AN - AR

X

F61LE FE3H 119-127 (2008) $ﬁ
PEPRIRRE Z v 208 P i R I 5 S i P 0 56 9 %
b Wi*ﬁﬁi’@itﬂﬂtﬂ%@ﬁ HZYIES
= B oE o, Mo = OB, & R A B
Zi N N R (A B N G S-S~ &2

H b8 B e

(2007 4£ 6 A 4 HZAF ; 2007 42 12 5 19 H32#)

EE [ HERBRIEAOBILA bV ARRIE, BB X 2 HEEZBEIE 2 2 e REINT
W3, AWETIE, ANV NV Y UBERRFRE (DM) T v bR, —BEMEILE I X 3 KEEIC
X9 2 BERSRAREEE Y (WER) OZIREZBE L7z, IEFEIHE (non-DM) 88X UDM 7 v b,
WER (1g/kg) 7213288 Kk% 1 H 1R 2 HEMEOREG Uik, MAOBILA bV AE, RHET O @
HIRE&EL L UPBBIEEBREE2HE Uiz, £/, 7 v M AMEIIREAZE/FRETR (MCAO/Re) ALE
270, HHHER OB L CIMEZER A OBRE 217> 72, £ DR, DM 7 v + TRENOREEX b v
ZEDLE, RHBTROMBILEE S EOMINE L OCPIBIEBEREEOE TR A 5 1Lz, WER 2851 7
DM Z v hTl, ZNoDENIEF LV VIS N TWwiz, &5, DM 7 v b T, non-DM B & LLig
L, MCAO/Re % OMFEIER DAL I & OIBEZE AT D BHFE AR o /25, WER 0512 X
D, MEEOHEENZIZT2HH S N, A EORERED» S, WER BHREICE T 2BILX v AREE

dEE L, —@MERMER I U T OWMREESIR 2 7R Z LS S I a5 72,
F—U—R I EZEREEEERTY (WER), —@MREL, 2 S 7Y by UBERIEET v b, R

L2 s v A, HRIEIIREAZE/FER (MCAO/Re)

EWHEERO—2 Th 2 MMERERERX, T0BE cBukdh -

RAGRZIR L 72 b DT, gtz H e L

BEREIL, BAE, bBEICBIT 28 b RIETERN
DE=ZA 2 5D BICES TS, MG SS L
TEbLOTHEFHTH Y, —BEEOREIIC & > TH ik
HZENG | S INBZ I ERFOENTWBY, 7z,
FEMEE ORI ICFAE T 2 EEBERE (ROS)
MRLZEFZE (RNOS) 72 L2 L 5L - v A H35]
XD, MR Ry =Y ARFEESINS LW
SHIRD B 52, —77, IFEREBHEMEE %> T
BRERRIE L, FRILE Lo R B SE 72 & o BfiRAI LR
BOGHRANTTHY, ZOMEBREE A =X 225
REBIZ X > THIEE I SN BBEX bV 2ADHEAHBEES
T2 2 ENRBE T3, FEERIR B H AR ZE 2 6f
FUIGE, BMEMYETL LMo NTEDY, B
A PV ADREEIO—HTH 2 LHEIND D, %
DFFIT W EIZHH S D TIE RV,

T|EHEAEEERE Y (WER) &, B2 (v~
2 F ) BREE NS A B L USKEOR A EEEHIC
B, —EnEER, FEEAREERICEE L b

IEEAERE L THWSNT WS, WER OEMEMEIC
DWTIE, I F CIAYERIEIERY, M8 LA IH 7E
Y SRR I N T W5 A, WER OFERBEEICE T 2

LA N VAR, — MR R MEE T 27
B« SEERNSIC DO W TIEH S TRV,

Z ZTCEMEETE, ANV SNV by y (STZ) &
FHERIREZ v b 2V, BNORRILA b v R ERiE
677, BB OERIEE SR, B & OCKATIERLE
HF(A—N—FFYRYRALY—¥ :SOD BLUH ¥
5—%:@Hﬁﬁﬁmﬂbf;%@R@§ﬁﬁD&%

