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CYP; F 7 u—2AP450

DNJ ; 1-deoxynojirimycin

EC ; ()-epicatechin

EG ; (-)-epigallocatechin

FBP ; fructose-1,6-bisphosphatase

GAPDH ; glyceraldehyde-3-phosphate dehydrogenase
G6P ; glucose-6-phosphatase

GST ; glutathione S-transferase

KW ; Scdhitig

MG ; mangiferin

MF ; #alE A LI >

NEFA ; nonesterified fatty acid

OGTT ; Oral Glucose Tolerance Test

PPAR ; peroxisome proliferator-activated receptor
RT-PCR ; Reverse Transcriptase-Polymerase Chain Reaction
RQ ; respiratory quotient

RXR ; retinoid X receptor
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JEREROA L AV ARGIEIA AR v 7 v Ra—ha A L, BRECIERE (D
AEZE, MNEZE) DOTERFRER>TRY | A A Y ARGIEDO TRHETREA
DFELIIHEFRIFRCIEARR & OAEENESH TRIDT-OIC & o CHETH 5 (1], 4-H
AT, AEHROZ L & BAEIEORCKUIZ L 0 BEpifEns ke <Eb L., BEED,
DRI, B & OAEEEIEIROSE RN O A2 s (2], AEEIEROH
TRACHEPRIFRERROEINIZE L <, PR 18 AFEIERMERE - SRR ORI, FEREI R
<BEDID NERI 820 7N, BEIRIFO FIREMEDRE TE 72 AIER 1050 A L HEE S
TS, FT-. A0~TAEETIEEMD 2 N1 A, LMD 5 AT 1 AN, AZEY w7
¥ R — 2SR B 5%, U TR S HEE S5 Bl BRI, AOFEE LT,
HENERESSRHE, PR 7R EOEEREEN MO TR Y . BRSO LpizEe S Y
Ry 777 Z—=Tbd54), FERFIT 1R E 2RI ID, 1 AERIFIE, 1 B Al
ORI R DA RV Ot IRZIZ Lo CHIET 5 [5), —77 2 BUFERIIL,
T RBER AR R E2 0 A AU ARBWERS TR IK CRIE L, BRI
D 90~95%1 % 2 BUHEIRIFTZ & HEE ST 5[6,1), 2 BIBEIRIBOISIE L, gk A - g
Wik & OBE OB G- LT b vty [6], A A U ARBIEIERS 2 8- IE
EBERFEIC LY Mo/ a— 2R RS X 2 Sna 7], BRI oo
HAEFRDMEME 2 T OREED BRI IV IR ORFED e b BB/ CTh 2 (4], T
l3A A Y O b HEAFANEERDO—>Th D . FHROFEREHIEN ) )0 553 11%
A R ARGIEOFBFHNEROE & 725, TN OHE - IRERENZ W THIL
HI7RBEREA T2 L, FRIIHB CoMErED Ut h 7V a2 — A REAFE L < EA- S8

1



PRIGDIRREZ AL S D LWLt Tn b,

A LAY DG EEE U\ 2 BIFERIOR DRREE L LTI, 7713 —20OIYL
MR D o7 A —ERAEAL PROA AR Y o3RS D BRI, PR
FRAATANS UTeA 2 ) ARG EGER], B ER DB SR O I 4 FREESBA
HKINTET, AHOIRREOREZE L UL, B 7B U B Hlad B AR L, A
SRV w7y Ru—LOBPETHRIRAZ T TE 0 ZENEELNLEZ BND,

WILT - VT 4 F¥ 2T —H (Salacia reticulata, LLT 77 EFET) 1L AU T
VAT ST F U 2VE (Hippocrateaceae) (BT 5 Y WM T, B ClIy
NTEED “Kothala himbutu” &\ 53844 THIGIL TN D, HT7 37 OREIE, dkkY
A VR« AV F U DAGRETFT 2 VA_—FI T, FERIE, SIE, BERE, 155,
PR EOBFTHV b TEZ0l, BYES R Y T A Ofis It 77 afida Lz
IN=TT A4 —IRENTELITEY . BERFEO TR & IREE BRY & U CRERBI RS
ELTHVSRTWS(ILL, F72, BARKER EOSEEETY 7 o 7 1 3dEstE s H
e L7 A R E LTHIASELLTWD,

BRI COBRE (—WRIKRR) | "B CORERE (CIRIERR) (I AEAREAE
(CURERDN B % L ST Y | A =UKEREZ il & LTAFZEICIoU YT 1984 FEITHERE
PERAO 2 27 MAEE S AL, 1993 ARICIT UG S8l Rk 3 AF(199DARIC
(T RPECME R OREDBIT DAL, PRk 13 ARSI TEREREaE Rnii
IZRITD TREERMER R OFT-7ePRAMIC L0 | HREERS A~ OB ORI & =—
RFEVENBDE 22> TNB[9],

FEREMER AN, BRERR S L R RREWERE Z 0 2 W eB A BI, AL
HYERSRERAOICIN G TR Y | ZliThd LWV IFIENRH D, FHZ, 2 BERFEATE
B2 E DT TIE, AL L BRIz THREME R © F <HAGD
HTERT L2 EITAThL EEZLND (Fig. 1),
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Figure 1. The combination of diet and medicine, or diet and functional food
improved elevation of fasting blood glucose level induced by high fat diet in
KK-Ay mice.

