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T 22 53K IRJE (Alzheimer’s disease; AD) & 1% A 48 MR LR %+ ABF 5 2AHE X% (diabetes mellitus; DM)
FHHEAD X IR IR R AR H AD ARA TR ENK - AREAT 0 KAWL SRR
ESHEHE Streptozotocin * FE R ERIAMIERR © FR - SRR EIRIZOFEE 0 LI AD ERETHRE
093% A o DM K B2 &8 & 526 EAm Y T AR R & iR A AGIE - 36wk B o0 ik ARG 30 MR B T 3
2B E (P<0.05)  W#aFEAAEER AD &% B -F 3 B4 AT 58 % & (amyloid precursor proteins; APP) ~ B-
Rk & G-42 (B-amyloid-42; AB42) ~ B-4- i B (B-site amyloid precursor protein cleaving enzyme 1; BACE]) »
HEAL# E 4 (advanced glycation endproducts; AGEs) & & 3 78 H -F-o. (tumor necrosis factor-o; TNF-a) &% (P
<0.05) > MR FIEATKESN DM KR EATFHRETHATE BT QRGIFMBEFE M (P <0.05)  dk
L ERIAT BRI By AR R B AR K T AR SR R 0 A ALRE 0 B AD R AR R 0 RIL A

FmARE A o

ARG © B AEUKEY) « BERA ~ PIZOEREE ~ BRER - BEA+F

BIS

(o] 22 75 Bk (X OE (Alzheimer’s disease; AD) £y
P MR A M IR R R B B PR B R U B
il 4K 4 4t 4 45 (neurofibrillary tangles; NFTs)
MRS 28 KO8 S E g/ KENB-H kL
% M (B-amyloid; AB) JJ0 & [T 2 B B B (senile
plaques) » #E M S AR = B A » B
ZEMBTNAE LR ~ FHAETTIE T M B R 5 A (A
W24 (Gibson et al. 2003; Selkoe et al. 2004) -
EFRETET g - 4837 AD B EHSE R By
A R AR R A\ 18 BUR RS &
MRS AD A2 A AHRE 1% (Minoshima et al.
1997) %) 1 Ko AR FI 1 &S 4T A M — A BE 22K
R ReR G A e A 7 (R 4 R - Y
5 2% 45 (insulin receptor; ISR) » SUEREIY) iR

e

PEESAHRE - giaG IRy T 8
(Tun et al. 1990; Stranahan et al. 2008) » 1F AD £
Fagt o BEED AR B o] EEEIH insulin/Akt &
& Ak DR 22 Ze B Y ISR AYSE & RE T B
LETTIE R R E ZIHHT (De Felice et al. 2009) - i
PRI (diabetes mellitus; DM) J5 12 1 5 [ AT AL
FRARI RIS - S E 7R E > g DM
BFEER AD By E RGN 2-3 fi5 (Petot et al. 2003;
Zhao & Townsend 2009) - AD & F th 75 80% Y
NEFWERE > ERANRHERSLE 55
{oh P R e A 7 A FE B R M8 38 S B (MRaillard
reaction) | M L4X EY) (advanced glycation
endproducts; AGEs) » HEFELF A IS E (Rodri-
guez-Mafias et al. 2003) o DJJEIEF 5} Streptozoto-
cin (STZ) KEZKF# S MENREZREE - #
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IRENYIEGIN AGEs FISEBEEYREZ &5 (receptor
for advanced glycation endproducts; RAGE) & &
BE I BEEACBEIRE 5 B SR AT SR
% H (amyloid precursor proteins; APP) &£/l » p-
o7 Wl (B-site amyloid precursor protein cleaving
enzyme 1; BACEl) RHEEH S > (EREENER
K& AB (Ko et al. 2010; Cai et al. 2011) - FEEEL
R~ SR EBNAET  AEE - hEZ AD
BB P R AR AR - B+t
= (elevated plus maze tests; EPM) JHIE, » ZHEAZ
FBREIREHE a7 & B (Itoh e al. 1990;
Carvalho et al. 2013) - Az\ERLL DM %48 AD 2
B PSR B S EE YIS AD $51E
BT B6% - (L - AGEs - APP - B4
B (-42 (B-amyloid-42; Ap42) ~ BACEI %Y
BEERUR - IR BESE AD WRiE A4 -

