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ABSTRACT

To develop a new antidementia acetycholinesterase (AChE) inhibitor from edible mushrooms,

the inhibitory effects on AChE of water and ethanol extracts from various edible mushrooms

'.) were measured. Among the tested compounds, 70% ethanol extracts from Tremella fuciformis

Cheok for showed the highest AChE inhibitory activity, at 25.3% (ICs,: 9.9 mg). Water extracts from the
updates

fruiting body of Pleurotus ostreatus (Heuktari) showed AChE inhibitory activity of 20.2% (ICs,:
& oPEN ACCESS 12.4 mg). However, the yield (40.8%) from Pleurotus ostreatus (Heuktari) was higher than that

from Tremella fuciformis (5.0%). Therefore, we selected Pleurotus ostreatus (Heuktari) as the
2:223;%23:56%( most promising candidate for a mushroom containing anti-dementia AChE inhibitors. The
AChE inhibitor from Pleurotus ostreatus (Heuktari) was optimally extracted when its fruiting
body was treated with water for 6 h at 30°C. The anti-dementia effects of the partially purified
AChE inhibitor from Pleurotus ostreatus (Heuktari) were observed in PC12 nerve cells.
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E IA5E 59 Aar} A= o] HA¥sh= 791,219 8 ABHGEARI otEZ Tt
HE] ‘jé]%a] 50] OI—Q F3l5k= acetylcholinesterase, EC.3.1.1.7 5°1 2]5l] E213} ofAE|o] E
Ho] Zejelo] BAsh= 42 IA tiEEich23]. wehA] B-secretase 2F

acetylcholmesterasec Ao o] 2 RASE o] 55 Asiske E82 o83 X} x5
T o2 Q1R A= A oA 7 L7 Al ol Z18YE] 1 Qlok

A1 Z7HA] acetylcholinesterase A 3l&2-2 Ao Al[4], =t} T 52 AEA|S[5-11]11 &
H oS 12|25 E F5 = it o] o]59] Aol &4, B E itk &3, o] & AsiE4
2 -3-8-5}0] 7St Livastigmine Galantamine, Donepezil, Tacrine, Memantine=©] &2 x|ufje] oF=
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SHH, AR 4t79] dE o= GRS /dohe GARE ROl 2 225k I Bhs
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SEoE oA 13], A2 BleH A 25], =T =B HA[14], =ElR e BAl2e] 59 AL
R x| el m s AsEd el FE B 4 50] Hal HoRlal, st odast

=p7]0] B &lojgleh. I2{ut 9J9} 7o) HiAle] okt AjajaHd So) B uE]glA|ut x|
acetylcholinesterase #13l| &2 of] ¥t A= 7 75k A o|ct,

upebA A 0 21 E A 2.2 x|uld A4S 7idste] o] 52 217 Al oJekEAtdel &
L5t 0A} WA Al vl SHASZEE XA acetylcholinesterase A|3E2 AJAF 24= H{Al 0
242 H]%‘ﬂ%i 2 AH5}0] 0] 59] acetylcholinesterase A& 5 24 2712 FAlsto] B
V3HITHO). & Aol A= 7= A AT A0 M Bghe B Fo] 29 A8 gl k8 HAIS
o] E}ofletE —’?‘—%%%% A% T, 0] 52] 4283} acetylcholinesterase Al &/d& S5k %
4 HAS Adlsiict, ot AdbE x|l Aol E-7-%] 0] Q1= acetylcholinesterase 415
49 & HHx& HESIIL o] MsiEdS F2AT T PC12 ABAZAL A3l 2/
= 545l Pl 252 A5t

Mz 3

MEHA U=

NEHAE LEl SRR 5 058 A% 57169 WAQTAR e Rool 4
ol At g3t

Acetylcholinesterase |312Hd 70l = SigmaAk(St, Louis, MO, USA) A&-2] acetylcholinesterase
(Electrophorus electricus Z5-E] A§~h 2} acetylcholine chlorid, phosphate buffered saline, fetal bovine
serum(FBS, Gibco BRL, Invitrogen Co., USA), Streptomycin/ampicillin, 5,5 -dithiobis (2-nitrobenzonic
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acid)2} VERSAmax microplate reader (Molecular Devices, Sunnyvale, CA, USA)5-= AR8-5F3tt. 4l
ZBAIE PC12= SR Y EAFAAE (KCTC)RI A FASHIAL 7]8F & Alofsa) Soll= 248
&28 AMgalgict

