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fe %% Bege (Alzheimer's disease) 1 & & PP 3 i R4 i B % = 5§
A A ¥ 92 Ps (amyloid B-peptide, AP) mr il da ff 2 A S g a Mg
(neurofibrillary tangles, NFTs) =73l % 2 & & 3|3 2 h g » 2 54
(Pleurotus eryngii) + % # 7 % & 2 % & & ¥] (ergothioneine) ~ *t 3
(adenosing) % % f= (polyphenol) %4 it By 5 7 g FIEp § L R
PArg a2 XMoo AT A FH I FFHL - RS SR Bt
AARFEA YT RS MoaP 2 g R E L Al A RO R
it ABrao 3% $ P % ja B 2 C5TBL/6] /| B ¥ o2 suiest i 2 38 i ok o

LRI AL o472 KA ~Giin E s fEA s g s e
Fv AR Sz oW 5 83420149166+ 0.14-5.75+0.02~1.55
£0.01-16.79+0.11 2 67.60+£0.26 % #ac M=~ = 5 > & & 72 F] 3 -
Biek S pEMZ £~ %% 1.36£0.05-3.07£0.08~358+0.13 2 223.89
+ 18.39 mg/g (DB) - & 4~ E& S % Bon » ) Bk 2 e+ F Wi A &
B feRHEH B2 MO EREPHLE - Lijd I fdicx T g
PEETERFLA R ERARE RS R Al RR R
2~ s 3B ad AP et 2k F g (p<0.05) 0 Aot &k 8 P de iy
FRMWER AT FERIVEFL 0 Ao kE T FTRRESR 0 K F
BAE mgr A dednit o WP RS ) BN ¢ 2 Wl g (49~ 80 2
85%) % ik pE4E (53~ 68 2 69%) (p<0.05); A -kiF ¥ F RIF 2%
PR P PR TR S RS R RS A gl
AB fedpit > 3akg % 1 2 (p<0.05); T 3 ¢ 2ok 8% AT > 4 B AT
TR ERAFRES P2 0 mS (p<0.05); ¥ MARS LGS T MK
AT EHERF R FCRAFG
(phosphorylated t-protein) ~ ABzmasi.iwf € ~ 7 = i (malondialdehyde) %
0 FHRAF “ 4 (protein carbonyl) 7 & (p<0.05)- "% M4 Fimbe X 4f o

-
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Abstract

Alzheimer’s disease (AD) is major caused by highly oxidative stress,
which accelerates the amyloid B-peptide (AB) plaques and neurofibrillary
tangles (NFTs) accumulated in brain. Pleurotus eryngii (PE) has been known as
a rich source of antioxidants including ergothioneine, adenosine and
polyphenol, which can reduce the aging phenomenon by oxidative stress in
body. The aim of this study was to investigate the proximate compositions and
bio-functional compounds in PE and evaluate the cognitive impairment of low
(LPE), medium (MPE) and high (HPE) dosages of PE by AP
induced-Alzheimer’s disease model in C57BL/6J mice.

In proximate compositions, the contents of moisture, dry matter , crude ash,
crude fat, crude protein and carbohydrate were 8.34 £ 0.14, 91.66 + 0.14, 5.75
+ 0.02, 1.55 £ 0.01, 16.79 + 0.11 and 67.60 = 0.26%, respectively. Analysis of
bio-functional components, the levels of ergothioneine, adenosine, total
phenols and polysaccharide were 1.36 + 0.05, 3.07 + 0.08, 3.58 + 0.13 and
223.89 + 18.39 mg/g DB, respectively. The results of Alzheimer’s disease
model by 6-week feeding of PE was showed that there is no adverse effects on
body weight gain, food efficiency, serum biochemical parameters and
histopathological examinations of liver and kidney in all dosages. The relative
brain weight of AB group was significantly lower than that of other groups
(p<0.05). It showed that PE could retard the atrophy of brain. In reference
memory task, it showed that LPE - MPE and HPE significantly decreased
percentage of escape latency (49-85%) and escape distance (53-69%)
compared to that of Ap group (p<0.05). With regards as the results of probe and
T maze tasks indicate that PE administration potently ameliorated the memory
deficit in mice. By AD pathology index analysis, PE can significantly decrease

the contents of phosphorylated t-protein, depositions of A plaques, values of


http://eng.hi138.com/medicine-papers/clinical-medicine-papers/201104/298177_histopathologically-the-technical-improvement-of-fracture-remedies.asp

malondialdehyde and protein carbonyl in brain. These results suggest that PE
can attenuate the memory and learning ability in AB-induced Alzheimer's
disease mice and have great benefit to development as functional food on

prophylaxis of AD.

Keyword: Alzheimer’s disease, amyloid B-peptide, neurofibrillary tangles,

Pleurotus eryngii
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ﬁﬁﬁﬁ%ﬁﬁéﬁi%%ﬁﬁﬁﬂ’QAﬁié%$2%&£’i
TR~ gL AL g o 3F F AT 12 (degenerative diseases) BT 2
B4 o B¢ w4 ggg (dementia) 5+ R iz &2 (Hungetal, 2010) - v
R g @it 8o B ¥ LA BAHY 2 R HARE
(Alzheimer’s disease) & 4 &+ % #c> 1 2 Fp R Fl 5 o) 5 RS
(oxidative stress) i & g = #dikfs $2P5 (amyloid B-peptide, AB) masi.ii
2 A g8 e g (neurofibrillary tangles, NFTs) » g #gA4d (5 fmve = >
By LK (cortex) % & f i (hippocampus) % g & 2 TR A
(Koudinov et al, 2009 ; Crystal et al, 2014) -

_‘..r.-

2 #¢ 3y (Pleurotus eryngii) 2 - fa% L2 & * &gsg > B L 2R & T iy
3 B ¥+ R (Basidiomycetes) » & g P (Agaricales) 0 ¢ i f
(Tricholomataceae) - ]2 & (Pleurotus) (Ft > 1993) > § % 37 % 84 2= & >
¢ 35 % & i F] (ergothioneine) Hﬁ{%f (adenosine) ~ % fi= #g (polyphenol) %
5 pE%8 (polysaccharide) % (Lee et al, 2011; Estrada et al, 2011) - 3 = 11?;)%3‘;1
NP AFF] S SR S PR Y O ROA B 2 ok R B

G (@ 4 i ens i (Cunha, 20015 Jang et al, 2004 ; Alam et al,
2011 ; Mahmoud e t al, 2014) -

g A RE R P EH A R RS 2 FRR A A
Ty R PGS APra A AL LR H G REP R B Rk 2
C57BL/GJ /| &> £ M E gedg+ TR R &S (s @K A8 7R3
¥ (watermaze) &2 T 3% (Tmaze) #FH = HeBhEY 4 22l
TPl 2 ¥ BRPL Tt 1- 39 (phosphorylated t-protein) ~ AB sl (AP plaques)
AR~ R0 FHRAF 44 (protein carbonyl) 2 5 = fE (malondialdehyde,
MDA) 2 7 8 »#F3t 2 453 F M4s &} AT "E i i e 10 B £ g )
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=% % g AR
% ~ 2 & (dementia)

L A AR R R BT T AR T A A D

¥ - #F 5 s A g (vascular dementia) 0 3 & Z Y b oS MR
R RPpme G ga g aRArd RO BRFEEIRLAREE S LR
4 2% B % (Venkat et al, 2015) ; % = & 2 ¥ Y & FF g
(degenerative dementia) > 35 /i F] 5 i A § i B4 e e g oA
Mg d o ¥ LM AR ~ B VR4 A (dementia with Lewy
bodies) -~ ta & % < jr (Parkinson disease) % % #£# * jz (Huntington's
disease) & I (Klimova & Kuca, 2016) - 3 #7 3 45 41 fe & 4 53";&_
#OFP R B R i 60-70% ~ i B M A e i 15% B R VA TR
it 10% (Duthey, 2013) o % & F 2 fek ikl & ¢ Z 22 F5 a0t %
i3 (memory and expressive language disorder) ~ ;%4w* 5 < 4§ (cognitive
impairment) ~ &tz % (thinking patterns alter) % 3Z gzt 8 5 4 91
(comprehending and calculating degeneration) % (Dekker et al, 2015) -

1995 B % P %0 B 5 ¢ (Association of Alzheimer’s Disease
International, ADI) *> 2013 # 4 432 B » 238 %5 4400 § £ e & 4
> Fpfe 2030 F £ A o -+ 2 3 7600 § 4 0 ] 2050 # R F 2 31
% 3500 & 4 » 27 2009 & 4p+t 2030 # £ 54 ¢ b g A 15% - 2050
&% 17% > 4ot B - 70 (Prince etal, 2013) - 2010 # & J fFr2 o
(World Health Organization, WHO) 4F ¢ 45 &> 23k ¥ % A2 F 4 L 1 5
6040 8% £ "EFAAA U RS0 TFF 2050 E KT wFE L E £
) A e s i F% B b Ao S 4BFI3% (Taiwan Food
and Drug Administration, TFDA) £ 3=« Fygts € > 2011 #34 A% R > -
BAFAT G234 HEMRRE LT F A 65~69 Kk 5 3.4%T70~74 &
3.5% ~ 75~79 g i 7.2% ~ 80~84 & 5 13.0% ~ 85~89 & : 21.9% 2 90 &
b2 309% SEF AT RETEY > LGy A BB B o
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1ARRGETIES LT3

- P EGA B 2 B IRE

1906 = 4g B4 54+ Alois Alzheimer FLzmyam  atiip B

2 AR R AR A S f A SRAN R P BT 2

HE Ay 7 SRS Fr-39 ERAR R BT
e R AT ROR BORPR B P S TSl Ae > Fpt G & & Alzheimer 7
2 @ K- op 6 LG IR %5 B (Sorrention & Bonavita, 2007) o fr v A B
EAFFET 65 R bz &£ K > A Ak SR e R AR 0 BRI e R
FA2F o LEHBAXEEL P kP e eRhFLET
EfpielRs prbid X o R EF A AW TP AR k6
ﬂpp 3 /iﬁ Z rz_u:}zﬁf;t, AT I m}_’,ﬁ, ,;;{Fﬁg& ]L%nl,ﬁ 4 P

4= B (Finkel, 2000 ; Budson & Price, 2005 ; Braak & Del, 2012) -

‘%ﬁ

-l

S PR BE2 R = B

friaBE 2 REPHF AR PR > I Wb RRX 2 2H5
AR e 12 PR (amyloid B hypothesis) (Hardy & Selkoe, 2002) - 3% i
4p VAR R ¥k @ BSR4 F-v (amyloid precursor protein, APP) X 3 -4 i
fi= (B-secretase) % y-4 e (y-secretase) “7&lis » A4 AP H ¥ » pt H
We oty RE 1+ 7 2273 1E AR MRS (AP oligomers) -
*5 3-v E4 (apolipoprotein E4, ApoE4). € 4t i& AR R 11 B4ig > 383
o Bagd e s ABGRE S PRI e EdtEE A2 LR
SH. A A A S B FRETA S 4 2 # i (Ahmed et al, 2010 ;
Taietal, 2014) » ¥ i3 2 27 3 AR % ¢ & %@ Cu” 2 Fe*'s& & Cu’
5 FeMHd o wAE Y pod AR A2 i d ARG R
0RO R g F VR4 A (Gongetal, 2003 5 Querfurth & LaFerla,
2010 ; Carrillo-Mora et al, 2014) o ¢t *t » ¥F @ g (LR 4 70 ¢ B 4o 354
= jcfi# (glycogen synthase kinase-3p, GSK-3p) /5 14 » 18 ¢ 1- -0 1§



BB 0 A4 A SRR S TP g A 2 Y
(Songin et al, 2007) -

= PR BRE 24P Faé%f&fﬁfﬂ;
fe i B o LB 4147 I Ed BB FFIAARETR LT L
"'—.-ljj\j‘,}rl,)é, F]F b P L
(=) # k¥ = v 5%4~ -9 (amyloid precursor protein, APP)
APP A Fli=3timie iz % 21 ¥4 4 4> #FE2 - KL R Y
770 = e # B 2. % - Al "-3-v (type | transmembrane protein)> # %
F LA A Shmie & P fRA4 ik B APP W 82 5Rds 3-v -1 (Kinesin-1)
FEoEAFhR B 4 2 % F (Goate et al, 1991 ; Selkoe et al, 1997 ;
Kamal et al, 2000 ; Muresan, 2015) - APP i & ¥ d o-4 ;& f# (a-Secretase)
% B-secretase 4 fi#iE {7 fA R BHEEIE 0 % - AR ZEEEARE BR0 4 &
(nonamyloidogenic pathway) » APP ‘5 oa-secretase *» &)t > A2 4 & &
695 * A fik 2. SAPPa (soluble APP alpha) %2 C83 (C =4 7 83 i "= fik)
B AR B ("B S ) SAPPaT 3 &4 G B E S R R
(glutamate, GIn) e 3c 2 HiE# 5 R f§ (Synapse) 2 & (Furukawa &
Mattson, 1998 ; Gakhar-Koppole et al, 2008);C83 | £ 5 d y-secretase *»
315> & 4 p3 (3 kDa peptide) %2 & B % 50 s=f fé 2 SFkk = SR v
P2 N F Bl (APPintracellular domain, AICD) % £ > # # AICD it #r 4] &
% 7% F] (cancer-mycophyta, c-Myc) 2. Z 3R » MR EAN 5 we k= iR
& (Zhouetal, 2012) -

Z A G ARtk 39 2 & (amyloidogenic pathway) > APP 5 d
B-secretase *» 2] {s > A= & & ¥ 670 "=z ik 2. SAPPp (soluble APP beta)
2 C99 A f&r 25 P B (= ) 5 SAPPB 7 & 4 4r SAPPaz ¢ 7 i3 7
o0 BV A e hochaTgE S R R 2 T 7 C99 Bl 5 d y-secretase *7
B o A2 AICD 2 AR APja 272257 > B¢ ARy AP






miE PR BORE R F e %122 1 7] (Furukawa et al, 1996) - 7
Fedp B A B R 6T 2 AR ABrg 5 90% » 5 AR BT ff
2.3 BAIGE 0 2 ABpgpen C e ksl fid 5 > Bl a4 s o
# {+ % (Suzuki et al, 1994 ; Small & Barrow, 2006) -

