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Abstract [ Objective | To discover a novel cholinesterase inhibitor ( ChEI) from traditional Chinese medicine.|[ Method ] 56 kinds of crude ex-
tracts were extracted from 14 kinds of traditional Chinese medicines using 4 kinds of solvents,and 56 kinds of traditional Chinese medicine ex-
tracts from 14 kinds of traditional Chinese medicines were screened for acetylcholinesterase (AChE) and butyrylcholinesterase ( BuChE) in-
hibitory activities.| Result ] The ethyl acetate extract of Polygonum cuspidatum and the petroleum ether extract of Carmelia serrata exhibited du-
al inhibitory effects on AChE and BuChE ,and these two extracts provided great potential for the treatment of Alzheimer’s disease.Most of the
traditional Chinese medicine ethyl acetate extracts showed strong BuChE inhibitory activity.The IC; of the extracts against AChE and BuChE
were 16.00-42.03 and 11.29-41.92 wg/mL, respectively.[ Conclusion ] Traditional Chinese medicine can be a potential source of cholinester-

ase inhibitors.
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Fig.1 Extraction process of 14 traditional Chinese medicines
1.2.2 450 Tt ELGR T R R FOEL e Tt 0 1 94 A= 0 5
1.2.2.1 S P E X DTNB S0k B2 B E . A
M3 AT BB, %085 2L 0.05 mol/ L BEMR L 92 il
RN 80 A5 114 i R A'E o g sz 17 ¥R 5 7 26 4% A% e ]
3 mmol/TAE R EH A 23 BE , AGRIER PRI SN 2 38, 117
SCPRE AL, B DTNB IR A Ak 0.625 mmol/L, 2Lk
J&# 4 0.250 mmol/L,
1.2.2.2 AChE H1 BuChE 3P0 & 71

(D) RFIEC Ao (A Ellman £ f9 77 2344 T AChE
1 BuChE i V5 F . AChE 7K fiff £ 1 AH B A= 5l JIE 580FT £
1% , BuChE 7K fit T BEAR AR BUIRGEAN T 2 . IR AT L5 2 5k
455 DTNB b 2E i TNB 8 a4k 5 1), AR (A R A T
et e &, 7K i 7 1B g6 i 5 AT DL S i fIE R 1R G T
A R

ATCI BuSCh F1 DTNB ¥ 0.05 mol/L R £k 2% Mok I
FHERRC . 7E 384 fLAR h AT A0 G W0 0 KOAL TR , RS WAR
RO i g L b S RN I (AR SO pg/ml)
5 wL B S 20 wl . BuSCh 20 L . DTNB 20 L, 52 A
FAH 55 wlo ARUEFLLL 0.05 mol/ WL iR £E 28 Ml R AC A
it 3 4 0.05 mol/ L BRER & il A R R i SR IIVE S 28 )
B8 LA BuChE [Re i) iso-OMPA (AChE )R 57 4
il 3] Donepezil 114 BHAAT HR , LIS S0 7 2 A T HEME .

(2)FERL T E . B 10 WL AChE/BuChE 5 5 pL fpzhf2
OB (50 pg/mL)IRA SRS VRN 20 L B SN H . TEAFAE
5 wL Donepezil BY; iso-PMPA ¥ F) BAPEXT IRLH , B4 A
(RIS s R SR 7/l it el IAEle S < S 7 R 1/ P AR

0.625 mmol/L DTNB(20 wL) il ATCL/BuSCh (20 L) H4f 5
N R IZFETRCE T 37 C R RFE 60 ming R 58 U , 25 A Bl
BRIGAAIEAL, 7E 412 nm AR5 OB, If 1 H S i 32 . 4
3R = (A=A )/ (A —Asyy) X100% , iXI0H L 3 1R,