FEENZ

Az WA A 22 SF45 13002 23610 30°CollA] 6AIZE 7t XetA] &5}
itk o] Z2ZE-S. Whatman 045 membrane filter(NO 7404-004)S AFE-8)A] o] 25t & =24 7 %5}
o] B 2EES A XsIqit

3 70% o522 o] §5}e] Slot EUSIA 223 F x5l otk 22 B2 SH3ArHo)

Acetylcholinesterase AaligX =X
Acetylcholinesterase(AChE) A3 &/d-2 1 [9]2] ¥H-& o]&5lo] t}-33} o] 2453t 2+
well BFC} 0.1 M sodium phosphate buffer (pH 7.3) 110 102} AChE(0.8 unit) S 212} 30 04 ¥ar 7|3
(2 mM acetylthiocholine chloride) 30 102} 5,5"-Dithiobis (2—nitrobenzonic acid) 2 mM DTNB)Z- 20 uQ
A 2 71et 3 assay buffer©]] 1 mg/ml2 S35]A|Z] HAFEEE 10 WS 96-well plate©]] 7Fsto] 24
2 3 37°Col|A 68 52t HHS-A]7]HH A] VERSAmax microplate reader (Molecular Devices, Sunnyvale,
CA, USA)Z 415 nmol| A Sg = H3E =451 Th9).

ol5 S #t= ol-g-oto] ofliel o] AChES] Asigd-& AlLtstqict.

Acetylcholinesterase A3 (%)= [1-{(S-S) / (C-Cy)}] X 100
S, T A5 YL, S, 27| A5 FHE; C, ¥Hg & 279 S8, C, 7] th&+
o] 58E)

Acetylcholinesterase Xsli2E2| SE2HH|

AChE A28 o7 S AHA|2] & 3555 WA 30 kDa o/d2} ootz ghelojahs A

Alsto] 2 2eS A6kt o528 T 279 S7<4oll FEAIZ] = Sephadex G-1002-2
= B35 0] AChE AFIEA S ZA510] BAEES olo

Ao &5 ZALES 9lsto] AZAE pC12E Au] A1} AE 2 Enfo| Ala} FBSE X 7}5FRPMI
Bl ] of] E5}0] 5% CO, BlF7]0l1A] 37°C2 347 Hlat B pCT1052 LA 7 sto] 2174
I A ERlskgint

AZBHIE Z|AREC] 20% O El= pCT1052] XA A2l s =5 A7de & Fi 7St SEHe
WA Z}AlA 9] &2 uiAd ACKE HsiA|1S = 2 pC12M| L} 7o) x{2lsto] A7 A
9] A A &g S7gsto] 2E A B5-2 HSoiTH28].
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Zm 0y

ehx|oj M acetylcholinesterase X{sHEE Mt LpH{Alo] Mtk
Acetylcholinesterase (AChE) Al &322 wol] -3t S H7s}7] fIsl 9 T2 A& A
FZ2E23 70% oetE FE25= 47 A|Z3ko] 0|52 423} AChE A3l E/d2 5755k

(Table D).

L

Table 1. Yield and acetylcholinesterase inhibitory activity of water and 70% ethanol extracts
from various mushrooms fruiting body

. Acetylcholinesterase
Yield (%) oy A % G

Scientific name Water ~ 70% Ethanol Water ~ 70% Ethanol

extracts extracts extracts extracts
Pleurotus ostreatus (Heuktari). 40.8 28.9 20.2(x05)  3.2(£0.4)
12.4mg 78.1mg
) 12.3(£0.6)  2.9(£0.5
Pleurotus nebrodensis 38.1 35.3 20.3mg 86.2mg
. 10.8(£0.4)  4.4(£0.0)
Pleurotus citrinopileatus 58.5 29.9 23.1mg 56.8mg
. . 7.3(+£0.2)  25.3(+0.3)
Tremella fuciformis 12.4 5.0 34.2mg 9.9mg
. 7.1(£0.2) 11.0(£0.5)
Lyophyllum leucophaeatum (White) 37.2 27.4 35.2mg 22.7mg
14.3(+£0.1) 5.6(£0.3)
Lyophyllum leucophaeatum (Black) 40.1 48.9 17.5mg 44.6mg
.. ) 8.2(+0.4) 5.2(£0.2)
Hericium erinaceum 51.7 27.8 30.5mg 48.1mg
. 18.2(+£0.3) 1.3(+0.8)
Lentinus edodes 454 27.4 13.7mg 192.3mg
Grifola frondosa 42.9 23.9 15.2(£0.1) 17.6(+0.2)