(=) B-# Mk w 54 -0 = L|fE % (B-site APP cleaving enzyme,
BACE)

BACE = B-secretase » ~~ = BACEl1 2 BACE2 % f& > = f¥ % ' 3
65%1 & » BACEL % ik 7 £ # 5 0 BACE2 P 2 ¥ 9% % ﬂi,sﬁl\ £
#i % (Saunders et al, 1999 ; Bennett et al, 2000) - BACEL d 501 i "=
farrle s > % d X P X OIRELEs L it (aspartic protease active) 18 4 £ 7
B HoE I E e ) L Rl AL ()44 93-96 2 289-292 &+ EL (Yan et al,
1999 : Creemersetal, 2001) - 5 #F 5 #F R G *o¥ 3 it &4 P A2 N pe |t

BT o g3 X RNA ik if [2igcpF (double-strand RNA activated
protein kinase, PKR) z 7544 » & BACEL < & & 4 ¥ i5d X ¥ + Rfifis
mit e o P2 APP B A 2 R F AR TEHL > AT T 65
#12 +& A (Cole & Vassar, 2007 ; Mouton-Liger et al, 2012) -

(=) #s ks 7275 (amyloid B-peptide, AP)
AR5 39-43 i e fh Fr e a2 33 Pk 4~ 4 € 1L H 48 (monomer) A
e itied 22 BEA Mg HMS Pllwi it A 0 & H 7y (ganglioside)
METEIGI me it e 0 H ;_%f; ¢ ro—helix #5327 3 122 AP
MES > AAA SF IR TRP (Haass & Selkoe, 2007) - & i
POAR MRS R £ i N e R A 51 B INE 4 (raft-like)
(Kakio et al, 2002 ; Bate etal, 2010) - s* B %R % € 34 @ AP KK P %
11-21 4v 3140 s fa 2 B-strand = 3% 4p 3 i@ B 40 > 00 % 22-30 Sk
o b EATEE > @ AR R Ap T adp > - ) P-sheet i o ¥



Y AR 2E v R AB s HRA Gar B ia - (Esler &
Wolfe, 2001 ; Petkova et al, 2002) -

FARLA N AN SRR T B AT B AR KRR RS P
g xmrzy V4G o 2@ 3l4e e k= (Baruch-Suchodolsky &
Fischer, 2009) o 47385 ¥ 73 I - AP s p ¥ ? i € g~ §
BRAZELE R pd AN S g4 % (Tamagno et al,
2012) -

(=) t-(tau) #v (c-protein)
TAF w2 517 A W SRS -3 o
Vg 39 (tubulin) eh- A o H AR D AR 2 fE € 2 Bjéz e
(Avila et al, 2004) - 3+« r St mrpi = (endogenous phosphatases) % jg
v (kinases) chiEld » 7 T fFt-Fov H ] B2 B E B G e g

A & gcfis. (extracellular signal-regulated kinase 2, ERK2) %2 GSK3B= i

PR B TRy 2 mp it f2 R 5 Mo § ERK2 @ E i3 it A (g g%
Mr-F-0 B A4 o A G HE & 2T "8 (Drechsel et al,
1992) ; ¥ GSK3BR|&1-3-v + % 6 % % 17 Brefp LL > AL &

1pi (threonine) frsiieps (serine)» € t-F=v &l F A 4 37 & 4
5k B & 4~ (paired helical filaments, PHFs) > - & & 4= € H 3k 4d (g
TR P I A AR S B W) BB
# 5= (Hardy, 2003 ; Goedert, 2004 ; Wallin et al, 2006 ; Ballatore et
al, 2007 ; Mazanetz & Fischer, 2007) = 5 < jtdp JIBHR " T-Fov € 42
AT =7 Bk (reactive oxygen species, ROS) + & 4 = »
Frdlk sl 7 5+ @ yfsda (electron transport chain) © 4F & %% w0 &
PSR (Eh L % M B (ATP) A2 0 i i A B

Mg A G5 (B e ) (Eckertetal, 2014) -


http://www.pnas.org/search?author1=Aneta+T.+Petkova&sortspec=date&submit=Submit
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(Mazanetz & Fischer, 2007)
MBS >~ wme MRS A t-Fed BRG]
Referred figure 3. Mechanism of intracellular neuronal aggregates in t-
pathies.
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N s BRAL TV T-Fed i AR A N R A A AR
Referred figure 4. Phosphorylationt-protein causes abnormal mitochondrial
dysfunction and neuronal damage.
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() #“%3 3 E (apolipoprotein E, ApoE)

ApOE A Fli= 3t imie %2 % 19§ 4 ¢ 0+ > (5354 ApoE >
B30 B A G ApoE 2 ~ ApoE 3 2 ApoE 4 = 7] 5 ApoE 2 {- ApoE 3 §
7 @ﬂi%] ® % & "5 3—v (high-density lipoprotein, HDL) > ApoE 4 § +# ﬁﬂi%]
%R g kv (low-density lipoprotein, LDL) (Roses & Saunders, 1994 ;
Saito et al, 2004) - i ¥ * "4 7 2. ApoE 2 ~ ApoE 3 2 ApOE 4 #7 ikt i
> B 5 5-10% ~ 60-70%% 15-20% ; & ff? %% B B "ﬁ 2_ ApoE 4t
bl F 2 3 40% (Roses & Saunders, 1994 ; Farrer et al, 1997 ; Mahley et al,
2006) > F * prdp o fP ER B R ADOE 4 7 B R B 2 R F]L Y
Az § i+ P L1 & (Superoxide dismutase, SOD) 7 & @ i< F|§ i+ &R+
533 ApoE A F1 R %@ 3= 7 & ApoE4 (Ihara et al, 2000 ; Raber et
al, 2004) c ApoE 4 44 AP M B & 5 B R AAc4 - H4F & = ¢ i3 APP
SRR e v A A F e ABRE D T A kg SRS
H e fe e s Bop 2 b & (Arendt et al, 1997 5 White et al, 2001 ;
Naidu et al, 2002 ; Mattson, 2004) -

(%) 8§ pd A2 5 RS
(aging) Eﬁ?lﬂ*?%ﬁp\ ALEF P R AP B0 HE TS
P D A FeFg LT A ik O EBRET BN P TR
iA OPE O iR e DNAx%‘\”a‘gﬁﬁi L ~ppAER 4 3 FME R
FoF ¥ Ay & 1Y IR % 4o ik € 7 (Maccioni et al, 2001 ; Alvarado et al,
2015) - P @ Bt R 2. X V7@ 5 1956 & Harman #3412 p d F1@
wo pd AEWF - BRI BAIETF LT FED DO R
RHFEF R R BARBEISFZ 25227V H 0 2 2352 o ity
FAE B> 8T E 20 %F 73 £44F 0 Lovell &+ (1998) #=
FLHERPEHBERLF Y S8+ 7 23 0 ¥ 4 X 185% & &
¥ { % 1817 Fenton/Haber Weiss ¥ &m 2 =~ £ pd Aot pd A€
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ITHF PRIV F0 FE A2 EF LAY @A w2
(Halliwell, 1992 ; Shulman et al, 2004) - #9#4? 5 lm%e 59T 7 P B > 5 %
Flpd BETREARBSHE NI B TiES o4 MDA
4-hydroxy- 2-nonenal (HNE) 2% acrolein; st g% i ¥ it 4~ € & 4 S dh
R E A G L R B TS R ATP A R i
PAZ UERM Swme G d R EABRE ('FRI)
(Loidl-Stahlhofen et al, 1994 ; Sultana etal, 2013) - g d Z 7 ¢ re & i
fazy Ak pl4d > dodF 9%EL (arginine, Arg) ~ X B3t (cysteine, Cys) ~ &
e (histidine, His) % 5 #=f& (proline, Pro). & > 25 = §od Bt 2L % 4
v ¥ 4 (*f# - ) (Stadtman & Levine, 2003) - ¥ F; B F it F
L2 Arg~Cys~Hisz GIng & > 25~ F=d Tk g it (Weberetal,
2015) o 3F A L Ap AT WA B BoH e Bed T F VIR PRI 4o
Evans & + (1999) 7 3 # RIF HABER K'Y 2 &0 THRAF
#%&%ﬂiﬁ&ﬁjm%ofjéﬁﬁm}hﬁ%giﬂ#g%@ﬁ
S g hEv=pipr (glutaminase) 5 d v @ S fRIRpL A 0iE S o A 3 @
E 23 14 (excitotoxicity) ig =4 54F % (Smith et al, 1997; Markesbery,
1999 ; Doucet et al, 2015) - ¢+t Ledesma & + (1995) #7 3 4p 41 »
vORRAF b -39 S8 0 - Fd B S HcE A= PHFs o

o~ [P s B 2 TR P ET
&ﬂ@%@&i@&&ﬁﬁﬁ%ﬁ’*5%ﬁ&ﬁﬁsﬂ#émﬁ
e TS ET BRI RAREE R L ARG AR p kb
Caea: Sl I TR S R RTRE S o ES-O8 "R 3 gk > kA
R Y R X %.’i“ng’FﬁFP WAREZ BRER o IJT,T};,’;fr

TR RIS A WO i - SRR
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Function — » CE‘"UI?F-?ITI pairment <—— Stress
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-
Alzheimer
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(Sultana et al, 2013)
HRI TR AR R WA AL R TES A2 AR
Reference figure 5. Oligomeric A can insert into the lipid bilayer,
subsequently initiating the lipid peroxidation process.
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Referred table 1. Oxygen free radical-mediated oxidation of protein amino acid
residue side chains.

Amino Product Refference
Arginine Glutamic-emialdehyde Amici et al, 1989
Lysine 2-Amino-adipic-semiadehyde Requena et al, 2001
Proline Glutami-semialdehyde Amici et al, 1989
2-pyrrolidone Uchida et al, 1990
4-,5-hydroxyproline Poston, 1998
Cysteine Cysteine disulfides, sulfenicacid . Garrison, 1987
Threonine 2-amini-3-keto butyric acid Taborsky, 1973
Leucine 3-,4-,5-hydroxyleucine Garrison, 1987
Histidine 2-oxo-histidine Kawakishi et al, 1993

14
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(=) aei 4 %Rl

Tk FEF Y RBEPABBREZAH R S RRS GEEL
AR WHE TR WA REA M A R E (National Institute of
Neurological and Commuicative Disorders and Stroke and Alzheimer’s
Disease and Related Disorders Association, NINCD/ADRDA) #7537 T 2
2 (%% = ) (Dawbarn & Allen, 2008) - f i 47 X5 5 2 P40 B A
L Eris o B uz:%&_—‘ﬁfﬁ.”ﬁ’, i % AFaesk & # Pl % (Mini-Mental State
Examination, MMSE) (‘% =) > 2% 8 7 7 4~ # @ % /5 2p - MMSE
REERPEER L 5-10 440 3P A1 A8 2 5 AR e (10 4)-
T OM)EBaztEad G gAEZEFS BA) TR
@A) x 11 BRI %A 5 30~ ¢ B A HcE K323 20 F A%
AR A g R F - B AR AT HT 0 R
2 F fe & F° %% B (Folstein et al, 1975)

(=) SR A 1
w473 2 A& 5 iR & (magnetic resonance imaging,
MRI) % & 5+ & % & #F 45 (positron emission tomography, PET) = &
Fod Pt sk v AT T AL H® o
1. Bdrig #

MRl & - & 2| %7 8_F PE P B 2 2hiE N B LR R T
A2 AREJIF BRTRBRBPA RS F A TAL LR T
A BB BT RASEA A2 Bk P ins \-5"fi,§.~'iﬁﬂ*"’{f5ﬁ»
FhZzABRgFd g PR GG @ 2 oEBR T v f1*
MRI z_ 82§k & (7 2 %7 (Nagy et al, 1996) -

2. T ImBER Fh
PET £ - fézbiz » e §5 5412 B ifi 47i2 » B 2|2 W5 o
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A S~ BRE SRR A BB TR A BORAR M A B § 2 ETE R
Referred table 2. NINCD/ADRDA disorders criteria
Diagnostic criteria
A Alzheimer’s disease is characterized by progressive decline and ultimately loss multiple cognitive
functions, including both:
® Memory impairment (impaired ability to learn new information or to recall previously learned
information)
® And at least one of following
> Loss of word comprehension ability, e.g. inability to respond to “Your daughter is on the phone’
(aphasia)
» Loss of ability to perfect complex tasks involving muscle coordination, e.g. bathing or dressing
(apraxia)
Loss of ability to recognize and use familiar objects, e.g. clothing (agnosisa)
Loss of ability to plan, organize, and execute normal activities, e.g. going shopping
B  The problems in A represent a substantial decline from previous abilities and cause significant
problems in everyday functioning.
The problem in A begin slowly and gradually became more severe
The problem in A are not due to:
® Other conditions that cause progressive cognitive decline, including stroke, Parkinson’s disease,
Huntington’s chorea, brain tumor, etc.
® Other conditions that cause dementia, including hypothyroidism, HIV infection, syphilis, and
deficiencies in niacin, vitamin B12, and folic acid.
E  The problem in A are not caused by episodes of delirium
F  The problem in A are not caused by another mental illness: depression, schizophrenia, etc.
Criteria for diagnosis of probable Alzheimer’s disease
® Dementia established by clinical examination, and documented by a standard test of cognitive
function (e.g. Mini-Mental State Examination, Blessed Dementia Scale, etc.) and confirmed by
neuropsychological tests
® Significant deficiencies in two or more areas of cognition, e.g. word comprehension and
task-completion ability
® No loss of consciousness
® Onset from age 40-90, typically after age 65
@® No other diseases or disorders that could account for the loss of memory and cognition
A diagnosis of probable Alzheimer’s disease is supported by :
® Progressive deterioration of specific cognitive functions : language (aphasia), motor skills
(apraxia), and perception (agnosia)
® |mpaired activities of daily living and altered patterns of behavior
® The following laboratory results :
normal cerebrospinal fluid (lumbar puncture test)
normal electroencephalogram (EEG) test of brain activity

O

W)

(Dawbarn & Allen, 2008)
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Referred table 3. Mini-mental state examination, MSSE

The Mini-Mental State Exam Patient
Examiner Date Maximum Score

Maximum Score

Orientation
5 () What is the (year) (season) (date) (day) (month)?
5 () Where are we (state) (country) (town) (hospital) (floor)?

