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ZiLREE T V= A (SAMPS) DOHIEICH T 5 Ginkgo
biloba DY : BIEA F VAR, Kt a b=i,
78 YRR B O XS i ) 5 SR D
B R, RI@EE, FEEX, \BHIETF, ALES, LOGE,

REEFRRR", $HAMF", KIBEZ", Ki-Mun KANG”, [UTREI&",
AGEEX"

VEN I R AR R R A B A A A e R
“Department of Therapeutic Radiology, Gyeongsang National University Hospital, Gyeongsang Institute of
Health Sciences, Jinju, Korea

TENRE AR R AEBPEE 0 98T (High-Tech Research Center)

F—7—F: BHAGE, SOD, “VAFTFIh), @HALIEE, Morris KKH

— %R

KHfgEcid, ZBLREETFT V<Y A (SAMP8) # W<, 453 wHELF X (Ginkgo biloba ; EGb) ##:5-L,
ZeH] FEGAE 5 & OV S N OB O W TG L 72,

Morris KKFEFEERTIE, SAMR]L ¥ AH LMK S5 Control #IZIH L, SAMP8 ~ 7 2 EGb JEEIUE T
% Sham control #IZAWT T 7 v bl — A L TOFERMICHEB/RERPBO LN, 51270 —7 7 X MR
i} % 4 5 ETOWAERMB LI ORET T v bl — LM OB ) WMETH A %4 RIRAHFD 57z, Sham control
FEIZHAT EGb #E TR 2 BLERM A ENENAG 500 L ) THo 7205, AHETEr 72, LALAED
5, KKHEAERD K T A I T Control # & Sham control # THAZEZRD/ZIZH20b 56T, EGh #HIUI X Y 4
WG oTe TOZ L1 EGb DS SAMP8 O KRS ERER (T AT 2 22 HFL IR RES IS H R CTH B 2 & 2R
T 5

Sham control # & K% &, EGb G5 HICB W TMIE NIV A F 3 7 VA VPHE LR S N7z S HIHFR
ORI 2T Control #£121 L Sham control #F TH 2 (BRI HIREA AL TV 2123 2 2b 55, EGb
BN X D EBENHER L7, ThH0FH LY, EGb UL SAMP8 D& B0, FHIZ 2N SRR 2 BRAL UG
BRI L CHRILIEH ZH T 5 L E R 50 BBBRILIFHRZICE W TIZ EGh G HTORHEIRD LNk
Motze Fiz, WAL E M= VRETYS, Sham control B & KL, EGb H5-HICHAZITRD N h o7z,
CAl B2 B\Tid, Sham control At & I L T EGb #T® CAl 1 X OF CA3 il % & 72l 4T, #H LA
SR OB R 22> 720 FRIC CAL #HISIC B\ TlE, Sham control #f & W L C EGb BT CAI IR O HEfk
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MR DE LA R o720 Lo T, EGh HEHUIELMAE ~ 7 2 SAMP8 D45 DIRALA b L A KT %2 — AR,
TAHIEXD, I BEE LS (RRiC CAL SUod) fiEMINasE 2 40 L, ARREERERIZ IR % 22 Rtk e
Wi L7z & E 2 %o EGb IS NSRRI O RLIERE 0 L TR S b,



