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Ameliorating Effects of the Cognitive-Enhancing Korean Herbs
on Neurotoxic-induced Amnesia in Rats

Ji Hyun Kim, Jin Yong Jung, Yoon Byung Chae, Dae Hyun Hahm, Yong Jin Park', Hye Jung Lee, Insop Shim'

Department of Oriental Medical Science, Graduate $chool of East-West Medical Science, Kyunghee University,
1. Bak Nam Oriental Medical Clinic

Ancient Korean physicians have used several oriental herbs to cure dementia and these effects were described
in the Korean herbal books. Some cognitive-enhancing oriental herbs have been widely used as a herbal medicine
against dementia. However, few of studies have proved their efficacy in treatment for dementia. In the present study,
we investigated the effects of herbal compounds, which are mainly consisted of Uncaria sinensis, Corydalis yanhusuc
and Acorus gramineus on learmning and memory in iMoriis water maze task and the central cholinergic system of the
rats with neurotoxic medial septum lesion. In water maze test, the animals were trained to find a platform in a fixed
position during 6 days and then received a 60-s probe frial in which the platform was removed from the pool on the
7th day. lbotenic and 192 saporin lesion of the medial septum (MS) impaired the performance of maze test and
degenerated choiine acstyltransferase (ChAT) in the brain, which is a marker of the central cholinergic system. Daily
administrations of herbal medicine (100mg/kg, p.o.) for 21 consecutive days produced significant reversals of the
neurotoxic-induced deficit in learning and memory. These treatments also reduced the loss of cholinergic
immunoreactive neurons in the brain induced by neutotoxin. These results demonstrated that herbal compounds
ameliorated learning and memory deficits through effects on the central nervous system, partly through effect on the
acetyicholine system. Qur studies suggest an evidence of these herbs as treatment of Alzheimer’s disease.

Key words : learning and memory, Alzheimer’'s disease, ibotenic lesion, ChAT, herbal medicine.

QIZe kol wet 71997 Foll, e 4 5 AXH
Zghg SUI6F A (dimentia)5-4to] UBhA=T] X7 A55 1L,

A =2 9 AsL &Y 719Y(working memory)dl A3l SiLg}
{consolidation) 715 A3}, 7Hdoll thdt 23424 (susceptibility to
interference)57t E2F UERITE J1El1 BT 25539

FH5HO| NI L B2 X150 Basle FPE Bole A

DA RAE RAsle S2H 48 dEEEQ noHE 7] 2 St sl g A1aL Al® 3 B7Minitiation,

A& (nucleus basalis of Meynert)o] AZAEY 71 F45] 2
451, SiuiHippocampus)@t o3 Z (Cortex)ollA]  choline
uptake 2! OMEYEZZIOl ™I choline acetylirasferase
(ChAT)S] 8459 Zias UFHY W 27119 ogd
2 £8AY ZAE Ut Edl 719y dolle koA 7t
F IHs] UER = QIXB4IC R 742} 7|9 (sensory memory)

* AR UMY, A7l 8] 71&E AEE] JEUEn SMYSsi
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planning and evaluation) 7]50] &= ALE A2E 1 QY
I AFE W HAAY 7)s0] Wt e ARBIEN. R
el Aololl A dEi7EA] Aol MZIE L ULt ok Bl
S AEE 7} flal We L Ve EEEEaoH
x HYZ ot o1F 7Ha B2 A2 Alzheimer’s disease(AD)
2A HAIE 2E XY ¢ 50~60%E AIKIBICE ADE A1)
Slol A FEE Q0), HollAl tix R 9%, Ruziizn ol
2 4FAzY H3, A48 47 55 (neuofibrillary tangles)
9] EAll, Qld}senile plaques)Q] &3, 42|, 835 W W3
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AXE - B8 - Y - ghd - U8 - olalF - W