BT TEhRIC OV TS LTz, & 512, HREICHE WL
fibtﬁmﬁhﬁ%uﬂbfWER@%“%%%TT
DEPICDOWT, FRIKEIIREIZE/ FHH#ET (MCAO/Re)

JUE % Jit U 7e — 8P I 77V & b TRET L 72,
B 75 K

ES
L. REBEMH
AR TEEFHRE TE@ TS W TGS LT

*OHRSE - HIRIEERSE (E-mail: seitaib@josai.ac.jp)

ORI R R A A R AR (350-0295 MRIURFHD R &5 1-1)
2 AR LR S (278-0051 TIERIFHT LIS 295)
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[MAK] # WER & U TR L7z, BEZWRE~NLY
b, NHR (WFEF CHIERIE) LR L 72RO
BEFRHICER L, 4 2 RS, FREERAEE
BRI & e L, ZREKICIRIE - 2ok U7z,
MY a2 R ECHEBE LR, AT T 7 48—
(0.45 pm) 1Z CYEIRE L, BEIOHASEZEG %2 WER
&Lz,

2. XRBEY

TRTCOHYER, BENO [EBREFYOFEE RV
PSSR T 2 5 | B X O R EmRIEsE 1 v
g —0 [EFEBRCET 254 RI4 2] 2fEt>TT-
720 Sprague-Dawley RN Z » b (4 8, HESEER
B (BR)) %% 23+£2°C, WE55+10%, WES 1 7
JU 12 R (HHEA 7 0 00~19 2 00) O BREETF, AR
(CE-2, HEZ v 7 (#R)) BIXUOKEEHHICERS Y
Bl L EMOFHEAER, 7 v Mg STZ (FkH
T MR, 60mg/kg) #EENES L, 1:HMBKD
MAE(EAHY 300 mg/dL A RO % & & 4 HBEFEE L,
BERERE (DM) 7 v b & L TCEBRICH W, STZ X
50 mM 7 = > EIEMRKR (pH 4.5) 12 AR LEH L
Tz F7z, FEERIZ, 7 VBRI O & 5285 L, [FEER
WEE L7 b O #IEFMFE (non-DM) 7 v b & L7z,

FiE®non-DM B L DM 7 v b1z, WER (1g/
kg) BXOWEE LT&EEAZ 1 H1[E, 288, §Y
CTEACTROBRS L 42w TERE2T- 72,

3. HEAFADELANL AESKUTIBILADEIE

LA b v AEOHEIEIX, d-ROMs (Reactive Oxy-
gen Metabolites) 7 A b F v b ZHWTIMHFOE R
RVAFY NREEREEE L CHELRY, 2AEMOR
AR SAEKR TR, 7 v N OREIR2? 515577z 10
uL oI % % v MIEOBERREER N2 CRAL,
200uLBfar7uxr>y (NN YIZFNIRT T 2=y
VT IY) RNz, WEEESR - 7V -7 YA IVEEIST
#E (FREE. : Free Radical Elective Evaluator) 12
THIE LTz, Vil b/7HIE X, BAP (Biological Anti-
oxidant Potential) 7 A M ¥ v v EHWTITo 72, =
fligh 1 4 >3RI W EMOW 2 50 pL Nz CIRAIL, [M#E
210 uL iz gk BZ2 s h 2EH%2 FREE. €
THIE L7z, 2FE O+ v b B LU F.REE. & Diacron
International (Grosseto, Italy) X »H)E (Wismer-
1) Z@BUCTHALK,

4. BHEBPOBERICEEESEDRIE

frEf P O MW LIEE & &%, T4V EY — Vg
(TBA) #xERHWTHIE L%, 2HMOROBEHKT
%, 7y roOREREHL, KE, SEEHEE, MK,
B L OWERD 4 FBACHEL, ZFLENOMBY > 7 v
WL T10% (w/v) kb k57 ar7—¥4 >~
Lty —%2&t L16%EA ) v LB EINZ, vEY
FTAY—=—THHLT, Yur 7 —¥Af ety —ix1
ng/mL  Pepstatin A, 1uxg/mL Leupeptin, 10 mM

