H,0
W
o]
H,CO “ OCH;

C11H11010N2 * 2HCI = H20

propentofylline

3-methyl-1-(5-oxohexyl)-7-propyl-TH-purine-2(3H), 6(1H)-dione

CH3-CO-CH,-CH,-CH,~CH,-N

o (FH;—CH;—CH;
N
LA
07 N N

)
CH;s

1 Y587, 7axr 740 rOFEER

R 1 B
B oM H
585 15:8 5 328 41,815 478
% moB 10 10 10 6 10
Dilazep 1 58 —
P me ke, ip) | = s | B 10
Propentofylline % 5 -
R neine, i) | — = sme | O 10
® Fu~rr 74 B mm? H7z D O EEEE L (K3).
0 B E 5 VT, 1538M%5S 10 /8, &R 150C oL & .
@ 4 AEKE ’
9 ERE S 6 I8, 15 EMES 10 /L, &&FF 16T 1) BE7EAOEBAOMREHEHRIzOH
5) 1EXVERE AR DL

5, 15, 32, 41 MU AT HEED DV AR T — T )V
BRI CEERIM L, BB MRS 5. %
D, 10% PHEEE RV~ ) TREE L, KN
ZUY D 1.5 mm OEAIIC # > THRRBCEER % T m
wEID HT (2). BRIV ERBEEREERL
7. FIR X 3~4 pm 1Y), HE KU KB #f
BT ote, X, —EREA O W TIREREBEEA
#{EEE L, JEOL 100SX (HAEF) W THEL
Iz,

¥E CA1%(A), CA3#%® (C), CA1~CA3®
TE% (B) &L, SEALIZDWTHRETTD 0.25

£, mwEl et 2 KT, 5, 15, 328
EoEE~ Y ANBREOEEHEMEE s EH L
bl

53ETIE, 4oL A), (O T, #i
KhiEssE L, FERELEHEL, BV eRFozt
MR 2.7% ThH-o7z08, (B) TiX1.7% &
Ligpote, $bb, CAlL, CA3 XD b Som-
mer BIEEO 48, IEHMEMESSL W gz
%. 15, 3238l TI1E, BEIIME L D b 2
TSR TN L, 3.5%~5.8%1c7% D, 41k
T 11.99%, 4758ETi3 31.9% LML, hnEc



o 9 =

®

(%)
40r

301

20¢r

R S EE R RSB R Y

32 41

* 1 5 EEEOXREE(ZH L Tp<0.05(Student’s t-test)

4 FBRC 3 1 B A AR O R

&£ % Sommer EFESOMERS D BE¥ 22
RBtLTwabDEEZNS, Thbb, 32:8
5 E TR ERAERE 3% L, ik 5%
LA nweEz 5055, 41 BLIGETIXINE I
X D HIREDZEEIEMNT 5, Fhict LY ¥ 78
TiZ, 41:BE T BESOSEREIZ 14.5%, 4758ET
1% 8.9% LIEL, i, 47 BEENICE T BB
29.1% 7= DITRL 20.9% LK<, oY T ¥
TORREBbh s ZHMEEOBM DN 5
oo X, Faxy 7 40 Y 4158 TN g
FRCILUAER12.29%, BER14.19% rIicHEEZ
s, CETIX11.9% Lo0@mA L, 47T
VI X SERMSEALII. 1%, BEEI.0%, CI
12.99% & HICEEMBE OB 2D 5h, 7o
Y740 ORBFEREN (”K5, F£2).
2) SRR

= E B X

vy

FOME BOBEFE1LS

i Mean+S.E.

auy

(%)
60

50
40F
30

20

R S EE O B A AR

Dilazep Propent:;fylline
58S 15BMES
(n=10) (n=10)

Control

(n=10)