SHEQ) Q01 8 B YoH, SSHHoEE ZEFORE XA
7150l AslE A01& 717 Algol A Eslal 98] FH71s0l
Sl AAHY ERtERI A olol Sl wys Holut "l AKE
EARIAA LS & = Uk 4AE 2EiuEllA ADY
SHEE 65~744] Alo|E 10%, 75~844) Alolol= 19%, 854
OlYolAE 47% 2 LIERY 121, AE EXl7} o 2081 o]dlo]
EHElL AL, AMES HEd 8, EY, 121 HES
olo] Al 49E Aokl USH, 20008 BRI7IAE 15007 Y
Xt wiElziel dlAdskal lem 71y s gy FHo)
= ALFE Upixl AER cholined XIFAE BHHFIL /NI
Fol Aol AA7Isg /e € F e AEE 7ido] dgd
Agolp. FM7A HuE GEEolE oYY BHTTA
(acetylcholine precursor, $:8#] &5E2% (receptor agonist)*”, o}
XY F2123) A Hi(acetylcholinesterase inhibitor)E5%0] 91O}
EI7 YAEO|L vloksie THEHH 24, 7E B9 gX9
cholined 42 UEME 2889 ZAIE miEol] oFF A8
=29 X7} B2 Yefolrt. ol BAEE 2| adlEke e
SHIAAE 713t MRS XSAY 7ido] Alge 4Fo|th
T2 B AFE erEdol =& Auig oy} ¥ X F 4E
€ 7ISHAL acetylcholined AAMZ7} FE AX|§} medial
septumo]] acetylcholineld AZAMZE MEIHORE &£4A17|=
192saporing FOi5kAHU E8Y UA =40 ibotenic acdE F
gl 719y &rgol HdaE, 2T E, 85, E, dulE
ZulollA] AMYEke 719EREHE Hole /83 GRIZHEY)
AWE Morris 50129} cholineacetyltransferase(ChAT) HY
ZZ]5l8k7 18 (immunohistochemistry) € 0183510 Skgat 719
2 g4 w9 B5ZE v|XE EE 4T B UL 51t

A7y

1 BB

B A38lo] ALEE 8#= Sprague-DawleyAE 4% 5578
(220+10g)9) +R(HELT, T=)E TUGIH ST 43T, Yl
T 50:10%9] 842 FAIGIEA FHE UFAR(HIE, =)
ot 28 39 SiNoH, 17N 434 gl ASAR] & 4t
8okt

2. 4839 +8

Ad 2l FHE RoJA|&T(Sham, FRAX]), medial
septumll] acetylcholined] A1ZAM ET} £A4IK)17]%E 192saporin £
AR, ARl AAMEE &4l ibotenic  lesiondSAT,
192saporin £4HOYE RN, ibotenic lesion £_HOEREN TS
Z U 7 & 370 AEARE BEHAE dABINS
], niXjet EHALE AAIS & ZAHALE ST

o
-

Y]
s

3. o0 MZ B %2 Fol W
1) ok Ay

1 AN

D £84 22HY : WAK1IE, 15kg), YA, SN, Wk

L, F7IAL, SYH, AlB(6F, 210g) A2, 2, Qnx}, A48
(45, B5g)-+88%E, Z13

@ WA - g7, MEBE2E, 42g), ZTFE(F, 15g), &
A, HMul, 20k 8+, BETIEGS, 210g), Q14 WK, bR
Ql, YR, BZ, 84, AR, ZLAKBE, U5g), B (15, 3g-4Y%
175

@ Ay

T8 FEEAEEE) : 8ERK1S, 1.5kg), B, A

8, Wile2, FUIAL 99, AlE (68, Likg), B2, 2o,
MR}, HEES, 2500g)S 217 2-25mmB T BASkd, 2 ¢
AE] 812809 EFLE 110 o1BIREE SAIMEE 7198t
Fct 2 7193 2222 JB6Kd WA7) &2 AASKL, A2
&1 EF4E2 0T olFRERE REE 55319 70T 1)
0o 259 AXVIol Bkl 45UF T AF HFAIRILE 2}
AZRELS 2UE Uo] SRz ZEE Aol Fnlsict

