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PRTEES Ibotanic acid FEE XA R EH
sCIEPER N 2%

B BR%’ TRIB® CIRK® ZTRIK® MEBEY HEBRYC
PEBEEAR 'PESR ‘PHEBWHERA CHBXR
"EtRIARDIN  CPEEEES IR
PAEBEABHRERPED
B% - 68
(2004 £ 3 B 10 B2 » 2004 £ 4 B 28 B2 TE)

— R HF R B AMRICAREAAM > S E T (rutin) Feiitk % (quercetin ) - 4R 49 3E R
PR B A A BALAS T A dn e MR B OAF A 0 AR L 00 R ARG B e R IE R e R S
(cerebrovascular accident ) ° #ak £ -2 69 B& R R I T 250 LR 8 - Wik 2 2 F TR BB
Rk o AT R B IR H LY B Et A - RIME T —E$ Y TIB R
EpAE R > 4 ibotenic acid (IBO, 0.06 M, 0.5 ul) #» Sprague-Dawley (SD ) X & R wfalag L&,
ATM&4% (nucleus basalis magnocellularis, NBM ) 4t » % i — @M AFE R L T8 fEH509 )
AR TR (03 gkg) o 24 6 RREH 14 R 0 R SGE ARG E
MG nE R (retention time ) BI54Z > RBEMICH LY LEEm KRG A9 R - £ 3283 IBO
7 SD K& R 44 el NBM £ 4414 > € 171649 4% By 12 88 354 04 oA 4 77 4 B P b7 A 7244 IBO Z Sham
ME4E o RBRAMI 6 R 14 X > MHATALIE Kk IBO P& sk oy o il G BF M eh 4542 o

I RARACAEIE & IBO PFid Ak 0948 830 3 R 5oy B A i 4 B Rl 0l g 42 0 ARG A e &2
B EEstagtE R o 12 ¢ a9t R R T o > ZAMIC AT T R RIEHRAZA o RE » AMIE—
B OHTR o

RE#EEE : it > Ibotenic acid » £ F TIEFE#E » W EH DB R > PTG o

ull]

Hij

EAE RE R 8 AP 26 g8k FGAE (Alzheimer’s disease ) & & —f 1€ M1 TR B ARG TeR 1L R 50 -

BEg N R B BB A B I S B pe rh B BB EE 1 04-22062121 ext. 5024 > {# 5 : 04-22362871 > E-mail :
clhsieh@www.cmuh.org.tw o
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E BRI RS RATIREREGR - HEZE ek - 182 ~ Bl UMIREERE - FIB)) ~ GHEURGE S RE IR
IR NSRS ~ L5 IR - B8 EREE > MTREEE o BHERER FhEK - MK
AR S > IR BRI AE R S B L EUR HIH] (disinhibition ) MBS 2 BRINE & B
TR RS - RERKIIEYE > FrLAER B NEERETIRTE > 52 B B — (BT R AEHEE Tk o

BAERAE R R R A A B 22 ~ BRI NI SR R R ERIEE ) AB&E [ ( B- amyloid
protein » BA4 ) JifE » SERKFHANIE ABE (senile plaque ) » AR KB (neuritic plaques ) Kz A HFAR
#U%E (neuron- fibrillary tangles ) » [E]RFRRE K ZASHIAYE = (apoptosis ) HIR o BABIH F B BRAEHE
Bokytk s 8 (B-amyloid protein ) » H2K Xk HiTEREE H'E (amyloid precursor protein, APP) Y HE K
FEY T B > T APPSR & B0 Aine BB ARSI ER 2 VB (SR 5 s BRI S S e S = -
APP A tAEIEH LIRSS - (H H AR E28ECEEE (memory consolidation ) B2
1E1815 (memory retrieval ) FTAF* o —SupfrzedR el NI ECIFINEISR S TC R IUE RN - HEE 21
i FECE TG DA i B R P LIRS R B sl 32 05 R R T B E HERRAR o SR BB A gl s i A STl U5 AN
HIRISPIER » W BB IRIRC IS B AR SR (nucleus basalis magnocellularis, NBM ) » i 8 EJ8@1 P HIT 5
J23E 48 IRIEIRA%Z (nucleus basalis of Meynert ) o 45 E25 % Bl 8 i RE BB SR A TSR R A RA » TiELE
Ml SR AT 1 S B TR B A B 2500 > DARGHERE YA OB & WIIIRALR &2 o {800 B 5R 5 B AEHR SR AE
EERBREAE - BEYEZZ I - MKW ISR ER A | -

