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Abstract: Objective To study the chemical constituents and cholinesterase inhibitory activity of the dichloromethane
(CH2Cl2)-soluble fraction from Gastrodia elata f. glauca (Orchidaceae). Methods The Ellman method was used to determine the
inhibitory activity of CH2Cl2-soluble fraction on acetylcholinesterase (AChE) and butyrylcholinesterase (BuChE). Silica gel column
chromatography, Sephadex LH-20, semi-preparative HPLC and other methods were used for separation and purification. NMR and
MS were used to identify the structures of the compounds. The cholinesterase inhibitory activity of all compounds was determined.
Results The CH2Cl-soluble fraction of G. elata f. glauca showed significant inhibitory activities on AChE (ICso = 10.45 pg/mL)
and BUChE (ICso = 9.20 pg/mL). Eleven compounds were isolated from the CH2Clz-soluble fraction by chromatography and
identified as cyclo[glycine-1-S-(4"-hydroxybenzyl)cysteine] (1), 5’-S-methyl-5'-thioadenosine (2), 4-(aminomethyl)phenol (3),
4-(hydroxymethyl)phenol  (4), 4-hydroxybenzaldehyde (5), 2-methylpyridin-3-ol (6), 4-[(acetyloxy)methyl] phenyl
B-D-glucopyranoside (7), 4-(ethoxymethyl)phenol B-D-glucopyranoside (8), berberine (9), ( + )-thalirugidine (10) and
(+)-hernandezine (11) by spectroscopic methods. Conclusion Compounds 1—3 and 9—11 are isolated from G. elata f. glauca for
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the first time. Compounds 9 (ICso = 5.93 umol/L) and 10 (ICso = 42.49 pmol/L) showed AChE-inhibitory activity, while 10 (ICso =

21.20 umol/L) also showed inhibitory activity against BUChE.

Key words: Orchidaceae; Gastrodia elata Bl. f. glauca S. Chow; alkaloids; cholinesterase-inhibitory activity; berberine; (+)-thalirugidine;

(+)-hernandezine

RIEN AL A RZE . g RE, S5, N
22 BHEY) KR Gastrodia elata Blume ft) {5250,
FEFRM = BRI, D)%, RREAS
etz —@, WA RRCZEZAR . S KE.
e MACZE B AR AL BRRRI 8 4 AR08, R
21Kk G. elata BI. f. elata. £ Kk G. elata BI. f.
viridis Makino. & KJik G. elata BI. f. glauca S. Chow
AIFE KR G. elata BI. f. flavida S. Chow4, §ijf A &%t
RIREIEE R S 2B E AT 1 ORER 7T, £
TEITAREE R GUIR T TH I R HL 2 B R, 4
WFFCHRIE, RIRESER SR 70x/N BR 2% 2] e 123k 15
PERGA CE R, 0 RE A R BEE B 1) 7 ) S £k
B, AR EAE A BTSRRI R, 5
AT, RPN BB D I8 M R K B
()5 s bRy, HAE LSS ER IR £ B %
(choline acetyltransferase, ChAT) K[, ]2
i EB%EERS (acetyl cholinesterase, AChE) EH, 2
I P IR 1 FH 25 0 AH G

F TR E 2 B 4 W IE T 5 1B/ X

5RER, BRABERZAMEME R ERS, H
R0 55 R BRI AE VIR 1 B B Z RG T, A
WF AL 5 R BREVEDDR, BRI — S b A U Ar
G, VN T HXT AChE R T BEAEmREEES Cbutyryl
cholinesterase, BuChE) ffdiilygte, 458K,

R B AR EGER A X AChE A BUChE $445 55 3 A4
il 3 1, 2 #4 f k B (median  inhibition
concentration, 1Cso) 737>y 10.45. 9.20 pg/mL.
IR T B A BB AL AL 22 L B 7E . 70
R 1M EDCE D, 73 3% w8 8 [H&RR-I-S-
(@-F A R FE) A Btz ] {cyclo[glycine-I-S-(4"-
hydroxybenzyl)cysteine] , 1} . 5- H i % if #F
( 5'-S-methyl-5'-thioadenosine , 2 ). X }& & % iz
[4-(aminomethyl)phenol , 3] . XI % J& 2 H
[4-(hydroxymethyl)phenol , 4] . XF ¥& %t 2 i
(4-hydroxybenzaldehyde, 5). 2-H 3 -3-¥% JEnth i
(2-methylpyridin-3-ol, 6). 4-Z. M4 H 2K 3E-p-D-nik
W 7 %) i {4-[(acetyloxy)methyl] phenyl B-D-
glucopyranoside, 7} 4-(Z% 3% HIE) Ky B-D-ML R

