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WER O O, jE&EAES & BRELRSE LD
HgeZAERL . T/, STZHERBY I RIC
WER (1g/kg) ##2 » BRI 1 B 1 EEO#%
5L, myEE FREER ML RE, D
BELIEE S EH L UHMBELEEE (catalase,
SOD, GPx) MEME(CDWTHRET L 7=,

WER (ZBEKRENR 0, JHERES & VBB
{EREEELIHEEERL . WER Z#&5L
fo STZ $ERBE~ 7 A TIEXTIREE(C e~ IMAE
EE &L OMPEER L RAEOEERETA
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BEEELNV(CHEL, ABPEE LR
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MR T, ERBELEEY (AGEs) o4 BUHRE T i
BEAEMICI T ROS R4 L, MEREEN XL
INBZENHHEINRTWAEY, Fi, ROSIKE->Th
feb¥3nsaEr omticd LT, AERNTIEA ==
F 3 FURAALZ—¥ (SOD), » &5 —+ (CAT), 7 L&
FAVRAFF X —E (GPx) &\ o TP LR &
DA D ROS BrER DHFLEL N BT 5 25, IR
WRRETE, b oBIbEREEMETL, i,

ERIVC ERIVERIALRFAVILEDHEBY
BHEAd 22 LB TWA2), ROS 1L, B
RIFDHTeH T %< ORBICEG 322 EXAHL I
o Tk, ThbDOBERTHPTOBFDRY BN E
L7cBb A b v A DBEAEER I TE T 5. 005,
% D IEBEPFFED CREEFFIEY 2 D PIER LA D
Buz X % ROS BRENEEILA b v ADBIICENTH %
EDOMENEL TR D, filfbes I v R 7 =
7 —VEORBLWE, FxihbE2EUiBERRs
DEEUC I 5 8RN O B RIS E O TR E B 2
£F 5 TW5.

TR AL s avarBleE T s v r v ay
(Ganoderma lucidum) D% ThH v, 17 < b EEEHH: -
FBHROERFELLHFHIA TS, v v X v R2rOF
FRD B\ LT ORI T AL <, ST
TERY CHUEWESERS, iy A v 2EA7D, av a5
o — K TFIERY, PUBILIER? e EABE S h T 5.
F o, MBERE FIEIZ O T b < O OB FRHE N B
B0 7 B R RARER R ) (WER) 1, ~
VRV R SRR R ST A L OCKEEA & T I RS e
ML, 3.5 » ARER, THREFEENNCEM LI
BV « BHSWER L DT, Fewv i varo
HARMR SRRk E L, KEWEY) 7=v 23U L L
BRI X BRSO 55 ) S B etk o B CHAERL
DEERER LTS, WER & ¥7:, WMt HgE L
REFEANE L THWLRTEY, h: TREEER
BT, HERFEH OB IMBESEES R A B 162 B 5
Dy, RERFNBEEA RT3 CTh 5. ek, chE
TIC WER D o-7 /v 2 & & — CIHEEME R L OVUEH Mk
VU RARLRT B v b — A AR O M S IHERA A
BB 202 LT % 23D, BRI I 3 1 5 s IR <o g AL A
FURKEE, IR BICX B RIEE KT S
WER DV « SiER RO TERRE TH 5.

F 2 CABIETIL, £ 7 invitro DEBR%Z AV, WER
D 0, HERR X ONBEA IR E & A IMHIEE & A L.
% 7o, WER ORIERUIC X % B R RRE~ DO B2 8 5 2
T BR®dIE, AMVF Vb vy (STZ) HRBERRK <
7 AW WER %/ 2 » AR5 LI {E 028 b % &

REICBIZE Lie, 3B, RN EA b v 2 Mg
B, TAXNSFEF VT I /b5 v A725—4 (AST) B
XO75=v73 /5 vA7 =5 —% (ALT) fH, &%
O EE LI E & &, PiBILEESE (SOD, CAT, GPx) fEHMEIC
W BB OWTIHRE L. F, HRBCETS
g% X OB D B i kf 45 WER DR F o
TR IR 2 1T - 72

