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Fig II-2 Expression of mRNAs related to lipid metabolism in the liver

CO:Control A: Material A, B: Material B, C:Material C
Bars represent mean = SD, n=8.
*Significantly different from the control group (p<0.05).
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TABLE IV—1 Composition of the test diet (g/kg diet)

Control Material A Material B Material C
Casein 200 200 200 200
L-cystine 0.3 0.3 0.3 0.3
Corn starch 529.5 529.5 529.5 529.5
Sucrose 100 100 100 100
Soybean oil 70 70 70 70
Cellusose 50 - -
Material A - 50
Material B - - 50
Material C - - - 50
Mineral mixture 35 35 35 35
Vitamin Miture 10 10 10 10
Choline bitartrate 2.5 2.5 2.5 2.5
t-butylhydroxyquinone 0.014 0.014 0.014 0.014

TABLEIV-2 Body weight, food intake and food efficiency in KK mice

Control Material A Material B Material C
Initial weight(g) 18.3+0.9 18.2+0.6 18.3+1.2 18.3+0.9
Final weight(g) 35.5+2.2% 33.5+2.7% 36.7+£2.2° 34.24+2.8%
Weight gain(f/day) 0.40%0.05 0.34+0.05 0.40%+0.05 0.36=0.07
Food intake(g/day) 5.14+1.57 5.40%2.00 4.66+0.41 4.58+0.31
Food efficiency(%) 7.65+1.16% 6.61+1.36" 8.80+0.97" 7.72+1.33%

Values are means=®SD.
Different superscripts in a row indicate significant difference among the groups(P<0.05

TABLEIV-3 Weight of liver and adipose tissue in KK mice

Control Material A Material B Material C
Liver(g/) 1.57+0.18%*  1.53+0.18% 1.63+0.23" 1.89+0.16%
Epididymal fat(g) 1.06+0.30% 0.8140.29* 1.26+0.31° 0.910.30%°
Retroperetoneal fat(g)  0.525+0.125  0.430%+0.127  0.563+0.094  0.537+0.140
Mesenteric fat(g) 0.455+0.132"° 0.454+0.166" 0.669+0.144* 0.437+0.222°

Values are means=*SD.
Different superscripts in a row indicate significant difference among the groups(P<0.05
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TABLEIV-4 Adipose tisuue parameters in KK mice

Control Material A Material B Material C

Epididymal fat cel size(um) 73.5+3.8 72.1+8.6 68.3+3.7 68.7+3.5
Retroperetoneal fat cel size(um) 81.1%+9.6°  70.9++9.0®  70.2+5.4° 68.9+8.0°
Mesenteric fat cell size(um) 63.6+5.1 57.3+8.7 64.313.3 60.8+2.5
Subcutaneous fat cell(um) 43.2:+5.4 37.7+4.1° 39.1+4.0% 36.6+2.8
Epididymal fat cel number(x 10%) 5.51+0.85°  4.51+1.36°  8.14+141"  5.74+0.85%
Retroperetoneal fat cel number(x10%)  2.14#0.72*  2.51%0.91°°  3.40+0.74®  3.61+1.46"
Mesenteric fat cell number(x10°) 3.74+1.22°  5.36+1.82°  3.52+056° 4.15+0.50%
Values are means=+SD.
Different superscripts in a row indicate significant difference among the groups(P<0.05
TABLEIV-5 Serum lipid levels in KK mice

Control Material A Material B Material C
Total cholesterol(mg/dl) 112.6+17.9 110.5+23.6 133.5+31.2 109.4+22.5
Triglyceride(mg/dl) 115.1£60.7*  151.7247.8®  208.7+60.3°  156.4+58.9%
NEFA(mEq/L) 0.360+0.111  0.411+0.168  0.462+0.103  0.380+0.103

Values are means=*SD.

Different superscripts in a row indicate significant difference among the groups(P<0.05

TABLEIV-6 Serum adipocytokines levels in KK mice

Control Material A Material B Material C
Leptin(ng/ml) 16.0£21.9 28.2+59.8 53.8+38.6 27.5+20.6
Adiponectine(ug/ml) 29.0+3.5 26.8+6.2 25.3+5.6 29.6+5.1

Values are means®SD.
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TABLEIV-7 Liver lipid levels in KK mice

Control Material A Material B Material C
Cholesterol(mg/gliver) 1.5+0.4% 1.0+0.2° 1.0+0.3° 1.1+0.2°
(mg/liver) 2.4+0.8° 1.6+0.3" 1.6+0.5° 1.5+0.3"
Triglyceride(mg/g liver) 7.7+3.7 5.7+6.2 7.7+3.6 5.1+2.9
(mg/liver) 12.2+6.2 9.5+11.6 13.0+7.5 7.5+4.8
Phospholipid(mg/g liver ~ 7.2+41.0% 6.3+0.4% 8.140.9" 75+1.1°
(mg/liver) 11.3+1.9% 9.6+ 1.4 13.2+2.7° 10.6+1.9%

Values are means=%SD.