Registration

3 () Name 3 objects:-1 second to say each. Then ask the patient
all 3 after you have said them. Give 1 point for each correct
answer.
Then repeat them until he/she learns all 3. Count trials and record.
Trials

Attention and Calculation
5 ()  Serial 7’s. 1 point for each correct answer. Stop after 5 answers.
Alternatively spell “world”” backward.

Recall
3 () Ask for the 3 objects repeated above. Give 1 point for each
correct answer.

Language

2 () 'Name a pencil and watch.

1 () Repeat the following “No ifs, ands, or buts”

3 () Follow a 3-stage command: “Take a paper in your hand, fold it in
half, and put it on the floor.”

1 () Read and obey the following: CLOSE YOUR EYES

1 () Write a sentence.

1 () Copy the design shown

Total Score ASSESS level of consciousness along a continuum

(Folstein et al, 1975)
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ks & F 4% [MC] & % i & B ([V'C]-Pittsburgh compound
B,["CI-PIB) %59 2348 ABrag % ABrap &t R 5B T T ik
AT kLY APsas.z it £ (Svedberg et al, 2009) -

J=4

NRGRTRER AT
PRl aBpy 21002 85> nuREHE R F R A2
41 &3 v fip"eek frdrd)A| (acetylcholinesterase inhibitor, AChEI) %
N-7 2 -D-=x ™ % 3ps 35 b & (N-methyl-D-aspartic acid receptor
antagonist, NMDAR antagonist) = = #g » 12 7% & EAJJI@@% K& iR T
P
(=) ¢ [ Lk fis ] &
wre 2o fpd v A (acetyl-CoA) 2z fig*s 4k #& % f¥ (choline
acetyltransferase) . it = » ¢ £ *& 4¢  (choline) ) = ¢ fE P d
(acetylcholine, ACh) ; ACh Z 4! 518 ¥4 5 » € &7 #&4¢ 2 48 (cholinergic
receptor) B & A 2 A @ ¥ ¢4k ¢ figPEak = (acetylcholinesterase,
AChE) 42> A4 Bt @ (acetate) Z *%ig > *Eak R ¥ v e & {1% (%
B ) (Scarpini et al, 2003) - f@ %% B £ %6 ¢ 22 ACh 7 £ 14 & 4 #
oo ¥ i Edrd] AChE B4 > s ACh 4 fi& » 2 ¢ ACh 2 £ %
% 0 W AeA g iz gy (Bowenetal, 1976) -

(=) N-7 £-D-= F* % Jagps X 8 32 0|
$pdeps £F FL4E P fRAY 45 % 5t (central nervous system, CNS) &
EA GBI T2 - > §2 NMDA X% & > )t L 88 - R R
% 4% (glutamate receptor) 7 ot Ca®*id if b 5 ot i i T pEgL Mg pe i
P SRR RARIRRES > B Natid i P 2 AMPA £ &Y
(a-amino-3-hydroxy-5-methyl-4-isoxazole propionic acid receptor) » i&_i¢

Na™iZ if 478 5 % Na'ie » mve ¢ i 2 e g =2 i > % Ca?'
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@ e MgP R o R CalTie r i p 30 A2 R MR R R
(long-term potentiation, LTP) » p* L % 3 # 'S RfF ¥ ¥ L2 fio7d -
¥ Cafie r T €341 RjF4 b 39 (synapse associated protein)
s A4 el (8- ) (Bevilagua et al, 2005 ; Squire et al, 2013) - &
e p 3N Ca”ER BB €A f w4 @ NMDA <484 %5 -
Ca®" % & » 'm* (Umemiya etal, 2001) o #7 § 45 £ 17 #574 B & %)
Ca*nag2 B4 + 8 Ce&rmrwig+p ¥ (endoplasmic
reticulum) 7 = 2484 3¢ F (unfold protein) 4 » & 2 p B /&4
(endoplasmic reticulum stress) » %3k /& = F-v f-9 (caspase-9) #i& it »
SRR ERAA A AL LM IR G (1k02013) - ¥ Ota %
(2015) % 3 NMDA 424 # ' i Ca?™ i » % > &5 4 2 2 84p
Fo T2 A4 > AR TRERA AR AEDHERS - L EH S F 0
PREEARFUABERLF
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At resting potential During postsynaptic depolarization
Presynaptic
terminal

(Squire et al, 2013)
HRI- A S5 R 2 AMPA 2 NMDA = #8233 #1841
Reference figure 7. Regulatory mechanism of AMPA receptors and NMDA
recepors in synaptic plasticity.
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£ ~ 2 @¢3F (Pleurotus eryngii)

-~ RN E

L L2 H S TG s B ES F% (Basidiomycetes) 0 &
B (Agaricales) » v 4* (Tricholomataceae) > |2 & (Pleurotus) (F >
1993) o T¥ 4 2 g dF < 5 A #3830 2 50 B o hop ¢ oA B P R
LTHWA2EPEE > JA2AENTREAZLEAL  FREL 28204 0 B
13 am s FADEE 21l ok de Efd o AR LS S (22
M > 1994 5 Zervakis & Balis, 1996) o p # >3k 4 1T 32 A Kz & % i
AR L% =8 > W4 % (Lentinus edodes) % 3 (Agaricus
bisporus) » * 188 L F2 Fin s d 1420 246 » KL LT E
(Gyorfi & Hajdl, 2007) - &2 # 2 4 1 £ 2 agaipitik > 252 £ PR
Eo FFRAMAEGRE 0 9103 152 FH e > H BRI B A
HTIR ?‘w« m”‘\afﬁt(~ s Hppe L 2 > ]38 ﬁ*] FAEX 7 Bpvz &
* 3 (Yildiz et al, 2002 ; Lin et al, 2014) -

%7};@_%%% » PR S8 azgﬁgxgggﬁg T - %

= T

% (Vamanu, 2012) - g H & a4 4t o 25 £

]

\

E

t ERERE ARGV RS I Tam s §T g
PARE 2 e i 2 PR 2000) 0 20 BRI R § AR
N G RAR 0 TR GRAIRARZ 42% ¥ a4 4 C 5 EF i 214

mokg > - 3 FE2Z a* i (4 % > 2003) -

PR HFRIEGZBRES L e B LT~ SR s
5t % (Leeetal, 2011 ; Estrada et al, 2011) » 4 it 4™
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(A)

(B)

BN~ 2L (A) PR (B) ARG S E4
Referred figure 8. The appearances (A), stipe cross-sections and pileus (B) of
Pleurotus eryngii.
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(=) & &57)
1. ¢ 4574 %
1909 # Tanret 3 # M A2 F & 7Y A3 72 55 o

(\s,

6 RFT L }iﬁﬂ°}éfﬂifﬁﬂ5‘ﬂ%£ﬁ94§ &
oo BV B VL CogHisNO,S » 4+ & 5 22930 Da v Akt 2 3 8%
B L AofET ¥V hokiaRd B3R E 3 (0.9 Mat 25 °C) (Newton
etal, 1926) - & & £ %] p A A 2 7 A:fk (thione form) 2 zipg (thiol
form) = 255 > HB ¥ L & A 5 o B4 “7or (Cheah &
Halliwell, 2012) - & & 713 & d 2 /& = jF%7 7 & = » 4 Neurospora
crassa ¥ {1 * His 22 Cys & ¥ ziieft (methionine) @ & = » H 4 4 &
= F &4k B+ (Benedict et al, 1925 ; Melville et al, 1955 ; Askari &
Melville, 1962) - - & 2.8 S 4P @2 p T = & AT B RE
FaEPAEE S F AT ARTFIZ S deigd e it 0 7R A
0~13.49 mg/kg (Ey etal, 2007) - 52g & & 7 Fl 3 £ Rlag % >0 iE 8 5
TN WG 2 BB RFOHY ARG BB et E T (002009)-
Bk g R ER B G PR R TS o e AR [T & AT
# % %2 (organic cation transporter/ ergothioneine transporter,
mﬁmmﬂ)gmﬁﬁg %Lngﬁﬁ’é%ﬁiﬁ~W~%\m
B~ R 2 % ("4 =) (Shires et al, 1997 ; Grindemann et al, 2005 ;
Cheah & Halliwell, 2012) -

2. % & prF2 4 Wk

AT - fAwdid VB B HEREF (singlet
oxygen) ~ 3 # p & % (hydroxyl radical) % #3 ¥ i § i 4 2 it 4
(Motohashi & Mori, 1986 ; Akanmu et al, 1991 ; Franzoni et al, 2006) -
FELiph $ & Fadr 2 B4+ 2 FEH T IrdliEF 4 T
25T L pd 2 (Hanlon, 1971; Motohashi et al, 1976)-Jang %

(2004) HR P EFLFIL G REH G2 HE 0 TR L R
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N(CH,);” N(CH,),!

H | |
— CH,—C—CO0O~ — CH,—C—CO00~
;5 4; ‘'H 8 ; ; e I?I
1 3 7 <« P>
HN\F(NH I-IN\C ¢N
|
S SH
thione form thiol form

(Cheah & Halliwell, 2012)

LA
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CH==C—CH;+CH—-COOH

|
N dm am

Soft

Histidine

k&{ethiouine

CH=—C—CH,—CH--CO00~

N oam o NEE)
N S
CH

Hercynine

Cysteine
—

Cysteine
—_

R F AT AP SRR
Referred figure 10. The reaction sequence in ergothioneine biosynthesis.
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(Askari & Melvill, 1962)
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Referred table 4. Ergothioneine concentration in selected foods.

Food groups with selected food items

Ergothioneine

(mg/kg)
Meats
Chicken, liver 10.78
Pork, liver 8.71
Pork, kidney 7.66
Chicken, breast 1.55
Ham 1.12
Fish and seafood
Trout 0.07
Salmon and shrimp b.l.d®
Dairy products, eggs
Egg yolk 4.41
Egg white 1.49
Milk b.l.d
Grains and grain products, seed
Oat bran 4.41
Pumpkin seed 1.49
Wheat bran 0.84
Wheat germ 0.63
Vegetables, fruits
Black turtle bean 13.49
Red kidney bean 4.52
Garlic 3.11
Spinach 0.11

4p.1.d., below limit of detection. The ESH values of each food are the means from three

to five equally pooled samples of different proveniences or brands.
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HRI  AETGIFMI LT E
Referred table 5. Contents of ergothioneine in fruiting bodies of edible and medical

mushrooms.
Sample Ergothioneine®
(mg/kg dw of powder)

Agarius bisporus 391.5 + 2.07
Flammulina velutipes white 1047.7 + 55.7°
Hypsizigus marmoreus 11.3+1.1°
Lentinula edodes 271 763.7 + 14.5°¢
Pleurotus cystidiosus 879.9 + 50.6°°
Pleurotus eryngii 1521.6 + 79.6"
Pleurotus ostreatus 1003.2 + 21.35¢
Pleurotus ostreatus gray 7252 + 13.7F

“Each value is expressed as mean = SD (n=3).Means with different letters within a
column are significantly different (p<0.05).

(7, 2009)
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A AE A R 2 cHE BT AT 2 2

Referred table 6. The concentration of EGT in human, rat blood and selected t

Sample EGT References
(mg/100 mL? or mg/100 g")
Human erythrocytes® 1.1-3.2 Carlsson et al, 1974
Rat erythrocytes® 0.67 Hama et al, 1988
Rat liver® 7.82 Kaneko et al, 1980
Rat kidney® 1.58 Kaneko et al, 1980
Rat testide” 0.5 Kaneko et al, 1980
Rat brain” 0.41 Kaneko et al, 1980

 Milligram per 100 mL
® Milligram per 100 g
(Cheah & Halliwell, 2012)
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% fm*e  (pheochromocytoma 12 cell, PC12 cell) < 3] AR 2. & 5 T >
MOEMES AR ED REAN Gwre ¥ G2 1;%#;] d1 Ze M Wistar + B Ak
G ERLTFS TR L L TR PR a2 TR
(o-tocopherol) % #k#:4 *x (glutathione) 2_ij 4= (Deiana et al, 2004) -
ek A AB R BEsY o &S ATV R BT MDA
7 0 IV OB 4 By PR/ F 1 ) 2% 4 #x(glutathione/glutatione

disulfide, GSH/GSSG) #* i& 2 SOD &4+ (Yang et al, 2012)

()
Bﬁl%f—l?; fa Rz skrh £ H AL (purine nucleotide) - o ﬂfjlv%vé 5
PAEER-Ne- Pt m & > SHicw@lL— 8 ai & S92 88
LR & J (Satoetal 2005 Xiao etal, 2013) - 3 ¥ 33 &4 5 A
Pra gLy » 7 il SAN AR BEEANE L § i #
it (Cunha, 2001 ; Tabrizchi & Bedi, 2001) - 2 © 24 3 % »x @ FE7 R %E %G
FRat w2 5 T (brain ischemia damage) (Gomes et al, 2011) ~ ¢ [ &
(anti-epilepsy) (Vinade et al, 2003) » #x 3L pEFR 5 (improve sleep quality)
(Basheer et al, 2004) ~ # % % & (immunomodulatory) (Ribeiro, 1995) %
7 7w BR ¥ =B (prevent heart failure) (Kitakaze & Hori, 2000) % -

(2) ?p &

SRR L RN el e HEER kR S FE 2 et ® (Huang
etal, 1992) - 5 prap & d - BB AZ > 4 Rorie s o R UL
A+ E4efg ¥ AP = (phenylpropanoids) * #E & At (flavonoids) *| 3
BREE2Z &4 4or B % (lignin) 2 H A& (tannic acid) (Bravo,
1998) - 7 ?‘/g’%#ﬁ Do PR g e AP TS 2 R DT R AP
MBS 2 7 & (Onoetal,2008) - 2 e ig 1 & 2 % fe g & [P 2hpk (ferulic
acid) ~ ¥ L ¥ 7 p& (4-Hydroxybenzoic acid) ~ p-4 & & (p-Coumaric
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H,N
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HO NT N
0

OHOH

SRR TS 1)
Referred figure 11. Chemical structure of adenosine.