A& - MR

1. EBRMR

AWFLCH 7 WER v, BHAEHTE B kv
THEI b O PEm4 : MAK) Thh, Fofass
BRICTETERED THD, 72 (bhEF e TR
EWiNE Uik DR A E AR (S 2 KiE=9 1 1,
wiw) v YRV ZrESRES Yy M RERL, TEE
FEAERTE TR 35 » ARIREE Uik, BMirmrL,
60°C DK T 16 Kl Lc. BbhciEr
045um D A V7 7 VI CHGEBEE L, WEZER LD
D% WER & L. AEBTIE, ~vx v X rEiED
BB B 5 R0 B X OHRALIE 02t 2 i~ 5
oIz, ME D WER Dflic < v % v & r AR OB
WA 1, 2, 3, 4, T2k s5 » A E L D2\ T
D RBRCIHBL U 7. 72, invitro DYUEALIGH: % L9
Bz OFEHER L LT E & 3 v C (L-ascorbic acid) ¥ X OF
Trolox (2-carboxy-2,5,7,8-tetramethylchroman-6-ol) % A1
FETZEI DALV

2. WER DA #ARRDAITE

SRE T = 7 — AR, 2V R 7EH e 2
FAR=AED ) 7= i AREED Xl
E LT

3. WER OH#BALEMHDAIE
31 R—=N—=FFL RKT7ZF> (0,) HKARE
EERFYVF U —FH UV FUFF X —ERIC LS T
FhET 5 0,7 ERHRFEL ARG, DTO X5 ik
KD 0,” W ERR & R OBAE R TR L /2. FGHE M
DY RFV—1hric, 0.IM YV vEEH V v ALK
(170 uL, pH7.5), EHRETH LA FAL A F v 7 = =
NIF =LA 3 X)ET Y v (MPEC, ATTO Co., Ltd.;
10pL), KO UL), BIOFH v FviF o X —EH
¥ (xanthine oxidase, Sigma Aldrich, St Louis, MO, USA;
60uL) TN LT ELR. VT, eRFH v Fv
(hypoxanthine, FDGHIZE T ; 50 uL) 5 EL, £ DHE
BhBELRBELELF T Y v & — (1420
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ARVOsx, PerkinElmer Inc., Waltham, Massachusetts, USA)
WCCHIE Le. | B OFRIEEZ 10 26 110 % T
HWE L, FRSEFLE T OFNEEME ) EHBFET O
FICHHEAE (b) %3k D, BHEER (%)=(1-b/a)x100 DX H 5
BHEER 25 Uic. B ORI, 50%HEREE (IC,,)
THIE L 7.

3.2 EE{LRREEENSIBEDRIE

HRB OB LR EEAMHIRRL, FA S rEY —n
T (TBA) ¥Ex I, U 7 — AT 0 A B LINHIRE 2 Fe
ELTEHIE L7227 # v v A EEBEC, 2 mgmL O
Y 2 — g (linoleic acid, FIYEHMIZETZE) = X OB %
20uL Fo AR, LLEMLL RBREOF v v FHIL
F L, 80°C DVAREIC T 60 73N L 7ok, K CHoh
WCER F THWHEI L. £, 200pL ©20mM 75 L &
Fu%y b Az (butylhydroxytoluene, FIYGHIZE T 23)
Mz TY 2 — Ao BAL G EEIE S ®ie. KRIZ,
200 uL D 8% 7 ¥ U AFREEF kU v & (SDS, FDGHHE
T2 X 00400 uL ORERKE Iz X ERL 7214,
125mM Y v iEEE#E (pH 3.0) THEMF L7z 3.2 mL D 0.67
9% F 431 ¥y —AfiE (2-thiobarbituric acid, FYGATER T
¥) whnz, ¥ v 7D TR T 15 SRmE L
7o, K TER T CEHHL, 4ml OFEfE T L &Nz T
I BRIL K, #EO (550xg, 10 M, =) L, E
JE OFEME = 5 L J8 DM (Ex 515-Em 555) &Mt IR &
(RF-1500, EEEERT) WCHlE L. #idko 0,7 42
BB & MRRICBERZFH L, £l 0%) 1% 509 BHE 3
& (ICs,) THME L 7.