Different superscripts in a row indicate significant difference among the groups(P<0.05

TABLEV-1 Body weight, food intake and food efficiency in growing rats

Control Material A Material B Material C
Initial weight(g) 104.1+2.6 104.2+2.3 104.1£3.0 104.1+2.4
Final weight(g) 415.8%+21.0 425.622.1 393.1%+25.6 391.2+31.9
Weight gain(f/day) 7.1£0.5 7.3%+0.5 6.6+0.5 6.5+0.7
Food intake(g/day) 12.5+0.6" 11.9+0.6° 10.9+0.7° 11.6+0.8%
Food efficiency(%) 56.8+1.6° 61.42.0° 60.4+3.97 56.1+1.6"

Values are means=SD.

Different superscripts in a row indicate significant difference among the groups(P<0.05

TABLE V-2 Relative weight of liver and adipose tissue in growing rats

Control Material A Material B Material C
Liver(g/100gBW) 3.4240.31 3.650.18 3.63%0.45 3.40+0.29
Epididymal fat(g/100gBW) 1.34+0.19 1.2940.22 1.27+0.29 1.16::0.27
Retroperetoneal fat(g/100gBW)  2.01+0.37 1.80+0.52 1.57%+0.50 1.35+0.39
Mesenteric fat(g/100gBW) 1.64+0.28" 1.21+0.17° 1.15+0.16° 1.23+0.22°

Values are means=£SD.

Different superscripts in a row indicate significant difference among the groups(P<0.05
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TABLEV -3 Adipose tisuue parameters in growing rats

Control Material A Material B Material C

Epididymal fat cel size(um) 68.1+3.8" 61.7+3.5% 62.6£4.7% 58.1+6.1°
Retroperetoneal fat cel size(um) 93.9+3.2% 77.2+8.3° 81.6+7.2° 74.0+8.9°
Mesenteric fat cell size(jum) 52.7+2.4 51.8+5.1 48.8+5.4 49.3+4.2
Subcutaneous fat cell(um) 75.8%+6.3" 63.3+8.0° 63.8+8.0% 64.4+9.7
Epididymal fat cel number(x 105 47.7+17.5° 62.9+9.3" 54.4-+10.4% 61.4+8.9°
Retroperetoneal fat cel number(x10%) 19.5+2.7° 35.3+18.1° 22.6+3.8% 26.4+2.9%
Mesenteric fat cell number(x10°) 126.0+£25.2 91.7+32.6 128.0+51.4 107.3+14.8
Values are means+SD.
Different superscripts in a row indicate significant difference among the groups(P<0.05
TABLEV-4 Serum lipid levels in growing rats

Control Material A Material B Material C
Total cholesterol(mg/dl) 150.8+64.1 116.0+=20.6 121.4+27.9 134.2+18.9
Triglyceride(mg/dl) 131.9+47.3° 128.2+33.0% 323.1+151.68" 216.2+87.5%
NEFA(mEq/L) 0.51240.154 0.6171+0.282 0.481+0.147 0.697+0.104

Values are means=+SD.

Different superscripts in a row indicate significant difference among the groups(P<0.05

TABLE V-5 Serum adipocytokines levels in growing rats

Control Material A Material B Material C
Leptin(ng/ml) 1.99+0.68 2.63+1.30 3.06+1.23 2.42+1.10
Adiponectine(pg/ml) 6.97+2.05 6.50+2.44 4.80+2.09 6.72+1.35

Values are means=SD.
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TABLEV -6 Liver lipid levels

in growing rats

Control Material A Material B Material C
Cholesterol(mg/gliver) 2.1+0.3 2.2+0.2 2.0+0.2 2.1+0.3
(mg/liver) 11.2+1.6 12.6+1.7 11.9+2.2 10.2 +1.8
Triglyceride(mg/g liver) 14.1+5.12 10.3+2.8% 8.2+1.8" 10.2+4.6%
(mg/liver) 73.7+26.5 59.4417.7 48.1+12.4 52.0+30.3
Phospholipid(mg/g liver) 16.2+0.9 16.7+1.1 16.4+1.2 17.6+1.8
(mg/liver) 85.4+8.5 95.9+7.1 96.2+20.3 85.4%10.6

Values are means=+SD.
Different superscripts in a row indicate significant difference among the groups(P<0.05
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TABLE VI-1 Composition of the test diet

(g/kg diet)