MK E

AEEENY)

s EREN Y By 7N B M Wistar K B AL 60 €
(B E SR ARG AIRAE) » BRI
R 23°C + 1°C 0 JBJE 40-60% > 12 h YEHE(E
RN EASHEE - 45 1 wk HEHAR #7500 - 3
SeEh) o R Wi RAH - IR 4HRIRERR A% AD 1Y
DM 4 - 1F#4H & FJ Laboratory rodent diet 5001
(Purina Co., MO, USA) - DM 4HEE & =5 E (=
1) R HEEE 5 40 mg kg B.W." & Streptozoto-
cin (STZ) B4 MK » 554 AD 35/F - BB T
GEEEINZEHUY) Ry DM lBg4H - CIAR{E (DM + L)
§1 (DM + M) ~ 5 (DM + H) K& & 4R EEL
Y (% & 0.16 ~ 0.48 ~ 0.96 g kg B.W.") > =t B HH
6 wk - IR RMER - KR BT
FbEE - RS RS - BIERTE R 12 b Bk
B EUKBIARIMIE S S BT 404 - ETRE ST -

67 % H41

BIENZEEY (Lentinus edodes stipe extracts;
LedoStE)

HUE SH B BN (7 6 it &
SEEGEE) 0 MR E S K 2 EK8 h o
PUsBE 720 (121°C) #E7T 30 min Z2HY » ULEEZEHL
W R R 2 o
BN+ 33K = (Elevated plus-maze;
EPM)

BT KBS TT EPM g » Tk =EFy
FEvE SR > SRR ML 50 cm > EA WIS 5
JFE (open arms ; 77655 fE R 52 f7BE) FIRTSZ
EIEA T (close arms 5 & iE 5275 B 5E JJBE 35.5
cm) o {9 FE A g — (L ZERE 12 om > H
ZEfER 59 em ~ B 9 om - skEBFALA - BFR BT
BEHEROIE 1S em WEKRFE L fIHS
ZEf RO R R EUE A PO E - FIRFE
BIPAFE AR BN - B E BB AR 5 min
B Eim 2B A BT B ERE
(Ethovisi0n®XT Version 8.0, Noldus, Wageningen,
The Netherlands) #7753 »

IR D7

72 G I §# (fasting blood glucose) : L7
Bt R S PR R EIMAR » A EasiCheck a4k
FImAE RS mAEE -

M AEEE 2 (insulin) : {5 Rat Insulin kit
ELISA (cat#10-1250-01, Mercodia AB, Uppsala,
Sweden) » IAZAMREZ M - BREZBLHT
RSP RIE-UR-IBEREEY - Tk
%01 3,3,5,5-Tetramethylbenzidine (TMB) &4
ff - TMB 7£ Horseradish peroxidase (HRP) fY
AL T LB WAERERYIE FH MY LR
£ o ELISA reader > OD s, I E W YEE » DA

¢ 1. Laboratory rodent diet 5001 B = HEE& 2 5k bR -

Tablel. Composition of laboratory rodent diet 5001 and high fat diet.

Group Laboratory rodent diet 5001 High fat diet
Carbohydrate (%) 58 52

Fat (%) 13 30

Protein (%) 29 18
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ML 45 % Jg 1 4% i 1 1 24 (glutamate ox-
aloacetate transaminase; GOT) ~ [fil 5EEELIEN
i i 2 (glutamate pyruvate transaminase;
GPT) : £ F§ RANDOX Laboratories (Antrum,
Northern Ireland) 2 &) 2 74 3 &4 il 4H #E 17 77
#r > DLE 8 #ieHl GOT f GPT -

HaffE[ElE (Total cholesterol; TC) : (i FHREH
2 =50 7 4 (cat#CH7201, RANDOX Laborato-
ries, Antrum, Northern Ireland) 534 > DL %
YEEEF ODyyonm (Hitachi, Tokyo, Japan) JHl &0
Yl #E TCRE - = H MBS (Triglycer-
ide; TG) » HEHEZEHE4H (cat#TR213, RAN-
DOX Laboratories, Antrum, Northern Ireland)
3T BAor e T ODsso, HIERIEE
5 TG B -
A BRHE B D AT