4. PERIRE~ 7 ZADIER
FTNTOBYFEBY, BEFO [EREYOEE RO
RSB+ 5 EHE | 35 O TIPS KB EE R
TRt >T{Tofe. ICR =7 2 (&, 4 ) 32 PLa i
FEE Mo XA L, % 23+2°C, B 55£10%,
12 Bl o ARG 7 v TRIE Lic. BER&EFR (CE-2, H
Kz v7) BLOKTARHCERS®2. 1 EEOFH
By 22BN Y v TR AFEO#L RS X UE
R D D O MRECEME X w7c. MIEAICE LT 16
PLic STZ (150 mg/kg, FEMIZETZE) #HEMEAHSL,
HEIR R RE (STZ) = v 2 & L CEBRICH 7. STZ i
50 mM 7 T VAR (pH 4.5) s LGEH Lic. 7D
D16 Witk 7 = v RIEE R O 2w RIS L CHE
L7k, IERIMEE Normal) ~ 7 A& L. Thbo
Normal 3 X 08 STZ = 7 A % X HIC K RHAE & WER # 45
TEO 2 (% n=8) WEMEACH T, MBI K
%, WER #fici WER (1 gikg, ZARIKICHEfR) # 1 H 1
@, 9 BEEORE L, 155\ i3 2 BEcIE R T
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W CREIRD DR U M E 2 JE L. Mg o
WE L ST MEENER (FF 22— ZI, 1=
AT 4 H) BT

5. £ AAEMER b L R, HRERL, L XT0O—L,

AST & LU ALT EDAIE

it 2 b v AEORE L, d-ROMs (Reactive Oxygen
Metabolites) 7 A F v b ZH\WTIIH D e F a1
FUNBEAEEL L CELELD. v 2 0RERD
BEILL 72 10 uL DI#E% * » b A8 OBEREKE S
2 CEML, 10uL 2 7 v £ % v (N,N-diethyl-p-
phenylenediamine) %M %, {HHHBFE -« 7V —F o0 1A
) Hr4EiE (F.R.E.E.: Free Radical Elective Evaluator) iZ T
W L. d-ROMs 7 A b #F » b k5 X O'FREE. 1t
Diacron International £t (Grosseto, Italy) X » X H f
(Wismerll #1:) %5 U CA L7, 7z, WER #5301
HTH, MERRCmMBE 2R L, 85 cmif a2 s
LT BENIAr 23500 (Bhx7 4 h1) HWT
HbERERG, 82V A5 m—, AST 3% X OV ALT fii %
E LT

6. [z R OEER{LIEE S EDAIE

g oM LIFE & EIX, TBA BxHWTllEL
720 9 GEREI DR N G TR, ~ v A0, OiE I
g, Mgk X OB ARE L, ThTh oKy v 7
WWHLTI0% (W) KIsb k57 ns7—¥fvee
% — [1pg/mL Pepstatin A, 1 pg/mL Leupeptin, 10 mM
phenylmethanesulfonyl fluoride, 1 pg/mL 7' »n 5 7 — € fHE
# 3 v 7 A (AEBSF ¥ (100mM), 7 7 v 9 = v
80 uM), _A X F v (5mM), E-64 7 u 5 7 —¥HEH
(1.5mM), v A _7F v~ IGBEQmM), X7 AxF
v A(QmM) (BLEk, FADEHZEETHE) , 1 pl/mL Trasylol
(Bayer Medical, Land Nordrhein-Westfalen, Germany)] % &
L 1L15%HEAED V v 2K EINZ, REDFT A —TH
Pelic. ¥+ v 7 EHBEIC 02 mL DR+ €% —
k$ X 0802 mL @ 8.1% SDS, 1.5 mL @ 20%BEFEAE#H
(pH 3.5),0.05mL @ 0.8% 7+ & FuF v b AT v FEE
W, 1.5mL © 08% Y= F /L5 A4\ —iLfig(1,3-
diethyl-2-thiobarbituric acid, Sigma Aldrich), 0.7 mL D758
KEMEHEL, HoRALHE, 5CT60 7EHE L
7. T 95°C T 60 S AW Lotk WK T 10 4l
ROCEHH L CERICHEL, 1.0mL OZERK, BIO7
&/ —n (l-butanol, = 5145 A7) L&V v (fi
FATHETEE) ORAEW (15:1(vv)) & 5.0mL iz, X<
RBFIL 10 2 MEE L. ST, 1200xg, =R OS5
TT10pmEG L, AE (LE) OWIGE (532 nm) %
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TE Lic. 31 g BHich DR E (umol/mg tissue)
X, ((A-Ap)/156000)x(5.8/10%)x(10%/3)x10° D FHHE K25
B LT FRFROMEBD 2 v 7 BE L Lowry 15
X0 JiRE L.