Control

Material A Material B Material C  Material D Material E Material F
Corn starch 397.486 386.181 392.223 392.486 392.486 392.486 392.486
a-Corn starch 132 132 132 132 132 132 132
Sucrose 100 100 100 100 100 100 100
Casein 200 198.935 200 200 200 200 200
Soybean oil 70 69.988 70 70 70 70 70
Cellulose 50 50 50 50 50 50 50
Mineral mixture (AIN-93Q) 35 35 35 35 35 35 35
Vitamin mixture (AIN-93G) 10 10 10 10 10 10 10
L-cystine 3 3 3 3 3 3 3
Choline bitartrate 2.5 2.5 2.5 2.5 2.5 2.5 2.5
t-butylhydroquinone 0.014 0.014 0.014 0.014 0.014 0.014 0.014
Material A - 12.382 - - - - —
Material B - - 5.263 - — — —
Material C - - — 5.000 - - -
Material D - — — — 5.000 - -
Material E - - - — - 5.000 -
Material F — — — — — — 5.000
total
head | tail .

Head mean

Tail mean

Tail mean=Center of gravity of the tail
Head mean=Center of gravity of the head weighted by gray values
% DNA in tail=100-% DNA in head

Olive tail moment = (Tail mean-Head mean) X( % DNA in tail) /100

Fig. VI- 1 The calculation methods of olive tail moment
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TABLE VI - 2 Body weight and food intake in ICR mice.

Control Material A Material B Material C Material D Material E  Material F

Initial weight (g)* 316413 318%+24 31.1%x12 308+08 314=+20

Final weight (g)* 37648 344+12 37131 36714 365+45
Weight gain (g/21d)* 6.0Xt4.6 25+15 80x14 69+19 7.2+55
Food intake(g/5mice) 98.0 94.4 106.7 90.4 80.7

31.0%x15
36.7x£29

Value are mean +=SD
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Fig. VI — 2 The inhibitory effects of food components on mutagenicity of DEN.

CO: Control, A: Material A, B: Material B, C: Material C, D: Material D, E: Material E, F: Material F

Bars represent mean SD, n=5.

TABLE Vi - 1 Body weight and food intake in ICR mice.

Control Material A Material B Material C Material D

Material E  Material F

Initial weight (g)* 288*+13 31.7%22 287x20 316+08 32.1%1.1

Final weight (g)* 347410 324428 355+3.1 343+29 37024

Weight gain (g/21d)* 44432 07417 6.8%35 2.7%23 49%24
Food intake(g/5mice/21d) 914 1134 913 94.7 108.3

31.0+21 31.0%1.1
36622 348414
56%3.7 38+10

* Value are mean SD
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Fig. VI - 1 The inhibitory effects of food components on mutagenicity of B(a) P.

CO: Control, A: Material A, B: Material B, C: Material C, D: Material D, E: Material E, F: Material F
Bars represent mean SD, n=5.
* Significantly different from the Control group (P<0/05).
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Fig. VI - 2 The inhibitory effects of food components on mutagenicity of B(a) P.

CO: Control, A: Material A, B: Material B, C: Material C, D: Material D, E: Material E, F: Material F
MNPCE: micronucleated polychromatic erythrocyte, PCE: polychromatic erythrocyte

Bars represent mean SD, n=5.

* Significantly different from the Control group (P<0/05).
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LD (BIZIE SV ASAFT 4 TR T AN T 4
JR), BLOVHIL - BINES L TEOEMNIZEDAE
N1k, RO EEL CERZ R0 0
KPIESHD. ST, BHEOEANL, BRTORHE
ZT TS D B D IEM AN ST 41
VERERET L0 BRSO EI) E, &
ILTRENE M LE R TIERZ B T500 (F]
RIEIRTN) LIH3T NS, AT, ZOL5afk
INETRERCERIMEFIZIGU C, b WRIVSR, i
EH I, R, MRaRERE Ao A
F e IV, FERIBESR S R 2 DFSRER T O
ERIE O I SO B4 5 | X Eh A,
IOLT, BRI RIESH DV IERL A AER
EEUDAMREMLHD. IO, BCERZ RIS
BRAAT DOHITEE, MR - BMEE RS 2 dE L MR RR
BREL TEEMIERZ BT H0LHIUE, RO
HEMRRRICIERL, ZOREREL CRIBNI NS
REDEE AU D ATREM LSS,

L7eh3oC, VERRERROfRIE,  “VERBFEO3EA
e TIIRWEA D R DIER ML~ LTy
T 5D D B/ VEFE BIRIHREIT RV, 72
EZETITEBRELZ2WICL T, BSRADOEN
BRI (B - IR ) 25 E
T HVEZE LMD D TR,

TOZEEBHEL, BULILSI I—ro S (BrEdEE
FVESE ANEBRAEMEI A ST — a3

DOIHFE 72y =7 M CHAFUFOSE (Functional Fo
ods Science in Europe: 1996~1999) ¥, EEEHERE
FREL CT—RICRD B QDR ERER B2 T
‘B ERETRRR R L BRIRY AR R IR
T AHEA SR FHAR I S —H— 2 DN T
DPTREITOTOES Y, ZNSNTROF AL EY]
TR EIFITIZ B O AICIRY, IEMEFED LI
DEEH, B0, B ~ORETE, BRI
e, BIRVAIEBO~— I — RN EE LIV TS,

L7=3oC, BAG-RSy D ARPEIRE oA %
FeE 3 DEIE, SRR RRE R ~ 0723y

BoFHl~ — I — DERRIEED— R THDHENZD.