Ibotenic acid (IBO ) j&— M HAAMSE I ASEMLEEY) - AW EUR 1BO EHT A BRI
NBM #% » A DOESOK 1 BRI RO R - #5 AN B B » S NBM A% R & (s 5] 57
B MR ST R (cortical cholinergic system ) #1745 70 Yol & e i RHES - 135 EREh )M E2E AL AT
IR ' o

SRATTER) = 2 o7 B 9E (flavone glycosides ) FU¥E A rutin ~ quercetin » AR FEH BER A TERIZEHY
Y BA T EALEERYUI M ERITER - BHO B E G SRR - C 02 6 IS S O
Hh R FEBSHIVA R 202 o rhESBLETR— S i SRR FAMEAE (BEK > Flos Sophorae japonicae ) 47 MIEF » HEM
FAARIEFERRE I > SR E R BIMCRISR A 3E— 6K & rutin (JE T ) 1 quercetin B3 %% » RILAHE
Feiy H R PR A BRTER2 75 BE IR T SER A ) AE LR A PR FE IS b i KGRI A Th RE - BMBE TBO Rk
Sprague-Dawley (SD ) K B AMSHIMIIK NBM A TS » SRR 1 ERE R - DB R B R
B FEEEDE AR (passive avoidance test ) [HH=E {SRFIREH] (retention time ) AUEHLASFEIE » ARBIEMIAL
B R K 1 BRRTS80

ML TR
BRI RO BUAE -

R B R e 2 0 BUBEK 600 ATEhiafiziEk 4 At BB EIER/INCE TN > KK
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W > KEHROATEUE - PORIER > BB K8 96 /INRH IR TREZIEIRNE - BB AR o IS
HOR R8BS A SRR R EE £ % FY HPLC JI5E - WEE &4 20 % rutin o i 3 N SaHIBKHHEEN - &
RBUK— N TIHIRZIRIIR o KHE LR R U EHEIRORAR > MRS AZ i A -

IBO REIFFE :

IBO 47 Fo-amino-3-hydroxy-5-isoxazole acetic acid synthetic ( Sigma Chemical St. Louis, MO, USA ) - 1%
IBO 7 0.1 M phosphate buffered saline( PBS )pH 7.4 o » Bt B2 AL 0.06 M # IBO 1A ¥4 o HHC 3 52 5y IBO
DUNEIST 58 MERAFAE-80 °C Wi BRUKFE T » IR AR » SEARFERR vk fi A o

RE BB BIR G B0 - BB 60 KATMEM: SD RE K - BEEE 200 £ 300 A58 © Y
BRHYE RS BISRERRBY L o B EEEEER 6 & > M2 IR 24 °C £ 1 °C >
BEEER 12 /NKFSE > 12 /NKERE (7 2 00 KE5E - 19+ 00 KEIE ) » Fer(RIEBIEKAI &Y » M IRFr B LT

» Bl BRE L & BB U o

SR ERERSMERNE

SD K A choloral hydrate ( 320 mg/kg ) I 2 SHRBER - 1535 26K 1 BLE TR 7 #8 7 (74 ( Stereotaxic
instrument, David Kopf ) _t » SRR H K i 2 (AL BN LA E » F Tl T8I BRoE f2 B9S2 - 18 75 %IRfE
BEE - (EFHHEREIBA - #8 HEEE o (EEHE Y bregma $21H] 2.3 mm AR i 3.7 mm EREE—{E/NFLIE
& 1 mm > F 26 5E2ZEHAEERE dura KA 7.6 mm B ( A NBM &HALE ) - HA IBO (0.06 M » 0.5 ul )
B PBS VAW (0.5 pl) e JEGTRE - BESTEESGERE S5 708 FRISPERIE 7 B4t SRR S B R IRE - FR IBO
125 SNSRI R o 4 5 8% 0 38 1BO AZ4R13 A NBM &% » 6 RSt H 158 > 1fif IBO ¥
P o

WE);EEEEE ( Step-through passive avoidance memory test ) "'*" :