APP ~ Ap42 ~ AGEs I ISR JIE - {#H Enzyme-
lined Immunosorbent assay kit 43 7] & USCNK,
cat#E91020Ra ~ cat#E90946Ra ~ cat#E91353Ge
J% cat#E0895Ra » 11> 96 FLEE# F A RIE L HY
LA EIER ED RS - BE AR EbE 2 ek
A m Bl R 2 IS 4S & 0 A HRP BEECAYHL
EYIEEAR - 1A TMB # 2L ELISA reader
J7> OD 50 MBI » DLEHIZ A B GRETER
AEEB& (L (R _EE malonaldehyde; MDA)
yaxill

HY 100 pL k6 & 4 mL 0.2% H,SO, ~
mL 10% Phosphotungstic acid F11 mL 0.67% Thlo—
barbituric acid (&> H,0 : acetic acid=1: 1) >
95 C/KIBINEL » FEE 1% N A Butanol #E/TEHY »

DL 2,860 g fEZREE U 200 pL b iR Aot
SEfEEE Ex515 nm/Em555 nm HIfS & B SR -

f&E 8122 3F K 5 -a. (Tumor necrosis factor-u;
TNF-a)

{8 Enzyme-lined Immunosorbent assay kit
(cat#ET2010-1, ASSAYPRO, St Charles, MO, USA) >
LUELISA reader 12 ODys,,, MIEMEE » DIEEAE

T3 TNF-o 215 -
BACE1 ZPE/5 =4 5/2_'_:\

AR ETEHEER  HEENEREH 8
ng uL™ > B 10 uL TJ(DDIBH)\H— B RIS
VEARENR (radioimmunoprecipitation assay buffer;
RIPA buffer) - 5z 2 a5 1L - 1K kk on /8 B2 5
10% Acrylamide gel &)k fE T/ HE < TR
Pk Stacking gel » HU'T Separating gel A% /H1F
HHE45 @D (transfer buffer) 5 FHEUH [EA/NYEE
E[J#&E (polyvinylidene difluoride membrane; PVDF)
IR 99% Ethanol » &K F7 AT =B &5 BB
& E B ARZEEEIRE - DL 300 mA #EFTHEE] -
SERCEEED - UMY PVDF B DLSR g% © #E4E
= 14 Blocking solution » %1% It 4°Ciz /4]
BPiAS BIRE  HEBLL 2 Rbiae =R 1 h
1% im A ECL solution (Amersham Pharmacia
Biotech, Amersham, UK) £ {1 > DL /5 % & ¢ 8
ArIEAH Z4% (LAS-4000 mini, Fujifilm, Tokyo, Ja-
pan) FHIE -
o-*£BES (a-tocopherol)

BU1 L BRI - S 600 WL &
50 ug mL" a-tocopheryl acetate (cat#58957, Sig-
ma-Aldrich, St. Louis, MO, USA) Y B AR E
ZF5EY 1 min » FEJ0A 2 mL Hexane EZ#<H] 1
min > 4 4°C ~ 2,860x g B> 30 min © U7 £ /&
REF—MERELE » HEZERIRH 350 pL H
FEEE > WL EZE BEEER 045 pm i L 2t
B REER RN E R OE T 0 FHE 80 pL
PUSRORAE @713 (high performance liquid chro-
matography; HPLC) 734 a- E BEE 2 & LJJFL,“A’@
HGRATFRIARR > BHE o- L B FERE (ug g
SER) -

wEt o

SR EE LIPS B (R ZE (mean + SEM)
Fon > BRA] SPSS 12.0 #RHAG 73 A o sl B 4s R DL
B[R T 8 B 47 #77 (one-way analysis of variance;
ANOVA) T3 #7 » R B 72 205 - FHLL
Duncan’s multiple range test #E{T4H 57 BHERL
P<0.05 REABE AR -
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AVEEHARE DM KR IBENE ERKZE YRR
HIZERE - BUKE ~ BERMENSE

K BB A= e BB RO R & STZ i
HihHERE (DM) & 4 » 413 2 fii 7R - DM
HRENWEBEREZ SN IEEH2-3 M
FOKEBEEZESNERHSE EREA
AR REFEREAHE ERIS
Pl & T 4k WK ZEY) 40 (DM + H) B8 B I &
0.54% ~ & B HA [ 1E 5 4H AV I BB (5 97.9 £ 3.4
mg dL'-119.4 + 1.5 mg dL" » DM 4 #y I
B 394.5 + 13.6 mg dL"'-406.1 + 10.9 mg dL™"
HEM SR IEF 4 (3% 3) - DM s ER4H R EL Le-
doStE 5 2 7 > DM + M & DM + H 4HAVifmfE{E
HTE2EA DM EEREEFE3HE > M
HE{E 349.8 + 15.8 mg dL"'-364.2 £ 25.6 mg dL™' 15
&% DM &H R 2R (P < 0.05) - 413 4 fit