1 &Y 1~11 B SEN

Fig. 1 Chemical structures of compounds 1—11
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7] %] BE ¥ [4-(ethoxymethyl)phenol B-D-glucopyra-
nosid, 8]. /)NEERK (berberine, 9). (+)-thalirugidine
(100 A1 (+) -fg==hig [(+)-hernandezine, 11].
Hor, A 1~3 A1 9~11 N IR KRS T4 55
3. HEBRES BN A R L R R, e 9
(IC5=5.93 umol/L) #1 10 (ICsp0=42.49 pmol/L)
X AChE g, &Y 10 (1C5=21.20
umol/L) %F BuChE 4 #ii& 1 .

1 #mRIEEE

T )2 (0 VP 2 AR €2 3 ik i (80~ 100, 200~
300. 300~400 H> N BT A/ dik
FAfbda (100~200 HO A Eifg AU AFI AR A
A7 =AM (RP) CigfiEflk (40~63 pm). ol
FHWE, 2059 E Merck AR AEFE; AFraia
fik . AR AL R DA S O (i 40
Agilent 1200 %Y, f il & Jy = B & [ B A I 45
(DAD), il %+ y Welch Ultimate AQ-Cis (250
mmXx7.8 mm, 5.0 pm), Agilent ZORBAX RX-Cg
(250 mm X 9.4 mm, 5.0 pm), YMC-Pack SIL (250
mmXx10.0 mm, 5.0 pm); &t i A Sephadex
LH-20 (GE Healthcare Bio-Xciences AB); 1D #l1 2D
NMR F} AVANCE 111 500 MHz 1 AV 600 MHz %%
BEIEPRACIN E, WARA TMS;  HLIBE 55 o 5 i 1%
(ESI-MS)UPLC-IT-TOF B4 i i A3 ( H A B8 A 7]
T P LB % L S S (HR-ESI-MS) Agilent G6230
JF 1% . Agilent Applied Photophysics # % =[5 — 4
e (EEZHEI /AR D; Shimadzu UV2401PC
AU AN O] 43 e i (H AR BE AR D Jasco
P-1020 244 H B3 ietA (HZA Jasco A#]D; i
FriX Multiskan FC (3£[E Thermo A ); A AChE
(=1000 HA7/Z 5w &EAF). A BUChE (=50 A7/
2R A D ML LB R AR
HER (DTNB). BPEXT R 751 — FE 2L AR (DMSO)
FURH X RGP 5 AR B Sigma 22 7]

5 KRR H 2 B 4 I8 T 5 R E /N BN A
WA T4, F 2019 4F 12 ARWE I Tt
rh [ R} 2 B L AR FL T L B A L S N S R
ik G. elata Bl. f. glauca S. Chow, #EilFt5 4
(YJ2021040) 7183+ FEIRL 7 bt B WIAE B 50 B B¢
EHE S AR E S =
2 RSN E

B RKRTHEEZE 20 kg #iiE, FH 95% 2 BEN#
F 60 CiEFHEHL 30 min, Jik B IR 4E 73 BRI IE (1.8

ko). FHIEET 3L KH, HEEFAMEEAZE 3
R, ANAE IR L 2B ORI, 5304k
B4y (142.2 9. FIA/KAHH 1.5% HCLK pH 1
WA 2 i, FHSERRAEEIR CBRAEH 3 Ik, AL
LUk R AW EOA A S, 15 2B IR £ R 2 G 4
(104.4 ). Fl R KAH AR 5% NaOH #4 pH {8
WE 9 /it, HSEHR G PREER 3R, AYHE
C R ZE TR ISR S, 193 SR BE AU AL,
Rl a A (14190