BRI R > S5 SD KA BETHEEC R EES (one-trial step- through passive avoidance memory
test ) » DU B RO R R BB B RFR FF K BT TR E AL Tl - B R R ECIR SR B R X
B AR AR IR R ASEHR AR & T ANMER S0em > T 228 cm v 1528 cm i,
R @ T S R AR SRR 221 » 43 B FsiE4E (dark- compartment ) FIBA4E (light compartment ) »
Rtz R A —ME & 7.8 cm > % 6.5 cm IRHFT (guillotine door ) - fIFT AT I BHBARH o RIFEHIRALH E&EH
L5 w I > REFR ARG « KA AIvE B HoB W P Heteilie 25 1 (perspex lid ) » Mt dhiafaeE sk - AR
S FIRTEERE 1.2 A% AsEEEERR o A H BUE AR - BISEE T e - % WwEBRINES
AR bR RS - (e HERE TS o
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14937 ( Animal Training ) :

KRB BB B - §i 2 KRAYIRFREIZEA B BB i@ Ry - HOARE ~ BRI 7 MRGEERER -
BB =R E KA A RS FERE > FIPT € B B NRARA > S K B BGREE 1 mA > I 3 B 2 HiE 4R (3 sec, | mA
scrambled foot shock ) » HHERFNJRE TS - [RIRFEEA O BUS RSN 15 7 SR KB BRI 2R
MR ERAE - BERE FRREEIIR - R0 R — B ARGFERE > FFTSE BB T - kG 7 2 ERHE
B, —EFRAOFEEGAEARN - BISHERENRREEE 300 ¥ o oIS EMn RS 300
PHAREER - HIlEE 2 KX - HHAEIAF SRR EE 300 £ > BEREEHE - 24 /NFE » IR RH RETT
FUIRHIES - PoEREAAERIRERY IR IR 300 MERE R dEC T8 BB FR A (E (B35 RC e REE Y
TRV HTEE ) - ARARE L KPR A I TR R R R B Y S T o

= N (=
En\ “E/ﬁ*i M

AWFgesr FmifE EEs - Bhg (1) DI B BEABRsT (P LB IR R B R EE ORI 5 (2) DAgE)
EHEABRTHEPLICES IBO A3 E BRSO B E - H8 | 2 RER 1A N 1B 73 BIHFFEbi e
HRBE RS E IR R 2 -

L[S\
D

BE 1A HERNEREXAESBRIENR

HOIEH RHA 30 & - i 2 K - &K S PRl E1EEER - BllaEr T B R Bl - R —
] trial » 3 4 KASEHFOIIFERIREIEALS 300 £ » APASE 4 ROEFRHEUESE » 28I 18 £ FEtisr Bk 3 #H
6 8 BRI AR IAL 1 KA0T NS #AR & normal saline( 1.0 mlkg ); PBS #HfR & PBS #53%( 1.0 mlkg ) ;
EEHAAIAL (0.3 ghg ) SHEAEE 7 KX > AREEHARIBEEIK 6 K » M SE-LRER R —/NRF % - MifT
B - RS AR I E AR

BB 1B : RIEHERXBRZERZENRCE

BOEHE KRHER 30 € 5K 5 o8E WRTBERER 8 2 K Wi EER 3 K — trial »
HHE 4 KIS P IAFER R RES AR 300 # - SEDUSE 4 RAVMEMUSFEAEE - SEHY 21 SEREH B 3 1 &7
& FRFEBREEAEMEAE 1 KT : NS #HEE & normal saline ( 1.0 ml/kg ); PBS #HEE & PBS A% ( 1.0 mlkg ) 5

i)

BrrHER R AubEfE (0.3 ghg)  EHEAREE 6 K > EREEHIRIZLANRE - (AREE-ERICER ) — /IR 2 - AT
DAL > FOSH A R PO ZE HIRF ] ©

BB 2 IARMRIES IBO ARBBLEERADENRCE

BV B AR T AR BB 1 o BB (2A) BIiL IBO IERRAVRRH - BRIG F M AR AP 0.3 gkg
5 normal saline (1.0 mL) —7 » 38§ 6 K » 1355 6 REREEL | /K - MEfTHeBhll#iatls - s (2B) B
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PIls IBO IS AIRE H BA%G T B2 BRAPEAL 0.3 g/kg 5 normal saline (1.0 mL ) —7K » 3#ff 14 KX » [R5 14
RERER 1 /NKE > FEATHEDE SR o BT -