(Xiao et al, 2013)
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acid) % & 2 2 p& (protocatechuic acid) % (Gasecka et al, 2016) - # #
AP REEEERF  PE SRR 0 A FRFERS
PC12 'mPe F 5% ? ¥ $& = SOD /& » ¥ ' ilmPe p 4T3+ ~ P AT i %
b4 2 oz = A2 R > M PR K RE 2 ## 2 (Onoetal, 2012 ; Lin et
al, 2015) o pt ¢k > HfP ik;a B TQ2576 A FlEA B2 77 ¢ > BRI
HHT "G Y AP saBt 4 £ (Hamaguchi et al, 2009 ; Alam et al,
2011)- % Ersp B # 4 383 sx @ $53F v (anti-oxidants) (Yu et al, 2002) ~
Fuit L (anti-inflammation) (Lin et al, 2009) % #<f (anti-bacterial) *

(Ramanan & Rao,1987) -

(z) 5

i

- RN I PEME G A mAE s BRGNS RN A
3 [£ 33 (superoxide) % ik p d i ? > M Py L2 H A
(Gonzaga etal, 2005 ; Li & Shah, 2014) - ¥ #& * B[P i )% Bop 4~ 7 50
PRI A S S pERE 2 < Bl W 4eg? SOD 2 i3 1 4 fF (catalase,
CAT) z &t &% g mrg? MDA-~iE% i* & (hydrogen peroxide) %
- % i § (nitric oxide) z 7z & (Mahmoud et al, 2014) - }* *t » % pEgg
7 ¥ H#i 4v IL-6 (interleukin-6) £2 IFN-y (interferon gamma) & = 2 B 'w
PRy A 5 MU G FUdE 4 0 i PR R A% (anti-tumor) (Kang et al, 2004) -
His 4 @] e % x Py (hypolipidemic) % %3+ (hepatoprotective)

% i¥* (Chenetal, 2012) -

AR 2 %% (melatonin)

1958 # Lerner % 4 j& 2 552 % MEB 142 g 0 v £ AP

A S RIEE R 0 A& d R MR- et (L-tryptophan) ## % 5 o

# % (serotonin) » £ (fxAk ®Lit @ A; 4 (Reiter etal, 2007) - 422 %% &
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OH

HO

O

o

(Ono et al, 2012)
RS PR SR
Referred figure 12. Chemical structure of ferulic acid.
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PR KRB E R 0 T e ¢ IRk (blood-brain barrier)

w ¢ 2 20 % (Reiter, 1995 ; Tricoire et al,

;\‘:‘E

Va2 e S o sl L A E
ﬁi’?mﬁ‘ni’l\aﬁl} » H ¢ B

2002 ; Barron, 2008) -

C AR R A MR

2Lk sy AL R0 AN LAl FEHT2R (S
etal, 1998) - RT g ¥ €& a Bk pd A& 7P FA 5 5 cyclic
3-hydroxymelatonin (C3-OHM) > jt it £ 4 ¢ L &2 izl pd %5
A 4 N'-acetyl-N’-formyl-5- methoxy -kynuramine (AFMK) 2 % & $# (%
m45)MWMK?%@JWAﬁ%\%?ﬁiﬂ%ﬁAB%ﬁiﬂﬁﬁ
SRS W ERpt 7 £ (Reiter et al, 2007) o gt b o AR FrR F E K
GSK3-Bigcfiz B 14 o B P t-F-0 BRpe it 2. 35 @ REHN SR el S
& (Deng et al, 2005 ; Liu & Wang, 2002) -

AN E I T

F zz /-4 }fE 73‘ ,;Ii‘ﬁ)s 7‘»‘){*{!‘;‘;_}’ }‘;—: ’

@

EEESUEER 2 B
CENCER NS FELIE s S S B SR RS S

il

e bR R CEZFERT]CH IR SR IR
FUROREPTVRETIMN RS g2 B R  FREA
LA MA S o RlL T o BRI L E S AT S P
B2 - B2 s gz 5 - Ne P B E% o YRR
St APlaoh Fo] RA 2 SR s L e+ 7 Mk R &
VIRERE T FEY PR RAT G rEeRE Y 4 o K] Bk
B ek T ey F o g ELISA 2 [HC
Ad o ATRGY P RGABCEARM M c W E BB ATY S5 JEIR

fﬁ—f}i‘-a‘ﬁ ’ PIIFP wﬁ-m%}fg"ﬁ‘&]ﬂ\\;,ﬂfr'#ﬁ'h; ri"lj

#Y»

PR R E

\\\
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Melatonin

(Reiter et al, 2007)
B s RTpEEEAI AREALY A5 C3OHM 2 X 4
AFMK z_ %41
Referred figure 13. Mechanism for the formation of C3-OHM and AFMK
during the oxidation of melatonin by hydroxyl radicals.
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9€

Dried powder of Pleurotus eryngii (PE)

In vivo test
. . I
Chemical analysis | ]
Control (CON) AP induced Alzheimer's
group disease group
Proximate composition Bio-functional components Oral administration for 6 weeks
, | | | | |
> Moisture > Ergothioneine . ) )
>  Crude ash > Adenosine Crg)lz\l ,rA;[l%J Melritlj)nm o |E_);)<V)V F’rljO I\/ie;((jmm PE ZI;I;?h PE
»  Crude protein » Polysaccharide
» Carbohydrate
Memory and learning ability task (water maze & T maze)
|
Sacrificed
|
| | | |
Serum biochemical analysis Histological analysis ELISA assay (Brain tissue) Immunohistochemical stain

> AST »  Total cholesterol > Brain > phosphorylated t- protein of AP plaques in brain

> ALT » HDL > Liver > MDA l

> BUN > LDL > Kldney > Protein Carbonyl Quantiﬁcation Of

» Creatinine » HDL/LDL AP plaques

» Uric acid

SUERINE EE 3+
Referred figure 14. The conceptual framework of experiments.
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10.
11.
12.

13.

14.

15.

16.
17.

k3 (Milli-Q RIOS-5, Millipore Co, Molsheim, France)

178 kg 1 (Model B206, Firstek scientific Co, Taipei, Taiwan)

B2 R 4p & 47 & (LC-20AT pump, SPD-20A UV-VIS detector,
C-R6A chromatopac, Shimadzu Co, Tokyo, Japan ; 1100 seriers LC
chemstation pump, S-3702 UV-VIS detector, Chromatocorder 21,
Agilent technologies Co, California, USA)

B ik 4 5 e s (Himac CR22GlI, Hitachi Co, Tokyo, Japan)

& &k & 2+ (Model U-2000, Hitachi Co, Tokyo, Japan)

= 7] £ (HL-340, Hung Lin medical instrument Co, Taipei, Taiwan)

45 (DK-600D, Yihder technology Co, Taipei, Taiwan)

42 5 & B ® (DL510H, Bandelin electronic GmbH Co, Berlin,
Germany)

@ + * = (AB204, Mettler-Toiedo Co, Greifensee, Switzerland)

B k451 (REL1L, BU CHI Co, Essen, Germany)

LEds Jl o (323S, Watson-Marlow Co, Wilmington, USA)

% i ¥ A4 (RT-04, Rong Tsong precision technology Co, Taichung,
Taiwan)

% SR BB (Soxtec™ 2043, Foss analytical A/S Co, Hillerad,
Denmark)

PO A faz Faps s (Kjeltec™ 2100, Gerhardt Vapodest 20, Foss
analytical A/S Co, Hillergd, Denmark)

% it Y (DF-303, Deng Yng Co, New Taipei, Taiwan)

Hoix N H BF > %8 7= & (DST-1, Tansheng Co, Taipei, Taiwan)

Mg A s FF (SP-M1, Tansheng Co, Taipei, Taiwan)
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18. Jrp% # % w iz (GE-01, Tansheng Co, Taipei, Taiwan)

19. Frps i §if (DC-01, Tansheng Co, Taipei, Taiwan)

20. -] ¥4 # Wrps ¢ (Matrx VIP 3000, Midmark Co, Ohio, USA)

21. 4% F (MIO, Nakanishi Co, Tochigi-Ken, Japan)

22. B> A 17 4048 (Etho visoin XT, Noldus Co, Leesburg, USA)

23. B¢ s (Semiapo 100x, Olympus Co, New Jersey, USA)

24. =532 4 (Nippi-891300, Nippi Co, Tokyo, Japan)

25. 2% 4% ~ 17 ik (ELX800, BIO-TEK instrument Co, Winooski, USA)

SR T

1. Amyloid B-peptide 140 ~ * A& = (methyl red) ~ & Bt 4 (sodium
carbonate) ~ ;2 & + & (gallic acid) ~ = £ ¢ A& (trifluoroacetic acid) -
? iz (formaldehyde) ~ = 222 A 5 2 7 = (trisaminomethane) ~ ¢ = =
» ¢ f&  (ethylenediaminetetraacetic acid, EDTA) -~ & 7 fs %
(bromacresol green) ~ # it 4= (potassium chloride) % # it 4% (sodium
chloride) F£p Sigma = 2 (Michigan, USA)

2. ¢ @ (ethyl ether) ~ A& (hydrochloric acid) ~ #2p& (boric acid) ~ 3 %
it 4% (sodium hydroxide) * #:f& (sulfuric acid) pp 1 it 5% i> 5
T2 & (Hsinchu, Taiwan)

3. F)F Fadm 4 (sodium potassium tartrate)~ & ¥ i+ &  (hydrogen peroxide)
Bifa4h (sodium phosphate) * #if& 2 = 4r (disodium phosphate) P& p
fosk 4 21 R3¢ € 42 (Tokyo, Japan)

4. 7 & (methanol) % z fE (ethanol) P p & 4r 3 T2 @ (Taichung,
Taiwan)

5. Folin-Ciocalteu’s Reagent % crystallized phenol fp Panreac = @

(Barcelona, Spain)

6. ##fk - & 47 (potassium dihydrogen phosphate) Pt p 7 2 %l # x5 ¢
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10.

11.

12.

13.

14.

1.

2.

[V

1.

2.

A+ (Osaka, Japan)

BB = & 4% (ammonium phosphate monobasic) B Merck = &
(Darmstadt, Germany)

z #  (acetonitrile) %2 = " ¥ (xyline) - p JT. Baker = &
(Pennsylvania, USA)

Frfi4m (potassium sulfate) pEp Foss analytical A/S = & (Hillerad,
Denmark)

% & gn 7] (L-ergothioneine) P+ p Enzo life science = & (New York,
USA)

2 4 @t (isoflurane) pp Fds 7 4% 4 H o & (Taipei, Taiwan)

Purified anti-B-Amyloid 170, P& p Biolegend < 7 (San Diego, USA)
g% 4 J % (hematoxylin stain solution) P p 7 E it 5 R3¢ ¢ AL
(Bunkyou-ku, Tokyo)

Dual link system-HRP p&p Dako = @ (California, USA)

“EELEATE R

Phosphorylated t-protein ELISAKit BEp i & 2 44248 = 7  (Miaoli,
Taiwan)

Protein carbonyl colorimetric assay kit 2 TBARS assay kit =g Cayman
= & (Michigan, USA)

~ R &
Beg et 2 376 2 ge 3¢ (Pleurotus eryngii) » 103 # 7 7 pE3 S ¢ X
T 5 - :%
- 49 o $ &4 (Laboratory Rodent Dient, 5001) P p Labdiet

PMI® Nutrition International 2 # (Missouri, USA)
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Ny PER R
- N AREHIFH- SIS LH
(-) B&sdF

PLT 2 2 05 AL A B 5 Bt 50T e s 2 %
i

”.
|

a0

* % id A8 (RT-04) #-H Eepe > 02 60 mesh & 48 {7 B & >
7

TR ARG T RS AT R R R o

(=) k2§ EA 4

4 & %4 AOAC14.001(1990) 4 47 M ALH S & 2 % (W)

A x B ,}ié_iﬁ_igip (W) > «N?r ¥ R A A i 0 3 105 C 4 K
R AE s I (W) o AL B R LR ST

T

GRS RA TR R AKA FRFE N e

WEdh kA 5 R (%)= {IWa- (Wo— W))W} x 100

(2) %~ g8 A4
2 & %% AOAC 14103 (1990) ~ 7= 2 - fitk & & 2 i (W)
s e EE 2 e (W) >t 105C %48 &k |32 4 4r o FAEA K
v 3~ At Y (DF-303) #agfF A it (B50~6007C) 0 I &k &k R =
vd s BRI 2000 ERERABICE B Lrl R R IHLE
(W,) o s k4 A 5 258 08 dowr

B A AA 2B (%) =[(Wa-W,;) /W] x 100

() R T2 L2441
i & %% AOAC 14.093 (1990) 4 477 2 »#fitk & % 25 (W)
B FRACY o st EAN R FURAL S 0 4t 95~08TC 4 ) dc Yk 3
PP  FIAERY R ERP SR 3 AT (W) - #RF