7. BB LEERE M DRI

7.1 SOD EMHDRIE

FFig3s X OB i % o SOD fihMEi, SOD Assay Kit-
WST (At ARG THlE L. S e B Al
KCTHPEL, BEBCHLTIHGREDORA 7 n—RE
## (025 mol/L A7 u— A, 10 mmol/L + U A HE iz
W (pH 7.4), 1 mmol/L EDTA) %z, &EF A% —7T
WL Tz. k'R — b % 78000xg, 4°C, 60 43 [H5E O
L, EEZHIEREE L TRV JlERE O SOD i&H:
TREEDE M L, unit/mg protein TF L 7.

7.2 CAT EBHDERIE

Mk o CAT MY, ALK (H,0,) DA AEL
DBREM LY. B CIRE G BHERE & R L
7210% (wiv) DA€ %— b 60pul % 1.94mL O
0.05M V v EEHZHW (pH 7.0) \ICEMIL, 1.0 mL @ 0.059 M
H,0, XWIN L7, £DBEEND 4 HHEOWICE (FER
240 nm; A,,y) DZALE 10 BECIE L. &OIO 15
Moo & fE A% A v T4 A5 % R D, unit/mg
protein=(AA,,,/minx1000)/(43.6 mg enzyme/mL reaction
mixture) DA L D CAT {HEHEZFEH L.

7.3 GPxEMHDAIE

M o GPx 151X, NADPH @© NADP' ~oDfg{kic
X ABARNSEH LY, HREREE L T10%
(W) D 0.1M Y v EEIERTH (pH 7.4) Nz, €27 A
PF—THF L. R, 10000xg, 4°C T 20 [l O
L, EEZXHEREE LTV 10% (wiv) O+
YR — P 0.1 mL X ISHER (1.44mL D 0.05M ) V&
FEEWE (pH 7.0), 0.1 mL © 1 mM EDTA, 0.1 mL ® 1 mM
sodium azide, 0.05 mL ©240 mU/mL glutathione reductase,
0.1 mL ® 1 mM glutathione, 0.1 mL @ 0.2 mM NADPH (})
b, FEAEETZE)) WAL, 37°CoKIFIT 3 45fHA
vEF a2—F L, 0.0l mL ©0.25 mM H,0, Z¥hL
7o FOEBDID 4 5 EIORNE (340 nm) DZE LA 10 B
HBCHIE L. 4 5 EORIEME 2 W TR AEL R,
nmol NADPH oxidized/min/mg protein & L CTHH L 7.

BATINFU o—T AV UREICL DIFES L OBIE
DAL FBVETE

FEl s L OV A 10% =L~V v-0.1% Y v EEiEfE
12 C 24 R ERIE L, 12.5% B X OV 25% A7 0 — AT
IERBER U1, BEE 7 ey 7 2 F L. 7543 R

4 v b (CM30508S, Leica, Bensheim, Germany) 1< C#lfk %
10 pum B L, WEY e~ b F o) vzt
VR ELT o T

9. #iEtEtE

7 — 2 OREIL S TOFGME L FEEFAE TR L. B
DH B AL —TCEE S 8o TR, Tukey D& EIENIC X
DRE L. PE0.05 xERZEOHERIEL L.