EZALRAEE TV~ A (SAMP8) DOEHIHK 3 % Ginkgo biloba ®FF 15

W

AD (Alzheimer-type dementia : AD) & 1907 4E (2
Alzheimer"” (2 & 1) $iil S A7z AT M A0 RR A P 9 8
T, WHEMICE, BT Ia A F (Amyloid B) Th#1C
LB AP, Tau BEOOBHE) » BBAILIC X 2 AR E
MAEZEALDOTR HHEKFE SN Twb, 72, ADD
BB AT EF V) Y EEBEHEIY T T
iR HE# (choline acetyltransferase : CAT) i&PE®D
KFEBRBOONTED", KRELEICIBIFST F NV
2 AEEDRROEME D B L & BRI DFEEE DY X
CHBT 2 2 ep s nTws’s Zofiiz, 2tk
BIROSEH oML NBR IS LS z3 70
7N T OHEMEENSIIET O L AOHE, HEO
WAL L HOMIELENE LS ERIT 7Y =TT ANVD
ER X VLA b LA (oxidative stress ; OS) 7%
ADICHGLTwa Z epiEsnTwd, F/2, &
o k= (5-HT) & ROBHABREICE N CTERE R
BE e Rz T EDRBERTWBY, 5-HT %41k
Y754 Toh T &I 5-HT, 2 A AT LH%R,
AP THFAE ERBICEELRH AT LI EHYS
MNEEN TV B BEEBICE WA ERT . F72,
o b= VIEBICLHELTEBY, 55SHT 7= 2
MIBWT, WBEEEZETIEL I EARINTVD
Zlaph, tu b= VIFRRANE O R EAEIR T H 4 15 E)
BEEICHG L TWA I EDREZOND,

WL LTI, AD TIHREBREH LML T
H7EFNa) rROGERT RO 6L Z L
5, TEeFNay yRKEE PRbE L, Zofl,
PUIAESE, A 7uaA B, PRI % &2 w5
NTwb, HATKRBE SN TS HEYIE AChE
(acetylcholinesterase) FHEIETH LI F A XTIV
DHTH 5o

A F 2713 5,000 4 b Hi A & W E OFE S5 TR FIH
ENTW2D, A, 4 F 3 7 OFEOTMY ARG
JHEh, ZoFHEIHE SR TETW5S", Ginkgo
biloba DFEHHEF & LCld, HURRILIEH 2 ik aE R
R EFREINRTHEY, ZoZ b7 —

TYVANNHBZDOFIRCERCHEBLTWDLEEZER 6N
JiE A3 2 B AR AR S B

7 =TI ANBEDOFRRESBERL T L LE
ZHbNBIEIZ AD BT LN 05, ZTOHWET IV
D=2 L L TEREET VT A SAMPS b
%7, BALIHEE 7V~ 7 A SAMPS 13 717 & 4%
B EE KT, AD HBRBILA ML R
(oxidative stress) DOJLENH LIS NTED, F
72 AD \ZHEI 7R B 7 I T A F ORI AT
Pho THIMNE 2 2 &AM ST 5,
AWFFETlE, EBUREET IV~ X SAMPS % Hw
T, TVI—=WIZE DA T 3 7 TR R TEIA
IMERIAE D WAL A b L ATGHE, i I AR R 58 Je OV
B BRI O T ANRUT T B2 AT ERRR X
D, £ Favi, BfLA L A (oxidative stress) %
P45 2 LX), SRR O M5 2
T 2EEE LT, TAI—VHIICE B4 F 3w
M XD EER A Wiz AD O PR RO
B L LTRSS,

WEFER R B O 5 ik

1) MZEEHA

4 F avELF R (Ginkgo biloba extract : EGb)

A F a Y EDEER % 7V 32— 2 X HlH - i
i L, WRoOHBY 2k s TionidboT, W
54 —F X DAL CTIEV 72 [Ginkgo biloba K] #
7zo ARG, 79K —VEKEER 7 IR,
TR =NT7Fr)ay, CIIKRIAKN, ¥r=v,
TURIA R, T74 FATH—)V, AEBESTH
5o

2) fERtEEs

AR B D — NI E R L3 BlE 0 ] U A R
H-500R # w272, L3 7 —VillsEIZiE, ALOKA #t
WrInItytryAY)—4%—BLR-201 & w7z,

B, BEEEFEE O ULTRASONIC
CLEANER Hi-POWER SUS-100 % fv: 7z,
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KIKBREERRIE, B 7 VY A < — ik BB
¥ B MU-403S %, # ¥ % i 1&, MITSUMI
SCIENTIFIC ## o PERISTA MINI-PUMP (Lot.
SJ-1211) =AM L7zo WEIR1ERICE, 774 27
WD)+ A% v LEICA CM1850 % fiv 7z,
PEMERIX, Y = —@## Digital Interface DFW-SX900
R L7z, AV S AMBOBINIRIS A T L BERET
IX70 Z MM L7z,