@ BANEHEIIEENTE) : 71, HEBEE, Zhkg), ETFE
(15, 15kg), AS M, Anl, 29, &=, S5E(5S, Ulkg), ¢!
41 iR, AkEQ), YR, A, 84, AR], ZZLRKBZE, ZI500g),
8315, 300g)& 2zt 2-25mmE T ipsl FREIH] &£
Higt & 7zt Bug 84 FEEN ol 828 AHxsk)
A8l HE(E, B)E AgEe U6l $HEFU)SR AXYE
SIRAct.

2) & Rojuhy

Alg 3 SEoA MY Xl 2E$ 2171 248 10413

ol ICE MXE LES Helalgso] =06 (100mg/kg, ip.) 3
F3+ 2ojet & YEHAE HAIBIC

4. 719&4RE

AHT2 Fol sodium pentobarbital(50mg/kg, i.p.)E 13
A1l & stereotaxic techniqueE 0J838}d medial septum
(AP-02,L: 03, H:62)9xlo] 192saporin 1zg (ATS, San
Diego, CA) =& ibotenic acid(Sigma, S. Louis, MO) 4ug& &
ZO0E FUsiArh nHFRAE 1mt gas-tight glass syringe
(Hamilton, Reno, NV)oll EZ]oj&2 &E(polyethylene tubing)
2 dZAsKkd BFE H=(perfusion pump, Pump 22, Harvard
Apparatus, South Natick, MA)E 0|85} 0.2p0/min F£0F
FY Foll 587 YRIT T FAV |(syringe) & AASIMEY. 2
2t &l YIS FEARE I thegRE Al#SKTE 29
Alede &40 tjdl 145mM NaCl, 2.7mM KCl, 1.2mM
CaCl, 1.0mM MgCLE THE 01 @)% 40l (artificial CSF)S 2
2 2RO T FUFIrt

5. 529 ohks H 71984l

1) Morris % PIE9] &xlol 9J¢} Sk & 7198 &3
FBUEE O18HE #EE= AF0] 180cm %07} 50cm?)

AY ECE 2%7} 22 £ 2THE £0] 30an 0|2 AAAA

siitt. 3 ul29 FHE vt 2 7l A8, T2l 48

o Aol A= 2 £EE A & SUMKIES dFsIA /A

3I¥Tt. Tululs Aol 12emQl Y £F olgol WANE
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N2 A XMXBAS E5ATF

H2A611, SHECE L5emE A YRIAFCE $EUZE 419 &
YT AHEACE Lol BENE), BA(NW), &5(SE), &
AEW)E TRE L 0]F 5 AHEAY F4lRo] Tululy} 8o
A, UHA § shi7t EUARE ARBEUTE FHe 81F0l 4
Y 647 FHWE L (acquisition test), 7U R BIXIE} A]o]
BUE R348 AP AIEE Q& (retention test) ol BE
€2 LIti7t AiAE AR 60X +H g oA =t 28
EE9 S22 7HEE salEed, 4 AlgoldE
woll A Re] Tafiol Sebrtedl 28 AI7ME FE5IT
2) Cholineacetyltransferase (ChAT) Immunohistochemistry