S T O O VS o S N
CH2Cl/MeOH (1 : 0—0 @ 1) BHTEREEPE, £ TLC
M JE A I 6 ML (Frs.1~6). Fr.1 (149)
2 RP Cig HERHE B3 (30%—100% H ) Al
Sephadex LH-20 #: a3l (HIEE) 4lifk, 32140E)
3 (66.0 mg) F15 (120.0 mg). Fr.2 (0.7 g) &%k
kR it CrammBE-TA R 8 @ 150 & 1) BAFEEPMAE
th&4 6 (26.0 mg). Fr.2-2 F1 Fr. 2-3. Fr. 2-3 (0.3
9) % Sephadex LH-20 #: il ( =& Hle-FmE 10 1D
2446 HPLC (Ultimate AQ-Cis, AR E 3
mL/min, ZJE-/K 25 :75) 52L& 4 (5.5mg,
tr=6.998 min). Fr.5 (0.49) % RP Cig FEAT: b1
(20%—100%H ) 5% Frs. 5-1~5-4, Fr. 5-1 &
Sephadex LH-20 i (HFEE) 4ifk, BELEM
1 (16.0 mg) F12 (14.0 mg); Fr. 5-3 (116.0 mg)
22445 HPLC (Ultimate AQ-Cig), A& 2
mL/min, FEE-/K 80 : 20) H#I1b&4) 10 (4.1 mg,
tr=15.405 min); Fr. 5-4 4144 HPLC (Agilent
RX-Cs, AFiE 2 mL/min, FEE-/K 78 : 22) 15
Itk &4 11 (2.4 mg, tr=9.761min). Fr.6 (0.9 ¢)
2 RP Cig B GIE (20%—100% ) 55 Fr.
6-1~6-4, Fr.6-1 2:fil£& HPLC (YMC-Pack SIL,
PR E 2 mL/min, 1ECke-FAEE 40 @ 60) 152
k&8 (1.6 mg, tr=19.127 min) 17 (2.8 mg,
tr=21.907 min); Fr. 6-4 AR ARE CF i fE-
WEIR LR 2 2 1) A& HPLC (Agilent RX-Cg,
AR E 2 mL/min, HEE-/K 30 1 70) REHLEY)
9 (24mg, tr=12.592 min).
3 HHEE

& 1. Bt LERH K, 1R
C1oH14N20sS; [OL]ZDO +33.5 (C O.l, MGOH); ESI-MS
(+) m/z: 289 [M+Na]*; UV Ay (nm): 279 (0.69),
229 (3.59) nm; ECD (c 0.08, MeOH) /imax (Ac) 218
(-3.99) nm. *H-NMR (500 MHz, methanol-d,) 6: 7.13



¢ 8% 2024127 $53% H 238 Chinese Traditional and Herbal Drugs 2022 December Vol. 53 No. 23