3) EERE

SAM E7 IR 7 A

A BFgETIL, AL HE <~ 7 2 (Senescence
Accelerated—prone Mouse : SAMP) K ONIE# #1b~
%7 A (Senescence Accelerated—resistant Mouse :
SAMR) % w7z,

Mtk SAMRL =7 A (7-8 #ii & %5 10 I8) BL O
HeYE SAMPS <7 2 (7-8 i % & 10 L) & HA T
ATy —H) GRETT : SAM Wigelhaks) L DAL
72

4) WETE

FHEREE, KB XU (CE-2, HAZ LTH) %
HHNZG 2, =ik 25C, B A 7 )v 12 ke (B
8 :00~20:00, B5lH120:00~8:00) &L, FEEIC
5% £ T 1EMMEFEF L7,

EGb 500mg/kg (ZRAKBEW) % SAMP8 ¥ 7 A
IC—H—E#FEI%YS (10mL/kg) L72. Control #T
¥ SAMRI =7 212, Sham control #Tlx SAMPS IZ
Ak (distilled water ; DW) & #1135 (10mL/kg)
L7z

Fe5-Fih 30 H & I IR HIRE R I 2 47\, &M
AT o 720 5 BIA 31 Hi%A 5 9 H I Morris /K&
BB Z AT o 720 KFEBRIBICBT 2550, %
BRHCT TRk 52 4T o 7o AKRPEIERTL, FHEMENL
FICX D ERL, =7 A0 CRIMBE, M O
BE oot I BIEICB T A BBILIEERES X
W=7 AW BT 20 b= ViREOWE LT 720
¥ 72, BGRIG 18 Mk (26-27 M) ([ZERL, M

L, B2 74 FERZERL TR 21T 720
EERBY IR FOB WML H X X BAKRE (527
) O &, BWICE R B E R/ NRIZE I L7

5) MERILAIE

5-1) SOD 1 Ll &

MEHDOA =N —F F Y FITRALHT—F

(superoxide dismutase ; SOD) il % Prig{trEH
DIFED 1oL L7z,

7 AMREEERINIC X ) 75ul DI % FRELL, 30
e (10,000 X g, 10min) £ 5 N7z 100 2 v 72,
Wik, =g 7v—7 59724 (NO,-TB) #&JC
HBICEFT LA N—FF T NI XL Y —EllEH
SOD 7 A b7 a— (FL#HHE : #), Code No:
435-70601) (2 THFW, 7B I — Vo 7ze A—
NW=FF T FIFIVHNV (0,) & NO,-TB & DS
O CMESRL, MG SOD BIHEE O & L
72"

5-2) V3 —)VillsE

22-T7VER @Q-T7T3IV/Tany) “HBE
(AAPH) OIIRFEESV A XTSI HNET VA
FMETFONVI )= VEERIBIFE27IVIAvEYR
i & UL oo 1 o & Lz,

< APURIRIMC X Y 75uL OIMLE % $RICL, @l
Sr#E#: (10,000 x g, 10min) 45 M7= ML & F v 720
Ifi%% 0.1IM PBS (pH 7) 12T 100 f5AML, %E0
AAPH 2RI L 720 V3 A vty R —F =12k
AL, Mg (37C, 2min) AHPUME & ROV
I = VEREERRINL, 20 Bk o FbERE & W L
720 BHHEIZL VXV FFTTIANIHTH AN
RNy ZER OFHI % 47 - 720

5-3) s PRALIE iR B E

HLRE o R AL RR 22 (E L - RO FE 12HE T
TA7\v, TBA RUGHE (thiobarbituric acid reaction
substrate : TBARS) i % # B LR B ik BE O 5 1-iff &
L7z s AR A KER (ImL/min, 15min) |2