HE #& 48] Bd HFE HESEE sodium
pentobarbital (100 mg/kg, ip)E TIHAIF| L saline 160 miof
0]of phosphate buffer2 FH|$F 4% formalin 8% (fixative) 900
miZ 4&S S BFCINUCE AS LEY 200 mI 5 23 wh
B 8408, 72)7 UHA 700 ml 2 25 2o X AKs &
FOICE I the HE AW 22 2F YL 23 AIZkE0r 1F
A1 3L 20% sucrose?} EHFE phosphate buffered saline (PBS)o)}
Jol 4TolX 380 BEINCE Thad HE 34 9488
¥ £Z & medial septum 2ollA] 30me) FHE X2} PBS
Z 2R B X A1 ch2o) ChAT SFA widl W7o 7ha
W) AMBEIl U&= primary sheep polyclonal ChAT antibody
{Cambridge Research Biochemicals, Wilmington, DE)& A}&3}
AT} 1X} gAj= PBSo) 0.3% Triton X-100 A 7}3} PBSTO)A] 2%
E7) 8843} 01% sodium azide(Sigma, St. Louis, MO)Z 20008}
348l FdlolAet. ) RS 14 FEHol 4Tolx 7241748
A AKH LR EE FHA w1 # 3 ol xAG
PBSTE A2 ThHE A& A 204 2% B 88 & gFch
PBSTollA] 20084 3]41¢} biotinylated anti-sheep serum(Vector
Laboratories, Burlingame, CA)oll ¥}SA1ZiCh 71 & 39 0] &
A g PBSTE A T}, 2 A7} B¢t U204 2% normal goat
serumE EHRGHs PBSTOIA] 2008} 5)443} biotinylated sheep
anti-rabbit serum (Vector Laboratories, Burlingame, CA)oj 4}
A1Zitt. PBSTZ 3 ¥ A2 Thg, X ZA2 Aol 212 S
Vectastain Elite ABC reagent (Vector)ol] ©ZJT}. PBSE B H ¢
T 2 XAG nickel chlorideZ Z3IA|7]|31 AR ZA]
diaminobenzadineE A}&5l0] WHAIZCE HE A2IE AR X
AR gelatineg T ET &Tlol=ol 1FEIL 2718 AAG)
Wi HHETAE Qe F HulE28 FEBITE 200 x 200
m Z1719] microscope 42} 2 Xf(rectangle grid)E ANZ5I] 200u)
2 EiSI medial septumil ChAT- immunoreactive A4 E
9 +& SZHGIC.

Wy okt

(=
[=)

6. EAIXEIEH

EE F84e BAuUtEEQL  meantSEM)E FAIBI
i, 7+ 40 SASH 24 Window& SPSSE 0| 831
ok 7} £2} FEX)Q) vlils EEE o)JA2AENE A1
I, BAZABEHEMHY SHUS YABURIE AP

W, AAFHES LSDE HE3lIrk TAH 439 SAHA |9
g2 UET7 p0.05 oA Qg ot

4 3

1. Morris 30| 29) =@ Ad1

& VR SkgolA 68 S0t 180X Tulthol TR/}
A9 ARRFe FFskE YSAIYAA A 198 ZYAleTe
154.8+9.0%, ibotenic acid &4k 162.1+6.6%, 192saporin &
AFE  1384:236%, ibotenic acd &SAMHUE EoZe
169.1:9.1%, 192saporin £AHOHE BT 141.3:48% 2 7
©t o]zt (RS, Shgol ZTdlEol wigh nixju} 6 xjoll=
TIvholl TRSKET £QFE Aol HIAIETE 4621227
%, ibotenic acid &ARAS 69.146.6%, 192saporin £4F2E
139.8431.1%, ibotenic acid &AMUE BT 17.619.1%,
saporin &£4HOHE FOITE M4+42%8 JYuit F94 e
AO1E HRATH [F(4,21)=34, p<0.05]. ololl £E Yol whE At
AlZAB(LSD) ), SUMEE] FOAleTtoll vld) 192saporin
£l BlgEgo] FAG) MBlEUTHp<0.01). ojd B,
oz RolFolilEs siaadlo) fo8 SRAN) BERRE
Hl, ibotenic acid &AHOHE FoF0) 4UMEE] ibotenic acid
Eikol tial BAECRE FImsHH S7 =% 2m (2 4, 54K
p<0.05), 192saporin &AHOFE S00l|A] 192saporin £4FTZ0)
H]8) 5 ((p<0.01) W 6 xH(p<0.05)0)) Sheseglol] {FITH EX
A7} BEAAUTHFE. 1 W Fg. 2.