* 7327 ¢

(2H, d, J = 8.4 Hz, H-2", 6"), 6.70 (2H, d, J = 8.4 Hz,
H-3", 5", 4.13 (1H, dd, J = 4.4, 3.6 Hz, H-2"), 4.09
(1H, d, J = 18.0 Hz, H-2a), 3.89 (1H, d, J = 18.0 Hz,
H-2b), 3.73 (1H, d, J = 12.8 Hz, H-7"a), 3.68 (1H, d,
J =12.8 Hz, H-7"b), 3.01 (1H, dd, J = 14.4, 4.4 Hz,
H-3'a), 2.80 (1H, dd, J = 14.4, 3.6 Hz, H-3'b); 3C-
NMR (125 MHz, methanol-ds) o: 169.4 (C-1'), 168.7
(C-1), 157.7 (C-4"), 131.3 (C-2", 6", 129.9 (C-1"),
116.3 (C-3", 5"), 56.5 (C-2"), 45.7 (C-2), 37.6 (C-7"),
37.0 (C-3"). PALEUE S GBS LR, 25E
WE L AR [HRR-I-S-(4"-F2 7 58) = R] -
a2 At LERKH KR, 51X
C11H15NsOsS; [a]y +1.9 (¢ 0.26, MeOH); ESI-MS
(+) m/izz 320 [M+ Na]*. H-NMR (500 MHz,
methanol-ds) ¢: 8.32 (1H, s, H-8), 8.20 (1H, s, H-2),
6.00 (1H, d, J =5.1 Hz, H-1"), 4.77 (1H, t, J = 5.1 Hz,
H-2"), 432 (1H, dd, J = 5.1, 4.8 Hz, H-3'), 4.21 (1H,
m, H-4"), 2.94 (1H, dd, J = 14.1, 5.7 Hz, H-5'a), 2.86
(1H, dd, J = 14.2, 6.1 Hz, H-5'b), 2.11 (3H, s, 5~
SCHs); BC-NMR (125 MHz, methanol-ds) 6: 157.3
(C-6), 153.9 (C-2), 150.7 (C-4), 141.4 (C-8), 120.5
(C-5), 89.9 (C-1), 85.5 (C-4"), 74.9 (C-2"), 74.0 (C-3"),
37.4 (C-5"), 16.5 (5'-SCHa). LA -%¥E 5 kB L
IR, B GY 2 N 5- PR .
&Y 3. LERReEAE (FEE, mp 115~
118 C, 43k CsHoNO; ESI-MS (+) m/z: 124 [M+
H]*. H-NMR (500 MHz, methanol-ds) J: 7.05 (2H,
brd, J = 8.5 Hz, H-2, 6), 6.72 (2H, brd, J = 8.5 Hz,
H-3, 5), 3.53 (2H, s, H2-7); ¥C-NMR (125 MHz,
methanol-ds) ¢: 158.0 (C-1), 131.7 (C-3, 5), 129.6
(C-4), 116.1 (C-2, 6), 43.6 (C-7). LA ¥l 5 ki
ERAEIOILL AL, BEWE) 3 A FREERE
WEY 4: AEEEEMA, 75+ C/HgOz;
ESI-MS (=) m/z 123 [M—H]". H-NMR (500 MHz,
methanol-ds) 6: 7.16 (2H, brd, J = 8.5 Hz, H-2, 6),
6.74 (2H, brd, J = 8.5 Hz, H-3, 5), 4.47 (2H, s, H2-7):
1BC-NMR (125 MHz, methanol-d;) 6: 157.9 (C-1),
133.4 (C-4), 129.8 (C-3, 5), 116.0 (C-2, 6), 65.1
(C-7)o LA B 5 G iiE BRI, e G
V) 4 R HER TR
a5 ABTELMAR, 7273 CrHeO;
ESI-MS (-) m/z: 121 [M—H]; H-NMR (500 MHz,
methanol-ds) J: 9.75 (1H, s, H-7), 7.76 (2H, brd, J =

8.5 Hz, H-2, 6), 6.91 (2H, brd, J = 8.5 Hz, H-3, 5);
BC-NMR (125 MHz, methanol-ds) : 192.8 (C-7),
165.2 (C-1), 133.4 (C-3, 5), 130.3 (C-4), 116.9 (C-2,
6). LA ER S SO E BRI AL, S G
5 RN} F IR F

&M 6: mOMIRY, 710 CeHNO;
ESI-MS (-) m/z: 108 [M—H]. *H-NMR (500 MHz,
methanol-ds) o: 7.84 (1H, dd, J = 4.6, 1.3 Hz, H-6),
7.13 (1H, dd, J = 8.0, 1.3 Hz, H-4), 7.07 (1H, dd, J =
8.0, 4.6 Hz, H-5), 2.39 (3H, s, CH3-7); 3C-NMR (125
MHz, methanol-ds) 5: 153.8 (C-3), 147.6 (C-2), 139.4
(C-6), 123.6 (C-5), 123.1 (C-4), 18.4 (C-7). LA L%
5O TE B RIS, S G 6 T 2-H1Jk-3-
FARIEIEE .