EZALRAEE TV~ A (SAMP8) DOIEEICHK 3 % Ginkgo biloba ®FF 17

JOBMmL, <o AW, HhES X OB Z R L TR
EVA—=DMLAHE 10% w/viled XH121.15%
w/v AL ) Y A MR 72 REY A — MER
0.5mL I21%Y Y 3mL B X U0.67% TBA i3
ImL %, 95~ 100C T 45 /- m& L7z, In#kiz
MR E THEIL, n- 7%/ — v 4mL 2Nz
TIRE DL, #0758 (300 X g, 10min) L7z,
fiohizn- 7% 7 —VEEHWT, 53nm B L
520nm @ 2 4 Fr CHOGELE 2 17 o 72 FRHERIEIX
10nmol/mL 7 P ZZ b F T ay « X5 ) —ViE
i 0.5mL Z M\, ERLE FMOBRIEL 1T o 720 Bk
B L OEHREREOKWOCED S, BERILIRE R % K
ACE DR L7
BRALYiRE (nmol/mL)

= {/F x 10nmol/mL ##E+ €T X — b
F: BEEREOPOUE (A o)
£ BRARDOWIEE (Ass )

12.5 cm

50 cm 4—P

16 cm 15cm

A
v

150 cm

6) A M= VIREEIE

i £ o b= BN EIEX EIA serotonin kit

(BECKMAN COULTER #t, Code No : IM1749) 2
Lo TT o 720 KOEAEMAIERER (ImL/min,
15min) (X W BLMLL, <7 AORE#HH L TREY
F—FL, 10wl 0.2N #3E3M /mg brain homogenate
ZMMz, SOIBERBEZT 572, TO%, A7 4
VF— (0.45um) THMEL, SFEO IM & 7 FRIEMHH

(pH 9.25) # %, 2-8C T[4 (300 x g, 1min)
L7z o7z % v, BECKMAN COULTER
7T a—ihEo T, Mt b= VREERE L
720

7) Morris 7KK & B&

TR EER S Morris @ EEIZH#E U 72%, B I3k
EiRo-MES v 7 (EZF 150cm, %X 50cm) &~

Door

Plat form

Fig. 1. Cross-sectional diagram of pool (A), and its position in the laboratory (B). The water maze was a
cylindrical pool (diameter 50cm) filled with water (depth 16 cm, 23 & 2°C that was made opaque

by the addition of a quantity of skim milk. Approximately 1 cm below the surface was a 12.5 X 12.5

cm’ hidden platform made of transparent acrylic. Four points around the circumference of the pool

are arbitrarily designated North, South, East, or West and, on this basis, the pool area divided into 4
quadrants. There were numerous distal cues in the laboratory (doors, students (£), fluorescent

lights on the ceiling, black curtains).
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ANEMTEL72ODT Ty bd—2 (EE12.5cm,
HE 15cm) 6% oTWwWh, 77 v M A—2IdEH
77 VNVET, KETF lem 2% 5 X 91223 + 2C
DK (RTABBEICT T v bh—2 %2 5k
WEIIC2%DAFLINT ZRA) -T2 F72,
My > 7 OEERiZ KR ILD 4 D DI 5T, 4
SEloRgE (L) 27T v bh— A% iE L7 (Fig
1A). EBFIZ 24T, ESY ¥ 7 Oz fih
DH—T Y THE, BRE—EICLTHIZEREETT
Stepl-3 ¥ TOIFEEE %1772 (Fig. 1B),

[Stepl : FHiFlHtL v ¥ 3 ]

Ay > a y&2THRHIC L EAT- 720 FIIESY &~
ZOHPIZ, KL DB em GWALEIZT T v bk —
LAEFELTBE, YYAET Ty bA—AIZDE],
RYART Ty MER—ADLEELT 15 BL Rk
7eth, 779 PAR—LAIRD EHICHFE L, TO
fEZ 1 P2 & 10 B LL o ke 2 2213 T 3 [l b &
L7z

[Step2 : Aty v a ]