888

Latency
883

oBa&ags

Fig. 1. Comparison of acquisition performance on the Morris water
maze task among the sham, ibotenic lesioned and drug-pretreated
ibotenic lesioned groups(Mean+S.E.M. of swimming time traveled per
trial). #p<G05 as compared with the corresponding data of ibotenic lesioned group.

Latency

o B8B83 8838388

Oys of Treatrert

Fig. 2. Comparison of acquisition performance on the Morris
water maze task among the sham, 192 saporin-lesioned and
drug pretreated 192saporin-fesioned groups (Mean+S.E.M. of
swimming time traveled per trial). ##p(001 as compared with the
corresponding data of 192saporin lesioned group. #p{0.05 as compared with the
corresponding data of 192saporin lesioned group.
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a4 - ZTE - ASY - gl - 18T - olFE - Held

2. Morris $=&0| 29} TXFAE T

4% U2 shgollA viAEt gol A 7710l E3tiE A
ShL Tuit) gool HEEE HEE FHoH= IRAIHA 2
JAETEE 5408%, ibotenic acid &£AKTES  4.8+1.5%,
192saporin &ARTEE 2.740.7%, ibotenic acid &AHOIE BTt
£ 44+0.6%, 192saporin SAHAE SOl 3.6:01% 2 UE
Eaj#o] ibotenic acid &4krol Hldl THuiol HEEE T
9] |alst Rol= UERIAl 2USU (p>0.7), SEFAFolA
ShEg4dol EXENS FEYE BTt (Fig. 3 X Fig. 4).

71 M Sem
7 4w

T

Fig. 3. Comparison of retention performance on the Morris water
maze task among the sham, ibotenic lesioned and drug-pretreated
ibotenic lesioned groups (MeantS.E.M. of percentage time of
platform spent swimming per trial).
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Fig. 4. Comparison of retention performance on the Morris water
maze task among the sham, 192 saporin-lesioned and drug
pretreated 192saporin-lesioned groups (MeantS.E.M. of percentage
time of platform spent swimming per trial).
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3. Choline acetyltransferase(ChAT) MY X &) }5PH

Medial septumoil4l SK&9] AEF 0|8EE choline
acetyltransferase(ChAT)E  0]8dld  ChATE  ©0l83ldd
acetylcholinedd AIZAMZE FATH A Fig. 304 Hol& v}
o] HoAled2 520432, 192saporin £AHAS  32.0:29,
192saporin £4HAFE FOT2 46,0215 24] 1§ FH3E A}
ol LIERGT [F(2,14)=133, p>001), ALEZAE(LSD) 21, T9|
Al&Toll Hidl 192saporin &=4oll4] ChAT-H AlZA 27} 7
2F A (p<0.01), OFE FoiFollA] 192saporin Eakwoll HISKY §
9J5HAl ChAT wido] S718IXUTHp<0.01) (Fig. 5 X Fig. 6).

Il Sham

N Sa+teesep
80+ B D taSep
50 #

&

8

Nurber of Cells
-]

Fig. 5. The mean(+SEM) values of quantities of choline
acetyltransferase(ChAT) immunoreactvie cells in the medial
septum among the sham, 192 saporin-lesioned and drug
pretreated 192saporin-lesioned groups after water maze learning
task 7 days post-operatively. The ChAT results were analysed by
performing separate one way ANOVA of neurons among the sham,
192saporin lesioned and drug-treated 192saporin-lesioned groups. Post
hoc comparisons were made using the least significant difference(LSD).
“p(001 as compared with the corresponding data of sham lesion group and
##p(0.01 as compared with the corresponding data of 192saporin lesioned group.