a7 BOIERMA, 751320 CisHa00s:
[a]?—27.2 (c 0.27, MeOH); ESI-MS (+) m/z: 351 [M+
Na]*. H-NMR (600 MHz, methanol-ds) 6: 7.29 (2H,
brd, J = 8.6 Hz, H-3, 5), 7.07 (2H, brd, J = 8.6 Hz,
H-2, 6), 5.03 (2H, s, H2-7), 4.91 (1H, d, J = 7.5 Hz,
H-17), 3.89 (1H, dd, J = 12.1, 2.0 Hz, H-6a), 3.69 (1H,
dd, J = 12.1, 5.4 Hz, H-6'b), 2.04 (3H, s, H3-9);
BC-NMR (150 MHz, methanol-ds) &: 172.7 (C-8),
159.1 (C-1), 131.5 (C-4), 130.9 (C-3), 130.3 (C-5),
117.7 (C-2), 117.6 (C-6), 102.2 (C-1"), 78.2 (C-3"),
78.0 (C-5"), 74.9 (C-2), 71.4 (C-4"), 67.0 (C-7), 62.5
(C-6", 20.9 (C-9). DL bHudfs 5 Sk & 25 T EL
B BEE T N A- T AR5 -B-D- ML I R 4
P

tWEY) 8: AT EEM AR, 7713 CisH207;
[a]?-59.4 (c 0.16, MeOH); ESI-MS (+) m/z: 337 [M+
Na]*. 'H-NMR (600 MHz, methanol-ds) 6: 7.26 (2H,
brd, J = 8.4 Hz, H-2, 6), 7.07 (2H, brd, J = 8.4 Hz,
H-3, 5), 4.88 (1H, d, J = 7.2 Hz, H-1'), 4.43 (2H, s,
H,-7), 3.88 (1H, dd, J = 12.1, 2.2, H-6'a), 3.69 (1H,
dd, J = 12.1, 5.5 Hz, H-6'b), 3.51 (2H, q, J = 7.1 Hz,
H,-8), 1.19 (3H, t, J = 7.1 Hz, H3-9); 3C-NMR (150
MHz, methanol-ds) J: 158.8 (C-1), 133.6 (C-4), 130.3
(C-3, 5), 117.6 (C-2, 6), 102.3 (C-1"), 78.2 (C-3"), 78.0
(C-5"), 74.9 (C-2"), 73, 3 (C-7), 71.4 (C-4"), 66.5 (C-8).
62.5 (C-6"), 15.4 (C-9). LA 245 SCHlik 4R Hidi 20
Fes, WS 8 Y 4-(LE Ik L) Ay B-D-At
W R el Y

e 9: HEMAK, T3 CoHisNOs;



© 7328 ¢

¢ 8% 2024127 $53% H 238 Chinese Traditional and Herbal Drugs 2022 December Vol. 53 No. 23

ESI-MS (+) m/z 336 [M]*. H-NMR (500 MHz
methanol-ds) J: 9.76 (1H, s, H-8), 8.70 (1H, s, H-13),
8.11 (1H, d, J = 9.1 Hz, H-11), 7.99 (1H, d, J = 9.1
Hz, H-12), 7.66 (1H, s, H-1), 6.96 (1H, s, H-4), 6.10
(2H, s, OCH,0), 4.91 (2H, t, J = 6.4 Hz, H,-6), 4.19,
410 (% 3H, s, 2XOMe), 3.25 (2H, t, J = 6.4 Hz,
H,-5); BC-NMR (125 MHz, methanol-ds) J: 152.2
(C-3), 152.0 (C-9), 149.9 (C-2), 146.4 (C-8), 14538
(C-10), 139.7 (C-14), 135.2 (C-12a), 131.9 (C-4a),
128.1 (C-13), 1245 (C-12), 123.3 (C-14a), 121.9
(C-8a), 121.5 (C-11), 109.4 (C-4), 106.5 (C-1), 103.7
(OCH0), 62.5 (9-OCH3), 57.6 (10-OCHa), 57.2

(C-6), 28.2 (C-5). LA F-Htdf 5 k4R £ Hm P L4,
G 9 /NBE .

&M 10: B LERH AR, 51X
Cs9H46N20s; [a]y +88.1 (¢ 0.10, MeOH); ESI-MS
(+) miz 671 [M+H]*; ECD (c 0.01, MeOH) Amax (Aé)
230 (+10.13) nm. *H-NMR(500 MHz, methanol-d4)
F13C-NMR (125 MHz, methanol-ds) ¥z W% 1.
DG 5 U E B PR LA, RS 10
N (+)-thalirugidine. ZAL B WI0IS % SCER B A 45
AR, A s, AT AR E I 2D
NMR #H2¢, %1 1D NMR Ed 34T T 58 81 HE .