L

AT R X g iaE By (Soxtec™2043) 2 FBE oo FlAMERLE
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NIRRT R NIRRT 0 Ll R et 55°C iR

ki P EB 16~18 | B o EBn BN F R 0 Bflbe mEAD
g P owofoo £ R-FUREFUR R IR RIS (Model B206) 4 4 4

o ML 2ATH o B i 20t 95~08C uL A i B IR L | AL

- FEEE Wy o trqb A2 2358 o3 4e ™
Bededs e g 2 £ (%) = [(W2- W) /W] x 100

() ke z E&47
3 & %4 AOAC 14.108 (1990) ~ 7= Z o Mfitk sk 21w (W)
Bt g ¢ oo 4o 26 mLFRpL 2 VR ER AT o B BT gl
§ A 2EY (Kjeltec™ 2100) +c# 5 420C » &= > A 21 F 7
oo g AR B (Gerhardt Vapodest 20) "]‘

d B o LR (- ]
415 mL 2. 35%3@ ¥ “4piaiRF 305 0 BT EA L0 A BT

M & 4pom A (bromocresol green 2 methyl red) 2

BT FRE BB 0IN 2 B AR v RS WAL
2 WEF TR

o %R 7 iR 25 ML 2%

<

Gk PekAF TR (V) i Br e 2
Rl A T

(Vo) o 5 5o hde 30 3

Wk kdE 0 5 £ (%) =[4.38 x0.014" x (V- V1) x M/W ] x 100

M : Molarity of HCI

*iF#p 2 7 ¥ ¥ (Crisan & Sands, 1978)
pderimL 2 IN BB R2F £ (9

(=) Bkt g4z 2308
ok hpki S5 B2
kit &P (%)=100-(k~A~ + ws + 5}:.51?,:1’%;‘? + 42 Rev )
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S ERRIRHBAES LSS
(=) ¥ &mmg £47
i & %< Dubost ¥ 4 (2006) 2 & 45 2 f i¥i3 & M fk SR R
55 0 B 250mL = £44755g¢ > # 4 » 100mMLRO -k > 423 A R
T % (DL510H) ZiF 5540 A48 > 48 53 % & » 250 mL #fr 5512
15,600 x g 4 :# oo 10 A 48 > #7118 b iR A B RS 3 50C T R R
}&‘ﬂﬁi - T E L MRO-kZE I 50mL > & 0.45um g "B 0 (s
r B sk 4p & 45 & (high performance liquid chromatography, HPLC) &
Gt e ¥ piRRZE & TR TR EE A4 0 d 971
Zn AN REAFEREY $ T2 7 £ 8 =2 mg/g, dry base

(DB) 2 @&+ 24k k&7 o HPLC A 470 2 4o
(1) ~ #¢ 1 InertSustain 5 u C18 (4.6 x 150 mm, GL Sciences)
(2) is+E:10pL
(3) ikl &: 254 nm
(4) # % 4p: 20 mM NH,H,PO,
(5) i1 mbL/min

(=) ¥ # £2 1
IR FTFIFA (1994) 2 A5 F o R &R A D o B 250
mL = & 48353g P > 1 4 » 100 mL RO#k > 1142 4 ;ﬁ;%jf:*ﬁ% 60 4~ 45 >
ke B o~ 260 mL ggew ¥y e 15,600 X g # i Apes 10 4 48 A1 iF
R BN REE O W 0CT R Rk - LR > £ M ROKETE
ZI5mL> %5045 um g i 0 Bis W HPLC 27 445 « ¥ 11 73 ok
RZHEEREFRRFELST > d PR 26 g e 8
o Hﬁlﬁ”i z % H i mglg(DB) 2 &5+ F Hik x4 7 - HPLC

A5 1 e
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(

(1) ~ 4 ¥ 4 : Prodigy 5 p ODS3 100A (250 mm x 4.6 mm,
Phenomenex)

(2) z&E:20puL

(3) #&iRlA & 260 nm

(4) # % 4p: methanol : 0.02 M KH,PO, =15:85

(5) wik: 1.2 mL/min

Ji

) Rp g £ A4

% %4 Taga 8 ¢ (1984) 2 477 %o HAESH A 015 ¥
2 250mL = &4 o4~ 5mL 2 60%7 fi (5 0.3% HCI) - 15
JHR (s B ifiaie 100 Ul o e ~ 2mL 2 2%BEEE 4N IA R 0 R 3 |

N

S FEE 2 4480 £ 4o~ 100 pl Folin-Ciocalteu’s phenol 3% 3 » 35 5
Bhs o #EFR3044 0 014 kE R (Model U-2000) fid &
735 Nm Bl 4k i R 2B K E o ¥ U A R R 2L &+ 4 (gallic acid)
R E AR E RS2 85 B0 8 2 mg/g (DB) 25 AL
R ZE T oo

F0rrm (1984) 2252232 > fHfit&Ed A 190 4 » 20
MLRO -k » B3 8 @ 4o 1o pF o g 5 p8a 0 > A 4ris B~ 250
mL .3y > 12 15,600 x g ##:# e 10 & 48 0 971 —’F& Lk
%% o A1 F 470 (MWCO 6000~8000) #£47— % » #] o 3 3 % )

wfe T ® 3 100mL 55 F pERIE R o

3 & %% James (1995) z. A 473 2 0 BoiR & S PERRIA R ~ R
(FEH#) 229 23%e05mL B304 ¢ £40 0 25 mL ki
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% 0.5 mL5%f 3% » # % 30 44578 » 1404 kB3 490 nm T R
T ZakE TR e ERERR RER O RIEFHKE S

ERER > Hi=rumglg(DB) 2+ F 8R4 T

ZoHpEFR RS
(-) Btz
FoRE 2R
Bosdidr 5 5 irdss CS57BL/G) z2 44/ B > £ 72 & » g€ 4 27
o0 PP R RF B4 ¢ < (National Laboratory Center, Taiwan,
R.O.C) o 11— 45 2 # t~ 41 (Laboratory Rodent Diet 5001) ¢ % %
16 F & > A2 R A RITH>T 252 2C ~ Ap ¥R 2 60 £ 10%% 2 12
PRERE AR FHERRSE  NAFfREr RS e B 12
Eofpd gas e o

2. A SR TAE
Hyp 2 Wa & geh (food and drug administration, FDA)
~4 F AERFlS A F P g F#EB-E (acceptable daily intake, ADI) %
105mg; A F skt peig+ FHPB A2 s HE T FDA 22 > A4
60 =7 5 AW sk b Bl A B T R#c 12.3 (Ranter, 2005) £ 12
F L RTIENE 279 Hp A RED 2 F LEFHESE 0 £ F
PG R AL AL F &%) 2 £ 13486 molg > 4 S R
¥ kA 8@ E 5 43 mg/mouse/day > 14t F R Bk - B (1X) A& S H|

a5
i

N

£ o] B2 542 (control, CON) ~ ¢ #+#1% (amyloid B-peptide,
AB) ~ & #4112 (melatonin, MEL) ~ <& & % @ &4 % % [low dosage
(0.5X) of Pleurotus eryngii powder, LPE] ~ * # & 2 ## 3% ® &
[medium dosage (1X) of Pleurotus eryngii powder, MPE] % % & & % #

%k % = [high dosage (2.5X) of Pleurotus eryngii powder, HPE] » = ‘e
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IERIAES LEGIIWE A L ok ST HE S o] Bl
Faod 63 N BT REY Sy ERERIHZ 20 F 313
RrE ok s B AR $33 38 T IR @E% REW Y

”*%”%ﬁ’iﬁﬁﬁi“ﬁﬁ’ﬁﬁﬁ ] Rl

"4 AR a0k T IR A BOE BN
i % %% Jhoo & 4 (2004) z E 453 - RAIER T 16 iF# >

AP RABREFZE T APraoia?t 35% ¢ %2 01% = £ ¢ @
(pH=2.0) A% *® » kR % 016mMo T H#-Aed = & 2. ABjyi% iR Lk
FiREF 2 5 (gauge-26) o - BLA * B @ (3L/min) Ak o £ #-
(| BUR 3t 2 g8 2 ik (DST-1) - 1245 Franklin % Paxions (2005) 2
BUPGenfR 2| Bie (7% 5 A p] CAL =1 - 128 ¥ ¥ bregma 3 7 & >
Z+ b 1.8 mm (X fbh £ 1.8 mm) » 45h 2.3 mm (Y # - 2.3 mm) &
(7 407L AL 1S o B SPALEE I RIRER 15 mm o v F R
25 pL/5S min A & o RS A FFAEE R A FN 0 T LS
HLEBRFEE RyARE R QEOAEPETN I B
LSS R L ERREY 2 BB EE RERES 2T T
kR iF o

i
H
o
5
il
rﬂk
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A~ R A ML Rt AR REREY 4 R s
Referred table 7. The group in the experiment of Pleurotus eryngii fruiting
body powder ameliorates memory and learning ability in Ap-induced

mice.

L Dosage
Group AB1.40 Injection Sample (mg/mouse/day)
CON - - -
ApB + — —
MEL + Melatonin 0.26
LPE + 0.5X Pleurotus eryngii 21.5
MPE + 1X Pleurotus‘eryngii 43
HPE + 2.5X Pleurotus eryngii 107.5
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Intracerebroventricular
injection of AB1.49

-2

Oral administration with Pleurotus eryngii fruiting body powder or melatonin

0 28 31 33 42 day

16-week-old mice

Recovery l l

Probe task Sacrificed

\ 4 \ 4

Reference memory T maze task
task
R T PSSR AL AR R B RE Y S Rk P A
)

Referred figure 15. The experiment schedule of Pleurotus eryngii fruiting body

powder ameliorates memory and learning ability in AB-induced mice.
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FHRGRE #F LR GHEH G- ERESE - 3
B w2 E O e
Food efficiency (g gain/kg intake) = (weight gain/ total food intake)
(2) BrREVnd 2R
| HFERE Y4 sk A& LI Kk Pd&kiTR 0 5 ) K&
roRET S FL RA Mk FREEFSLRT O AFHERY 3

A=

I~ PRI FEE LM E T R RE T SEd BY 2
R T L2 =% (Reynolds, 2007) o

1. -k 7 :#% (water maze task) (Morris, 1984)

as

PR AR S 2R R A Y 28 X BANE T A G ST 2

' 2

Tl

fa:#% (reference memory task) % % 4% % ;&% (probe task)> »2 T &
B F RS S
A kit T RRAE

A5 Ad 2 B8 s 125 24 > F 5 45 o8 23043 o 4
FHE R T ] SR LRSS T o S E LS 12 2
AR R G 25 AN FREFTANF kR LR T 5224
j**ﬂ@ﬁ%%?ﬁ&ﬁ&’u%§39°$%$ﬁﬁﬁﬁj1
g 3 N R IR TR NDE SR WA LE & - PR LS <

T OB 00 AR A P T 5o R BT 5 iR L 30 )0 £ e

F#2RL30F 0 BITT - AEHK S A A0 F PN P RT
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Quadrant [] Quadrant I

Quadrant [[] Quadrant [V
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oo R R ED T S R 30518 0 kw Y KL 3040 £
BEFT-XFEH o OFAEL)REFLIS o H X o
C. 7 B FPlFm&

ARG LR F M RS R 3L R EF o LR T S AR
”’%+§§@“@%$:%W’§¢ﬂ%%90ﬁ’i?%%ﬁﬁ
#c %8 (Etho Visoin XT) % RN S R o T Lok
B2 9 Uin TR ~ PRARRAE T AR B AR 2 BT o

2.T 3 g #@% (T maze task)

TFgy #RE% 2 5 eR@ds {ir Bz g &
ﬁﬁﬂéﬁﬂﬁéi%%&@’ﬁ§¢ﬂ%&2@1%ﬁ:$%ﬁ§
favd 2 B g BTV ERIEF LS B LA S FRA G
¥ (Bower & Miller, 1958) -
ATFHEFRRAL

PERR 2SR T T FETEE S 50 Bl i
2o g SR RE CTEFAYE 702102 20 24
B 4 BERED A - PEEMEE S0 L et R o
B. T i ¥ 3¢k > 5

2 & %% Deacon % Rawlins (2006) 282k > j# » /] BI04k &

>

tHGFRAME RSB IEFT FHeE%R EFw R Z S
8 [ PF o M) B HEGZ Fogl o 5 - A3 2 L pladag (left and
right arm) A& sc % B s> A W5 &) Bcitde4oid i (star
arm) fd A B2 HEESAL o Eew H P KL F g BB

By Xy g p i) ﬁT-}w/ ;FE°M: I 50

EARIRAHF L REEVRE T B ES S NE )RR
& T RERL T 0 RIR IR R 0
IR Z RITT X 2eg PIFURRA SRR Z R IR IR 0 ) B



70 cm

( Detachable door

Left arm Right arm

Star arm

RS- TR KR

Referred figure 17. Instrument of T maze task.
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RIS AT Y R REH ST 4T 0 2
HHBEAFEFTZ A 0 D B AT S R R T 33
PRl B ARE LR IS LRI B B%

0 R SR AR F A > R RE L

P REEFT

() BRMAILE 4 it 4245
RHASLLR ¢ p 0P EpA KER R 2L A0 ¢ e
SR L dp R R IR TR B AP B R
L B pdk s KER S
e BiREw g 29 12 2 F bR L SERE 1]
mL & FHf | Be R ocdi 1S mLiksdpeg? -2 37Cr A
BFE N2 ) B R A £ SiEFHs (3000xg 2 20 min - 4
C) B a2 ¥ 15mL e 3 g ¢ ¥ §30-80Crkfank iz >
B1s e 47 X " % viepg g dfis  (aspartate aminotransferase, AST) ~ &£k
[# Yefé g *<ps  (alanine aminotransferase, ALT) ~ /k % % (blood urea
nitrogen, BUN) ~ »+f#p& (creatining) % fi% (uricacid) = %% % # it 4
How R i B-F o] BUX By (brain) ~ s BR (heart)~ 5% (Kidney) ~
iR (liver) ~ "% (spleen) ~ & ¢ (testis) # &% (epididymis) #- &
el €8 0 L HITERAE S L B L 02 TR 2T 10%45 5 +h%
7 (formalin solution) B @ 3 % fé:& {7z & » £ 5d Fife Yy iv=
kit B I ERA N 2 B g 74 4 (hematoxylin & eosin stain) > i

SRR R RE R R 5 0-80C -

1o

/J‘ “Q%;}i}_%; ;“Z‘J‘ }J“%B&:—J: ’4\'5" EX 3§ = 7 %_ %/\ 10 %45 ES "Hi/‘:, /|>? I"] T_ 0
A
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i (PH=7.4) > e s g s (Nippi-891300) **rkip ff i Bras » &
skig#FE 10 24> FrEorEks K isieiTae (400 x g0 7 min- 4
C)>Bor FR» ¥ - B 15mL g g ¢ > &k 535-80C > s
FRlepiphitv-dd ~F R Y RAF PR