G)] ®) _ ©)

Fig. 6. Representative photographs of choline acetyltransferase(ChAT)
immunoreactvie cells in the medial septum among the sham(A), 192
saporin-lesioned(B) and drug pretreated 192saporin-lesioned groups(C).

x  #

Alzheimer's disease(AD)= 1907\3 Alois Alzheimerol] 9
3 HE2 JdFHAEH, EAF 4219 Kol Hollt HEH
OF SYHTh= Mo, @8 ETRE AYolAA wiske vl
7 =2, 654 olatollA] WIwsle] 854 o]FollE 25%0] 4ol
A @dlol]l 772 197} o] Aol olg H= AR A5 £
Aloll 95l BAE T QUTH?. ADSY] thEHQ) F4 59 shb=
7199 FolQlu™, 71jol@ A7} HA BEo) WRH HBE
WokEd ¥ ol AFsIctZt B8R moll 4l MAZ AW
o] Al8shs BEE Wske Aol

AD A|F0l B2 GEEC] B7EHAL I 59 gEE o}
AL ABEIL U} Jgols E7F6l1 o] &) eNEES
WA g 5 A B0l Y AES AY /e 48tk F
= AZEEEIA ] WE 771 AEE L Aojx] A7l s
A Fwdol BRI Il cholined 715E BRIAI71E
S ATEN B oE UZHEED 27 BoiskeXlol] v
HE & THBILAL ks HF71 ol R L AUt olo) o 7}
A UEE 2ZEg Ed Il UcHl olE o, nitric
oxide(NO)+= retrograde messenger24] hippocampusol|4] LTP
Fyoll ¢ AeE @Yoh=tl, ol nitric oxide®] 4ol
oj3l=  nitric oxide synthase ZFAQ AEES Wik
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MEE MY AR EAHNY ES5HT

L-NAME (NOS inhibitor)o]gh= o2 BAZE 719& &Y4AF]
= 2Ug ALY, non-selective M1 antagonist24] &
ZAABAUS muscarinic central cholinoreceptors® &g X}
tsh= O scopolamineE Foigh= RY S A5l k&
I 710 BREE NHHLEZS] EES oRISE O Ak
YHE o|B3IF™. ®l, nbM(nucleus basalis magnocellularis)
S A/IFoE &I Ul &8 89 gaT 719 g &4
AlA kg 7195X0] et =4 AF7BY o2 |t ¢
gol XN FHE BIA SIRCY”. SHK1EL, ol2id e Eol
shET 7190 HEE B AE71se SR EMATIE
WO R E BESH Hol e Aol ddot. 22 skt 7]
o3} AHEE AF3 29 TSt RAE 45 st HoR
kainic acid, ibotenic acid B9 4A1&Z4A <24 neurotoxin
lesion)™", cholinergic neuroneol| thdl £0]5}A4 immunotoxin
O B8EH= 192 IgG-saporing 018F &4, FatEy &
A}chemical lesion), H&1&l £A}electrolytic lesion), AEH A
FEZ OIgE £4)(stress-induced lesion) Z92 riersl &4 gt
1€ B8l SF3AY &0 719 #ed AF Y2k,
A4 Helgkd 718 tist A7) OjRR DL Art. olHE A
FHQl HEAHZ = AHE ofgd o] Aeul, Skt 710l 3
B X9 tieks B9 JsE JHEOR Alekshs YHE
50 853 7190l FREE AFEEY 715E olsishL 719
&l B JFEHE J1dg HEsH, 33F2E ool
=2 AFY Y ot uke 6] 488 SERY o] &
Q3 2 ode) AEZA T 192saporini} ibotenic acid <4 2Y
BE 719&4e A X ZYol] HES ASE AlRErt

ADolAl = wide] E5Y, AFY, FEEY dAEYS
(primary association area)o] £5] & won, sivie} s 3l
T A5HA Gk wh=rt 3] dirtel CA1 B Jol|A] pyramidal
cellE0] MBI OT &A4ACE  Acetylcholine, dopamine,
serotonin, GABAS| A0l glol| ulgh ZAidhke ACE &
24 U=, 1 £ AD 2Kl UojA] presynaptic neuronal
marker®] 4ol Bl FA, E0] choline acetyltransferase
(ChAT)S] BHT7} H5E, Ak} BToIA F 50~90% 5
ZABN. =3 ADY 1A 5401 719 25 B4 choline
4 JFAL UFEs BACE Urhs FA7 TIRBHA AMAEAL
Al ADollA UEhbe 71998 443 ThE IR Zgo] 41E
£ Aol F& SI8HEEQ] acetylcholineE THEOl e 434
29 =3 wRolgti Hd¥E # A2H o] BE Y2
acetylcholine2 E38|5H= acetylcholine esteraseZ T12 4131
B JeE0l o2 FolA medial septum3} nucleus basalis
magnocellularis FQ]o]l ibotenic acidE FISINE wl 42
hippocampus®} frontal cortex®] choline acetyltransferase®] &
ol Aasigril Bag B} Uy,