# 2. DM RESBIEHEKEYIRER « JUKE

BT 4

o B AR IE R AHRE S 2 & 1.37 £ 0.07 pg L
~2.63£0.28 g L' » DM 4HfEEZ & 0.18 + 0.06
pg L'-0.65 £ 0.06 pg L' » BZERAEHE4H - DM
BBk A LedoStESE 3 EE R E 1.31
0.05 pg L'-1.66 + 0.26 pg L' » ¥=1> DM 4Hfi
ERIE R (P <0.05) ; £5 6 48 DM + H 4%
BEE 171058 pg L BUIEHAMBE SR
(P> 0.05) » BURHEE LedoStE ¥R FENY)H
IEREE -

DM K RIZENE EIRKEZE)E EPM &R
RS E

EPM Fy AD ZE 1) & 1% 5 F 09 2h P 5F £ &
7 (Belzung & Griebel 2001; Cheng et al. 2007,
Harris et al. 2010; Webster et al. 2013) - EPM 44
B 2215 [ Ky 301 s - DM 4H 1% Bf B 5 & Y
[ 193.43 + 75.82 s » (5 4R 2% R Y 64.24 +
25.18% » SN IEH4H 17.49 £ 12.05% 5 TEFIIL

A -

Table 2. Effects of eating stipe extracts of Lentinus edodes on food intake, water intake and body weight of DM rat.

Item NC* DM

DM +L DM +M DM +H

Initial body Weight (g) 443.60 + 11.40 o’
Final body weight (g) 468.90 = 12.00 a
Growth rate (%) 1.00 £ 1.00
Food intake (g d™) 2490+3.10b
Water intake (mL d') 49.06 +£10.45b

426.90 £ 11.60 a

405.00+17.30b
-1.13£0.49
53.71+443 a

25120+ 51.13 a

411.00 £ 11.60 a

406.40 +£10.50 b
-0.22+£1.24
56.42+7.71a

254.10+51.50 a

398.00£5.80a

396.80 +10.70 b
-0.07 +£1.43
60.60+535a

243.00 +£87.80 a

40590+ 17.70 a
414.00+17.40b
0.54 +1.49
52.14+571 a
232.20+33.50a

“ NC: normal control rat; DM: diabetes mellitus rat; DM + L: DM rate with 0.16 g kg B.W. LedoStE; DM + M: DM rate with 0.48
g kg" B.W. LedoStE; DM + H: DM rate with 0.96 g kg B.W. LedoStE.
¥ Values are presented as mean + SEM. Values with different superscript letters are significantly different (P < 0.05).

3. DM KERHIE LKA B ER & -

Table 3. Effects of eating stipe extracts of Lentinus edodes on blood glucose of DM rat.

Item NC* DM DM +L DM +M DM +H

Initial experiment 1194+ 1.5¢ 400.8 £254 a 3992+ 18.1a 406.1 £109 a 3945+ 13.6a
Week 1 979+34c¢ 3923+£222a 3469+17.1a 3789+24.0a 3463+ 15.0a
Week 2 1029+22¢ 4458 +£254a 3853+ 19.6 ab 339.7+30.2b 343.9+£20.7b
Week 3 104.6+43¢ 4284+83a 364.2+£25.6b 361.8+259b 3498 £15.8b
Week 4 99.6+4.6¢ 4185+7.5a 347.5+£255b 331.1+284b 337.4+£22.6b
Week 5 109.1+£39¢ 4351+109a 343.6+24.20 341.1+1490 343.4+£178b
Week 6 1044+3.0c 400.0+7.5a 317.0+18.1b 318.4+£232b 304.8+£169b