(1) Sham # : IEH KE K & HF KA R normal saline (1 mlkg) —7XK o

(2) PBS # : IAREBFMIE NBM {iiE 43 PBS I (0.5 ul) » FEHEH - KT K& A normal

saline ( 1.0 ml/kg) —7K

(3) PBS — BRAGAH : J5¥kIR 2) » (HERHEBAL - & H R 0.3 gkg FIBRIE—K °

(4) IBO # : AR BERIMHIF NBM £7{EVEST ibotenic acid (0.5 ul) » (EAERARIAE o

(5) IBO — #ifE# : /LM 4)  {HEHFIRABRE 0.3 gke BIBEIE—RK -

HIEE IBO BB AR RSB IE R R NAYEE ¢

PRALES IBO 55% K A M E SR BRI ETff - R2ARIRER R PLTEEK normal saline 6 KA1 14 K
e o HeEDEAECIE T By 0 K RS WS A {5 B R ) RO B P 45 5 N i WA e R Wy e R HE i - o oz
L o

MEt B4 -

FIM SAS EEGHEHIES - HBYLEREE KIE - SRS 6 - 14 REGCIERH 2 8% - UG RO
HAESRIGES > L Scheff's test /Al Sz BEYE - AEERMAT DA 88 —RUERELE 0.05 < 35 p
fiEi/1Ni2 0.05 IFRIER R A G HESR ©

— REHEETRARBERLITAINE

I KA BEH RS R AP (03 gkg) —R > 8 7 K > BPEEECRIAERER & normal saline
3X PBS AWAHEL » =HHER IE R IR 300£0 75 o

— - BEHEEXRBRLEZEGEIINE

1IEH KA B H RS R ABPEH 0.3 gkg )—2R0 H#iE 7 K BHARCIEE ERE 1 FHEFIER & normal saline
3 PBS AWAHEL » =HHER (E R B RER 300+ 0 75 o

= $TEH IBO FH W eI BRIERER A B RINE

AR B BRI NBM £%43 BIEST IBO (0.5 ul 2 0.06 M) 1 6 K » ‘S uBhi et B v e e i L
IEWABEE (p < 0001 > £ 1) (AFRBESEREAL (0.3 gke) 1 R il 6 K& - GLBYI By R
BRI IR L R (p<0.001 > & 1)



104 PRACET B ORI Rk T

&1 EREREBIE 6 XY Ibotenic acid FE BB M BB IBFERA B RBIE

AR n Mean * SD (sec) F {& P>F
IBO 6 94.0 + 94.5 10.97 0.0001
IBO-#i 1t 9 278.1 + 65.7%%*

PBS 7 284.6 + 37 4%%*

PBS-#i1E 9 269.4 +91.7%%*

Sham 10 300.0 + 0.0%**

IBO = IBO # K/ I NBM 43 5|14 ibotenic acid (5 pl iz 0.06 M) » EREHEAE ©
IBO-#i1t = Jk[E IBO #H » {Hig H R BRKBRRPEIE (0.3 ghkg) 1 K » Hiff 6 K -

PBS = PBS #fl/5¥:[A IBO #H - {H{F &4 Phosphate buffered saline {54 ©

PBS-#ift = J5¥k[F] PBS #H > {HEREMAE (0.3 gkg) - Hiff 6 K -

Sham = EHEKHK > TEREMHE -

% p <0.001 > B IBO FHAHILEL 5 n= KEBEMEH -

K2 SEFEEREMI 14 XY Ibotenic acid 5% 53 4% 2hill 8 B2 B 5L 1B B8 X B R AINAE

bAEbiil n Mean * SD (sec) F f#i P>F
IBO 9 142.8 +124.6 7.90 0.0001
IBO-## 1t 8 253.3 + 86.8%**

PBS 6 300.0 £ 0.0%**

PBS-#i{E 8 300.0 + 0.0%**

Sham 9 300.0 + 0.0%**

IBO = IBO # KB/l NBM 43 514 ibotenic acid ( 5ul &2 0.06 M) » “REREPETE o
IBO-#i1ft. = Jik[E IBO 4 » (B H RS B RMIE (0.3 ghkg) 1 K » Hiff 14 K
PBS=PBS #H /56 IBO #H » {H3F 4 Phosphate buffered saline ¥5%% ©

PBS-#ift = J5¥k[A PBS #H - {HEREMAE (0.3 ghkg) - HfF 14 K -

Sham = 1EHKAR > TEREME -

*H¥p <0.001 > B2 IBO #HFHILEE s n= KB BFHIEH

IBO 575 % 1 By i £ E FC TR RN 1 R RS HIAERRAE (0.3 ghg) — R » i 14 K& - (GBI
B EEABRIRE SRR HAE R (p<0.001 > K2 ).