wzii B Agolie olEERY AZHNEI FE AR
GH= medial septumol] EE4 A1 54¢! 192saporiny} ibotenic
acldE FYUECZA AFYHOE EFUEE g ¥ ohiel
il AR AIFAEZE £4A1A FE A RgolA A
FE, ZTE, 954, g2, dul 5ol €/ MES 589

E5E 49BRux} slgt

A &Y (Acorus gramineus Soland)y= et M(Araceae) ThA
4 22 AEY HEE7I2A AdelEEd st dTEE SR
AAHol S GEOE AFAE, LS, +HEN © JERE,
AEBAE het HEOE TFRHUAE, BALNKE, N
CEEJZE 50| dTH JeH, oidols SE7Ao g
Az & @771 Baso] Ak, 2 LY B0l 95}

W MAFEZEHE] L2 essential 0ilo] NMDA receptorol] &3}
o WY ENE VERIQT®, H&E0) 21 HEe 252

ol z}zt ZEUFAN &0l AN, w3 Q1A 715 4
ol th3t BI7} UACF. B L oe) HROF P-asarone(sis),
asarone(trans) 50| AT+ 190 caryophyllen, ¢-humulene,
sekihshon, amino acid, 7714} W G&F7} /5ol Ao, 89
SloflAl= GHOR Qe E, UE, 1YE, UEQ, AlA,
2875, ¥UR 58 XFske ol A8s] Y.

A FE(Uncaria  sinensis  Oliv. Havil}2 ZEFAUn
(Rubiaceae) B2¢ F& AEZA oMY Y WolM HH 1
S AFRAZ Bo)] AREHE Y4 B9 SHHE olATIA] B2
AFAEOl I M2 W ofgol #sl R vt 1 FQ HE2
tetracyclic B pentacyclic heteroyohimbinel] "= oxyindole
A9 guFZol=Etl HERIQJCFY. Tetracyclic oxyindoler) &
ZIE0}=Q]  corynoxetine, rhynchophylline, isocorynoxetine,
isorhynchophyllined] Ca®'-antagonistic (contraction-inhibiting)
activity® ZFETHL Katsuya 8 2 Busigion, 1 &g
U FYAsk Agol ATk

S (Corydalis yanhusuo W. T. Wang)2 dli
(Papaveraceae)oll &38h= Chad X8 ABEA] 23S £=
1819 &4 AEY "ol 7124 olgAA, 713, HA, &5
2 gokigtE 880 ALH, A5 YR EE corydaline,
tetrahydropalmatine, protopine, dehydrocorydaline, hydrastine,
berberine 59| YZTO0|E7} B2] B AYCHO. M54 429
o] ZE S F &= corydaline?) NERE, tetrahydropalmatine
9 2207 oda 28Y, protopined) B 4T £F oA ALY,
dehydrocorydaline®] 4@ % aldose reductasedl] thet Aal &
3}, hydrastine®] GABAa $&#oll T 25l HE&Q) &)
a1 23" 5o] Bl HUCh Berberine2 {7 A2, LAIH
R R, tyrosine decarboxylaseol) thet A3 AT, ST, &
2, S5 28" 9 AchEo] tigh A1y %) yrtn Bas
Rk 1 9 @SME BF NFAY il R L E XE, HH, T
1} orgzrg W S EE0] Atk Tetrahydropalmatine9] Z,
44 Fa o1dAAY FES tlEA veh b= FdAE X
&, UF #8o] ot 4Rl = gict. AZol ths 282
tetrahydropalmatineS 719 m|glo] FAGE 1YY Br)Zol
£ & ggo] gAY gk ARESH Y9 EENI-S AR5
LAl QN9 AT Adledo] 2HE] Hotink WEDd
ol thgt ZECE tetrahydropalmatine2 SHEQ| x|GkeAQl
ACTH 24]1E &L5hH ol HUEH O FABIH ACTHY 2
HIE A58k 28 Y E& H &gl Uehdth & Q& A}
=2F dolulis ACTHS] BHaol tisiA G833 AH 2H80]
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718 F5o] A,