“NC: normal control rat; DM: diabetes mellitus rat; DM + L: DM rate with 0.16 g kg'' B.W. LedoStE; DM + M: DM rate with 0.48 g kg
B.W. LedoStE; DM + H: DM rate with 0.96 g kg"' B.W. LedoStE.
* Values are presented as mean + SEM. Values with different superscript letters are significantly different (P < 0.05).
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Table 4. Effects of eating stipe extracts of Lentinus edodes on insulin of DM rat.
Item NC* DM DM +L DM +M DM +H
Initial experiment 1.37+0.07 0.47+0.01b 0.50+0.01b 0.49+0.02b 0.52+0.04b
Week 1 2.19+040a 0.65+0.02b 0.75+0.10b 0.87+0.21b 0.82+0.10b
Week 2 1.60+0.47 a 0.41+0.05b 0.46+0.07b 0.71+£0.20b 0.82+£0.16 ab
Week 3 236+023a 0.18+£0.06 ¢ 145+0.11b 1.31+£0.05b 1.66 £0.26 b
Week 4 244+025a 042+0.17 ¢ 143 +£0.25b 1.45+£0.18b 1.84+045a
Week 5 224+035a 0.47+0.06 ¢ 1.39+0.17b 1.60+£0.13 b 1.66 £0.35b
Week 6 2.63+0.28a 0.57+0.02¢ 1.03+£0.04 b 1.44+£049b 1.71 £0.58 a

“ NC: normal control rat; DM: diabetes mellitus rat; DM + L: DM rate with 0.16 g kg B.W. LedoStE; DM + M DM rate with 0.48 g kg™

B.W. LedoStE; DM + H: DM rate with 0.96 g kg” B.W. LedoStE.

¥ Values are presented as mean + SEM. Values with different letters are significantly different (P < 0.05).

FEF& R O AT 53 A1 RS 21.79 + 20.76% Kt
13.96 + 8.37% » AIKFAIEF4H 54.47 £ 12.06% J
28.04 + 8.31% - DM 41 EPM FEIHMHEHERE - DM
alBadH i & A [F7 & LedoStE 6 wk » fERFTE
R B (5 4 220 Y 44.19 + 8.88%—50.88 +
21.3% R AF 0 8 B RS 27.82 + 16.39%-34.21
+24.76% > ¥IEAE = DM 41 (P < 0.05) » [fijEi
EHAHmMEEEZEE (P> 0.05) - 405 5 i 8
7~ DM 4RV EE) &SNS -

DM X SR & T iR 7K 22 W) $ R B RY

B2
A

DM A MR AA(B(E > 403 6 Fii7R > Aspar-

tate transaminase (AST) ~ Alanine transaminase

# 5. DM REBEIEGERKEYIT -+ = R

(ALT) {EERIEFE 4 2-3 f% 5 TC » TG E&NIE
W4l 1.5451%  AGEs BN IEH 4 5 %
H¥UR DM RERENE X - lFEASLYE
ZES > AGEs REZRM > ISR Z2EAEH
RRE - DM KB &R [ E LedoStE 6 wk » il
RAALES BN - DM + H4 TC {§ 59.00 +
9.17 mg dL"' » MDA {& 9.11 £ 0.61 uM J ISR {#
17.32 +2.03 ng L™ » FIJEETE 5 4 Rl 7 2
(P>0.05) » BURHERRHEY) AL EHER U -

DM A5 R ENE 1A R K ZE V) ¥ R Al 55 5%

AD BIiERFHIS&
REGRHEAEE R RO SRR E STZ HEH:

% DM > 3725 AD fElgN TRE R0 - 4022 7

(=2

e

Table 5. Effects of eating stipe extracts of Lentinus edodes on elevated plus-maze performance of DM rat.

Item NC* DM DM+L DM +M DM +H
Close arms
Time (s) 52.67 £36.28 b* 19343 +£7582a 64.12+74.47Db 72.01 £29.68 b 54.80+43.26 b
Time (%) 17.49 +12.05b 6424 £25.18 a 21.30+24.73 b 23.92+9.86b 1820+ 14.37b
Open arms
Time (s) 164.00 +36.30 a 65.61 £62.51b 15321+ 64.26 a 133.06 +£26.75 a 14327 +£63.79 a
Time (%) 5447 +£12.06a 21.79+20.76 b 50.88+21.34a 44.19+8.88 a 47.58+21.19a
Center
Time (s) 84.42+£2502a 42.03+25.19b 83.77+49.36 a 96.03 £27.07 a 103.01 £74.56 a
Time (%) 28.04 +831a 13.96 £8.37b 27.82+1639a 31.89+£8.99a 342142476 a

“ NC: normal control rat; DM: diabetes mellitus rat; DM + L: DM rate with 0.16 g kg B.W. LedoStE; DM + M: DM rate with 0.48
g kg' B.W. LedoStE; DM + H: DM rate with 0.96 g kg B.W. LedoStE.