H61E& 35 (2008)

phenylmethanesulfonyl fluoride (LA _F, FIYGHisE T3
(#R), 1uL/mL Trasylol (Bayer Medical) % v 7z,
F v v IR ERBREIC0.2mL © 10% (w/v) fHiERE
VA —1FBXU0.2mL D 8.1% SDS, 1.5mL @ 20%
WERE RE @ (pH 3.5), 0.06omL @ 0.8% 7 F /)t N uaF
v bz (BHT) FEER¥%E W, 1.5mL 0 0.8% 1,3
diethyl-2-thiobarbituric acid (Sigma Aldrich), 0.7 mL
DFEFAREZEL, HMBERIL 2%, 5°CT 60 43
HE L7z, BT 95°CT 60 A& L7z #, Wik T 10
S I HIL TERCEL, 1.0mL OoKkB LU
1-butanol (+# 74 7 A 7 (Bk)) & pyridine (F1%HE
ETERD) ORAEY 15:1 (v/v)) #50mL Nz
TH4EFIL, 3,000 rpm, IO LM T T 10 4l
L, AE (LB oBStE (532nm) ZHEEL 7z,

HAElgh oFRtaRE (wmol/mg protein)
X, (A—A4,) /156,000 % (5.8/10%) X (10%/3) X 10° D FF &
KoL, 2hZhofEosy v X7 HEEEIT
Lowry ¥ X D HIZE L7z,

5. IIIFAVEDAE

iRk OB 75 54 > (GSH) & o #HlE 13,
Total Glutathione Quantification Kit ((#8) FM{ZALZEHF
e AW THIE L7z, Bk 4 EROLIC R, IRE
HAEHEL, BER 100X L T05mL @ 5% A )V
RY V) FNEEEMZ, REDFAF—THRFEL T2, B
#, 8,000 rpm, 4°C, 10 4rfEsEC L, i % #lE 3k
ELTHW, MIERROR I VY F4 &%, GSH
I HE S IR O FE 1110 43 2 12 & 3 pseudo-end point
method 12 & - TIERK L 72 &R0 & 3K D, pmol/L T
E£L7,

6. MBERVESREMDAE

6.1 SOD M HIE A% H o SOD ¥ 1 3,
SOD Assay Kit-WST ((#F) RUZALZEWI5eR) 2 AW T
HIE LTz, BB OWERICH L T4 EEDRA 7 1 —
AFEMEWE (0.25 mol/L 2 7 v — A, 10 mmol/L +V &
WREREME R (pH 7.4), 1mmol/L EDTA) #hiz, &
EYFA Y —THIEL 72, 3, 78,000 rpm, 4°C,
60 spHE.L L, EEEZHERB L L THW ., BIER
¥ SOD 1EME = M EfRE 2 & FH L, unit/mg protein
THEL,

6.2 CATEMHOHIE B+t CAT EHIX, #
BAbAkHE (H,0,) OWA o HH L7299, 10% (w/
v) ORI EY £ — 60l %2 1.94mL @ 0.05M
Y v EEREME W (pH 7.0) WIEA L, 1.0mL @ 0.059 M
WRAEAKRREZRML 120 Z DHEEZD» S 4 5 OWEE
(240 nm : Asy) OFALZ 10 Z L ICHIE L 72, &)
D 143 0P EE %= v TEA S %2 3K ®, unit/mg
protein= (A,,,/min=1,000) / (43.6 mg enzyme/mL reac-
tion mixture) £V CAT {EMEEFEH L2,

7. FPARNENAREAZEMENETILDIER

RRIXEIROEZE (MCAO) 1%, Nakada et al'® O



BEPRIERE D — MR I T 5 5

FFECH > TiToT20 Ty M EANTSY > (RHFES T2
(R)) TR (FA 5%, #EFF:1.5%) L, MBI
FElER, 2 IERUIRL, HRBEEIR S NEEIIRS
I5ZHEB 4 85 L, ARFHEIIR & ANEEIR, X S W NEEIRO
HOBEEREE L, SElmadd Lz -0 ABH > A o
AR OZERR B AREHEIIR D S NWEHBINR 2 42 TR
FIREAES E TRAL, ME %MLz, VB EEE
L7z, E—7 47y FEFRIMRT > 71Cd - T,
7 v b OE%E ITCITREE L 72, MCAO ALE 2 5 120
S, 7y N EBHENTY UL, ERREOoSLD
LolE&kE, MKREZHER Re) ¥, 20D, U]
FIE 2 fEE L, fHBE X OKPEHBICEBINT & 28T
ARFHIEEB LTz, %72, BHULFMALE (Sham opera-
tion) Wi, ERFEMALZVWHUA T T T
MCAO/Re & [F CALIE % 1T > 720