WA 1. ABTEEIEMA, 313K CaHaNOr;

F1 &% 10 70 11 A9 'H-NMR #0 3C-NMR £43E
Table 1 'H-and *C-NMR data of compounds 10 and 11

Wl 10 11
OH oc OH oc

3.72 (m) 65.8, CH 3.82 (brd, J=10.2 Hz) 62.9, CH

3.16 (m), 2.79 (m) 46.3, CH, 3.43 (m), 2.84 (m) 44.6, CH,
4 2.72 (m), 2.54 (m) 20.5, CH2 2.77 (m), 2.55 (m) 18.1, CH2
4a 114.6,C 126.6, C
5 148.7,C 147.1,C
6 135.6,C 1459, C
7 151.3,C 144.0,C
8 5.53 (s) 104.2, CH 1455, C
8a 133.1,C 122.8,C
9 133.9,C 135.6,C
10 6.59 (d, J=2.1 Hz) 123.9, CH 6.55 (d, J =2.0 Hz) 116.6, CH
11 1458, C 151.0,C
12 151.3,C 148.7,C
13 7.02 (d, J=8.3Hz) 114.2,CH 6.91(d, J=8.2Hz) 113.2,CH
14 6.94 (dd, J =8.3, 2.1 Hz) 127.4,CH 6.84 (dd, J = 8.2, 2.0 Hz) 1244, CH
15 3.14 (m), 2.74 (m) 39.7, CHz 2.77 (m), 2.48 (brd, J = 14.1 Hz) 42.3, CHs
N2-Me 2.49 (s) 42.4, CHs 2.24 (s) 43.0, CHs
5-OMe 3.77 (s) 60.9, CHs
6-OMe 3.71(s) 61.1, CHs 3.74 () 61.3, CHs
7-OMe 3.46 (3) 55.8, CHs 3.24 (s) 61.1, CHs
12-OMe 3.77 (s) 56.6, CHs 3.88 (s) 56.7, CHs
1 3.74 (m) 66.0, CH 4.00 (dd, J=11.0,5.8 Hz) 64.6, CH
3 3.16 (m), 2.79 (m) 46.2, CHz 3.44 (m), 2.91 (m) 45.7, CHy
4 2.72 (m), 2.54 (m) 20.6, CH2 3.01 (m), 2.86 (m) 26.0, CH2
4'a 114.9,C 128.9,C
5! 148.8,C 6.66 (s) 113.8,CH
6’ 135.7,C 150.1,C
7' 1514,C 145.0,C
8’ 5.61 (s) 104.0, CH 6.00 (s) 121.2,CH




¢8 % 2024128 $53% $238 Chinese Traditional and Herbal Drugs 2022 December Vol. 53 No. 23 * 7329 ¢
k1
10 11
{73DA

OH dc OH dc
8'a 133.0,C 129.1,C
9 134.8,C 136.7,C
10’ 6.98 (m) 132.1,CH 6.39 (dd, J =8.2,2.2 Hz) 133.9,CH
1oy 6.69 (m) 117.5,CH 6.75 (dd, J=8.2, 2.6 Hz) 122.8,CH
12 157.9,C 155.1,C
13’ 6.69 (m) 117.5,CH 7.06 (dd, J=8.2,2.6 Hz) 122.8,CH
14 6.98 (m) 132.1,CH 7.45 (dd, J=8.2,2.2 Hz) 131.8,CH
15 3.14 (m), 2.74 (m) 39.9, CH2 3.28 (m), 2.83 (M) 37.3,CH2
N2-Me 2.51(s) 42.3, CHs 2.62 (s) 42.4, CHs
6’-OMe 3.72 (s) 61.1, CHs 3.36 (s) 56.1, CHs
7'-OMe 3.51 (s) 55.8, CHs