RYRAEMEY v 7 OBEMICHZ [T 72 RETT
Ty b A=A DEECH B 3 M S HEAES I AK
SRz AKDPST Ty FA—2I2E8ET % F TORE
W2 dle L, $1ER 10 BHBGE L, € oiEz itk S
Ve BB, 20 -TH T I v PAR—AIZHEL
WA, REINIC T T Y PR FTREISE,
10 HEE L, ZofMEZEES e, ZOLEICS
T B=y ADF)EKMEZ 120 & L7z,

ARATIE 1 H 2 [T, R4 30-60 4378242 1 Bl H
DOFEATRATV, 1 H OFATH T 60-90 7 DI 2
i H ORI AT 72" ZhE 10: 00~ 16 : 00 DR
THHBEYELTIHMEAITY, 77y FA—LFETOD

FER 2 WE L7zo 2 MEAT O FER R F % 5
ML, RERFIY 7 22 [ RERRRE O RHI 2 47 - 720

[Step3 : 7o —7F % I]

ANty a voRKHIZTE=T T A M2 10
75727, 79 v bh— L OME 2L BRI B
&, Aty ¥va ¥ EFEBRICY Y A2 KIS, 120
WM OBERTE %Lk L7ze 7T v bh—2%BEWT
Wz 4 GEITTOMERMB LY, WETI v FR—24
TR % W) - 72l R 7 — S T ot g & L, 2[R
Ak HE & BEAN L 72,

8) iR

8-1) WA A T A FEEARDIERK

BEOP G 18 MRICHBEDO~ Y A ZEMEB AL, &
DR (ImL/min) (2 Y B L, 10%
AN YEWRTOREER (ImL/min, 15min) 12X 1)
B L7z BERMHB LT, 10% K~y VEWT24
BERIEGE (4C) L, E51210% A7 12— 2 /0.1M
PBS (4T) (4 W, 20% A7 a—2A /0.1M PBS {2
4B (4C), WmFEIC30% A7 T—2Z /0.1M PBS 12
—BRIE (4C) L7z. KIZ, OCT 2 »287 v F (il
MAEA) 2 HVCHRUEL, 24+ x% v b TH
% 9um ICHY L, AFA4 FFT R Fi)72. 2
D%, WHET 1R RS, 50% EtOH 12



AT T V<7 2 (SAMPS) OHIiEIC* 9 % Ginkgo biloba D& 19

30-60 ZMZIE L, WK T 2-4 0Pk L1k, Kgetaik
12 &) MR ARG 24T > 720 ARBFZETIE, YU 1ER
IZBEL David 507 v MR BT 2K O EE 2
14T\, Fig. 2 0 A BBV Tt L7z,

8-2) Wity otk

AY FFTY v -4 Y Y (Hematoxilin and eosin ;
HE) #:\2t o THRE~ 7 A EEAR 2 (ERi R, ~ A
Y —OAT MF ) VB TS Mgt L, WAKT20
PBIKELTz0 RITT %A Y VT 2-4 534t l, 10
BREECKELT, KO0t VifiEdky, 2o
Bl 2D & L72. 70%, 80%, 90%, 95%, 99%
(I, ) =% /=N 103 ORELTHE LR
BEICBK 24T, F2 LT, TCEME +4Fy

MEHWTHEHALZ,

7, 71 2—=,"—- 113 (Kluver-Barrera's
stain ; KB stain) 26> THEE~ 7 AMEI A %
VERit%, 95% L% /7 —)ViZ 2-5 0iRiE L, 0.1% )V 2
V=77 A MHFHE T (56-60T) Jet L7z Hefts
&, BTy /=W 1-357REL, ZAWAKT3MH,
% 30 BPAREE T 9\ 72, I 0.05% IR Y T 7 &K
WS 5 R L, 70% T4/ — ) VIZ#HE 3 g CH
MOMS T THBL2HR, AYAKE3HZHRAT, %30
BRETTELY ) —VEEEIIRELL, 51,
0.1% 7 LI VEHBIZT5-8mdtal, %% LY/ —
WIZHEH 3MRITTHROE S T THEL . din
%, 70%, 80%, 90%, 95%, 99% (I, ) =% /) —
WIZK 10 B3 ORI L Tl & MIRFICBK %2470,