¥ Total time (s) = 301.1

* Values are presented as mean + SEM. Values with different letters are significantly different (P < 0.05).
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Table 6. Effects of eating stipe extracts of Lentinus edodes on blood parameter of DM rat.

Ttem NC DM DM +L DM +M DM +H
AST (UL") 65.75+£537¢ 15730+24.85a  11490+11.50b  101.30£10.50b 10420 +7.80 b
ALT (ULY 42.13+£257 ¢ 139.60+20.90a  110.00+1290a  113.40+10.30a 92.75+9.87b
TC (mg dL™) 60.00 +4.57 ¢ 94.13+£7.46a 8730+5.52a 71.00+5.04 b 59.00+£9.17 ¢
TG (mg dL") 51.00 + 4.08 ¢ 227.00+29.40a  131.90+15.00b  13690+17.90b 12020 £27.90 b
MDA (uM) 10.06 + 0.37 b 13.15+0.64 a 10.97 +0.49 b 10.26 £0.77 b 9.11+0.61b
AGEs (ngmL") 20.48 £2.68 b 98.29+£29.56a 51.71£10.24 b 4787 £8.58b 41.40 £ 6.46 b
ISR (ng dL™) 1537+1.25a 822+ 1.64¢ 1574+ 1.51 b 16.49+2.90a 17.32+2.03 a

“ NC: normal control rat; DM: diabetes mellitus rat; DM + L: DM rate with 0.16 g kg B.W. LedoStE; DM + M: DM rate with 0.48
g kg” B.W. LedoStE; DM + H: DM rate with 0.96 g kg” B.W. LedoStE; AST: Aspartate transaminase; ALT: Alanine transaminase;
TC: total cholesterol; TG: Triglyceride; MDA: malonaldehyde; AGEs: advanced glycation endproducts; ISR: insulin receptor.

¥ Values are presented as mean + SEM. Values with different letters are significantly different (P < 0.05).

#:7. DM RERRIELEM/KEEYEIGEL AD fEgA a2 -
Table 7. Effects of eating stipe extracts of Lentinus edodes on AD risk factor in brain of DM rat.

Item NC* DM DM+L DM +M DM +H
APP (ng mg”' protein) 2.79+0.13 b” 3.68+0.15a 330+0.16a 333+£0.12a 2.67+0.09b
ApB42 (pg mg protein) 4.18+0.88¢ 12.61 +1.33a 8.40+£0.70 b 8.87+0.71b 729+1.16b
AGEs (ng mg protein) 98.70£16.40b  281.00+£61.70a  127.70+26.00b  113.20+£12.60b  110.80 £26.10b
TNF-a (pg mg") 595+£0.39¢ 9.20+£0.79 a 7.62+0.48b 7.04 +0.48 be 6.82 +£0.27 be
MDA (ng g") 24170 £ 6.50 ¢ 32270 £13.80a  261.60+7.60 b 27030 +6.40b 270.40 £7.90 b
a-tocopherol (ug mg™) 0.70 £0.06 a 0.28+0.03b 0.55+0.04 a 0.53+0.06 a 0.61 £0.06 a
ISR (ng mg™ protein) 126 +0.29 a 0.54+0.17 ¢ 0.97+0.15b 1.11 £0.09 a 1.15+0.19a

“ NC: normal control rat; DM: diabetes mellitus rat; DM + L: DM rate with 0.16 g kg B.W. LedoStE; DM + M: DM rate with 0.48
g kg B.W. LedoStE; DM + H: DM rate with 0.96 g kg B.W. LedoStE; APP: amyloid precursor proteins; Ap42: B-amyloid-42;
AGE:s: advanced glycation endproducts; TNF-a: tumor necrosis factor-o; MDA: malonaldehyde; ISR: insulin receptor.

¥ Values are presented as mean + SEM. Values with different letters are significantly different (P < 0.05).