3. Lt T-3-v § BB
A &P RE
flr PAIFPFH T 21-39 B ¥ 2 & (Cat. No. E93893M,
Taiwan) B 2~ Yo Bipe b 1-3-v 2. 2 &0 BB F KL 0 L 4
AR R B 2 B TR PR g B iR £ 0 F e~ HRP
conjugate > *tEEELITH TEEd ¢d Fd FAF I o FF I AKFL L
Bifeiin-Fev 7 EAXF o
B. &Rl 3¢
#3440 50 pb BER ZERE 2 & 0 £ 4~ 100 ub HRP
conjugate - # % ** 37°C ~ 60 4 4& » f 4 wash buffer &3 = » = 3t
4c ~ 50 uL chromogen solution A % chromogen solution B » ¥k 2 %
5 37°C ~ 15~ 4 » &34 £ S~ 50 uL stop solution 1k & Ji& o 37 4
d S L F 4 o * ELISAreader :f B~ 450 nm 2z w3k {@ 5 ¥ st

R R T LT Ve Ll S

ek

5 o
R e 22
A R RIZ
1 * Cayman z TBARS 7 # £ % (Cat. No. 10009055, USA) i
AN R oL G R TR B AL E
F PP oo B (90-100C) T g @A Tt X
(thiobarbituric acid, TBA) 2= ‘= d 45 & >} 45 & 3> 535nm T &
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F Rk E o
B. t& iRl 3
der 100 pl &k B 2 BB &2 51 10 mL g F o f 4o x
100 uL -+ = %= L #x p& 40 (sodium dodecyl sulfate solution, SDS
solution) & #F#53 t& » 4r » 4 mL *color reagent & ~v /= # 5 > -
FRAAKE Y L) 2 M Bt ki 10 A B R
FiiTdpe (1600xg> 10min> 4C) B=iig >z R # % 30 ~ 48
Y F% 150 pub 3 96 344 o & * ELISA reader 3 P~ 535 nm 2=
kiE s THrFzEkEF CREEERD ﬁﬁ”‘”‘b R ]
g2 7 £
*color reagent: 530-mg 2. TBA +c » 150 ml TBA acetic acid solution
% 50 ml TBA sodium hydroxide
5. %0 AT 4z Bl
A HiplRIZ
F1# Cayman 2 protein carbonyl colorimetric 7 ¥ % & (Cat. No.
10005020, USA) B| T~ P 3-8 HAF t 122 3 & o kv TR AR
dagpp d A B F AR THRAF o H e 242
7 % 3933 (2,4-Dinitrophenyl hydra zine, DNPH) 12 schiff 4¢3 » 25 =
hydrazone 2 4~ » 2 # 370 nm F & 5 &k iE -
B. il
B~ 100 pL #& & 4e > 800 ul- 2 “DNPH solution > % » 2 mL #% £
oo g ¢ oo dplE R de » 800 ul 2 25MHC> »r 2 g gk 1) B >
FIE 1R - KofE 4~ 1mL220% = % ¢ B (trichloroacetic
acid, TCA) 253 » *»/kip#E S A4S 274 (10,000x g »
10 min » 4°C) » #- ,F,.ﬂ;»f W BMEAF - o L4er ImL 2
¢ fgle fac fig (ethanol/ethyl acetate, 1:1, v/v) » B 353 & (7.

(10,000x g > 10 min - 4C) » P it HFEA4F = X ov;.“fj,?t,iévéc»
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500 puL @ pe#~ (guanidine hydrochloride) » i& = &~ (10,000 x g > 10
min>4°C)> B~ % 220 pb & 96 34 45 > 2 ELISA reader 3 P~ 375 nm
zow k@ o o0 2 38 KB4k % protein carbonyl 2. 7 & o 3t E o0

G

Protein carbonyl (nmol/ml) = [(*CA) / (0.011 uM ") ] x (500 uL/200 pL)

* DNPH solution : Dissolve DNPH (10 mM) in 2.5 M HCI.

* Corrected absorbance (CA) = sample z.¥x sk i# - control 2 vx 3k &

6. d& i &L d (immunohistochemistry, IHC)
A &P RIZ
LRSI ERLI EFAJNT LRFE Y e s T B -

Pt Ft8 22 HRP conjugate 2 = z 7L 7% % %= (diaminobenzidine, DAB)
FEoFRRplER? LT BRI RL R SN TT O ke
PR 2 2 IE Y PRBRATARZ =F o
B. %ﬁiﬁwﬁﬁ
() ‘fmsr B AT
ot rg2 IHC sy B 3020 30 s 40 A48 ik B | Re
* 95~90 752 50%iFp 5 4 4 - £ EDTA buffer ix iz x it
20 & 43 0 2y F RS Ao
(b) ‘s> 2 4 d g
e r 5% HOp 3 s B b RETN Rt d PR IR A S
BIE 42,15 & {8 12 PBS ik f1* 5% .1 X & i (goat serum) i
30 AR BB R Y G L L A EEA B
= ABrrog B F Jis 2 ] PF 0 £ 12 PBS e 0 e+ HRP conjugate
% 45 &~ 48 > 11 PBS ‘ij"i;t g% &4 B DAB it* 1 4450 (F AR

mH A d 1610 PBS Gk o * gRA% %4 %% (hematoxylin stain
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solution) #-imPe F 4 ¢ » R BT R P RITE o
(C) fmixir ¥ 4 5 i dg
BicHk s > P RO E 2 0 Fae B RS @A) F F

—\yz}

o

ERY o AL RE
7. =% AP za¥.z T &
oo gt B2 IHC iy B3 40 B A ACBLARTT T il P e % o
FI* & 47 gt 88 Image J (pro plus 6.3, MediaCybernetics Inc, USA)
AAT ARG AP BT R L P A o 3 E e

AB S 5 AT A0 = (AR s G /2 %6 5 44) X 100 %

)

- 4 # #4p M 23 (Pearson correlation coefficient)
A GAn M Rlics o b A B g dc B afhgp B fE o g Ap i
2. RiE (Rsquarevalue) % it 1fr-12 BF > BeiE4%diT 1 & &3 ik
TR ARM o BEEITO A A S PRI T 0 R EAREIT-L
AR £ A 8t I M (Egghe & Leydesdorff, 2009) - & f #4p Bt 1%
Bz ip M AR L& § %@ Evans (1996) 2 77 7 - Hip M 2 A
A & Hc3s 4p M (weakly correlated) ~ #= B 48 B (modestly
correlated) ~ ¢ & 4p B (moderately correlated) ~ 3 & ¢ B
(highly correlated) ~ #%& & 4# B (extremely correlated) - R &4
s /4 % 0.0~0.194 -~ 0.195~0.394 ~ 0.395~0.594 ~ 0.595~0.794
% 0.795~1.0 -

7~ BIFA
A3 B #718 2_ #edp 4 mean * standard deviation (SD) £ o1 o 1 * At
48 % Statistical Analysis System 9.4 (SAS Institute Inc, 2010) & {7 & 37
 H F3 %> 247 (one-way ANOVA) ;2 » £ 12 Duncan Test +* #7
Plew £ B> p<005 27 H AR E 3 HFLER o
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Fr i BE8H

F EPRBIFUERZ-RSLLY
— AL LT ARIED e ZoRA S E A SRR e
IR SR RN IAE SECEE O i 1R SO I A T2 G SR
2 ERABRB2ZERZ 3§ onk (airvelocities) » — SATE G R I E (8 2
ke G5 5~8% 504 £ B 5 82.34~99.76%  (Kulshreshtha et al, 2009 ;
Kumar et al, 2013 ; Nakalembe et al, 2015) o e & & = 6 > o 5 GHE? § &
RS T IE I SPE SR o % B1+B2 2 #dkpe % > 59 500
BORAEA S AT - LR e A s 2 F A3 5~16% (kT
£ %5 1997) - 425y H S B LAk T ARG SR AL S p R
A g @ R 5 (phospholipid) ~ 44 5 i) 7y (sphingolipid) ~ %A% 47
(sterols) = = hE#g (triterpenoid) * » - fLaFEgz 2P 5 2 £ 9 2 L1~
8.3% (Crisan & Sands, 1978 ; James, 1995) o & 36 = & > ot p| 2 & | * ¥~
<72 (Kjeldahl method) » &EFH 2 § £ £ 5d § ¥ (nitrogen factor) %
Badedd 78 Aa w5850 T2 N-acetyl-glucasamine %
Edr o gt 2id R g GAR A H o AR Y R - g (6.25)
$ 1% e14,38 & (T4 F-0 2.3+ 8 (Crisan & Sands, 1978) o 7 gl kit & # =
Booopt LA BAAZ - 5 Y dacd £ 40~70% (4" 5 2004)
ER U & FEEEE S AN IR S R TN T T O
Gl % 8.34+0.14% % 91.66+/0.14% © e 4 & ~ 48P H ~ e v 2 BLOK
tE&FZE w0 85 572£0.02% ~ 1.55+0.01% ~ 16.79+ 0.11% %
6760+ 0.26% (DB) * § ~ jrig &M o B A 2 LGS F Wb ARIFE
SR T8 - A RO AN R ER AN N A S L A A R
6.33~9.57% -~ 90.43~93.67% -~ 4.50~5.81% -~ 0.42~1.55% ~ 8.84~16.31% %
57.41~85.04% (DB) (fr » 2009 ; £ »2013) « 5 & 1+ ik 2 s kBT F 4 %
AR FIEF AR R TR B RO A PRI TS BAEE
2 FfE kiR 3 k73 (Chang & Hayes, 1978) -
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Table 1. Proximate compositions of Pleurotus eryngii fruiting body powder.

Composition Content” (%)

Moisture® 8.34+0.14

Dry matter 91.66 £ 0.14
Crude ash 5.72 £ 0.02
Crude fat 1.55 + 0.01
Crude protein 16.79+0.11
Carbohydrate 67.60 £ 0.26

# Moisture and dry matter were presented on air-dried weight basis, other were

presented on dry weight basis.

®Values are expressed as mean + SD (n=3).
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By 2RFIFHLAZBALILLH
R PEHIFME AL ELISSHEE > AR ¢ 3
BARLECORE S S TR E A EE R e RE

- $imAGE
j’%ﬁﬁg#ﬁ‘ FAMFCHEY A NARGIEERF L FRER
FE o A ANERE TR B4 kR (Eyetal 2007 5 7 > 2009) o
Fv)}%#ﬂ PAMTFIE G RaEA 2 4R g M EE LR 2R
W& 7 sz (Briggs, 1972 5 Rahman et.al, 2003 ; Paul et al, 2010 ; Zhu et al,
2011) -
d - REF i@ I I ML A2 4 mE) 2 E 5 1.36 £ 0.05
mg/g (DB) > & = (2009) #“i# 2. S 32 2 e g3 78k R 2 § & 5T
7 & (144~160mglg,DB) 4p iz o 2 27 3 Z 5% B H 0§ L 8 F % G
A > H ATl &8 WA 2 2 fes (Pleurotus eryngii - 1.36 £ 0.05
mg/g, DB) > £ 4+3¢ (Flammulina velutipes white - 1.05 + 0.06 mg/g, DB)
> & K ¥4 (Pleurotus ostreatus » 1.00 + 0.02 mg/g, DB) > 3 &
(Lentinula edodes 271 - 0.76 + 0.15 mg/g, DB) > p #igi (Pleurotus
ostreatus gray » 0.73 = 0.14 mg/g, DB) (= - 2009) -

“HEEE
”ﬁity Afigen-fo A PP v RGeS L B x flgp 2
HERAEL P Teig 2 7 % (Tabrizchi & Bedi, 2001 ; Wei et al, 2010) -
Ho 4 Wb gy P o 457 MGG e iR 2 G IEPRRE B EE
(Gome et al, 2011 ; Vinadé et al, 2003 ; Carlezon et al, 2005) -
d 2 - 257 i pd T IHE A2 Hﬁ!\ﬂ z % % 3.07 £ 0.08 mgl/g
(DB) » ¢ Bao % + (2013) 1% BIi % fs#-2 o 55 A BB f 12
%40 % > pI#EOR 7 £ (175.64 19/, DB) A > % M3t AFT
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Table 2. Contents of ergothioneine, adenosine, total phenols, polysaccharide
in Pleurotus eryngii fruiting body powder.

Functional component Content® (mg/g, DB")
Ergothioneine 1.36 £ 0.05
Adenosine 3.07 £ 0.08
Total phenols 3.58+0.13
Polysaccharide 223.89 + 18.39

#Values are expressed as mean+ SD (n=3).