B (Scutellariae baicalensis Georgi)2 230l £35h= thd
4 EEAlZO Mp|ZA AlBEEZY FHEYS(FHEME
), £(FK), SFES(TIE), AR BREEL), SHKAE)
olgtil +Exlo] Jom AAEHU(BHAER), SGLRIZI(RE
B, SR(EW), SF(EE) HSEQHHREAR), AEL(RE
o= £18o) ol YijollM BHASH ABEE 9X 59
shiolct. &9 |8 EOZ = baicalin, baicalein, wogonin
3 ABoRE g9 4SSN ol HolAE, dgAg Sl
HEAQH U ET], ol2Ag, ZMER £ AXZEE
ol BAHRICt £ SHSEE, AAHAL ANEE, §S, 75
8, ol Ztg, FIAIE Bo] BIEom“Y), olE oljgy
He flavonoid B3 THT BAVE A= RO =Hoj Iy

HAuHGastrodia elataye A&} ThAY 71 Z2 A5 B
ZIE7IZA ASEERE, AHE 59 shold 258 A0Z o
AR RN F2 TEY, T8, vH], 4F4 g ghy 59
215 doly Eul oflgt AEHA, FIE 59 F40) thsiod
50| Y= ALZ UEdA 190 gastrodin, p-hydroxybenzyl
alcohol E9] AAMELDSEE, YHUXE, F4ISEE, gzt
g, GAAIISEE, 719 AR 5| 2ol tig AEF TA7) Bo]
RAIET Ak,

Ibotenic acid$®} 192saporin I3} 7]01& £} peloA]
Ol EERICHIE 3F B9 A&HQ Role £EUZHAE
o1 8¢ BEBA WHaldl o] B3 ek 5 U J1UEE 2
£42 tha JEACH, 143581 Halel UojA] s 2
71990 BAYE oM ETYE AFME £4E dAdINEH,
o] dllojoilAd choline acetyltransferase®] B4 & S7HA|F = A
OF AIRHLL ol& AR S X]iol gl clltet & ) FA)
9 it st g4H HB0] o "Qdkch

4 &

2 7 ibotenic acid®} 192saporing medial septumol]
Floke 719y &4 Zdoli SEBIHE AN4H 0T o)
o %, WESH WHOR £EU|ZE ol8old SiaT 7lelol
thol S HYXAGIGHEAM O F medial septum E2)oljA]
oMEERIY A2 848 4nE Zi oSl 2.

+5 0|2 859 BSA180)4] 192saporini} ibotenic acid
Eihro] BoAlsTol] ulal Taltfol EEshEr 425 E Al
7o) RAGH E715I9.00 SUMRE Ok FolTolA] Sl
ol 7Tt ZRNEHE HATt =7 vl 2 859 HARdolA]
AU SAE Fanis Aol YR oY), dEFATA S
T8 FRaA9 FFgde ERrh £AEAHolA] 192saporin
£AES TOjA&Tol B8] medial septumolA] ChAT woju}
SHZY UAE Thh ZaA)A &40l cholinergic cell)
Zaot Egrt Hol dojwrt HAXA S84 HI medial
septumoflAls 20| 192saporin@ 2 £ ChAT W3S 3}
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