5 47 BRI B T 5 BREOEIEREMID O B BUERE

(1) JeEEprR

32EEDIEE ~ 7 A Q¥R E HERM L, AR
DIEEFL, FEZHEECES, AR TK
IMEI~2l%RET, TLOBTH 205
DENDY, EUHMBEES Wy (BE1),
NI U 41 Bl & B~ v A T, B EEL,
fafk b 2545 L7z Spielmeyer O BiEEMIa s &
Bl (BEH2). Lrl, YIEXTIEETE, £H
BHEAKBECELIEML-EHERIIED s 2
23, 32:EENC RS NT-MB O, Fafkss &k
T AL VS DY (BEE2), 7
TRy b7 4 ) UETY, BREOR Rk
RIS 2 <, ZEMEMRE O HERIZ R AMERC B 2 AT,
2 (BE2). AT:BE TR EEAEAET NG
2 & B EHAMIEOEINDE L wiks R’ s h iz
(BE3, 4). YIVXTHTIE, KBsEER~ Y
AR S NI KR HEAMIE Y 5 &, ZEMEHIR I3
SThwn (BES, 4). X, Faf 74
YEETY, MM 4ER I D EicES L Tw
LR 2D (BE3, 4),

(2) EHEWMR (BEES5)

ATEEC B 2 BESOBHEG I, NEEETI3H
RO ITTER CRBEORERA 2380,
BOIbaryRY 7o bE ) B72F > 0uEmss
Ronsd, 7 87HTIE, wIhd EEERE IR
Motz ThiE, YIETERSICLD, MEER/N
FEMRR SN, Mg shTws e
MBLTWS, a7 4 ) VBETHEEON
RURTAF >V OUBENVIELBEDI hayv Y7
bERich, ZOEFILEALTWER W, i,
TR T4 )BT T VYA T —ZADE
ERBLELTVEZERRBLTWS,

-
(-



1991 £ 1 H

B[ : Adenosine Potentiator Ot~ 7 A ¥ &t ile I Rig 8

R 2 EfEEO LI L O 1

5 B 15 & 32 B %
BHES Control Control Control

A B C A B C A B C

1 6.4 1.9 0.0 | 1.7 45| 3.5 2.9 3.6 0.0

Z 4.7 0.0 0.0 | 4.4 4.3 0.0 0.0 2.5 | 0.0

3 0.0 5.7 18.9 | 4.3 0.0 | 0.0 145 0.0 | 0.0

4 1.4 0.0 1.9 45 7.8 | 0.0 1.6 10.0 | 0.0

5 4.2 3.6 0.0 | 4.3 6.3 0.0 1.6 1.9 | 2.0

6 0.0 1.7 0.0 | 8.5 7.3 ] 0.0 0.0 3.8 | 0.0

1 1.7 2.6 20| 3.8 |21.7] 6.3 4.1 0.0 2.0

8 1.5 0.0 2.1 7.0 2.2 | 53 3.0 0.0 2.0

9 5.4 0.0 2.3 | 2.8 2.0 1.9 1.5 58| 0.0

10 1.5 1.8 0.0 | 6.2 2.2 1 0.0 1.2 7.4 0.0

Mean 2.7 1.7 2.7 4.8 5.8 1.7 1.7 3.5 0.6

+S.E. +0.7| +0.6| +1.8| £0.6 | £1.9| +0.8| 0.4 | £1.1| £0.3

4 pici i 47 b 5
Dilazep Propentofylline Dilazep Propentofylline
Control (9BRIE5E) | (9EME5E) contr! (58RI 58) | (58RI 5E)