8. MREERA 7 DAIE

MCAO LD & 120 438 L VDT 24 Fefdgic, LA
ToOfFMERECED S, MEERE X a2 71 L
Jzrem,

0 : [EED W iRRE

1 HIR BT DR T E234 5 K78

2 RIBRIERAC B RN 2 EHEB S 4 & h 5 R EREE

3. HFM g EHREE) Y 4 o 1 5 R EREE

4 BRI RTENTE T, LOEHROETHRALN

% i PR

5:%T
BB RATEDRIE

FRRERA a7 2R E L%, Jy b EY T FLT—
TOVIRERT, BEEL, fEH LR E, AT v R
W7V A= M) 7 ARHWT, 2mm EIZHETIL,
Wt 2 ERG U 7z, TRZEERTE % FFfli 3~ % 72 12 2%
2, 3, b-triphenyltetrazolium chloride (TTC, FIJtflisE
TZM#R) =& PBS (pH7.4) FTiEIFA % 37°C,
1534 > Fax—=1r L7z, TTCHRELIUIF % 4%
paraformaldehyde (FIJEHIZETZE (BF)) CEIERIEL,
TYINA XTI LY R ERE LT, Afails %
PfRERER & L, ERFENTY 7 & (Scion Image 1.62)
% R CE YR oWils Xk UM T OFEZEEFE = 5
WL, FHOMHEERN UFE2mm 2 Hw TERR %2
Bl L, U OB E &L, HERERE (%)=
(Ze P BRARTE — (5 BRAABE — BEZEARTE) |/ 22 P BRI X
100 Dh» & FEZEHARRE 2 T L 721271,

10. #% 5t A0 18

T =213, P A REE L LTERRL, ZIuhtE
SEAHTE, Tukey OZEIEIC X D f#HT L 7o HRE
BT LEEKREZSY E LTz,

& xR

1. SYNDERESLVIEMBIZHT D WER DR
STZ#5%5HMD 7 v b (DM) OKE R, #EE

©

HR

ZERARRT IR ) O R FEE 121

£ 1 WERZ547 v b OhES X CIBHEICS
2 BWE

Body weight Blood glucose

(2) (mg/dL)
non-DM 406.3+29.3 139.9+17.8
non-DM +WER 406.9+37.0 141.9+24.3
DM 254.4+71.4* 726.31+88.1*
DM+ WER 306.0+29.32 561.7+108.9%*

a2 $»<0.01 »s non-DM group. * »<0.01 »s DM group.
(n=10).

(A) d-ROMs test (B) BAP test

300 . 30001
[ H,0 [ Hn0
H WER B WER
200 | 2000 -
<
& 3 *
<
) b E
S X
100 a 1000
non-DM DM non-DM DM

ap <0.01 vs. non-DM + H20 group. * p<0.05 vs. non-DM + Hz0 group.
p <0.01 vs. DM + H,0 group. (n=3-8)

1 BEREEZ v > OB L AEB IO
Pt xd 2 WER Oz)H

non-DM B X U'DM 7 v bz, ZEEK (H,O) 7
X WER (1g/kg) #Zh 1 H 1M, 2:8E&EO
B5L, EBEIRIMZEIL 7z, MAETOBIER b
2 (A) BL UYL (B) 2#%h%£h d-ROMs
T7AN, BAP 7 A MZ X DFHIEIL 720 77— 137
H+HEREE TR L, (n=3-8), HEEEZEZ,
ICHE SR, Tukey O EBIC L 0 f#AT
L, p<0.05 2GE#EL L1, EBROZEMIZ, FEEG
HEOHEIZE LTz,