7% » DM 45 APP && 3.68 + 0.15 ng mg protein™ >

A S A TE R 4H 2.79 + 0.13 ng mg protein” » DM
+H 41 APP & 2.67 + 0.09 ng mg protein” Ei IF
AR E 25 (P> 005) - DM 4 AB42 & &
12.61 + 1.33 pg mg protein™ » SR IEH4H 4.18 +
0.88 pg mg protein” 3T 3 f% » # & LedoStE &k
4H AB42 & 7.29 + 1.16 pg mg protein'-8.87 + 0.71
pg mg protein” - K DM 4 - HEREIRE AT E
72 BR B (P> 0.05) - DM 4 AGEs & 281.0
+ 61.7 ng mg protein FEE = AT 4H 98.70 + 16.4
ng mg protein” 3T 3.5 f% » #% & LedoStE & &t B
41 AGEs & 110.8 + 26.1 ng mg protein™~127.7
+ 26.0 ng mg protein” ¥ £ Z (K j» DM 4 (P <
0.05) - ifff B IE 5 4H i B3 2 2 (P > 0.05) > HfE
KA a2 HE 2= RN B - DM 4 TNF-a &

9.20 + 0.79 pg mg"' HHE = A IE 41 5.95 + 0.39
pgmg' > DM + M ~ DM + H 4Hf§ %) TNF-o £
BB 7.04 +0.48 pg mg” 2 6.82 +0.27 pgmg' 15
BHER)Y DM 40 (P < 0.05) » B IEH 4H Rl fmEEE
F=H (P> 0.05) - DM 4 BACE1 & 1.150 £ 0.030
FE SN IEH 4 1.000 + 0.001 > A1fE 1 Fros -

DM &4 B 4H 5% & A [F] Bl & LedoStE 6 wk - H&H)
BACEI & 1.020 + 0.020-1.054 + 0.050 5 {& *
DM 4f ; DM + H 4H AlJEi 1E 5 40 Al fsi g 2= 2 (P
>0.05) » BUREAEE AD fafsAr#E T -

DM KSR IEEESIE (MDA)

MDA BB B4 (L1 » E 3 ALK B
MDA £ & 241.7 + 6.5 ug g > BZ(K > DM 41
3227+ 138 pg g (R 7) - FEf LedoSE & 5{58
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Fig. 1. Effects of eating stipe extracts of Lentinus edodes on B-site amyloid precursor protein cleaving enzyme 1
(BACE]1) factor in bram of diabetes mellitus (DM) rat. NC: normal control rat; DM: diabetes mellitus rat; DM + L:
DM rate with 0.16 g kg" B.W. LedoStE; DM + M: DM rate with 0.48 g kg" B.W. LedoStE; DM + H: DM rate with 0.96
g kg B.W. LedoStE. Values are presented as mean + SEM. Values with different superscript letters are significantly

DM+ M DM +H

different (P < 0.05).

H261.6+7.6ugg'2704+79 pgg’
HEARE]

2 MDA &
HE: DM 4 > IEE B EALE R TR -
AR RMERTEE (P>005)
a-+BE3

o- B EERIELIEHEER - IEEHK
B o-E B &= 0.70 £ 0.06 pg mg™ > BHE
EADM4H 0.28 £0.03 ugmg" 3T 3.5 (% (F7) -
& LedoStE #3Eh4 o-4: HEEE & 0.53 £0.06
pg mg'-0.61 + 0.06 pg mg”' H5 7> DM 4H > BLTE
HAHARBEE S (P> 0.05) - BURDUSE(ET 10
o e ERERI SR AR EE
ISR

ISR & & RIEAERE - TEHE 4 KBRS ISR
& & 1.26 £ 0.29 ng mg proteln » B 5 DM
%4H 0.54 + 0.17 ng mg protein” T 2 f% (2 7) - &
& LedoStE 2% & B 4H i 2 ISR & & 0.97 + 0.15
ng mg protein”~1.15 + 0.19 ng mg protein™ ¥/

A DM4H : DM + M ~ DM + H 4H Rl 8 1E 3 4H Il
TEEEFE T (P> 0.05) » BT ISR 283400 -

ERE]