[a]y +75.1 (c 0.14, MeOH); ESI-MS (+) m/z 653
(IM+H]"): UV (MeOH) /max (loge) 282 (3.61) nm;
ECD (c 0.01, MeOH) Amax (A¢) 218 (+17.24) nm;
IH-NMR (500 MHz, methanol-ds) #13C-NMR (126
MHz, methanol-ds) #i#E W3 1. J6ikEdE 5 kiR
PR, SR EY 1L (+) g2 HiE,
ZAEPIN S Sk R g T E0EEdE, WAk
R, ASZIGHRYEE R 2D NMR <, X1 1D
NMR 45 2:47 1 52 2 1) )8
4 PEREESEEHDEE MR

KA Ellman 2010 5E Fr 7 5546 & 418 AChE Fi
BUChE i3 PER4 . 1 S fif £ DMSO 15 HX 150
L PR 2 22 (pH 8.0 10 pL llEE f4 Al 40 uL
AChE (0.1 U/mL) =% 80 pL BuChE (0.04 U/mL)
T 96 FLHH, 37 CJECE 10 min J&, 2 HIHIA 10 pL
DTNB (0.625 mmol/L) #1140 pL Z FkFEmAr A CHE
Bk (0.625 mmol/L) B¢ T FEM{LARACIHL (0.625
mmol/L) 7e43iR%), k% 30 s 7 405 nm ¥l 2,
e/ T TR AR BRI K I L, F92 1 he FHPEXTHE
MM AR, ZIREN 0333 umol/L; XTHEZH K
DMSO #7), ZKE N 0.1%; Frf RMNZHHT T 3
ANEE ., MERIEE (A HIFRA RIS
TR, JRHEAR RIS XT AChE F1 BuChE
[ 1Cs0 {8

THIR=1—A gl A wm

SERER (R 2) Bon, WEY 9 M 10 HRF
ff) AChE il A6 10 Ak A BuChE 4
HE s HoAh A &3 AR I H B
5 g

P 8 TR T 8 R LN R A R 1 S AN

*2 L&YW, 10 XIEREEEEGEIHIHIEE 2
Table 2 Cholinesterase-inhibitory activity of compounds 9
and 102

ICso/(umol-L 1)

&
AChE BuChE
9 5.93+0.50 >50
10 42.49+5.23 21.2040.16
i FEAR 0.2340.03 0.051+0.003

AL AL A WIFE 50 umol/L Bk 100 pg/mL I, %t AChE I BuChE
I 2410 T 50%

ainhibitory rates of other compounds on AChE and BuChE were lower
than 50% at 50 umol/L or 100 pg/mL

HUPR SR A, I HAIX 32 0 5 R R R R385 A
1.42%[%9), 2 fi By 26.53%I0200, FLA i I 24 H
AE RN E. AT 71288 HE R AN E R R AL
B2 R ERAKYE, AT TERT 5 R U e B G
AL HEAT BB R BN A M 5, 45 R B Rz
B B IR A A s X SR e AR G AL
I AT RGRE T, S B 5E T 11 Med
Yy, Her A4 1~3 A1 9~11 N8 IR M KR & 2
HRE. A 9~11 Jy MR AN, ek R
YIms E B A TR SERL (Papaveraceae). B HLERR}
(Berbidaceae). E=F} (Ranunculaceae) 1B Lk}
(Menispermaceae) 127, H.Z5R28ME %%, 25N
BX, BAER. PuOmRs. Bk, b,
PRS2 07 T B A FR g s AW 98 & RN KR &
g3 B L SRR A P

RHIRFEES 2 5 5 P XA 2 R G0 —Fh oG R A
Fif /R K HEERSA  (Alzheimer’s disease, AD) ZEfHZE
IRAT PRSI 5 KN N S BEIERR R SR 5%, IH B
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B H ) R Re B MZ M AD PIRER . BT SR &9

BInAT 1 NEeme i e, 45 R s & 9

A1 10 HEAFH) AChE #IHIVETE, &1 10 IG5

(1) BUChE V& E. &4 9. 10 ¥y ke

Vs, AR e ) N B e AV B A R
K FAIP IR T R SR e A B AL &

FAR A o B BB BR B A5, D9 NS RBR A A

DLEA MR TR e T 0 TR 46 1B .
FBAR TAVEEHFRAREEF R TR
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