A B [} A B C A B C A B C A B C A B C
- - - - - — 3.6 2.6 4.0 3.8 1100.0| 32.1 6.2 59| 11.4 4.2 5.0 | 10.8
3l 2.4 - 2.4 3.6 | 51.1 1.2 0.0 | 50.8 2.3 4.1 1.8 0.0 8.5 . 21.8 2.8 1.6
10.9 | 21.6 0.0 1.8 0.0 3.6 1.0 2.1 3.4 1.3 9.6 25.0 5.1 4.4 3.6 4.2 3.2 4.0
8.0 0.0 | 42.2 0.0 1.9 3.9 | 54.2 | 58.6 0.0 9.3 12.5| 76.6 4.8 | 11.1 3.6 3.8 3.4 4.2
4.9 | 35.6 =4 65.2 | 61.4 = 1.2 2.0 1.2 9.4 | 83.6| 84.5 G 0.0 | 72.5 | 16.8 | 16.0 | 12.8
3.8 0.0 0.0 0.0 5.6 0.0 14.7 96| 2.0 53 8.0 6.7 5.0 8.0 | 16.9
4.4 2.2| 43.5 5.2 3.2 2.6 0.0 1.0 | 17.8
0.0 0.0 0.0 | 43.8 0.0 | 10.5 9.6 | 19.0 | 26.0
24.3 | 88.7| 12.5 0.0 | 48.0 | 64.6 | 18.8 | 16.8 | 12.8
44.8 8.8 13.3 0.0 0.0 | 12.5 | 16.3 | 14.8 | 21.8
6.3*| 11.9 14.1 9 4.5 147 12.2] 1 11 .9 11.4] 31.9*]29.1* 7.6 8.9| 20.9| 10.1 9.0 12.9
+1.4| +7.2|+14.1|+12.7|+11.8/+12.2|+23.5| +25.1| +21.8  +4.4|+13.0] £9.7| +4.1| +4.5| +9.1| +7.7| £6.9| +8.0

W s
A. 158 (H.E. Rf)

* . 5EMOIMBE(C L Tp<0.05(Student’s t-test)

B. 32 s (HE. §¢f)

BH 1 #HFE~ v AIEFEEM

Iv. # %=

JR 2 R MY 3 2 b, Mg, 2%
TR, PR, SRE-HEE, MRMRRMERE,
[, BE, SBRAMER, EWhEScpis
B kD, BEREBICXZEEON, T
WA = — BRI, 1907 T VYA v —IC

RGN 65 UENICHIET 21RO b D &,
O MMUBICHET 2D L Z N TN L TR
CEZ 5N Twiews, THEOEKS, REEWRTR
WWEARBENZEZRIBDONE W s, BFET
I E R L, BAE U CEERRER 2
1R E L, VIEHFER 2 28 & § 2 54 RIg S
NBEES>TNES,



= 14 — B OoR OE B K ¥ M O B BEELS

VI ETRE

AR KRR

Fah
749 VB

BH 2 ALBE~ 7 AO#EMRE (HE )

ABEHEARE | ¥ 72T

Fay b
740 VB

BH 3 478k~ 7 2 OfEAMIN (HE #t)



1991 &£ 1 A $1 : Adenosine Potentiator Ok~ 7 A ¥aE R RIZ 352 — 15 —

PR IEKEE

BH 5 I~ v 2 OB RS

TNINA T —BIFEROFERICOWTIEY, KIE  BLERL TWE I L8 onsd, ORI
19, DNA EEH, MO RH, CEMEO AR Rond 2 end, S ICki
FES 7 o4 PIWED, BYYUESL COEHN BSEIVDTVEEIOND,

H5. EiFROBHMOELIKOEFEIFHT, KE TRHEE AL, FRRHRBE O v 13 Kk E o 475

(7)



— 16 — B

SR, TR T, By, Mdx SwcEHCRS
no, 2LT, MEROBEE FEEEE] RO
REZEWTHLTFLAY Y, VT RLFY
v, o b= OFEIES 2 — o v ORIEOHRE
MO FEIZEE SN TWw 379, Davies 5 132,
TWINA T —REROKEOT e LvFLa) &
BEZIV T FIL LT VAT 27— BIEEOE
L Wigd 284 L, Whitehouse 59 37 £ F )13

VAR = 2 — 0V ORIER TH S HIR THO < A
2V MEOMRMIR OB Bl Uiz, 2 ORR,
Ty v —HFEROBDMEE, BilEES
2, 2V AFEMEEY R Vv 2 RO EEERAUARIL &
otz iz, BET v VRO ) AFEMEYME
2% ERETAMBEEER T v P OBECIKS -E
BRIEET v b OBEICEET 2 L EERTBOK
BORENED 5N E I ERFFHALTHEY, BLE
D EMDS, TYNA T —BEROTERE L
Hyman & 2388 L 7261, HIBEESEAHIEO R &
DEFERBFRSHS IR, FFe, BE CALF
TOHAMRORE, BITHEORENEETH S
EEZONTNDS,