T DL 3 22 PR R RSN 15 A 5 K00 20 A A i 7 1B 1
/D 2 W X HEA A 8 b 25 R O R AT
FR AR ] 7
2 FERE5H

PEAL T 14 Firh 251 4 RO SR R T
FK) $2HC % BuChE F1 AChE [l 1% o8 , HAAk 4k 51 L&
2 fFE 1, MR 1] LIEH, BT 2 (Panax japonicus ) F115
FEA (Fraxinus stylosa) i) £ 1R IR HEEUY) , H 4y 2042 B
YR IR [FFRE 1) BuChE 1 AChE 4 iE vk, #H=X6E
W% ( Dryopteris crassirhizoma) |, z= /K 7 ( Saussurea costus ) .3 b#
JBE ( Paederia scandens ) | FE 1L ( Reynoutria japonica ) F 75 55 1
(Sophora tonkinensis) X 5 Ff P25 AGHEEU T BuChE F1 AChE
AOAIRIVE FHAR 5 4, R I 5 i 25 2 A BT 36 BT 7R o
TR BRICAE ) F AR FE

M LA LLF 1, 8 Fh 4 BP9 BuChE i i 345 K T
50% , Herp B R M £ 1 B JBOCH) 2 30 S B A R SSCR , S i 3R
1 86.84% , UM PRAL LR L TRFEIH) (84.69% ) R &
MR CERHEIBY (79.16% ) = R A1 I BESE YY) (68.49% ) (35
W & TR £ TR 42 JU) (66.92% ) | Bk 15 1R A7 i T 2 )
(66.89%) FHZEBETHKIEIY) (63.12%) . = AR LR LB
FEIUY) (54.09% ) o 3k 7 W] pg 4 PR HC A8 0 1) BuChE 4100 4]
A RESETRYT B R O B DO AR 25 . SR, R =
ARFFATIMBEEE BRI R AL £ R ZBREE I X AChE (144 ]
T 50% , 437 H 66.50% F11 64.32%

DA T AR T ORLZE S B BR X PR AL B
FEAGSRICI %) ACRE 1 BuChE 30 ] 37 4 1 30 2 AR ik, 1C,
MHIE AL 2, 56 Fhfd Byl AChE 1 BuChE #) 1C4, 5351
7 16.00~42.03 1 11.29~41.92 pg/mL, L2 Z R HE
Y&t BuChE R s i i (165, =11.29 pg/mL) , =
RAF LT B 0 AChE 3% B H f5 5i (9 41 ] 7R T (1€, =
16.00 pg/mL) , FEALEA R 08 | (08 A S HIOHE 19
IR e ™ . BRAR 2 B2 B pR L LA f 40
ERG LA R NA I TR aRERZHEA:
AR ARG LR IR R AR L R
B aARE R EMNEG b2, e T8 T4, H2
BT AR E 2T L, ZWF R R, T R PR R %
T3 BR CRAE 25990 )5 T AT BAF AT 5% o
3 ZigGihg

WIS E 3 DA 14 Bl 25 1% 56 FiodH 42 9y v i ik
it ChEL, FEAL IR LR E I AN = AT A il i S IR &
BLi AChE 1 BuChE XU il 41 F, 255K 1, ix 2 A
Yo IR 25 R TAE VR T R A T B RIS 1. Ah, k=
Boh 2l R SRR I ¥ B 7R HHGR %) BuChE #1046 3% 1
IZWFI e B UM 25 S U 64T AChE F1 BuChE #1 4E



50 46 43 #RE

PRSI 0 3 v 25 Ak Bl Al 397 4] 7

151

MBI (EAFE R IR P 5 R 25 (B AR T |

HEERECAENRY Y, 76 5 Al b 25 S U v, i 1 2 R £ IR R 1

RIZEBEEIR X PR ME  JRAL ) (558 IR AR TRI/R2Z WiAE BuChE HRlE0: -l BE 77 fesi o

r )
@ Y
@ =Y
. o
™ : '.q.p
o o'
ACh —_——
T Cholne
ACh
AChE + ASCh — Chglollcacld + Acetic acid
DTNB
l""“““"‘""“"‘""':w_lh!mw- Assole) 4009
412nm) Atoo%Activity) - AActivity)
ACh DTNE
+
BuChE + BuCh — Chololicacid + Butyric acid
\ J