Fig. 2. Line drawings showing the three-dimensional organization of the hippocampal formation

in the rat brain. Three coronal sections (A, B and C) are shown at different rostrocaudal
levels through the hippocampal formation. CA1 and CAS, fields of the hippocampus ; EC,
entorhinal cortex ; DG, dentate gyrus. (David G. A, Menno P. W., The rat nervous system.
Second edition, Academic Press, Inc., (1995))
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FL oI, NTEMKE A4Fy FPEHCTEAL
720

9) #rat

S O A B F#EME 1 Dunnett % Hlv, p < 0.05
BLUOp<0.0lIZBWTHEB L, /2, 7515,
mean = S.E. C/RT . F7z, iE AN OMETHY
#Pifiid, Student t-test & H\ 72,

FFERS R

A HRERILIER

1-1) SOD #kif PR

EGb #%5- 30 H#&®, ~ 7 XLiFEIZB T % SOD kk
15 % Fig. 312/R L7z, Control #® SOD k&
FE21.2 #1.5% (n=19), Sham control #® SOD #k
TWEERE 24.2 £ 1.8% (n=8) &LIk#L T, EGb T
&, 17.9£2.2% (n=8) fEiTH o720 3FEMICH
%A AR S h o 7,

1-2) 3 — Vil

MemhicE LasotmEr ey, &5 30 HEO
Control, Sham control, EGb #®, <7 ZIMiFIZHBF
BRNVEFXY G IANMIMTHANNRY T Y TEHO
% Fig. 4 1278 L7z Control #EDFEIEIRE 0.060
+ (0.005Kcounts (n=9) &} LT, Sham control #
DIFENEHREE 0.073 = 0.005Kcounts (n=13) IZH% (p
< 0.05) IR SNz, F72, Sham control
HEDOFEHREE 0.073 = 0.005Kcounts (n=13) & JL#g
LT, EGb # (0.051 = 0.006Kcounts) (n=13) 25
% (p<0.01) ZIEHHEIE SN,

1-3) HRRALIR R
J, IR B OVE RS BT % ol R i R R
KR IR BT £ @ Control, Sham control #f &
EGb fE D~ 7 AW B 1T 2 BERAUIR R B, MK
TBARS fHIZ & v 3FMfi L7 (Fig. 5.a), Control # 1.2
£ 0.3nmol/mL (n=12), Sham control # 3.0 *
0.5nmol/mL (n=12) & EGb # 1.8 £ 0.4nmol/mL
(n=12) THo7

40
;\i
)
£ 30
St
=
2
=
=
< 20
<
g
>
§ 10
g
7))

0 1 1

Control Sham control EGb
SAMRI1 SAMPS
Groups

Fig. 3. Effect of EGb on SOD activity (inhibition rate, %) in SAMR1 and
SAMP8 serum. DW, EGb was administered (p. o., each dose was
500mg/kg body weight) for 30 days. The results represent the mean
+ S. E. (control, n=19; sham control, n=8; EGb, n=8).



Indenwity of fhwrescence (K counds)

EALRAEE T V<7 2 (SAMPS) O

0.10
0.0%8
*
0.06
0.04
0.0 |
0.00
Conirel Sham conirol
SAME] S AMPS

Fig. 4. Effect of EGb on blood levels of antioxidation activity in

BT 5 8O RN B 5 BE O HL%

SAMR1 and SAMP8 serum. DW, EGb was
administered (p. 0., each dose was 500mg/kg body
weight) for 30 days. The results represent the mean +
S. E. (control, n=9; sham control, n= 13; EGb, n=
13) . Asterisks indicate groups significantly different
from sham control at p < 0.01 (**) and p 0.05 (*).