W5, HRENCSH T 5 BIIRINE OB AR,
&2k % A) #FRICE > TESEIR, B)
HRERE X Y BT 280k, C) wBERE#RE
DB X VIRALEEARICZ > TES 3 ORI
Send. A) BEERUCEREICS/KEL, S5F
[, $EAHRERED 2 IR E OB R 5 2
MEMEEMKT 2. B) FEREIRELDEALK
W22 UM ME #8 %= 2k & 5. Spielmeyer, W
R I3RS = #8448, IR, Sommer RIFERICK
SLTWwBP, MiTH4f L, Sommer BRI & #&
W BIMEIE Y T w, T§4bb, CAlL
CA 3TATER, &EH S D> BERAIO#EAMIEICE
HERBI DTV EREEHRS,

R GEE I 7 Fra ) v, EmET S
ViR EWH BB, DM neuromodulator & FEIXN
L7 B, RS FR, 7T/ vy, Fury
TIrFUENE DL, FRSIEW, BTy b
AEE R AR TIE R — /83 VB D LR P4
Lz, BIC LD 77/ ML, ik
cyclic AMP BEX EH L, Ca g AT
Biz, N—s33 oEHEER, 7oy o oKEbEER
pEEEERS Z L ERO—DEEZ ST W
2. X, 1988 £4£ Schubert'®® {3+ X T D HTHEZE

" E B K

(8)

s

s

it

Lt
vy

HE FEAHEFELS

DRI BWT, MBI ATP 5RO R
7Ty rnstEmnL, 7 7, T A MuedA b
2eHENRE SN EWvwS, X, NHEBIRER 2
H#% T, CA 1AM ISR ICRD 5
t, [ARFIC Ca PEMRE WL TEHEL, Mg
YT 2L ws, 77/ vy 0EBERR, A
receptor WAER LY F 7 AR = a—0 s D
RAEWE, Ca OEREEFEL THIZRA~D Ca it
AZIHT 200, ZEOT T/ ¥ Y RHDS
&Eicid, YF AR a—o Yo —arD
Ca MAZERICHEIT 2 feed-back HEL A,
receptor #41"L T adenosine antagonist & L T
FAAB =2 —u DT T ¥R, R
AD Ca WMAZMEILT 2EARH S, v+ 7 AEE
DZEALITBERIEEOFH, (LEVE DS ZER
DEHERZE 2 258 LT LN, SIS
b, MR O BERRRN % S FHCE a2 = 2
— o > DOREFENELD 3 D55 %53, Schubert
137 ZONOELENELEERL, BIIOREE,
Ca HWHEMILICEDIAZ, Ca DERADIA,
ERIC IV MIREOBSESI I 5, Z070, A
BaldfidE s 2 e Lz, Lo 2 Lo o ilfEER
BRI EHEEHKD, —FH, DNES P ERIE
ORI OVWTIRE L TW3, $45bb, Hilgo
BREMEFEOEFE 2SI T 2RATH 50, &
Mz kD REDZ VY & VBEHBHH L >+ 7 A%
BafE A 4 o EBREO SRR D, ZORERY >
AEMIIIIROE L, % DESA 4 > RUKICBId 2
RALT ALY Y ANENS, SbaYN)THOD
ATP 2HBETZ LW EoT, A4 VYR 7HE
UA # > ekizPEHEE S h, B THE
EMEPIODRL, "AA RS Y ABIEHEICET 3,
IO, EENRMT 5L ATP £EEIZIEEL
Lz ewh, flEOTNTOESRENET
L, BMEHBICIZFGELZL2HFNRLZL T
ToBERE I F O SR L T L F v, HIfEDIEC
L EWLIIRHEREB LI,