A

FA BB ZEREE T K RS R R BAAEEE 300 B AIFURIES - RIS IR AR B IE & K (1 FAR
FEARACRENS I E M B EBEER T BE ) - IBO 1% SD K BRI NBM VEG » GEHERL SD K S A Bl b
BRI RN R > 5203 IBO RERE SD AH BUSUCHERSHERE RCIERE DGR - & M RS HAMHEE
SRR BTl o IR AERZE B IBO A A H BRI NBM » A& 528K 1 B EBhHE
13 o 554k AHRZEHTE A 4 B ER 2 R A AR D RERR IR RO RRE ) - SRR IR A SR A A YRR
MARAEHEER R 6 KEk 14 KEEMIIN IBO 5% i Bh il R 2 SO REsE A 1 S B 1 Bl i S B DA - s
] ERIIMRAC SR BT REREER B A e B R R RICR
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SLIRRYTE BB 2 W RIS PR i - o acetylcholine ( Z s ) ~ serotonin jz GABA SEAiI#E {205
Y EEEN A G RN EIE T E G EGERE o —HRAZE T I E i £ RGOSR
EERE FCREAR i — BB A € QNPT 2R FEMECIRAEES - 322 A nucleus basalis of Meynert [&
BB TR A Ao | o SRR IS 2 R iR O BUR M - RS BECTRRIIE B (B BUE kR
{EB 2 F Ry » A& ISR o Nucleus basalis of Meynert BEZRA1A ZYIHIRIGR » QIFTL4G 2R FORE 3
LRI E R o S PRRER Y B 25 EA nucleus basalis of Meyert A% EREL A ITBAGIR A 5
YIHERA 5112 o —SuRAZE AR S PSR AN IBO A A L NBM i > Al DABECA (BRI EE 7 5
TRk - S B YRR REAHE PO RS TS e R S MRS SR 2 iii® TBO 1EMFS NBM » S iEis it tie
PGSBS BB %I &2 o

PRAC R P S — i EWEE R A R IMEEER - RIERIR A EvaRa il MW - Fepl 2 s
B o FF % HIZE CAEAE &7 rutin F1 quercetin® o — SupZeR &5 HE Y rutin ELAG RERAE REERITRE 28 -
FERRAIPER 25 > T quercetin B HIEAL B BEFIFTI/IMRESEIIER 7 © 5341 » HHFZER S rutin 5 quercetin
AE ARG IR IS DI REAS B RIRERANE R IR S5 ~ SR ~ B8 - ER RIS FIGE) JIeRSE » > (BFAE
REdiE 1BO 353 Y S RO IR R R 1 SRV E DRSS » B O — 25 HURRESE ©

o am

BEAEE 1BO 5% A BUE B SR A s OE R » (B HOfE RN » A5 R — S (5% »
ERACR S LRI BB IR - SR -

T

AHFSSE o B BB A B SRS (CMC91-CM-03 ) [ FRESE K » FEMBUR RHUEHE ©
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Several studies found that Flos Sophorae (FS) has abundant rutin and quercetin similar to the
extracts of Ginkgo biloba. The extract of Ginkgo biloba has anti-oxygen free radicals and is
considered to have anti-platelet aggregation action, which widely used to treat cerebrovascular
accident and dementia. The main clinical manifestation of dementia is cognition disturbance that is
characterized by degeneration or loss of learning-memory ability. Therefore, the aim of the present
study is to investigate the effect of FS. We established an animal model of human dementia by
injecting ibotenic acid (IBO, 0.06 M 0.5 pl) into the nucleus basalis magnus (NBM) of Sprague-
Dawley (SD) rats. Rats were fed with FS (0.3 g/kg) in the morning and in the evening respectively
for six days and 14 days. The retention time in the light-room of passive avoidance test was used as
an index to evaluate FS influence on rats with learning-memory disturbance. Results showed that
retention time in the light room of passive avoidance test was shortened in the IBO-treated rats than
that in sham group without IBO injection, but FS feeding for 6 days or 14 days lessen the disturbance
induced by IBO.

In conclusion, FS may prolong the retention time in the IBO-treated rats, suggesting that FS
has decreasing effect to IBO-induced learning-memory disturbance. However, the actual
pharmacological mechanism still remains unclear. As to applying FS on treating human dementia,
more studies will need to be performed.

Key words: Flos sophorae, Ibotenic acid, Learning-memory, Passive avoidance test, Retention time.
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