TIVEHZDO T T AR

%79 % Ginkgo biloba ®%j#: 21

BT Htn b= ViREORRE

TBARS fi # Fig. 5. b 127~ L 7z Control # 0.76 =
0.lnmol/mL (n= 7), Sham control # 2.0 =
0.3nmol/mL (n=7) & EGb # 1.1 = 0.2nmol/mL

(n=7) T o5 7z. Control # & K L T Sham
control # TIEHF K OB TH 212 B AL &
REOWKEZRD: (p<0.01),

<7 AFIT BT B KO @R AL IR R R o Ak
TBARS 1 # Fig. 5. ¢ {Z/~" L 725 Control #if 0.8 =
0.lnmol/mL (n=6), Sham control # 2.6 =
0.2nmol/mL (n=5) & EGb # 1.5 = 0.3nmol/mL

(n=10) TH Y, KlE#IZH T Sham control #f &
R LT, EGb #:1Z TBARS O A7 13580 b e
»olze

4) tO Mz EE

EH#LE TV TH S Control # (SAMR1 <7 R)
BXOEALIREE TV TH 5 Sham
(SAMPS8 ¥ &) 1Z8F % KKK ER -

control #
AR~ 7 4

Fig. 6 IZ/R L 7o Control # A% 179 =

(n=6) T&» Y, Sham control A1k 122 +
brain (n=4) Th-o7zc £oT, SAMRI¥7 ALt
B4 5L SAMPS ¥ ATldtu b= VigEOF A%
37 ho72,

EGb #4512 & 2 K ks - Flf & 7 4 7 OViERD
RUAWICBIT S0 b= ViIREOK M E Fig. 6 12
ML EGh HETotn b= Vil EEIE, 193 +
30ng/g brain (n=12) THo72o IWEHIHT AT
M VIREOH TR SN h o7,

34ng/g brain
llng/g

5) Morris KRB iAER
Z2 R O FEA & L C Morris AR IESFER 2 17\,
EH#ZLET NV TH S Control B (SAMRI ¥ 7 &)
B L OEALMAE T 7V TH S Sham control A
(SAMP8 =7 ) 1ZB1) % llfi R % Fig. 7 IR L
720 Control # (SAMRI1 <~ 2) k4% & Sham
control # (SAMP8 ¥w7 ) & EGbHTIET I v b
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Fig. 5. Effect of EGb on TBARS levels in SAMPS8 brain, liver and kidney homogenate. The results

represent the mean = S. E. (a) Brain homogenate experiment by n= 12; b) Liver homogenate
experiment by n= 7; ¢) Kidney homogenate experiment (control, n= 6; sham control, n= 5;

EGb, n=10).

R — L FER A BIEL -7 (p<0.01)s
SAMP8 ¥ 7 2 ® EGb # & Sham control # @ 7
v MR — AFRERH OF B AEIRRD 5N o Tz
EHIL, Tu—T7FAMIBWT, TV bh—A
ZEWTW 4 5HTOWAERHB L0, /BT >
bR — ATHAR 2 Y] o 72 & S o g & L7z,

IEH#{LET NV TH % Control # (SAMRL ¥ 7 )
B L OEALMAE T 7V TH S Sham control A
(SAMP8 ¥ 7 ) 12B1) 2 st R % Fig. 8 IZ/R L
720 4 EITTOWIERERIX, Control BEAT 45 + 3sec
(n=16) 1Zxf L C, Sham control #f (X 25 = 3sec
(n=23) &A%12 (p < 0.01) WAEREM AR L, K
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300

2

Ey 200

£

£

£

:

8

£100 |

0 A
Control (SAMR1) Sham control EGb

(SAMPS) (SAMPS)
Groups

Fig. 6. Serotonin concentration (ng/g brain) of SAMR1 and SAMPS8 brain after water
maze test. Sham control (DW ; p. o., each dose was 10 mL/kg body weight) and
EGb (p. 0., each dose was 500 mg/kg body weight) was administered 30-60 min
before the acquisition trial. The results represent the mean = S. E. (control, n=
6; sham control, n=4; EGb, n=12).