MBBRUCESE 1310, R, MMIMERREE &
NT &2, ImEERISMNC &, FUi/IMRIEA,
IRMERZAETAREENER, ARIMBREE R (EEERE
PHEREOD DL, VISRV TORY b T
1V g, M ATP fERL CafEMO 7 7/
vy ORELEED, FORER, mEFE % thiE
Y5, i, RIMBROMHER T2.3DPG DELE



1991 &£ 1 H

ZED, Hb L O L DVEEZ 2L, i~
BFEEHIET 2EARE T 5. HisdLiz &S, 7
7/ v OfERZ, Ca OMIFIHTHA 2T+ 5 &
[BIRF I AR Y E IS, #ER~ 0 Ca WA
IFIZBEE L Tw3 Z 55, adenosine potentiator
ELTYIES, Yuxr b 74 ) OERAbLE K
KBS LTws tBbhs, ZOMOIERAELT,
VoYX T IIBEDEE L ORIV T, Bk
i T8 8 5 R S e S CREL R R SR AR B BE B D I
B, BEREROBERZTD 2, X, RS IR
T BV TR RERR R I & B FRIMERETERE D HIE %
Tl otzns, ZOHT, RIMIREFEE = HEIT 2K
FO—2 & U CHRIMEREISE 2 & O afifE i
LESEREEC RS CEEL, Yar b7 4
AREHITIE, RIMIRFEIEE T, Taxr b7
4V UHSIRIMERETCRE S 20 b b Fafifg b2 &
B, BEOMBMEICEEEZRIZLTWS EHREL TV
%, FRIMERZETCAE, BB K O MR IR 1
R & 3 S &, (&7 Lo ov ¥ — R %
WESE 5,
EEEICHWT, ddy REEME~ Y AD 5, 15, 32
BEOEE~ Y A L, 41, 47T EEBONBREE Y
FSYTEERITaxy b7 4 ) YEOER Y 2
D TS S A A 2 7 AR AR S 1 T PRI AT L
7o, ZFOFER, 5, 15, 32 EEOEE~ Y XA DWEE
MR EE 2RO ok o, 41, 47 Bl
DEH~ 7 AOEEHEERRE, YI¥THERVT
oY R T 4 ) UETREEY YR LIXIZRCERE
ERLIW, B, E8NERL, RRPESEHEENE
LMD IREL Twa R b oz, 2L,
SHERETIE CA1 25 CA3INDBITER, Thbb
BEWCEE 4 O IBME L 7284 & Nissle /IMEDIF
EAEHERLIMBERUIREDORE Y, Hblahd
spielmeyer @ E{fiZEEHREET 2 HlE® % 3D
7o, COBREEMERE L MlEo BB, e X
5bDEEZONID, ZOFFRICHL, ¥YS5¥7
EUOFaxy s 740003, 777 v rRRELT
% Z W& 41, ATEEOER S T A OMEIC X
5B AR D2 B & O 2 I B (EF AS
b5 EEZSN, HOMEHROBEIENTED 5 i
DoleDIFYF 7R Za—a vyt a—arD
HERAD Ca MARHEHT2EHOH 270 L Bb
hiz. SBOMFESHHREE NS,

Y71 : Adenosine Potentiator O~ v A 355 M &I I 5

(9)

17 —

£h
Ao

V. i

& X ICMMEEEICNT 2 “EEBRARIZ o,
— RSB IC B WT, SV TOEREMEFOH
2, BMEMHRER Y 7T > b7 4 ) Y ORMBRE
TCRE(EE, RERIMET OREENHMES LTS,

SE, =7 AR, MENEE S B0 1S i
O REAMABENZE E, R EBEDFEWE
BHAMEADY S a7 4 ) VDB
B REEBER R L, ROBREE.

1) JREMAMENFT R CB VT, NEETIE, 13
AR D2 I £\ CA 1~CA 3 ~DF
ITERC B R HER L 72,

2) MR OB, RN OE
W ERL, HE i & b ERfic s h,
BHAETEI b ary MY 7OEKR, VR ZAF Uik
FHOW, fEEOERAEEE L.

