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Inhibitory potency of Acetylcholinesterase and
Amyloid beta(1-42) peptide aggregation
to the Extracts of Enthusiasm Reducing herbals

Young-Ee Kwon*

College of Pharmacy, Woosuk University, Samnye-eup, Wanju-gun, Jeonbuk 565-701, Republic of Korea

Abstract — Inhibition of acetylcholinesterase and amyloid beta(1-42) peptide is good drug targets for Alzheimer’s disease ther-
apeutics. Among the twenty enthusiasm reducing herbals, the 70% methanol extracts (1 mg/ml) of Moutan Radicis Cortex and
Forsythiae Fructus showed 91.5% and 85.3% about acethylcholinesterase inhibition, respectively. The extracts (1 mg/ml) of
Coptidis Rhizoma and Paeoniae Radix Rubra showed more than 85% inhibition rate against amyloid beta (1-42) peptide aggre-
gation. The neuroprotective effect of the extracts (1 mg/ml) of Moutan Radicis Cortex, Forsythiae Fructus and Paeoniae Radix
Rubra showed 90.0%, 87.4% and 85.1% to compare with amyloid beta (1-42) peptide treated cells (IMR-32), respectively.
Three herbs, Moutan Radicis Cortex, Forsythiae Fructus and Paeoniae Radix Rubra are promising candidates from natural
products for development of Alzheimer's disease therapeutics.
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AleF 2 7|7] - Acethylcholinesterase®] &4 =70l A}
€3k Acetylcholinesterase (Type V-S), acetylcholine iodide,
5,5-dithio-bis(2-nitrobenzoic acid), neostigmine bromide+=
Sigma Chemical Co.8] A| &S AHE-3I oM, 7]7]= UV-
VIS Spectrophotometer (SmartSpec3000, BioRad)2} Fusion
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MEYE W £& - A0 AT FDop] S5k A
oFel Betw], Am, A, Shuk, Fos), A, F9, 43
A, Aok, BAF, A3, B3, oV, A2, B, B
|, B, 3k, et 5 205 AR S Al
f AFLS TSI 270 ok 0% ek
S 2 AR&-5to] Soxhlet FXE oF 247k 7}HEle] &
T e &AM AdESE 7, $4 Hxsto] AR
a3},

OMMIE S 2I0| 2E|2HM| X3 Ed FE - Acetylcholine-
sterase A3l €4 42 EllmanyS sl s} &
2E AP 53510, -80°Cslol A BPERon, HF
TEE 0.03unit®] FE2 ARSI eH, 714 0.1 MO
sodium phosphate buffer (pH 8.0)°] 21 1000 pM €]
acetylcholine iodideS AF&-3}3 0., Bl AJeke 39,6 mg
9] 5,5-dithio-bis(2-nitrobenzoic acid)®} 15 mge] sodium
bicarbonate S 0.1 M| sodium phosphate buffer (pH 7.0)
10mlell o] AZA Tt G4 S T} o] st

of

N R
&

309

St 2mle] sodium phosphate buffer (pH 8.0)°1l 200 pl€]
DTNB €3} 100 ple] &4 (0.03 UYE 713t 5 37°ColA
1057} preincubations 332, 7128 200 WE 713 357+ 6t
S5 THEE (412nmm)E SH3IT

HIEIOIZU 20| =(AB1-42) ST MliEH 5H - g}
dRol=e] 3 A 342 ¥4 AW (ThioflavinT
assay)s ©|-8-315t}. vl Ro|= (AB,,,) HE=E 9
S} 80 °CollA Bystlom, 574 Al AMEE HFERe
5uMe] FEE ARSIt FAE SidES A 99.5%
°] DMSOdl| o] gFgoow FHR slAslo] ALgat
Ao, FFEHAZ AMEshs SuM] thioflavinT:= 0.01 M
rkArhebE-g-olol] o] Azt AB1-42-8& A 8
T2 2H357] f8lke] 0.01 M Q1AkATeEg-9 92.5 ul)
AR HE AoF 2HE 5 4 7F8E, 5 M ABL-
42 2.5 piE 71k 5, 37°CellA 26417 v Fate] P AT
2, 5uM thioflavinT 2,000 /S 7}ate] &% B3 227)
2 S35tk ol AHE-3 Fd B3EA71Y] 9 gk
Ex =446 nm (slit width =5 nm), Em =490 nm (slit
width=10 nm)°|™, $L g LS Hoje 33| o] whEs)
ek