®w R

1. R R T EREOEERS ERDHEKDOEL
SRR L KD B T B BB A SR U i RE RS,
VR VR AR ERERL, BEEREAY 1 - JEAT
B LI L2 A, BEARKRER1 » ARCIERDEERIE
R 23 b A BECE R LICRRBC oo/ 2 » ]
R 5 L EANERICEBIE UEARBEN ML, 4 »
AR TREORENMAE 5. 5 » AR, TF
KOME EEMOWFENRD bR, hbD 1 » A
D v RV Ry EAREE SRS WER v 7w
BIL, WEE, 2V 78, V7 =y DR EFE
L (K1) . ZofR, Kk lox v 7 BEo&E
(%) 13, FEMMEZE L URE—EDEER LI, VY
7= v OIEIIRTERGRER 2 L, ®E3 - AT
WKRERD, 4 » ARDBRILIZIE—E L Ino e, HEEO
G (%) g3 » ATikAERD, ok
Pt

2. WER O in vitro JAB&{t &SR

In vitro DFEBRFARICI\ T, WER O 0,” iR L O
WIRACIEEEAIIHIRE A FHAE L7e (2 1) . WER @ O,
HERIE, €23y CEERTHALDOTH- 12, 1
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NN

Ash Carbohydrate ~ Protein Lignin

BI 1 Content (%) of ash, carbohydrate, protein, and lignin of water-
soluble extract from culture medium of Ganoderma lucidum
mycelia cultured for various periods (1-5 months).
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~5 » ARy v S, S TEREKREN 0,7 M
BEARLIc. Td 3 5 ARESEEY v ZARNRS SR
RERL, 4 5 AEEEY Y 715wt 3 4 A0
b DL FEDOREIRD LT A, FRUBEOERED L
AXHE D NI -t —J, BB EEANHECS
WTI, 1~4 5 AEEYY v S, $XTEx 3 v C
EREN TN LR D AR U B, 2 » AEsE
Fv AR ECRIRERL, 5 ARREE LI v
7L DAL IR B PE A BIEIRE LS U <SS L. Bk
GTHDHAH AR L OKEED 0,7 HEREIL WER @ £ D
BER Oy v 7 X0 b 550s o Tehy, S F A DL
We B P HNHIREIL WER @ 3 » AR v 7 L [FS%
DBHIE R AR Lic. b OfR) D WER ©
LR B X » T&LL, 2~3 » AR# T
WKETRDZENPLNE TR T,

3. MERARE~ 7 ADMBEE(CXT T 5 WER D E
WER KE&E# (1 g/kg) % Normal ¥ X OV STZ < 7 Alc—
H—[EfE A5 U, M E o #eR 2 8lgs L (X12). STZ
DG LY, v v ADMmBEEIRR2 I EAL, 6~83
[t CH9 900 mg/dL 1Ic & L—4E & 72 > 7=. WER &85 L7z
STZ # (STZ+WER) T, A K& & 5 L = ¥
(STZ+water) & i L, WER $5-% 4 HERE B < 1 1
F e imbE o R R» bz, 72, WER (X Normal
BEO MEEE T ERY Y2 e T, —F, 7— 235
X 7o\ AN STZ+water Bl Normal+water £ & FhEE UKAE
HA7R L7272, WER X Normal 35 X O STZ < 7 A DK
AT E Y b2 Tens o Tz,

R1 ICs, of water-soluble extract from culture medium of
Ganoderma lucidum mycelia cultured for various periods
(WER, 1-5 months) and components of the culture medium to
O, and lipid peroxidation

1Cs (mg/mL)
0, lipid peroxidation

WER (month)

1 2.54 4.94

2 1.33 2.60

3 1.11 3.21

4 1.11 4.89

5 1.26 54.56
Bagasse 7.96 3.49
Rice bran 11.11 10.62
Vitamin C 0.02 5.55
Trolox 2.20 0.34

Data are means of three replicate ICs, values in three separate
experiments.
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A RERARE~Y T ADEABEER L XE, FHERERLE,
ML X7FA—)LfE AST &LV ALT {EICXT S
WER Dg£&

FREHK % 7213 WER &8 5 L 72 Normal ¥ X 08 STZ %
s\ T, d-ROMs 7 A F &\, Iithe N a~<ix
F o NRELIEEE LI EA b v AR REIR I
W L7z (K3). STZ+water BETiL, STZ #e5-# 5 ML)
12 %\~ T Normal+water #f & HHlg LB A b L AE D
EE e EABRS bR ek LT, STZ+WER B
T LA N v AED ERITA LT, Normal & [/ v
A TH o 7. Normal+WER FHic B\~ T, AR 7AW
BitAr vV AEOEKFIZED DRI - . F 7,
STZ+water f © 7 ¥ lg 5 i, AST % X O°ALT f# 1%
Normal+water #£IZ b XA B I W B % /8 L 72 25,