28, ZOVEEOERCEL L, M L& TRINE
NTEDENIZEVAEND, KN TOLFEZELY,
EERTRVERSY, FIZ IS RT T OVWTIE, B

AL ORBOBI RGN e 5iEA BT A2L
NRBANCRIRETHD. 25T HZL T, ROBHRS
VI GAITALLRIGEFR ST D 3ZREM D
EEZEIC LDV EERINCE, RROBEEZ LY
B CEDLDEHEES D,
TNDHDVEERREN 7Y 7 —EN 5701, B
25, FEHIHERR, RO, RS, BOMEO S
<=, BeMOFHE~— A —E0 ARy,
WEEHARRIC T MRS BETHILET, A
T ELY, eI BT AR EARILE F
L, {EFF PR R R~V Ty 457
DOEFFNFIKEBZLNS.

2. {ERIB RS BRECIIRAS, BN - PIRRDBE
Bkt HIRIC 31T DH MDAt Sk
THHEREFIESN TR GR OFHA - BRRAF

i

T, REHE BB AREATTV, $75D
HEICEM T B L MR A LT 5.

Jibg - PR SR DAL RE MR D FIRIZIIT D H L)
P AHTRBRER TR QOB RS CRECDI
etary SupplementZZ#fEL CHWLILTWBHM) 120
VT, Natural Medicines Comprehensive Database (N
MCD) Z L INTERR U TR AR T, Zhbm)
b, HEMEOFEED Possibly Effectivell b, 2»2%4
PEDFEED Possibly Safeld ETHBLOM, Ltz
FEANWTTRESEED DDIME T HHZEM LHEES NS,
TNBIZEEY T AbDIT208 B LA ESH 7208, F0Hb,
TR DBRER DB R o iR E B o]
RE/eb DU CTHENEREL /2. BRI, M- fiR
DEEFECHE PR ED AR B T2 8 BL T,
FEE R/ ZEEREE IS L O E R AR RIE 2 Xt
T HE D AR O THARE TSN TD
ENRD. LURDD, EDO/ERBFS AR THS
LI ELY, ZThHD FRIZ BT 22 FICBEEL T,
B EEOERFLE /2 > OB LA RUTZHRETT
Rtz

—F, BEEREREROBEERSIE, 17 —F
> MR YA NE T - R R D RO R R D
FBIC BT DEZMEN R SEESN TOBL DR
. OO, FEREREROBFBEOBICE
SRR THhIVTWAD T, ERIFIEDORERELT
HLTWAEEZ LIS, 216055, GABAIZDWT
v, RAEEERE, T/ b BRI ER Iz L0 i+
R TIDIERRSHHESI, GABAZ S RIYEL,

-71 -



I ERED DN TS ) GOERNG RS- I
ERE RS EREEDS. —F, GABAILRMNAIZE
T2 b EER VR SEE THY, HvA
AL F v RN TIHBCABASEZ A BE 1 &4
YT T ABBAERAESE, ma—a D=
TR OWBGAR () 2572599 . Fedsic, GABAR:
MEPIZ IV NT, S - fERVE, FURLVER, P
TER, BB IER R LR 00, AL CIBES
AV GABADSIMIZ B CREHERIC L AT BEE L AT
POVERZ R T DEDNT OV TR T 5. NMCD
I XGABADE AT M BI= D DIERITR45C
HDHEL TS,

3. YEFRREFE S AR Ty VR DD VR
#bi‘@%Eﬁfiﬁ;ﬁ:&:@féﬁ%”«é:v&ﬂiyj’é
57200 ERIF5

(1) BN 5T BN D i 7 RS B
ERAE LI5S

OFEERIFFED 2Bt

ZOFRIFTE I, TERR B DG~ B5% DN
ARATTT VA1 DI TR BUS D 5R
I Lo C BRTAZEEMUTC, F7 7 a—F
DMERBEF DS BRI Y RO B B
WC WDNCEH R THE0E T B L ah S,

FEERDS AR DMERT B I BB 5 -
RBRTHDILUL, HODHBN TG, Fiz 2,
REHDZ M Wgh R Z BT+ 58, BHLL
IR ENMETL, AEMINAE H125 D, &
Tz, MEEDEKTFIZELAR, 3-4H O B
BEDEH), $7bb YA 2w T p—F L
WORRRS R RATEY S5 — L NRBI$ 559, —F,
SRR Z IR BT HRBDIE FITHsR D Sa1c
FVEIGITECMTEHE T AL SN 5Y, Lo, #i
SR BAREEENEF OB T3 485 7 OIC B2 D
BERBIIROIA T, Fler DIz b5
B b R BT IR U S B 7
B ZhoDWRDOFIZ, HiFestEn, fh T
DFEREAGT=.