WDAEREG L IZIEEIEZ v b (non-DM) & g L
TERICHA L, g/, mMPEHEIZ LA L (FED,
WER (1g/kg) #1H1I[a, 2:8MKEO#S L7 DM
7 v M#E (DM+WER) T3, ZEAKE®RES L -#
(DM) ki, oSSR oz, WER O#
542X Y, non-DM OEEB L IIHHE I ZLIEFED &
nx»rolz,

2. WERBEESY NDOEARBRILANLVRE, fikklbh

[CX$9 D WER DR

KK %7213 WER 2#5 L 7z non-DM 8 X ¢ DM
v MEHICBWT, dROMs 7 2 + 2 Hw, Mft
Fo~vt v PIREZIEEE L UENBRILA b v A E
ZHEIE L7 (M1A), ZOfER, ZEAKE2RE L 2
DM Ot A b v A E (DM, 252.8432.9 U.CARR)
1, non-DM 7X ¥ 7K #% 5 # (non-DM, 131.0+7.0
U.CARR) O#2fEIcx CHEEIEIML T, Ih
WZxd L ¢, WER % 2 A& O#% S5 L7 DM (DM -+
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e
(3]
1

[ non-DM [] non-DM + WER
H om [] bm + WER

o
H
T

o

o
w
T

1Y

TBARS (umol/g tissue)
=)
)
o

e
-
T

cortex striatum  cerebellum brainstem
+

hippocampus

ap <0.05 vs. non-DM + H,0 group. bp <0.01 vs. DM + H,0 group. (n=4-6)

2 BEREREZ v b ORHHARH ORI LIEE &=
2R3 % WER O%5%

non-DM B X O'DM 7 v Mz, ZEEK (H,0) 7
1% WER (1g/kg) 221 H1E, 28ERO
BE U, BGEZ R L7z, Bk % & (cor-
tex), R4S (striatum+hippocampus), /)
i (cerebellum), B X Ui (brainstem) @ 4%
fzorE L, WRFESREZHE Lz (n=4-6),
EEROFHMIE, FEBHEOHE IR L7z,

250 - [ non-DM [ non-DM + WER
Hom [Jom+wER
200 - b

-
a
o

GSH (umolL/L)
-
=)
5)

[24]
o

cortex striatum  cerebellum brainstem

hippocampus

ap < 0.05 vs. non-DM + H;0 group. bp <0.01 vs. DM + H,0 group. (n=3-4)

X 3 BERFRET v > OB O GSH & icxt
3% WER O%hE

2 LRIBRIC LT S e iR & R (cortex),
1 S& fh+¥g B (striatum+hippocampus), /N ¥
(cerebellum), # & OViXES (brainstem) @ 4 EBH7IC
SEL, GSH&RZEZHE L (n=3-4), EBROFF
Mx, EBRAFEOTFICE L 1,

WER, 109.3+15.1 U.CARR) i%, non-DM £ & [F] L
W E THBALA bV AE DM HIH S LTz,
WER % # 5. L 72 non-DM # (non-DM+WER) & B
WTHEBERBEARRIEA NV ZEDOR TR 517z,
E 51, BAP 7 X Mz £ 0 #HIE L 72 FiE8{t 713, non-
DM (1,875.4£156.1) & khig L, DM Bt (1,475.7+
671) THEICETL Twi, —/, DM+ WER #
(1,649.0+101.2) oFiR(tII1E, non-DM #f & ORI H
BERaEIEFE»osnxroiz (K1B),

H61E& 35 (2008)

(A)
12
[ non-DM [ non-DM + WER
= 10} H om [ om + WER
.%
s 8r b
=
E sf :
2 a
[=]
o 4r
7]
2 -
0
cortex stna(um cerebellum brainstem

hlppocampus

@ <0.05 vs. non-DM + H;0 group. °p <0.01 vs. DM + H,0 group. (n=3-4)

(B)
25
[J non-DM [] non-DM + WER
z20T b H om [ om + WER
>t
o
22
EE& 15
a2
Seq0f £ b
E
0% a
=05}

cortex strlatum cerebellum  brainstem

hlppocampus

ap <0.01 vs. non-DM + H0 group. p <0.01 vs. DM + H,0 group. (n=4-6)