&)
= 1000} O Normal+water
& ® Normal+tWER
E A STZ+water
g S00¢ A STZ+WER
g k
> L
E 600
O 400
=
(=
= 200f
[=-]
ol

week

Bl 2  Effects of oral administration of WER (1 g/kg) on non-fasting
blood glucose levels in ICR mice after a single injection of
STZ (150 mg/kg, i.p.). Each plot represents mean+S.D. for §
mice in each group. *, P<0.05 compared with the STZ+water
group, one-way analysis of variance followed by Tukey’s test.

400
O Normal+water
B Normal+WER
300} O STZ+water * *
@ STZHWER
3 S L
J 200 %
S 2 |y i
S 7 2
7 7 7
nmin
ol / I / I /
ol
0 3 5 7 9

week

Bl 3 Effects of WER (1 g/kg, p.o.) on total plasma oxidative stress
in normal and STZ-induced diabetic mice determined by d-
ROMs test. The data are represented as means+S.D. from 6-8
mice in each group. 1 U. CARR=0.08 mg/100 mL H,0,. *,
P<0.05, compared with the Normal+water group, T, p<0.05
compared with the STZ+water group, one-way analysis of
variance followed by Tukey’s test.
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%+ 2 Effects of WER on lipid profile and hepatic enzyme activities in normal and STZ mice

Normal+water ~ Normal+WER STZ+water STZ+WER
Triglycerides (mg/dL) 91.0+26.0 97.8+14.5 148.3+38.7* 91.8+10.17
Total cholesterol (mg/dL) 83.1+10.9 89.7+12.9 113.6£16.2 111.8+14.3
AST (unit/L) 41.846.3 43.9+5.8 84.8+11.6* 58.3+9.7°
ALT (unit/L) 21.845.2 24.7+6.4 48.0+£11.2* 34.5+3.9"
Each value is mean+S.E.M. for 8 mice in each group.
* P<0.05 vs Normal+water; " P<0.05 vs STZ+water.
STZ+WER R TiL 2 b DZALILFED b T, STZ+water 0.80
L i LA RIS LTz (32 2). Normal+WER #f > r '
N = 0O Normal+water
& Normal+water it DEIICEITFRD bl o o faa v 2 o060 | . m Normal+WER
e < o * OSTZ+water
AT a—AfECB LT, STZ BTG S i ) ASTZ+WER
S . 1/ = =
25, IEWOfHATH D, WERICL Z2HELZ DO E o0l :
3
ot (Z/ -
2 |
é 0.20 |
5. %) AR DOBERLEEE S E(CXY 5 WER D& =
STZ+water Bf DFlifi ¥ L OB Il 0 M LR E & =1L, ol

Normal+water Ff & G L, 2 fEREFZ ML T
72 (X 4). STZ+WER BT, BRLIEE & &M
Rd BT, STZ+water ff & Il LA BICE N EA /R L
7o OB B4, BREE,  F X OV I\ b mREOE A 2
H bt

6. FTiEE L UBROMBEBEREM(ICX T 5 WER D

-

SBERAV IR & B O JTEKE R IC I\ T WER ORI
Db E BT, b o
FIEME e+ 5 WER O E A2 HE L (KS) .
STZ+water B D figi & B ifi Ci1%, SOD (X 5A), CAT (X
5B), X O'GPx (X 5C) OIEM:A Normal+water #E1C b
NEBICET LT Zhiexf L STZHWER BT,

(B)

30 1.6
O Normal+water
B Normal+WER
OSTZ+water
@STZ+WER

T

z

1.2
20 T

0.8

10
0.4

SOD activity (Unit/mg protein)
Catalase activity (Unit/mg protein)