AR Z T NN E eI 545 L, M
SRRV TN L F (1) L, 2485721013
HBEOL N E TR T3, Zof, KBS
DX E BTSN 5 B8y PO LIRS,
BRAR, FI IR O/ NI R D e S
g G2 Eb RS> CHBICHART 5. &blr, MiE
ALPTEERR MIKLEPHREEL SRS S 5L T

DNTISEL, BeGHAERLINIC ER45, b
DFERED, MR ESN IS, ThECH
Nl — A —IZBL, REEEAN L R D)
REHTHLENHER DI TS,

ZAVETIANT=LIZ, BN IS 50404
VIR, BREAEKR U, Z0r Ly, Eisna
BRHMERS - AR, Lo SRR~
RN U TR WRROMIR RIS L CAEL S
IR ER &S L0, TGN koD SR I
(U TEBANCIERIL QOB RIS A R L <
B, ZORDOBRFHZIE, BB OTEIER A LS
DR TSI R 1 DI G T RBUS I %t45
kR B e R 20 O Tl T N e L A e o
EBZLND. TORMRELT, TR Z SN
% AR G LT RBOBKR DS AL 2 1
AT A TR EBNETH S, #0C, T
GRIMEORERBA IS0, 1R Lo
ETDEBREAT T2 5, BN 51 2 LI
BEEREOBE R BT BB T BT AL
7=.

ZOFEREBEZ, ERBRIIIE -5 B TN
12 R AR, 72 BEEROD I Hyf s b s Sl
LDDOBHLRFREVIZET, 56050 BN %
T DISEEDNAY AT T LA R TS,
ERYii el N Ve -1 MT1DE = F
ROHR R 5IZE->T ARES N A - MRS T
WD CPRRITEEERFEEE) . MTUL B §i7e L 1o
HUTHEIMERRL, E-mnbIRSADREEIZ -
T, BN CTEDO AR HESh B LEN TS,
T DM, §EES L 730H (XM 214400), YR — i
2378 (XM_226370) , $5FREET- (NM_012543, TC5
68136) 72 DR T DRIATTHEN D Bz, e
MT LBHERF UG TR VK700 35 B REE | O L
TR, MR FORBUTIT LA Bb o
To. BRI E-AC Lo CREDR IS AL 0L LT,
WSODDEBMIIS SR TR S U (N
M_130741, TC543377, NM_ 012488, NM_053288) . U
TIVIALRT-PCRICEAIRET T, SRR 54T 1k
W, B 31T AMT LOOBHE TR B AR 730
—RMERES B Z LA RS, MT1D&E s+
FEBUSENTHEN T 545 2D S~ — —
W0 ED L HEES .

DB Feo fk
INBDORERELEL, £ FR1BLUR B,
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FENE SIS, “VERMSFF 2SR CIdav VB
B “VEFIRS RN AR 2 B LI HET DR ~ELX
NT TSR DI DVEEEHN LY T TR H
it syl

Firob, R TEITEE T, DNAA71T 1
A X BTSN 5O ER OB T REOLE( T
LT/, E- OBk AMTIO R LT L.
BIZE Thote. LnURds, VT VZALRT-PCR
RS-, IR 5 ORI SRR TR
WZ BT AMT IR FRENETE RIS TUEL T
VW (22).

THBDREREE ST, SRR LR LOREETT
7. FHCHE, ey 56 RIS DR E
AMTLFTEIC 0By LT = (K3) . BTl MT1ES
PRI LAY BT DR -T2, IRFERIT
PR FEGEER T, EE BT SL TMTIASHER L.
LHEE SN D= — RN TEREO Ml ST
(4).