4 PERRIEREZ v b ORGHEB O PR LEE R E
IZX9 2 WER Ozh#

2 LEBRIC L T o NI BksR = K (cortex),
SR+ 5 (striatum+hippocampus), /) i
(cerebellum), B L OVf# (brainstem) @ 4 FHLZ
SEL, SODEME (A) B XU CAT ENH: (B) 2Hl
ELT (n=3-6), EEROFEMIE, FERTEDOEICE
L7z,

(A) non-DM (B) DM
5 5 k%

g 4r OHo %k

8 B WER

3

8

[4

2

2

MCAO MCAO/Re MCAO MCAO/Re

*p<0.0s **p<o.01(n=10)

5 MCAO/Re ML Z v b OMRER I T2
WER 05

non-DM (A) 8XUDM Z v b (B) &, ZKHEK
(H,0) £7213 WER (1g/kg) Z#nzn1H1IH,
2 AR O#RE U, MCAO/Re AL #2115 72,
MCAO 4LiE# 2 B3 & OFERERL 24 B B 0
2R 2 6 BRI C A a 7ML LA L 72 (n=3-
10), FEBROFEMIE, EERAEDOHIZEEL 72,



HR

W RE O — BRI 5 3 28

non-DM
MCAO/Re

Sham operation

BRR ARS FE R ) O R FE 1R 123

DM
MCAO/Re

6 FERRFEZ v Mk 1F 5 MCAO/Re FEFMMHEZEIC N 95 WER O%hH
non-DM 8L U'DM 7 v bz, Z&#AK (H,O0) 7213 WER (1g/kg) #Zhzi 1 H 1\, 2 HMEO#%EG LG
%, MCAO/Re fLiE %17 > 72 MCAO/Re ALE O 24 Kt i 2 gt L, TTC Rt zfT > 7o EEROFEM

i3, FEBGEOHICE L7,

3. BHEEPOBEILEEES XU GSH ZEEICXWT D
WER Q%R

DM ## O it O LR E & &1L, non-DM #f & b
N, SELIT R TCOREAICBWT 1.3 05 2 EFRE
CHEBIIHEML Tw (K2), DM+WER B T3,
DM #t L g L, RHE, #seh+igh, B8LUMgTH
HEIGRRIEESREMETL, /MMICB W T HETER
DA DNTz, IEH MR O i Tk, WER 55O
ERIC B THEBERBBIEESEVE TR D 5 1L
770 —77, WMHRICHE T2 GSHER (K3) 1225w T
1%, WER IZ non-DM D T X T ORI AL B W T
GSH &R 2 HFEICHINS ¥/, BREIC X 5 GSH &
EAOHEIFED s »r oz,

4. BEBPONBECERFEEICHNT D WER DR

MéER% T > SOD &M (M 4A) B X O CAT &1 (M
4B) 12DV TiX, DM#ED T X TOKIALIC B WTEH
BRIETHED SN, NS DFEE»S, HERFKED
BekHRR T, PUBEEER OWEHEE T IC & o THBR(LAED
BWHELTEY, BIEA ML ABEAL TWS I EHRE
ahlz, DM+WER BECREREEOE T2l
HEINTEBY, non-DM B L ZITFEO Sk oz,

5. —EMMENCYXIT S WER DOXRENR

MCAO AL & 2 Rf[Ei#% O non-DM Z B KBS 8E D
MRER 2 2 713 1.3+048 TH > 72 (FI5A), WER

80 a

s [ H,0 + MCAO/Re
0§ 60 - W wER +MCAORe
Ep
55
> c
‘é E 40

g2} a

NS

0

non-DM DM

2 p < 0.05 vs. non-DM+ H,0 + MCAO/Re
bp <0.01 vs. DM + H,0 + MCAO/Re (n=3~6)

7 MCAO/Re 12 & Y FEFE S N7z fikiE ZE SRR
1239 % WER O%hE

non-DM B X DM 7 v iz, 288K (H,0) 721
WER (1g/kg) ZZh<n 1 H1E, 2BEREO%
5L 7t, MCAO/Re HLE %2175 72, MCAO/Re 4L
B0 24 KRB 2R L, TTC #2217
Teo BONIHEERT — 5 » o IIFEIERAR 2 EH L
72 (n=3-6) , EERDFEANZ, FEEFEOEICE L 72,