"DB is abbreviated as dry base.
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FHTFMFBAFEE IR REG R LEH
-+
c

G A S PRz £ B (p<0.05) -

PR ALY - BREBEAZ A ERATEA L G R E g
ek o w2 SE B i B A i ¥ 74 2% (Halpern et al, 1998 5 Lambert
et al, 2005 ; Biesalski et al, 2007 5 Rossi et al, 2008) -

d 2 - S5 7R+ LA 872 5 358 £ 0.13 mg/g
(DB) » &# H s 5 #* gip2 M- 7 494 > 8 ME A 5 4 (Agaricus
bisporus) 4.54 + 0.17 mg/g (DB) > #g;# & (Cantharellus cibarius) % 2.39
+ 0.23 mg/g (DB) > 5 3% (Suillus bovinus) % 2.16 + 0.07 mg/g (DB)
(Robaszkiewicz et al, 2010) ©

T~ S
PEMEI2 Gy IRz s R HEHBERE S5 AR
&4 (Zisu & Shah, 2003)<#7 3 dp 1 2 e 46 5 P 5 g 1 ~dubd R -
W L E 4 % AR 2 (Kang etal, 2004 ; Chen etal, 2012 Li & Shah ,
2014) -
d 22257zl 7B A2 JpE
mg/g (DB) ; Lee % + (2011) #= 3 dpdi ¢ 055
% 341.0+145mg/g (DB) » B > A AT 5 & i X L B % R )V AL 5 A
¥ Ak olee EAFTZER 2 AEEF LR AT BRI 2

P AR S BT R ERRT L EF I MM ER

-
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A ARG FIRHERACIFRARELEY
AFEE RIS APrgo 3 A 2 B RArE IR WA R R 2
C57BL/6J /| 8 » L MARZ sk 2 72 R R E 2 65+ FHP 28 & &>
Ttk e R WEB®maE ~ b2 Sl BRipHEE - 52
ﬁﬁ§?ﬁ4‘%aﬁﬁﬁ%ﬁﬁ%@ﬁi@?ﬁ%i%§§uT%§
B UEP o
— ~APrait B E R &S A FHI FEL A C57BLGI - HE 2
sE2ZRE
A BB PG IR R L ] BT E At
2510 ~ 2653 g Z R BA R (A=) JEEFEpdHES > % > T
FARLEGFAME A2 E WML EFEE N L BN E
¥z T 4 27.07~284600 & ) BT E W A& 5 1.71~2.50
CrafFLil-aikss g e | HTHRESE S 018~0.21Kg -
EP e ELme A% K (food efficiency) % 8.45.~12.12 g gain/kg

intake » ¥ & "E‘F“‘%‘;iﬂ ood bR ST v A1 8 E T g &8
SR R ASMER ALY TR LR R A

I RGNS FTHEL AE C57BL/6T /) R ‘}ﬁ‘:‘:’_ v S22 P
#w 5 C57BL/6) /| g4kt peig+ F A KA 6 » i it
ﬁ{l’a\’}‘rﬁé% I = ’”:‘14 At #ﬂﬁ'{‘ T &Lﬁgtg‘ pp‘&r‘]ﬁgg o

\\\?{r

(-) ik
X PR % VR g vRpF (AST) 2 MRk 3 dRphddeps (ALT) £3% 0
R FE R RORARAH I IR E R 2 &4 > PRI § R

B RS o % Y AST 2 ALT A3t e d 1 Rl > 7
d AST 2 ALT k& k3= e sy L 2 f >4 (Gowdaetal, 2009) -
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Table 3. Effects of Pleurotus eryngii fruiting body powder on growth and food intake in AB-induced impairment C57BL/6J mice.

CON AB MEL LPE MPE HPE
Initial body weight (g) 26.53+1.92%  2586+136"  2653+212" 2550+152"  2518+211"  25.10+1.98"
Body weight at week-6 (g) 28.46 +2.32"%  2836+135"  2814+225"  2744+174%  2707+143"  27.70+1.99"
Weight gain (g/6 weeks) 1.94 + 0.82" 2.50 + 0.91° 1.71 + 0.24% 1.85 + 0.68" 2.02 +0.92* 2.19 + 0.82*
Food intake (kg/6 weeks) 0.18 + 0.03* 0.21 % 0.02* 0.20 +0.03" 0.20 + 0.02° 0.19 + 0.02* 0.21 + 0.04"

Food efficiency (g gain/kg intake) 10.51+ 4.42”  12.12 +4.39" 8.45+ 1.16" 9.24 + 3.41* 10.54 + 4.79% 10.64 + 3.99%

Values are expressed as mean + SD (n=8). Means with different superscript letters within a row are significantly different (p< 0.05).
CON: control group ; AB: amyloid B-peptide induced group ; MEL: melatonin group ; LPE: low dosage of Pleurotus eryngii powder group ; MPE:

meddium dosage of Pleurotus eryngii powder group ; HPE: high dosage of Pleurotus eryngii powder group
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Table 4. Effects of Pleurotus eryngii fruiting body powder on serum biochemical values in AB-induced impairment C57BL/6J mice.

Serum parameters CON AB MEL LPE MPE HPE
AST (U/L) 49.43 +6.25°  46.75+ 2.60° 48.00+6.63% 4750+ 4.66° 5513 +3.64" 5557+ 459"
ALT (U/L) 39.38+6.61° ~ 39.00+2.88°  37.13+3.09°  48.13+7.00° = 46.25+3.96°  53.00 + 2.26"
BUN (mg/dl) 32.64+262%  3484+519%°  26.13+143°  3384+461° 4098+ 150"  42.17 +2.40"
Creatinine (mg/dl) 0.27 + 0.02° 0.31+ 0.02* 0.28 + 0.02° 0.27 + 0.03° 0.28 + 0.02° 0.29 + 0.02"8
Uric acid (mg/dl) 3.51+0.47*® 350+ 0.94"° 3.56 + 0.96"° 2.96 + 0.49° 3.66 + 0.26" 3.49 + 0.20"®

Cholesterol-total (mg/dl)
HDL-cholesterol (mg/dl)

LDL-cholesterol (mg/dl)

HDL/LDL

87.88 + 11.15°
67.38 + 11.45°
13.50 + 1.20°

4,73 + 1.108¢

109.63 + 5.32"

81.38 +2.62%

16.63 + 2.20°

4.69 + 0.408¢

116.25 + 18.50"

86.63 + 4.27
2238 +5.18"

3.78 + 1.12°

105.63 + 7.78"

81.75+ 7.27"

14.13 + 1.895C

5.61 + 0.90"8

106.13 + 8.51"

86.00 + 5.88"
13.13 + 1.25°

5.86 + 0.68"

108.00 + 10.06"
85.71 + 9.39"
13.57 + 2.19°

6.33 + 1.11°

Values are expressed as mean £ SD (n=8). Means with different superscript letters within a row are significantly different (p< 0.05).

Abbreviations: symbols represent as in the table 3.



dide B5v g &k 2 g FHEAE 7 #E (MPE)

% 3 A& (HPE) 2 -7 AST P 4 8 ** CON & (p<0.05) » ALT 7=

7 1Pk % % (p<0.05) ; 195 Mazzaccara & + (2008) # 7 4p 1 >4 3 8

®* C57BL/6J /] & 7 +v¢ AST 2 ALT 5 % 7 & 5 91U/L 2 70 U/L >

#i?%%%ﬁi$ﬂééﬁ%4?%%%§’+@Wﬁﬁﬁﬁﬁﬁ

P iediE Y AL KRN BTSSR T AR R TR
ol @ g AR e

(=) Tk

THacdpdcd & 2 L% 5 (BUN) ~ #wfFaL (creatinine) - Ak fik
(uricacid)cBUN # creatinine = 2 4= #8 p 3-v 5 % 42 % & 4= uric acid
Bl 5 rErA (puring) 2o iR Bpst & fo 5 iput Rl £ IF i T TR
S o IR FTSALG ¢ 13 2 T 3kak (glomerular) i g i i
"< > mjh? BUN -~ creatining 2 uricacid )k R % > <7 75 T4
% 2_4p ¥ (Musso et al, 2012 ; Johnson et al, 2013) -

d %o 5% & MPE 2 HPE ‘22 BUN £2 AB =2 creatinine & ¥
% ** CON /= (p<0.05): #3245 Mazzaccara & * (2008) % I % &+ (2008)

%4 - C57BL/6J | & 7 BUN 2 creatinine £ % #i® = 69.00
mg/dl 2 0.42 mg/dl> & % % &2 | & BUN % creatinin fié #c i@ ¢ &
T H RPN e Tt & wwlp Bl uricacid ¥ &2 CON g ig ¥ £ £ >
BMra&S PG TAMEAHTRALTA 224G -

(=) 2Fmz £

PR AR AL Y MR R g Bd (LDL) A4 BE o0 e e e
B-secretasel #4+ % ApoE4 7 £ - § P-secretasel JE{EHf 4 FF 0 € 4r P
B APP 2 i 5 0 ¥ ApOE4 7 BB PF 0 § & AR R €A £
Afe o TR AR mEHA R o T T o A e B IP RABOEZ B R
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(Sjogren & Blennow, 2005 ; Yoon et al, 2005) - % % & 7 3¢ (HDL) B
A g EERR T AE I TR A S R AR > TR M R
23 2 (Gao & Yuan, 2010) -
2w %% k7 CON 2z % *2FpA (cholesterol-total) % & A & i<
s H 8 e (p<0.05): i & ¥ F]# HDL %2 LDL 7 # ##75- ¥ LDL
%5 > MPE 2 HPE =48 % > AB %= (p<0.05) » &7 4 & % g i
FEMPE AT ERL F? LDLZ 2 B RRPRABEZ bR 0 F
Fripgh  A# 8 et g2 B &S EREGFFIMEREL TP
"4 B ? LDL 7 2 (Alametal, 2011) » & § %2 8% & i F

T ARfE ot et v HDL 2 € 7 5 0 &2 LPE~MPE 2 HPE 222 AR 21 &

3

¥ £ P > e 5] MPE % HPE 2 LDL § ##< - ¢  HDL/LDL -
% » MPE 2 HPE 2.4 %4 > AB & (p<0.05)

SRS PSS AW AR CO/BL/E) | RFEefipHER 2 B
Thomann # % (2009) 7= % 4 417 #5758 Beg &5 7] A /A

PR i ERAREL T ERFGIVATE 2 A B A anbrE o Kk

RERERRE - 2T 85T AR e ndE B (162

0.06%) £ CON ‘& (1.75 + 0.13%) - 4 s422 %2 MEL 2 (1.71

I+

I+

0.05%) % 4 & % F & & % & 2. LPE~ MPE £ HPE ‘= (1.74+0.03-1.75
+ 0.08 2 1.72 + 0.09%) > Ap+t 5 3 B F A & (p<0.05) - } it ¥ Jaip
MEL -~ LPE - MPE %2 HPE 438 ¥ & % & F"‘ B2 4 0 R T R A AR
THARE LRGFTF PSS Ao R TR ?FT’?“»FY’%’;? o
AEE RN S At B2k Ea R ’?;:;—;%Kzi{‘ﬁa 5 (Jang et al,
2004 ; Ono et al, 2008) ° #+ #F » H AABLE 4o
HEzEEEMEZ AV LeNFIaly

BEZMRBOTEERG B2 RN AR B

PEERTAARGREFFE IFESFTHE A T aG e G T o
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Table 5. Effects of Pleurotus eryngii fruiting body powder on relative organ weight in Ap-induced impairment C57BL/6J mice.

Relative organ weight (%)

Organ CON AP MEL LPE MPE HPE
Brain 1.75+ 013"  1.62+006°  171+0.05% 1.74+0.03" 1.75+0.08" 1.72+0.09"
Heart 0.45+0.08" 049+0.10* 050+0.03" 044+003" 048+005" 0.47+0.06"
Kidney 1.07+0.05%  1.04+0.06" 1.06+002*  1.08+0.05" 1.07+0.08" 1.04+0.02"
Liver 412+0.24% 408+0.15" 423+043" 442+044" 429+043" 410+0.31"
Spleen 0.18+0.01*  0.19+0.02* 0.18+0.03*  0.19+0.02" 0.19+0.02* 0.18+0.02"
Testis 0.63+0.09"  0.63+0.05" 0.62+0.04"  062+004" 064+006" 0.66+0.06"
Epididymis 0.14 +0.03"  0.3+0.04" 0.13%004" 012+002* = 013+002* 0.13+0.03"

Relative organ weight = (organ weight/body weight) x 100%

Values are expressed as mean + SD (n=8). Means with different superscript letters within a row are significantly different (p< 0.05).

Abbreviations: symbols represent as in the table 3.



B~ &S 2GR WA AR CE57BL/6) | RApiRE e BF

Kemppainen % % (2015) # 3 %% 3R> f1 % PP 67630 § = o%
A 5 & F]+ (cerebral dopamine neurotrophic factor, CNDF) 2 NaCl -
beqq%waggaﬁm&fwﬁ%”ﬁ%#i”%Om—ﬁipf+
B3R H&E %4 ¢ 2. F‘“*’ B ¥ 5 AR IR G b2 B T
Cpy o BT FACEARRE AR G T Teitime o @ it V245G o
Flot o W) ReRE Y e 4 2 e Ald RFiE B ABpgo T4
a2bd il b i e 2 B ralde o Bl 5 Pyt 400 f ks 2 e s
TRV g eIt e MR T X ARG E R e (vacuoles) % K
*z ;% (inflammatory cell infiltration) 2. % B x4k & 2 g+ 7 180
7§ I %

J

3

I ARG PG FUE AHE COTBLIGT /| BAFTHRE 2 B
W= 2 Fess P2 HRE %4 8% » 7 ¢ 5P ¥ & &%
(central vein) % B2 *F5gm 5 o) BEA - B & 7 2w o Rk
(cytopathic effect, CPE) 23 % o p* 5% &2 A5 3F8 s fp ik g% 40 i+ - &
TARE BT RIS RT 2 € E ATz 2 ;FI,;

Bz = %?‘,ELF‘« 7 #2 HGE %4 %% > 7 L% ¢ (renal tubule)
I EEA P F o] ok 2 & (glomerular basement membrane, GBM) = &> &

FARCESERELRE S EEADTH A iR AP
%?«ﬁé"ﬂv"* ,Eﬁ_};,,%ﬂg ‘%\'%"Ij"ﬂb;}ﬁv%
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Bl- ~ 2@+ F b R H AR E4E G 2 C57BLI6) | Bl sz B4 (B2 v 5% < % 600 um)

Fig 1. Effects of Pleurotus eryngii fruiting body powder on histopathological alterations of brain in Ap-induced impairment
C57BL/6J mice. The images were taken 40X magnification with H&E staining. Scale bars = 600 um. Abbreviations:
symbols represent as in the table 3.
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Fig 2. Effects of Pleurotus eryngii fruiting body powder on histopathological alterations of brain in AB-induced impairment
C57BL/6J mice. The images were taken 400X magnification with H&E staining. Scale bars = 60 um. Abbreviations:
symbols represent as in the table 3.
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Fig 3. Effects of Pleurotus eryngii fruiting body powder on histopathological alterations of liver in AB-induced impairment
C57BL/6J mice. The images were taken 400X magnification with H&E staining. Scale bars = 60 um. Abbreviations:
symbols represent as in the table 3.
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Fig 4. Effects of Pleurotus eryngii fruiting body powder on histopathological alterations of kidney in AB-induced impairment
C57BL/6J mice. The images were taken 400X magnification with H&E staining. Scale bars = 60 um. Abbreviations:
symbols represent as in the table 3.
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Pﬁﬁﬁﬁ?ﬁJ’iﬂiﬂwﬁﬁﬁéﬁﬁgﬁ’ﬁéﬁﬁmw
Yo B o) BUFRGIRA G G R G B o MR E Y a4 (Semaretal,
2013)c g AT A R P REBR TR LG I I ML A S LI N
L RRE Y o
(-) kit iem
PR B R B R A A gk (B - %) B BT
LT L2 PFRERER S MRS IEEFFHEALT LG cd Rk
Fiad 22k - AFFRZRe 723 BN GHe X T3z 25