(2) GABAKE Bzt BIMD B T RBUSEIT
B35 FEER

DEERIFFED LB

GABAILFAYHRE, /b b ARMRIMRIERICE
VILER K T4 AIER D HHESI, GABAR GRS
L, [ESEDO ATHE TS B OFRRIF IS
Fr e IR R B S BRI 5. — 7, GABAINPY
171 A e BRI AR EE THY, L
WA T RV CTHHCABAREFREZFHASET
S S ARG B A RAESE, Sa— L OB
1 Gigl) 26703, e fEIRIER, FUTRRIER, #L
BB, BRABIERRE b o/ VT RY
L REMN, GABASZ AT AT AGABADIEMZH
M ABE DD, T, EFIVBREREFI Bl
FETONACBTBITWVRAERIE, EUREY
ABR R LT BT N BRI R EAEE SR OTE MK
Tz kD, /NI IV VCCABAREAE MK T3 57 E
TS,

T NHDEEND, GABADBIRDBHIAL, HLAMN
R, Y597 AEOIERZLILT VT IS bIzN,
BT, A F—RyNIUTRO I 72 ERAEL T
5.

@/, U T RO EEME LTI
TG4y, DT, XX \EBBIETATATIREE
RPLITBENRDD. E, =y 7RO RORE
12D ANDI SRR T2 b 25, Fv/ SO LK

STUELWYEBREERYL, ZNHOZENHIEREE,
BB R, 50, BRI >RLHIEIDO A
RIS TREROBEACHIRBEIFS TS
@SR T, Xy NET YA — BRI AED T
LG TEBLFEEEED TVD.

@GABAITTI/BED—FET, GABAB AR HE
AFAFUTDE ST VIRNIZL L Aeo T2l XXXXIZILGA
BAMRT- 550, RAMBTEBENRERHIBE »ZY.

© LTI AL T EHERL T,
BN ~BIET A LIRSS TE . Ll Yy
ORGSR, BT TC, AL T
T SRS ZE D ISR oo TET DI, D
F9, RETHF v/ LRI NN
7.

THUIRIIAE LT, WhWAREER ML, G
ABA% EBEC & T BRI B0 S HHE o fE
%, LnLAahss, & 1L GABA MLRANEIM &
B L CMPEERC BREL, 22 CERTDEWORAE
{3720, 72, NMCDOFHIZ 33 v Th [GABADH %)
P BT AEEO BT AERIRN I ESN TS, §
Troh, $& OB GABADSE AN KRR
LU T RE B Z LB A R IR
BHITORWRILTHS.

ZC, EILE B RFIET » b (SHR) IZGABA%0.5m
g/kg BWa A\ bme/ ke F £ C2IRRME H 5
L, s L OVINBI 1) HIBn TR B~ D%
DNA~A a7 L A% VTR~

QEBHFEORER

WL, 0.5mg/kg BWDGABAKR GZE-ST, 4
BOBLETORBEN2AE U EIRESh, 35ED#
(EFORBENL/2L FITE T 58V RERED
Nz, Znb03LEEDORENHDOMPLIEICR
YARNT w7 LTe.

5mg/kg BWDGABAR 5 DAY, 6fHDEIE
FORENALLL FITRES N, 85EDE ST D
FEMR/ 2L FIAR T B8O fERAELN .
2213 NBDBIEFDILE LD RENBDNDIE
WA LTS,

0.5mg/kg BWOD B CRELEN2MFLL LITHEXR
Li- @5 F-4>D55chemokine ligand 138 Wlipoc
alin 2i%, 5mg/kg BWDABEDBEITHRILES 2
DL B LUV, E77, 0.5mg/kg BWO &
TREEN/ 2 TIE U S 735051528
BV, 5me/kg BWOHEDEAICHREED /2
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UTFIETLU W, 26D i, uncoupling p
rotein 2, telomerase catalytic subunit, annexin—31
)btz

—75, /INFTIE, 0.5mg/kg BWOGABAF 512X
S TR 2EL EITTEU- BB ISR TE2h
ST2H, 1HEADBEFDRENSL/2LUL TR T 4%
EUVIHFERNEL N DB (LD KEVS
DPBNEIZERSICVANT 7 U=, D 12&LTC, an
nexin-31ME8 67, bmg/kg BWDGABAR 5D
BEE, 1THADBRE T OB 2ELL EIZTTHE
L, 22fADBEFOREMBL/ 2L FIE T 35809
FEEB/ONZ. ZhEDIBEEDREVE DN
Bz F4lZYANT > Uz, 0.5mg/kg BWODGABA
BB THENL2U TR FLIZREETFDIB,
offliX5mg/kg BWODGABAR G- DEAITHREEAN/
2RI FL TV V. annexin-31HFD1->TH -
7. PRI Z BB O EHETES L bprotein ki
nase C (gamma, Prkcc)RCsynaptosomal-associated
protein 2503 5me/kg BWODGABAR 5128
KT AR (K@) . 5mg/kg BWODGABA 5-
ZEb7Ry \i%t(ﬁ%%ﬁbiz{iuﬂ:m@f:%@@
hy 720N, PHEFEREIZ IOV SR EHEES
NA5LMDELT, ionotropic glutamate receptor (Gri
a4) (B43), potassium large conductance calcium-
activated channel (Kcnmal), (presynaptic cytomatr
ix protein (Pcloy&ni3 o7z, B FREOELLN
b by 720D DT KIFTZ2W S DO HITE, ion
otropic glutamate receptor (N-methyl D-aspartat
e 2A%Y:3g3H B 113.150) Rosynaptic vesicle glycopr
otein 2b (Sv2b)DLH7r= o — HEREIT B VIE
VY, HAVIAR SRR B EOBIES RIS TV Da
Ipha thalassemia/mental retardation syndrome X-li
nked homolog (Atrx: FEIRELE3.263)&EMN24ELL
DFBEE R