5L nonDMBEOZX I 713 1.2+038 ThH D, 3k
KB EHE OMICBEREZIZA 5L > 72, non-DM
ARG RO BERAE 24 KEHHEO X 2713 25+
0.53 &2 IR L, FETALEIC X 2 MmO &
B sz, 2hiext L, WER 2# 5 L 72 non-
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DM BEOHEERNESZ DA 2713141052 TH Y, H
BT X 2EROEBI Z ohic, —FH, ZREKER
LU %DMEED X 2 71%1.7£0.52 T&H Y non-DM #f
(1.3+0.48) LB LI13fETH -7z (5B, &5
12, DM ZHAB G ICB T 2FEREBO A3 71X
3.8+0.67 L2V, FHLWHHHER O ENED &5z,
ZOFERMS, DM 7 v MZBWT, —@MERKEMTIC X
EEDE S WS non-DM 7 v MICHARBIRT 3 2 &
DHER S iz WER 285 L 72 DM BEOFHETLZ D A
A71F 172050 TH Y, HRHEROBEDRD &7z,
T =23 L Tz, WER #5# D MCAO/Re
DHIRIZ BT 2RI G KR ERE L =N 572,
Xz, MCAO/Re JlLi& 24 [ O X % TTC %
L, FSERAEREZHIE L (M6, 7). BUFM D A~
BITo727 v N ORICIITEZEIIFERR SN p o 708, 2K
A ZES LT non-DM BT, #5EB L O REIC
BEZERNZD st (BEZERAR 27.814.2%), ZhiC
&L WER #5EHICB W TIE, HEROGELRFD PR
ot (125149%), 2D s, WER IZ—i#
MERMERIMIC & 2 g€t 2 hEsh R 2B 3 5 2 L2
ST o T, KM AKEERG L DMEETIE, HIKS
BRI RSE L WHEEROMAPIHER S L (65.6+
7.5%), non-DM #f & Fbig U THY 2.4 51288 hL Twiz,
i L, WER 2#5 L7 DM #icB\W»wTix, KE
BLUHRO WA O AFEESELCTED, HERD
ZL WD 5Tz,

% £

BEPRIR B 1 2 FESc B IR AR, AN OBIEA b
VA REREE, MEZGEL, Bk o XiEZE%
BRI LERMATTH 2017, KFFEERLYD, PR
RREICBWT, AN b v 2DBAS L Uit
TIOET, &5 ieiB OB CIEE & &85 %
Z &, ViBLEEROEENEZ KT T2 2 LS »
i olz, £72, DM 7 v MC—i M IR MALIE 217 5
72%E, MEEOZE L WHENRD s v, —7H,
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Summary : Diabetes mellitus (DM) has been shown to enhance oxidative stress, leading to aggravation of
cerebral ischemic injury following stroke. In this study, we examined the effects of daily administration of a
water-soluble extract from culture medium of Ganoderma lucidum mycelia (WER) on total plasma oxidative
stress, antioxidant capacity and activity of antioxidant enzymes (superoxide dismutase and catalase) in the
brain of rats with streptozotocin (STZ) -induced diabetes. We also investigated whether WER ameliorates the
exacerbation of neuronal damage induced by middle cerebral artery occlusion (MCAO) followed by reper-
fusion in a diabetic state. Male SD rats were treated with STZ (60 mg/kg, i.p.) and housed for 5 weeks for
induction of an experimental diabetic state. WER (1 g/kg) was then administered orally for an additional 2
weeks. DM rats had increased oxidative stress and decreased plasma antioxidant capacity in comparison with
non-DM rats. Furthermore, the activity of antioxidant enzymes was decreased in the DM rat brain. DM rats
treated with WER showed normal levels of all these parameters. The diabetic state markedly aggravated
MCAO/reperfusion-induced neurological deficits and cerebral injury assessed by infarct volume. Treatment
with WER markedly improved both of these parameters in diabetic rats. These results show that daily intake
of WER relieves the exacerbation of cerebral ischemic injury in a diabetic state, and that this may be
attributable to amelioration of augmented oxidative stress.
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