16.4mg 14.2mg

*Extraction condition: 1:30, 30°C, 24h

£E&2 = LERHAL B 3550 585%2 7P =401, 70% oEhE: FEEo| A= Tt
THH AJ(EM)0] 48.9%E =90 L} o] 5-0] ACKE A3l 24 %7# +44%2} 5.6%2 B¢ Wtk
So|HAlQ] 4= 70% ol EHe FE-E52] AChEAIS /0] 25.3% (ICs;: 9.9 mg) 2 7H &=qkoLt
FEL5.0%2 119 F FVHA & FEE2] 80| 429%Z H| w4 £k L AChEA 3&
*32 18.2% (ICs: 13.7 mg)2, SEFIHAI L] & 2Z52] 20.2% (ICs,: 124 mg) Bt 2okt whabA

80 50%2 Ul Lo B2 4+80] 40%= H|iLA &1L ACKE B 943 SejHAle
AChE A3 &4-2 FHieh 94 HAl o= 25 sl
ol={gt %E}FJHW EFE59] AChE Al &/d2 oPYE X, S. cerevisiae WISL 01132+ WISL
0090 FAHIZZZE-E520] A4 (95.2%, 84.2%)[2912 S5F(72.6%)[3], &(55.1 %)[11], A& 7
< HlEHA 01] &2 F5=2] Asi2/(30.6%)91E T 2 ol ool 22 S 71
FEEAZE A TS FE2 Aok A5 1St

The Korean Journal of Mycology 2019 Vol.47

340



Production of Anti-dementia Acetylcholinesterase Inhibitor from Pleurotus ostreatus (Heuktari) and Inhibitory effect on PC12 Neuron Apoptosis

x| ojAd acetylcholinesterase A& 527
SERHA 2 A 2] ACKE A HEZD tifF2-2 I3 725 259 YFS A THTable 2).

Table 2. Effects of extraction temperature on the yield and acetylcholinesterase inhibitory
activity of water extract from Pleurotus ostreatus (Heuktari)

Extraction temperature (‘C) Yield” AChE? inhibitory activity
30° 40.8 201';(4?;)
50 36.0 102'}‘%”?;)
70 35.7 102'2,(;3;)
100 35.8 6'3‘;(.11:%1)

" Ratio of sample and solvents; 1 : 30
* AChE; acetylcholinesterase
¥ Extraction time; 24h at 30°C and 50°C, 3h at 70°C and 100°C

30°CollA] FE3 B FEE9] £8(40.8%)2 100°ColA] & B 2559 £8(35.8%) 20k
5% =41 FE 27t 37 g ol met 234 ZHastelt
hE 21312 & 30°Coll A 353 B 2550 202% (ICy,: 124 mg) & 7F =94t
Z AlZto] AChE AsiA| FZ0 n]x|= S ZAKSE Zob=Fig. 13} 2t} 124759 =
ot & FE 52 £80] 494%E A1 5t FE35H E 222 $48(39.4%) 2T} oF 10% =S
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Fig.1. Effect of extraction time on the yield
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1 FZ ARto] Aojo whet Z71ek3it). 22 v ACKE AsiE/d-2 6A17HollA] 24.2% (ICs;: 10.3
me) 2 7H =9kl FEA[7ko] Zojyof whe} g 2 ¥t glo] YLt

71 Hlof| = i dEtel S 2 gu} 22U ] = 7t 2 voltexingZle T 4282 48.5%7FA] oF1t
7F oLt Aale g2 SXIE A ok AR AAA S Bskslo] &3S uf A &4 Hst
AR S2flo] A R 2 A 23S wE Tt 0] oF 15%4 = WtTH(data not shown). T2}
ol2|gt M A 2] k= A&/ Sxloll 37} gl Ao 2 Als )
ol/de] A5-2 TS wl SEFI A AHAAF2] FAi/d AChE AeEZH Q] & 2|4
712 SEl A BES 13002 SR40l FEF A7 3 30°CollA] 6AIt FE5h= 2710191

rlr ol

2

1 o170] Zekejullo] FATIEA B4 A A AaiE Aol Tk opd RSl 55 S
AERZEERC TR WO, SelelHALe 4% 597149 Al AdolA At
AAZ 5] 9180 F, 22710l S A 0.2 Al 7Hs 3t EfeliAle) A8 ks R AEED
284, BEe A2 v Aol HB0p A E S HEAEol ReidhE 22 E0IM BT 4

2] 3 25 14 27 ATE 53} 223} B Ao| Z7Hsle] i 252 9T TiRPYA
o] M58 Sol M A 77 ol 2 A o = bR Ik