B2 rhZGREESY AR ERES R H SRR E
Fig.2 Schematic diagram of the inhibitory effect of traditional Chinese medicine extract on cholinesterase

®1 4R 4 FRHHRIRYX 50 pg/mL ) BuChE 71 AChE i& K i {E
Table 1 Inhibitory effects of 4 solvent extracts of 14 traditional Chinese medicines on the activities of BuChE and AChE at 50 pg/mL

4% Inhibition rate // %

. e s
No. 'Tradltlona}l ) Medicinal BuChE AChE
Chinese medicine parts P E FA W P E FA W

1 1% ## Platycodon grandiflorus R 13.93 12.59 10.54 0.55 15.66 8.21 12.23 8.32
2 HZEBE LR ™ Dryopteris crassirhizoma [isE 47.27 38.65 44.12 63.12 11.05  25.77 21.72 32.94
3 423 Arctium lappa S 9.67 8.38 24.36 22.99 10.26  15.88 18.12 22.30
4 ZARFE " Saussurea costus R 68.49 22.08 54.09 12.27 66.50  24.89 27.93 15.99
5 TR Atractylodes lancea R 37.79 13.35 37.83 5.80 6.25 16.77 10.42 15.27
6 PR HE " Paederia scandens FERRAIAR 15.40 40.04 66.92 11.45 8.27 43.84 11.98 17.45
7 ¥ Euonymus alatus 153 41.25 18.68 47.02 11.89 242 17.64 26.30 13.01
8 FEHL™ Reynoutria japonica ARFIARZE 40.01 16.00 84.69 32.37 22.87  26.71 64.32 33.38
9 Y1452 Panax japonicus 25 42.11 16.41 — 18.11 17.98 9.43 — 9.76
10 Pt Cinnamomum cassia )5 42.67 33.87 40.42 24.62 11.79  20.22 22.39 27.68
11 TEAERS Fraxinus stylosa Kz 21.73 35.29 — 8.46 23.12  17.46 — 12.53
12 HEFEHE ™ Sophora tonkinensis ARFIARZE 66.89 86.84 79.16 32.05 7.79  31.15 16.48 26.15
13 A Asarum heterotropoides MR ZE 32.97 26.90 32.04 5.59 1291  24.01 13.78 24.30
14 HEAEEL Prunella vulgaris o 37.03 26.87 27.47 3.14 31.19 15.12 15.08 8.94

BAAH: X} HE Positive control

94.43 (iso—OMPA) 76.66 ( Donepezil )

T P=Ar BRI, E- BRI EA- 2R ZBRAREY , W K AR B 5 + 7R e F Tl AR s A i o i 2 24

Note : P—petroleum ether extract, E—ethanol extract, EA—ethyl acetate extract, W—water extract; * indicates herbs selected for dose-dependent inhibition stud-
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Table 2 The IC,, values of five traditional Chinese medicine extracts of petroleum ether,ethanol and ethyl acetate on BuChE and AChE inhibition

pg/mL
BuChE AChE
ey N GRS ZRSERY  CRMORHURY  ANRHERY RS LRI
Traditional Chinese medicine Petroleum Ethanol Ethyl acetate Petroleum Ethanol Ethyl acetate
ether extract extract extract ether extract extract extract
“ARFE Saussurea costus 29.27+1.32 — 41.92+0.91 — 16.00+1.46 —
HIZEWE TR Dryopteris crassirhizoma — — — 42.03+1.21 — —
KPR JEE Paederia scandens — — 12.41+0.98 — — —
AL Reynoutria japonica — — 11.29+1.54 — — 27.04+1.18
HRGBE Sophora tonkinensis 15.52+1.56 25.17£1.51 17.99+1.24 — — —
BHMEXT HE Positive control 0.89(iso—OMPA) 0.03( Donepezil )
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