B2
1. “VERKEFED S HRE TIT/R VAL D0 “VEFIHE
FFOSBARER BRI T AR~ LV Ty X
HAZEDUEPERED =D DB FIEIZET5
AT
FEROIEITRATz.

2. VEFRSIEIZBARE TIan\V s, - #RER DL
R FRIZ B A AT SR 5
THHRRE EISN QLB LM OFE R

e
FEROEIZRA~TE,

3. “VERBEFEDS AR Gl VR D0 “VEF B
B AR B HET AR ~EL - Ty TS
VDD EERFZE

(1) TSN IR HIT T AN B s 3 RIS E B
ERAEL SIS

SRR Z Ty Mo B EEgA R 503 b & &0,
BEKD PHRHEID S HEE SN AR T
BRZIBWTE, MT1IOB R - FBE — @I et
T HAREMED 7 L2 A LRT-PCRICE D EER TR
DTz, DNAY AT LA % VDB s Rk
B OMRAFATIC LY, MTISHEEADIVER D~
— 7R EB A REM A S GICRBS T R T
HDENZD. Fr, SR LA L ARG T,
SN ST AU OMT IR RS A LHEES YD
Za—a B X HIAHIRIARK T
IRERDIR S, RBROMER: - I I8 T HERER
DYERBFF 215 EOfili~— I — U TR T

AMREMEDSERD BT, SR IDICIRNE AR
9HZET, YERBSFF ORI LIZHE OO BTREMEDS
Ezohb.

DAN<A7a 7 LAIEICEEST, VT NVFALRT
—PCR, ELIZITAEER O FELZEANTHT
EC, BT AER - AR HEES N TS YE
FABPF D R CIae WS & “VER S B e
BRICHET AR LA T T SEBID0
EHBPELNILDEHEESND. FOT2 DT
AELTDNASA 70T LA B LA R FREUS
B ORI IO CERTHHEELLNS.
AEERIFIETlL, HEAE R BRICHITER D, ZD A
IR IENTE.

(2) GABARR Bkt 3 DU B FRBULEIT
B4 5 FEERAFSR

GABAZKYR % 2 AR CEPNR G458, IE
BLOVIMMIZIWT, FEERELLA26ELL BT, &
BUONIL/ 2L TR T3 58 B T 0HAZERHALE
ipofe. ARAE(0.5 mg/kg BW) DIFAIZHA, B

& (5 mg/kg BW) DEFEITIEZ DI A iR
BEh g %<, AE-RISERFROLN.

FNHDOEEFDOD, ionotropic glutamate rece
ptor (Gria4) <Cionotropic glutamate receptor (N-
methyl D-aspartate 2ATRNIBEZEM:T I /B THEY
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NEIBEOZFETHY, =aF L 100a 110
~ORFBITLY, Floxk ) — L OBUHER D |2
WD EDENAZ BN C Ty 7L ¥ al-a %
ZTAZENHBIVTU VA, potassium large conduct
ance calcium—activated channel (KenmaDi, Fiz
/NIHDGABAYEEIPEBIHINE = o= — 12 Tdh DPurkinj
I FBIN TNDBY, ZDZL B RIS
VINTVAY oy 7w AT, BB RS
VOB RE, HEEEO Y, HFHEso
BEE /2 RSO/ SRE R 2N R5h DY, e,
Z D=7 ADPukinje iR G, BOMRICHEREND
TEBNEM ORIEMAKIC LD, BIRIEE ST
WAEY),

annexintXCa2HRTEMV B E RS XL R IE T,
FDY T H AT annexin A2 T FE LRSI
BTN BEENEN, Z<EITZ Dannexin A273,
Z o MM IEL 53774 HCABAYEB A O HHIEA
FEma— AL S THEIN TODZEN LG
7otz Lnd, ma—ar ORSRRI > T=a—
T AADLZWHTIETDEV). GABAKREF v
NI BT Bannexin-31 DB HREDE T, G
ABAR BN R E B M 2 SO U2 RTREMED
HETER.