K Bl B HL =5 i BB RO BB & STZ »
HEE B IEREOERIR S & - 208 RS E R
AR 513 AD g+ & 2/ -
DM K B & = Fil & B 45 SN /KEEY) - W DLA
W ERE B #RXRE > LERESLE
T WEMBEERREZRDUW  EEREF
2 AD @R+ APP ~ AB42 BACEI ~ AGEs »
TNF-o KR EBEELENEE - %N a-£5
B2 ISRHYEERK %E’]/ﬁ%ﬁﬁ o BRET -
BEE LM (lentinan) » ] EEEHE IR BLLE
Superoxide dismutase (SOD) ~ Glutathione peroxi-
dase (GSH-Px) ifi A [#({I Interleukin-1p (IL-1B) -
TNF-o F135 /0 & B 1 FE (Yu et al. 2009) » 7 %k
ZWYIE - AR S BRI A LS R R R
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YIS SF ST B aE 3 T2 (Akamatsu ef al. 2004,
Choi et al. 2006) ; FHEIEN (eritadenine) A
A6-Desaturase j&5 1 » {45 9 AR E B H K £ 1A
JE 0 D AR e AR R = B HOMEE (Shimada
et al. 2002) ; ZZ RN (ergothioneine) 1] LAH XY
1% Nuclear factor-kB (NF-«xB) fEM: - Ji/ &
IR (Rahman et al. 2003) ; HEEER AD 2%
S RN B [E 5 & &8 K B-secretase ~ y-secretase J5
MEZE SN IERH - N2a 4ifaiagir - ShEE
fis & 8 B B-secretase JE ME Kz AR S E A e -
22 [E B2 (ergosterol) FHEAE 20-80 uM Bf » o]
{2 E B-secretase J& M 5 & 3G i1 Ky 40 pM B
g HIE] y-secretas JEM: (Xiong et al. 2008) »

xK8. BEAKEDIEST

Table 8. The composition of Lentinus edodes stipe extracts.

BT 4

B KZEYIR TR & B L EYE
MRy - EHEEEEE (lavonoid) ~ B L&)
(phenolic acid) ~ FF4EZM# (lentinan) ~ F4EENS
FARRA ~ =153 (triterpen) ~ HLE (inositol) ~
RAERESE > 138 fr  HWERRA N GE
MEPRRENIR AL ERAE - #EMEE AD MH
B BUERREFIENZEE - EH MK
YIHA R BB R T 1875 R HETL 5 SR UK 3R
Yy PR EN I IR bR A I E o HE
ZEBEE > HBEKFESYZE - FIEREE
BEREN S ENEE  NEERBEEEH
AR GHEE A — PR -

Item T-phenol equ. gallic

Flavonoid equ quercetin

Triterpene Ergothioneine  Ergosterol Eritadenine

mg g’ ext 8.51+0.00 3.29+0.05

9.90+0.17 1.14+£0.02 31.20+£0.13  5.97+0.05
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Preliminary Study of Lentinus edodes Stipe Extracts on
Reducing the Risk of Alzheimer’s Disease in
Diabetic Animal Model

Shu-Hui Yang"", Hui-Ting Yang’, and Shu-Chi Chiang’

Abstract

Yang, S. H., H. T. Yang, and S. C. Chiang. 2018. Preliminary study of Lentinus edodes stipe
extracts on reducing the risk of Alzheimer’s disease in diabetic animal model. J. Taiwan
Agric. Res. 67(4):355-364.

Alzheimer’s disease (AD) is a chronic neurodegenerative disease. In this study, animal model
of diabetes induced AD was studied to investigate the effect of Lentinus edodes stipe extracts (LedoStE)
on improving the risk factors of AD. Resultss showed that rats fed a high-fat diet and injected low-
dose streptozotocin did cause diabetes-like symptoms-eating more, drinking more and weight loss,
and also led to increase of AD risk factors. Diabetes mellitus (DM) rats fed with high-dose LedoStE
can effectively improve the blood parameter as well as increase insulin secretion and insulin receptor
content of brain (P < 0.05), while significantly decreased the levels of AD risk factors sash as amyloid
precursor proteins (APP), f-amyloid-42 (AP42), B-site amyloid precursor protein cleaving enzyme 1
(BACE1), advanced glycation endproducts (AGEs), and tumor necrosis factor-a (TNF-a) (P < 0.05) in
brain. It also significantly increased the time (P < 0.05) to enter the open and central areas of the el-
evated plus-maze in DM rats taking LedoStE. From the above results, it shows that diabetic animals
intake LedoStE can improve the biochemical metabolism of diabetes, which may reduce the risk of
Alzheimer’s disease or delay the AD onset.

Key words: Lentinus edodes stipe extracts, Diabetes mellitus, Alzheimer’s disease, Insulin, Elevated
plus-maze.
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