3) YIRS ar N T4 ) BB L
D, WEEMEHEOZEZEE 2 HE U REER IC K
WIZBS L T B ATREM S RIB A D, F ORFEIC
DWTIRSHEMRE T 2LERH L EE2 5,

ZOREEEZ B0, e, R EBD -
7o B ERFERCEE L 2HBEEERT LD
2, JRERRERSGC B LB S i 70 s BEREH
ERACEH# L ET,

X B

1) AHEFBE, TEEE— B R 2R IER, #
FEHAFIR. 2(2) : 47~59, 1988

Larry R. Squire : Memory and Brain (R AN+
BR) EEEERT. B 1989, pp 178~204

Hymman. B.T. et al: Alzheimer’s disease. Cell

2)

3)
specific pathology isolates the hippocampal for-
mation. Science 225 : 1168~1170, 1984
Zola-Morgan. S, L.R. Squire and D. Amaral:
Humman amnesia and the medical temporal
resion. Enduring memory impairment follwig a
bilateral lesion limited to the CA1l field of the
hippocampus. J. Neurosci.: 2950~2967, 1986

A % BEHER ORRE. Pharma Medica : 54
~60, 1987

B HE fil: &M Alzhaimer fE. FE#iEEE 70 :
419~428, 1968

5)



— 18 —

7

8)

10)

11)

12)

13)

14)

15)

O
Mann. DM, Yates Po: Serotonin nerve celles in
J. Neural
Psychiatr 46 : 96~98, 1983

Ishii T :

Neurofibrillary Changes in Brain Stem and

Alzheimer’s disease. Neurosurg

Distribution of Alzheimer’s
Hypothalamus of Senile Dementia. Acta Neur-
opathol. 6 : 181~187, 1966

Davie SP, Maloney AJF : Selective Loss of Cen-
tral Cholinergic Neurons in Alzheimer’s Disease.
Lancet 2: 1403, 1976

Whitehous PJ et al: Alzheimer’s disease. Evi-
dence for selective loss of cholinergic neurons in
the neucleus basalis. Ann Neural 10: 122~126,
1981

Gage. F.H, S.B. Dunnett and D.A.T. Kelley : Intra
hippocampal septal grafts ameliorate learning
impairments in aged rats. Science 225 : 553~535,
1984

FKEIER il BAUINMERR O BERIFTE. 5
& DEAFEL © 7 D% ki 2w T. Neuropathol.
7: 116, 1086

B MHUREERTEARN, BEFEEb
1975, 17~21
PAESS MM T EAREIHEZ 5> T 5.

TG E DZEA{L & 7 DR, Medical Pratice 3
(10) : 1726~1732, 1986
Schubert P : Moduration of Synaplically Evoked

B B X

16)

17)

18)

19)

20)

21)

s

¥

=k
IV

BOEELS

Neuroral calcium Fluxes by adenosine in neur-
otranmitter and cortical function : 471~481, 1988
Schubert P:

adenosine selective blockade of A,-receptors

Physiological moduration by
with DPCPX enhances stimulas trainevoked neur-
oral Ca flex in rat hippocampal siicas. Brain res.
458 : 162~165, 1988

Schubert P, Heineman V.W.E, Kala. R:
Differental effect of adenosine on pre and post
synaptic calcium flexes. Brain: 376, 382~386,
1986

INEEAA, FRESFEE, RILA : MR TE AR
L3 2 o T B . RERE & 2 ONHE. Medical
Practice 3(10) : 1718~1722, 1986

FREAAE, EHFEE, BILE : MERAHSEEE.
M £ 1EFR T7(5) 1 997~1003, 1989

BRETET il MBS EEESEE L 218
TR OERFEAREERE L BRPREEIR I &IE S Dilazep O
B HA CFRR 15 808~819, 1981

M B¢ BRI & B ARIIBRAETERE D EIE —
pentoxifylline, propentofylline, & 0" Ca f&EFiFlHs
FRIMBRAE D ZETCRE I RIZ T HEIC DWW T —. HEK
56 47(5) : 746~757, 1989

(BURIFERSE : T 160 FrEXPEHE 6-7-1
HEERRSEREEERERE HFOHFET)

(10)