PA XY, DNA~AIaT7 L A% RWEEIG T3
BOBRAATICLY, GABABK ST D/NKTIE,
IR AR R B DD L HEE SN DI F D3
BT v LF 2l —iarbdNIFZ T X ol
—ar BRI H A REM S RS T, B R
BIDNIAREACH DN, AR FEICIERENZGA
BADKER 72> TNBZ MRS T,

UL U TR 7-GABADS IR ~B 4
DIENCEL T, TATIVIBRMRELTIN
ERETDHLONE. FilzE, mfFHPDOGABARE
FEIE120~210 nMIFEYWTHY, — MO EREET
~T60E£110 uMESILTEY, 20D TRX/R
FEAIE AT CGABADS LR IMBERE A3 m L, %
FRRCEIAEN D TREMIIHE R CIEE L. B
FHZRIZ LB GABAI MK B A 1@ L 72V e,
HARESR O GABAI XU =i E Ch D7 v
A BRE B S, glutamic acid decarboxylase (2
FBRBUREEE CARSILTOBE D EEIRLH 5.
F72, MARAABEFIIANNRVE R PO GABATRE %
IR TSR D7D DOHEHR 7 EL TEIK LV R
5.

GABAZREE Ry EL, TIESED D AITEL

7o B ) DR RIS R ERMEA R RO D,
ATV GABAZ VWV TWA R [58y /X 204 7
Uy b (RRRED 13, BELEBYFELT, 181
Ry -7 /EEEE 20me) & BB HEL LAY T

W IERLTWA., 372105, 20mg/60kg BW=0.333
mg/kg BWIZEDFEDGABAS, fJEE TFIEA%
HOZEENTREERRIIEL N QOB EN R .
TOVEFERIY, RO AR RIS 8]
FERIZ X >TSS TV, —JF, A F—Foh
DB MEIZIE, GABADBEMHIARE, HiAh
R, Yoo 7 ZEDIEREL LT LWV T EmAREN T
WA, Lo, SRIESNIER) DL, Zhb0fEH
E—RRCEET AL TER, ZIUCEEL T, Yo
kogoshibD 7 N—71%, GABATEERG055 7 bk
o WAL T B3 528, E-MEE P DIgA
% AN AD R~ — A —Z T, AR A AR
gAIREDOIK TE2GABADB IR AL WHiEE1T> T
WA, BEMCEIES I -CABAS AN AER %%
b7 b AR R U2 DiEL, 4 EID EEREFE
THLNIZHRENRE DI BB IT2FRHTH
50, FEEERITZOBELRESFBIIL2WEED
5. 51%, GABADFEIR 5 Chlfk 50g5AL
RHEROEERNELNADD, Frl ik HEiEF
FEUSEDEAIL 7 H HERDREROVHZHEL T
LN T BRERSHDEEBIZ, SHRESMDT DT
I DUV THIRETT A NERHS.

WPHUCLTY, oA 7T LA 1EE FVAEE T
FEEOMEFEAIRITIZED, IOSFEIEIGHD XEE
TR 725 COB RIREME RSN, Ty L ¥ al—
FHBUNIF T F ol — FENBEE ORI, G
ABADF MR EFIBEFHZIR D 7= DR~ —H —
LIRVBBHDO DB HEMEESIS.

IOLTERREGA LN CE-EWRT, B
LHEBRWIOEGEL A, DNA~AZ7a 7L AEIZL
DI(G T RBUEORATL, (BRI ERERFE2
B Tl BER DA M EDOFHMIH W TRb T
RAchaLHlrans.
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VRIS ARE TII72 W B DA SIMEDFHE”
B B IR RO FEFCEME L. (1) “/E
FABEFEDSERRE Tl W B & “VEF B e D3 B e/

R OUEEIUCET RS AL AT
SEABZEDOBEEMEZDT- D DB ki kEt
L, (2) i - R D fERE-ORE A R D R 3 1)
HEEMEN AR B CHARE RIS Ty
BN, VEFSFERSHRE I W BREM T —4
AN—2RETHREL, B) RS T A MBI
GABA%Z X8I B A ERIF LT o7, HERlC
DL, DNAS A7 T LA L ARG T 5RES
BOFHlE~—— LRV EARTREME D LI, S6IZ
U7 VA A LRT-PCR—>SMHRM LA L ARG
1TV, 2T 7 a—F RN VERFR R AN
T B L~V T o P EREEICBWNTE
HThHAlReE RUTZ. £/2, GABAIZ DWW,
DNA~A7a7 L A% WAL B FREGEDNE
FRAOFRATIZED, BN ORI HOT,
B HFMGABADIERI L7205 A A REME R LS
7. b, “VERBSFONBARE IR R &
VERBE DR B SRICHET DR ~EL~ LT
OSBRI ST D1 OB ERUE-.

YLk, BEIZRLZ(1), (2), B)DYfnEM
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