F|uli/d AChEA 3l 2 o] H2 A R A M ZAL A3l &}
SEFE| A 2HAA| Q] ]l /d ACKE A& S F2AASt At WA e A 2HA &
ZFZF (ACKE A3l &4d; 24.2% (ICs,: 10.3 mg))E- 30 kDaol/d2} o5t Ste|ofuts AA|SH At
30 kDao |3} o 7HE-29] ~80] 25.7%, AChE A3i&/d0] 143%2 30 kDa ©|/d2] 2UE2] 487
A Sl (7.1%, 11.2% (ICs: 35.2 mg, 22.3 me)) 20} =4 wheha] B/d 1} 4~8-0] E91H 30 kDa
ol5te] of¥}elS 5= A|H Sephadex G-10002 A of 3} 2ok Jefu] S AA[SHICE 100712
B3150] AChE A4S 243 A1} No21-No25 E&l0] 16.0%2] A& S o 7 =
Ko n g o|5 LY ES oM 5FAIA ACKE Al =2 o] FEAAEE sI]lTt.

273 Mol Tt x|l Zx}, 2174 A 2E PC122] Al EX|AF AAo] B] %] SEfe]wAlo) 334
AChE Ao}l -2 WA =4 o] Y= AR b= Fig. 2 o 2t

AN ZEHQ FFo =z BAPPY] C T Tl A FE| =91 CT105' o) ofgh A7 M|
9] M| A= 2 5.0(F02)%0l B3 CT1052] & 0 2 Q15 M| T2 ARE-S 87.1(12.5)%0]
k. 2 od7Lo] Sel|HAl REAAES 50 ugmLE RS o 17.0(10.5)%= 2|AH&0] W
oA SERIHA FEAAE] X|ul XY1E S JAsHAU A7 |= &3k Hol= A2
Z AR

SHH, S el Al AChE A3l -2 AIE-S 100, 250, 500, 750, 1000 ug/mLE 2] 2|5}0] A2 A
285 ZARE At ZE2E 954(+1.5)%, 91.7(£2.5)%, 86.4(F3.5)%, 80.2(+2.7)%, 71.6(+4.1)%=
Ho SERHA 2470120 55 H] 2B 2 A2 E-&0] ZHASIITHFg. 3). 0|2k Zo]
2 A9 SEF A ACKE A3l F-27g A&l 100 pg/mLofA] 27% Al ZARS BQl -2 K9]
O] oFAY @ & Saccharomyces cerevisiae WISLO1137} 100 pg/mLOJIA] 40%2] M| ZEALS: HQl Zilo
H]ol| @4 o] =2 A|ZAF A olls= Hof P a7} o 948t 2 0 = AR Fh
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Fig. 2. Cell viability on PC12 nerve cell of the partial purified acetylcholinesterase(AChE)

inhibitor. C, AChE inhibitor not treated
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Fig.3. Apoptotic ratio on PC12 nerve cell of the partial purified acetylcholinesterase(AChE)

inhibitor. N, CT105 not treated; C, CT105 treated
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HQ

2F-8
J—} °ﬂ s —?—%%%% [l §— o] 59| 4~&3} acetylcholinesterase A&/ = =
HAS Adetal AHE 4w Aol 375 o] = | ui/d

& AESIAL, o] A EAS F2AASH £ PC12 AGAIZAT A5l 2
B FEEL 0% oleE FEES 27
Xﬂ_n_O]-@] 0|59 acetylcholinesterase 3| &/d-& 43St AT} & FEE2] 80] 40%=E =1L
acetylcholinesterase #13l] /d = 20.2% (IC,: 12.4 mg)= -5 SEFJHAE acetylcholinesterase
Aof=2de Rt ¢4 ‘ﬂ’“ o2 HF Adsttt. SEHA A S A
acetylcholinesterase A/ 2219] 5 2|4 2712 SERHA B2 13022 FF50l AE Al
71 3 30°CollA] 6AI1ZE zz#]*— z70|t}. S A 2 A 2] G|l acetylcholinesterase
222 5he]ojalo} gel oja} 502 HEAHE & ANAHM|Z pC122] HZX|A} Ao v)x]

acetylcholinesterase %]

o2

iC)

Hol o

£ YRS AR 2} REAR 22 50 uginl H2]ahe o) MEX|AFEO] 17.0%2 olHA
Sefalui A SRR 20| 2|0 AL iAls AL XA BTHE Rol Ao AR
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