X OHMIZRY KM 2 MAEME &8 HNs dM - AL
g AAAMEL] IMR-32 celk> ATCCollA FU3HFAL, 10%
heat-inactivated fetal calf serum (Gibco BRL, Gaither-
sburg, Md., USA), penicillin (100 units/ ml), and strep-
tomycin (100 g/ml) 37F8l EMEM (ATCC, USA) iAol 4
37, 5% CO, = tha S 71704 wiFataict. v &=
IMR-32 M| ¥ZE 9x10* cells/em® %2 96-well plateol] 4]
3 2A)7F E9F 9FH 3} 5 beta-amyloid TH5A 2], beta-
amyloid (% &% 20 uM/0.1% acetic acid) 2} HAE F
EEES 27 0.1 myml TEE o] A Fo7 W
o] 48A17HE<t 37, 5% CO, el Al ZE vl
MTT Al%F (5 mg/ml)S 50 ul/well & 7}lo] 4A]7F HH-G-A]
715 DMSO 100 ul/well 7}¢k$ ELISA plate reader (Bio-
Tek Instruments. Inc., Vermont, USA)E ©]-&3}4] 570 nm

AN FEEE S FAIFCE B, 2 Al

< I welloll X 338] o] % AAIE3IT

Ink

Z1} ol
3ol o5t F2 o]|d @HE A (iR ok
HoF (HdE)olEteit). Dok ofdo] ek (FE)skL
AALS} (HENE ), 25 @), FE @), sis (W)
2 A E (SR T50] o, 35S dsiT)Y,
gaztgol = Aow A Yok Aule Hxze] H
sk gw]Qtol 7198, RIX5Y AH, sy Ast 5o &
AlE YepiA =le dstelt), HA 27} Hshs Be U

o

]

[o%




310

Kor. J. Pharmacogn.

Table 1. Acetylcholinesterase inhibition and A aggregation inhibition of each extracts of the Enthusiasm Reducing herbals

AChE Inhibition AP, ,, aggregation Inhibition

No. H % Pharmacognogy Latin name (%, 1 mg/ml) (%, 1 mg/ml)
1 M) Rz Moutan Radicis Cortex 91.5 29.8
2 LIRSS Anemarrhenae Rhizoma 9.2 43.1
3 P+ Gardeniae Fructus 67.8 73.9
4 BAL Prunellae Spica 5.1 0
5 ARt Lonicerae Flos 22.2 372
6 sk Hz Citri Rericarpium 41.9 48.5
7 e Lophatheria Herba 52 36.7
8 VB T Cassiae Semen 22.5 10.8
9 AR Paeoniae Radix Rubra 65.2 85.2
10 M b Rehmanniae Radix 54 3.9
11 iy Forsythiae Fructus 85.3 56.5
12 B AN Taraxaci Herba 10.5 3.5
13 fi )R 5 Houttuyniae Herba 5.8 459
14 SR Lithospermi Radix 12.1 0
15 WO Coptidis Rhizoma 35.6 85.9
16 W Scutellariae Radix 25.6 5.8
17 il Phellodendri Cortex 29.6 6.5
18 FR Imperatae Rhizoma 35.8 66.7
19 T Sophorae Radix 45.9 6.2
20 ER Phragmitis Rhizoma 23.1 2.5

Each natural herbals were extracted from 70% methanol. The detection of acetylcholinesterase inhibition was tested by Ellman’s
method and the calculation was performed the following formular. Inhibition rate(%)=[1-(Test O.D.-Test blank O.D.)/(control
O.D.-control blank O.D.)]x100. The each value of AP aggregation inhibition was got from Thioflavin T assay using fluoro-

spectrometer.
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Table II. Neuroprotective effect of the extracts of natural
products against neuron cell line, IMR-32 by MTT assay

Noo o PRECERE O g
Control AB,4 (20 M) 49.1%
1 W PRz Moutan Radicis Cortex 90.0%
PET Gardeniae Fructus 68.0%
DI S Paeoniaec Radix Rubra 85.1%
11 SHLE Forsythiae Fructus 87.4%
15 el Coptidis Rhizoma 76.4%

The neuroprotective effect against neuron cells was deter-
mined by MTT assay and the calculation was performed the
following formular.

Cell viability (%)=(Test O.D.-Test blank O.D./control O.D.-
control blank O.D.)x 100
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