- MAE— 5T REK D RKie - X 5 DA =7 FIF R E%K

o

1. %% :=B#% (reference memory task)

AR 5 MOITIS "RiF 7 3iBk 2. & — ML Bl il T S B v 5w
%o efhae d RIEZ ) R ESEFRY KB e A TFEL R T S A
FEZEB T RETEREAERT 0 CROFEFEFILRT L
(Porte et al, 2008) -

A. iR pFRE  (escape latency)

235 L BRD) EA R REREFL LT ST LR
BRSO 5 - X HPE B F L LT S h i pRRE S
75.15+13.73 #)» P A K>t H 8 £ % (p<0.05); MEL - LPE 4= MPE
ez oA s s 84.92+7.64285.21+551 2 84.67+6.87 0 &2 AB
i (85.67+ 6.76 ) % CON & (87.17+457 f)) * &b ¥ £ B - ¥
= APF > CON g FRY =l 4 » WH LR T S -F LPRP

W4el 1864+ 4.84 ) AP wRliciFiE 5 8338+ 10.28 f)

8 2+ 7k kA2 LPE~MPE 2 HPE & (61.29 £ 17.28~40.67
7.73% 4010+ 8.284)) % K ¥ 153t AB & (p<0.05)» 4 %] 5€ 26% -
51%% 52% - § % = X FF > &2 AB 2 4pifiz > CON ~ MEL ~ LPE - MPE
% HPE $93 B ¥ 124 3 (p<0.05) > ¥5'&4* F 5 32~85% °
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Table 6. Effects of Pleurotus eryngii fruiting body powder on escape time of reference memory task in Ap-induced impairment C57BL/6J

mice.
Escape latency (sec)
Times ordinal CON AP MEL LPE MPE HPE
First day +87.17 + 457" 8567 + 6.76% 8492 + 764" 8521 + 551° 8467 + 687"  ,75.15 + 13.73°
Second day  ,18.64 * 4.84° = ,83.38 * 10.28" 64.17 £ 8.96°  61.29 + 17.28° ,40.67 + 7.73° ,40.10 + 8.28°
Third day »17.88 + 583°  .88.29 + 4.18% ,60.08 £ 3.28° 4517 £ 17.10° .17.38 £ 8.96°  .13.25 + 5.16°

* Means with different superscript letters within a row are significantly different (p< 0.05).

* Means with different subscript letters within a column are significantly different (p< 0.05).

Values are expressed as mean + SD (n=6).

Abbreviations: symbols represent as in the table 3.
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45 2 2 LPE ~ MPE 2 HPE 2 RI%E ¥ i# 5% * B0 4 - P B4 E40F
Wik T 52 PR (p<0.05) o d LR T o FEA L RS Y
Z A B S E 2 ETFME A AL 2 AL “"ﬁi‘ﬁcﬁﬂ
REY a4 oo
B. ¥ ki3 (escape distance)

W FEAE Ry ) BT R R R IOF LT L A 2 R
o tRRB T B P HEF P LT ST R 2 BT - AR KT A
ARFARF VER L RPARRE el bl B Bl R s o A B %
B % - X PFF>CON B0 F il T 5 arpgid 2 i@ & 9.90
+ 0.59 &% > p g MEL ~ LPE 2 MPE ‘= (11.47~11.95 = )
(p<0.05); % = = » A AB .2 (10.30 £ 148 2 %) b Happ wig ¥
RY R e WHLLT AR R Y § R R
(3.61~8.27 2 &) ; CON-MEL~ LPE ~MPE 2 HPE =4 % % 3.61
+1.28-827+201-503+£1.81 -751+£187 2% 478+135 2% &
AB e dpdit szt P £ 8 (p<0.05) - % = % pF » CON » MEL ~ LPE -
MPE 2 HPE & (3.36 £ 0.44 ~7.94 + 168 - 523 + 2.19 - 3.56 + 1.31
2 346+ 1.78 =) % A% K AR 2 (11.06 £ 1.12 2 = ) (p<0.05) »
%) 452 70% ~ 28% ~ 53% ~ 68%% 69%F G o
FUR A Bl A2 ks o TR AR EHFPRT
TPEAZBEHL 0 T GIEEF AR AN e HEFRE o RS L RS
FF M4 A2 LPE~MPE 2 HPE 20" ¥ i85 X $icz # 4 > P &
SRR E T 52 jEdg (p<0.05) ¢ b i B R BT 0 AP R %
R RT L2 Y o &SI T AT g el | Hislh
FYzid  biFLRAT O €53 RFZE % B FH2
Bo T o FdBE T L oorpgk 2 jEaE € fie (Cuietal, 2015) -
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Table 7. Effects of Pleurotus eryngii fruiting body powder on swimming distance of reference memory task in Ap-induced impairment

C57BL/6J mice.

Escape distance (m)

Times ordinal CON AP MEL LPE MPE HPE

First day +%9.90 £ 0.59°* ,10.80 + 0.51"®  ,11.63 + 1.54*  ,11.95 + 0.92%  ,11.47 + 086"  ,10.78 t 1.34"®
Secondday ~ ,3.61 + 1.28° = ,10.30 + 1.48" 18.27 + 2.01° ,5.03 + 1.81°¢ 751 + 1.87° ,4.78 + 1.35°
Third day »3.36 + 0.44° . ,11.06 + 1.12% »7.94 * 1.68° ,5.23 £ 2.19° 3.56 + 1.31° »3.46 + 1.78°

* Means with different superscript letters within a row are significantly different (p< 0.05).

* Means with different subscript letters within a column are significantly different (p< 0.05).

Values are expressed as mean £ SD (n=6).

Abbreviations: symbols represent as in the table 3.
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FEEAoWI T AR ERIFLLT S22 FBE it S E P AR A %
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FEAL ~ T4 B R AR o BlS 5 AEARE T 0 % % BEon CON &t p
g PRV A 25,70 £ 5.7 4 PAEB T AB e (12.20 + 6.9 )
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e W A R Rk g > oW L2143+ 453~ 2365 £
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= &) BT PR RURAEA 2 ﬁ&;i;gﬁz MR FEYE2 F At o 2% B CON
® (26.34 £ 5.88%) £k 6422 ek o (2224 +3.93%) 2 AT P
¥ x LPESMPE 2 HPE %, 4 %] 5 27.19 +5.60~24.30 + 4.16 2 28.40
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R P R g U2 P AT R PEABERE R - R G S I i
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\
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Fig 5. Effects of Pleurotus eryngii fruiting body powder on swimming path of
probe task in Ap-induced impairment C57BL/6J mice.
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7 e &£ % %2 LPE~MPE ¥ HPE & (19.49 £ 3.60-21.07 £ 1.83 2 18.18
+2.82cmfs) 4prt o F F BEF AR (p<0.05)°134; Sonn % 4 (2013)
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BF L P EFRREATHR G FAR > &S S+ TR A
feor PR A FEART T ARy AR AL G L P B RE

Z_Fh AL o
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%o WA A4E TR X T (Bower & Miller, 1958) -
WL i | RATFIHg AR ImIESHF2ZFLA Y 2587 AB
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Fig 10. Effects of Pleurotus eryngii fruiting body on T-maze discrimination
task in Ap-induced impairment C57BL/6J mice.Values are expressed as
mean +SD (n=9). Means are significantly different between the groups
(p<0.05). Abbreviations: symbols represent as in the table 3.
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T?%‘rwm/v\%ﬁ- FRAGHPFL DA P SRR RO 2 2
##x (Kolarova et al, 2012) -

BlL - %87 > AR 22 "¢ Bifiitt-3v AR 5 42.06 + 3.44
pg/mL £2 CON = (7.82 + 3.78 pg/mL)~ 4k & 422 % 2. MEL = (11.95 +
1.92) % £ & 7 = A& $% 52 LPE - MPE ¥2 HPE % (21.46 + 6.00 ~ 4.56
£2.90 % 1433+ 450pg/mL) gt > ¢ 4 AT EE LR (p<0.05) - 4245 Ali
2 Kim (2015) # 7 4n &1 % APrgpid » o BAgY « 3 H A 4 e s
WeE 0 Ak 842 cE = {8 (10 mg/kgday) & AR feApit o 422 gcE
Ve GSK-3B gkt o i€ MG Bk TRy 2 R o AP 4
AR rE 2 B P ERRE > P &S L g R A ] B

T ghpA - DRR 0 R R AR M T o Vv prig 2
fe i+ F Rk R TR D RgdR g 1L R 45 if 1< GSK-3B & 143 e (Songin et
al, 2007 ; Yildirim et al, 2012) ; ]yt - JLRek & 2 fe iy + F M- A 7 %
Mo B T-Fd kR o VAV AGRY BT 3RS o Ea T
GSK-3B i 1% o

¥

L &S AEET IS AR CO/BLIOI | Ri%gY f = pEkR 2 B

- (MDA) 2% vz A @ IFS M) iy 2 £ &
datk o %Y MDAERASR » R &R F CRARARF > < Nd GG
A% & (Janero, 1990) -

WL - BT AR 22 % MDA ER %33.35+3.04 um £ CON
® (17.72+1.06 um)~ 4k 843 2 % 2. MEL & (24.63% 1.77) 2 4k & %
e & & % 52 LPE~MPE 2 HPE & (25.63+2.19-2354+2.65 % 12.07
+6.27um) 4pvt > w5 BEF LR (p<0.05) - Cetin % Dincer (2007) #*
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Fig 11. Effects of Pleurotus eryngii fruiting body powder on phosphorylated
t-protein level in the brain of Ap-induced impairment C57BL/6J mice.

HPE

Values are expressed as mean + SD (n=8). Means were significantly
different between the groups (p<0.05). Abbreviations: symbols represent
as in the table 3.
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Fig 12. Effects of Pleurotus eryngii fruiting body powder on lipid peroxidation
in the brain of Ap-induced impairment C57BL/6J mice. Values are
expressed as mean + SD (n=9). Means were significantly different
between the groups (p<0.05). Abbreviations: symbols represent as in the
table 3.
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¥ GSH/GSSG 2 1 &7 ¢ B ¥ + = (p<0.05);4k 8432 jr g 2 & & 7] -

Q;ﬁd WY GSHZ 2 MEL XD 5 5204285 MDA -
;;va{ RN ARV RV SRl W il PR T I PO
7 F R B Y MDA RR B L TR G oS

- s RS EHEGIRWE A COTBL6I | B¢ F-6 FRAF
kR 2B

P RS Y FEAGAIEZ GE I Mo mEARERFE T ¥
AR e pd AR g R RE 0 Boe ey T Rlds 2 B
43 #a a2 A wre 238 (Aksenov etal, 2001) -

ML= 5kn  ABE2 Y v FRLF L& LR L 1292 ¢
2.10 nmol/mL ¥ CON % (8.89 + 1.62 nmol/mL) ~ #& 8432 k% 2. MEL
® (10.11 + 1.63 nmol/mL) 2 4% & 7 e #| & # 52 LPE ~ MPE ¢ HPE
@ (9.72+171+11.03  1.16 % 8.40+ 1.55 nmol/mL) 4p* » % 4 B E 1%
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Fig 13. Effects of Pleurotus eryngii fruiting body powder on protein carbonyl
in the brain of Ap-induced impairment C57BL/6J mice. Values are
expressed as mean + SD (n=6). Means were significantly different

between the groups (p<0.05). Abbreviations: symbols represent as in the

table 3.
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Fig 14. Effects of Pleurotus eryngii fruiting body powder on Ap plaques accumulation in the brain of AB40-infused C57BL/6J mice.
The images were taken 40X magnification with IHC staining. Scale bars = 600 um. Abbreviations: symbols represent as in the
table 3.
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Table 8. Pearson correct coefficients between administration of Pleurotus eryngii fruiting body
powder and Alzheimer’s disease pathology in brain.

Correlation p-t-protein MDA Protein carbonyl AP plaques
Dosage of Pleurotus
eryngii fruiting body -0.608 -0.984 -0.828 -0.541
powder
p-T-protein 0.678 0.608 0.701
MDA 0.907 0.680
Protein carbonyl 0.890

The range of Pearson correct coefficients are using the guide that Evans (1996): 0.0-0.194 weakly
correlated, 0.195-0.394 modestly correlated, 0.395-0.594 moderately correlated, 0.595-0.794 highly
correlated, 0.795-1.0 extremely correlated.
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Table 9. Pearson correct coefficients between administration of Pleurotus eryngii fruiting body powder and behavior capability in mice.

Correlation Escapetime Escape  Timeintarget Percentage of  Crossing in \elocity T maze
distance zone distance target zone correct responses

Dosage of Pleurotus

eryngii fruiting body -0.780 -0.776 0.865 0.706 0.747 0.180 0.426
powder

Escape time 0.940 -0.834 -0.796 -0.890 -0.741 -0.847
Escape distance -0.952 -0.955 -0.992 -0.725 -0.896
Time in target zone 0.966 0.965 0.493 0.740
Percentage of distance 0.984 0.629 0.845
Crossing in target zone 0.702 0.890
\elocity 0.947

The range of Pearson correct coefficients are using the guide that Evans (1996): 0.0-0.194 weakly correlated, 0.195-0.394 modestly
correlated, 0.395-0.594 moderately correlated, 0.595-0.794 highly correlated, 0.795-1.0 extremely correlated.
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