Liver Kidney Liver

MM

Liver Kidney Heart Brain Spleen Lung

Bl 4 Effects of WER (1 g/kg, p.o.) on lipid peroxidation in various
tissues of the normal and STZ-induced diabetic mice

determined by assaying thiobarbituric acid reactive substance
(TBARS). The data are represented as means+S.D. from 4-5
mice in each group. * P<0.05, compared with the
Normal+water group, T, P<0.05 compared with the STZ+water
group, one-way analysis of variance followed by Tukey’s test.
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BI5 Effects of WER (1 g/kg, p.o.) on (A) SOD, (B) CAT, and (C) GPx in liver and kidney of normal and STZ-induced diabetic mice. The data are
represented as means=S.D. from 4-5 mice in each group. *, P<0.05, compared with the Normal+water group, T, P<0.05 compared with the
STZ+water group, one-way analysis of variance followed by Tukey’s test.
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6 Histological findings of STZ-induced diabetic liver damage in
mice. Liver sections stained with hematoxylin and eosin
(H&E) from Normalt+water (A), Normal+WER (B),
STZ+water (C), STZ+WER (D). Diabetic liver showed
moderate dilation of hepatic sinusoids ((C); arrows) and slight
hepatocellular degeneration, whereas WER treated diabetic
liver showed slight sinusoidal dilation. H&E, horizontal bar:
50 pm.

7 Effects of WER on histological alteration in STZ-induced
diabetic kidney in mice. Kidney sections stained with
hematoxylin and eosin (H&E) from Normal+water (A),
Normal+WER (B), STZ+water (C), STZ+WER (D). Diabetic
kidney showed expansion of mesangial matrix, whereas WER
treated diabetic kidney showed normal glomeruli. H&E,
horizontal bar: 20 um.
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ABSTRACT

Antioxidant Properties of a Water-soluble Extract from Culture Medium of
Ganoderma lucidum (Rei-shi) Mycelia and Antidiabetic Effects in
Streptozotocin-treated Mice

Mari OKAZAKI', Aiko TANAKA', Yuko HATTA!, Yukiko KAWAHARA', Shinya KAMIUCHI', Naohiro IWATA',
Satoshi ASANO?, Fumiko SUZUKTI?, Hiroshi IZUKA®, Yasuhide HIBINO'
! Laboratory of Immunobiochemistry, Department of Clinical Dietetics & Human Nutrition, Faculty of Pharmaceutical Sciences,
Josai University

2 Post-marketing surveillance, Development & Medical Affairs Division, GlaxoSmithKline K.K.
3 Noda Shokukinkogyo Co. Ltd.

Objective: Ganoderma lucidum (Rei-shi) is widely used as an alternative medicine agent to promote health and longevity. The
water-soluble extract from culture medium of Ganoderma lucidum mycelia (WER) is prepared from a solid medium composed of
bagasse and rice bran overgrown for 3—4 months with Ganoderma lucidum mycelia.

Design: In this study, we evaluate antioxidant activity of WER in vitro, and examined the effects of oral treatment of WER on
oxidative stress in streptozotocin (STZ)-induced diabetic mice.

Method: Male ICR mice were treated with STZ (150 mg/kg, i.p.) and were housed for a week for induction of experimental diabetic
state. WER (1 g/kg daily) was orally administered for an additional 9 weeks, and the levels of blood glucose, oxidative stress in
plasma, liver and kidney of the mice were assessed.

Result: WER inhibited generation of superoxide anion and lipid peroxidation in concentration dependent manner in vitro. Oral
administration of WER to diabetic mice significantly reduced the levels of blood glucose, hydroperoxides, triglyceride, ALT, and
AST. Moreover, WER prevented the increase in lipid peroxide levels and the decrease in activity of antioxidant enzymes (super-
oxide dismutase, catalase, glutathione peroxidase) in liver and kidney of diabetic mice. In addition, histochemical studies revealed
that treatment of WER precluded the sinusoidal dilation in liver and expansion of mesangial matrix in kidney of diabetic mice. Nor-
mal mice treated with WER showed no change in any parameters studied.

Conclusion: These data suggested that WER can act as an antioxidant in vivo, and show the antidiabetic effects by relieving diabetic

hyperglycemia-induced oxidative stress.

Key words: water-soluble extract of Ganoderma lucidum mycelia (WER), antidiabetic, oxidative stress, streptozotocin, mice