= < = Control (SAMR1)

120 o
=O=—Sham control (SAMP8)
%

< 100 —0—EGb (SAMPS)
Q ok s
2
-’
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Fig. 7. Latency to escape from the water. DW was administered (p. o., each dose was 10 mL/kg body
weight), and EGb were administered (p. o., each dose was 500 mg/kg body weight) 30-60 min
before the acquisition trial. The results represent the mean = S. E. (control, n= 16; sham
control, n=23; EGb, n= 12). Asterisks indicate groups significantly different from control at p
< 0.01 (*).
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Fig. 8. Target zone (A), platform crossings (B) of probe test. DW (Control, Sham control),
and EGb were administered (p. 0., each dose was 10 mL/kg body weight). DW (Sham
control) were administered (p. 0., each dose was 500 mg/kg body weight) 30-60 min
before the acquisition trial. The results represent the mean = S. E. (control, n= 16;
sham control, n= 23; EGb, n= 12). Asterisks indicate groups significantly different

from the control at p < 0.01 (**).
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Fig. 9. Histopathological alterations of the hippocampal CA1 (double arrow t 1) and CA3 (arrow {)
regions in 26-27 week-old SAM. Microphotographs of coronal sections of the hippocampus in
Control (A), Sham control (B) and EGb (D) were stained with hematoxylin and eosin. Scale
bar, 40umx1 (A-D), 200ymx5 (A1-D1), 100um x 2.5 (A2-D2)
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Fig. 10. Histopathological alterations of the hippocampal CA1 (double arrow * t) and CA3 (arrow 1)
regions in 26-27 week-old SAM. Microphotographs of coronal sections of the hippocampus in
Control (A), Sham control (B) and EGb (D) were stained with Kluver-Barrera. Scale bar,
40mx1 (A-D), 200umx5 (A1-D1), 100mx 2.5 (A2-D2)

Table 1. Surviving neurons in the hippocampal CA1 region in each SAM strain

Number of surviving neurons in the CAl region

26-27 week-old

Control (SAMRI) 243.5 4.6
Sham control (SAMPS) 198.3 + 7.5""
EGb (SAMPS) 254.9 = 6.8#4#

The surviving pyramidal neurons per unit length (Imm) in the entire
hippocampal CAl region were counted five times in independent fields under a
light microscope. Results are the mean £ S. E. M. of three to four independent
experiments. ** P < 001, (Control vs Sham control) ; ## P < 0.01, (Sham
control vs EGb), compared with 26-27 week-old SAM by Student's t-test.
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Abstract

Ginkgo biloba extract (EGb) is prescribed for Alzheimer's disease (AD) in Europe and many controlled
clinical trials justify its prescription. Experimentally, EGb is known to have actions on membrane lesions caused
by active oxygen, neurotransmission with glutamate, acetylcholine and serotonin, learning and memory.
However, there are a few reports concerning its effect on the animal models of dementia. The P/8 line of the
senescence-accelerated mouse model (SAMPS8) is known as a murine model of accelerated aging and memory
dysfunction that becomes progressively worse with age.

The impairment of learning and memory is thought to be derived from an increased oxidative stress status in
the brain of SAMP8. Some pathological studies emphasize the similarity in brain lesions between AD and SAMPS.
SAMPS will be a useful animal model for studying the fundamental mechanism involved in AD.

By Morris water maze, a remarkable shortening of arrival time was found when we compared the sham control
group (SAMP8) with the control group (SAMRI1). Furthermore, in pre-test, stay time with division into 4 a
remarkable increase of the cutting across the number of times of a virtual platform area was found. A shortening

of arrival time was seen in the whole examination, and EGb group had a shorter platform arrival time than the
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sham control group.

Comparing the sham control with EGb treated group, serum peroxyradical was not significantly inhibited in an
EGb treated group. In the hippocampus area we compared the EGb group with sham control group, and was able
to include CA1 and CA3 lesion, we noticed, the CA1l lesion density of a cone cell was high. We compared the EGb
group with sham control group, and in a CAl lesion, the density of a cone cell of a CA1 lesion was in particular
significantly high. Therefore, a nerve cell (CAl lesion) in a hippocampus becomes dense, and memory

improvement is expected by a nerve cell of CAl.
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