R ASRE AT IREME R ORI AL (=7 R) ZBGINTT 5 Z ERHET
D, HEREMERMORFAVRILE L CIE b N TOMRE A T = X LDfFANPWEETH 5,
UTEE, FARFHIFED /BT, ST LFHNTIEE AV TERND A ) = XL BT 5=
2= UG I APER STV D, @ EERZEIORIN IO ORI FHMHEL
FIVENFIND & T2 S T MBS U TR L TD, BIA I N — T
RRETIRHEEIRRBIC Lo TRZRY | M TR E L SND X /T ERIC)ES TS
EARPFRINCHIBI ST D, BAEEIT 5 LB 8 F — Vb L, AR
HREICB 2 JITT, o0, BIETRBIROBRGNE, HREVERIND A T =X L2 AR
5 ECHERGREDO—DIZR % EEZ DD, AWTETIE, Y7 27 DR & LT
DOFFFRRRILEZ I ST 572012, DNA ~A 7 a7 LA fiiiik £ O - T F
EZ T A T = R LOfAEAT T2,



BT TN KD IMBEEREER O B F o ZIZHOWTIE, T 2 THRE R O E vk
A7 » B RO e S OBRZIBEED FR28H 2 LW O WmEDNH Y . ZOMEHIE
& LTHHFE CD a-27 v a2 o2 —BIEMBREIZ X 2 R OVE LRI ERI AN 57>
Lo TVB[1218l, FT VT OERGrE LTE. A X — /UKy K
D a- 7N F—PHEEN AT D, FRbEmThHL YT ) —n, 2% T ) —Lig
EMHEHRE STV 4, 18], —, YT VTR R O OBUKIHIEN 7 > Rk
OMBEE 2 BUBEPRIFEEE | I CAERF I E 2 (& T S0 LW o miEn b 216,17, L
L, YT TS K D2 R YRR, MR H O RRAIC R ST, a-
N E—BHEERZT CII@ETE R,

ZERGIRFIAREAED I, A > R Y N K0 B ST T & D 7y — A SR & |
BB, FHIE - BRIGERL CO 2L a— R IABFEN—EL L CEF IRz D, 2 Al
FERIA I, A AU ARFIMEZ L O | g 07 v a—ZfE#EN EA- L, 2507
=B IABIEDPIGIN LI Z & DD @il & 72> T[4l ZEiERsibEfE oo
(TIHBROPERFDEITBG- LT D B R BiILD, BRZT L UBRITI AENTZ 7L
I — AT KIS T COfibE & RIS T COTCAREA#X CRAfS D, F7z.
JHBCE D IAENT2 7 NV a—AD—E7 ) a—F v L LTFR bivd, —7F, MRFRI
fRBEDSII S AL, 7)) 20— L 43 ERERTE O X0 g~ 5 70 o — 28
& a1, FligopE il dglucokinase, phosphofructokinase, glycogen synthase,
fructose-1,6-bisphosphatase (FBP) [18] . glucose-6-phosphatase (G6P) [19] .
phosphoenolpyruvate carboxylkinase (PEPCK) [20], pyruvate carboxylase (PC) [21] 72
EDZ L OHEFTEFERAC Lo Tl S, M EOMERA G- LD, R4
MRt d 205tk LT, BERTEMEOIIE, £ ORI TOX L/ 7 EOERh, €L
TREREIR T OBIR FRBUROBE R ENET D, ITE, Bis BB 5
mRNAEDHIEIL, RT - PCR#: (Reverse Transcriptase-Polymerase Chain Reaction)
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[22] S°SDNA~A 7 07 LA 23] 7 EOMEANC L0 | flfEC, ARG
HE9TleoTe, FHT, DNAYA 7 a7 LA NN, 1 D~ A 7 a7 LA F v AT
T LERBEOEE RO SR ST D720, 1 BT Clfs 7368 57—
MBRAENTASFTRE Tl D 2 &M A OARAWERE DRI AR Tl LA TRETS & 5
2B,

ABFFETIL, . T T OREREME A B IR AT o7, T72bb, 770
FHEARILE A 52N 57212, DNA ~A 7 2 7 LA fifhiriEe RTPCR 572 £ O
FIFATFHEL AN TA I = A LDIRAZAT ST, A=A L0 L LTS, 37
ST & D MRS A T 572010, ~ ¥ AFHBOBA T FERI T T 7
T DOFBERNT L, in vitro TY T LT X DRGSR EOTRERE A T LT $7-,
n vitro 33 X OV in vivo TV 7 7 T E S0 5 ZEIEIRHIEFRE TR 24 DHERENER Y
DBEFEAT, ZENERAT TR & B S S AU BEO NGRS 28] DN T 57281,
in vivo CHAFEEE R (VO2, oxygen consumption) 35X UWFRRE (RQ, respiratory
quotient) ZENTL7=, & HIZ, BT 7N & D NIBIEEREHIEIER O A h = X L% fF
g2 7=, NEVHERICRIET T o 7 DR E R Uiz, AT, B & LT
DYF T OLARMEAETHUITT D721, ~ U AR A T HEBLRI KT Rt L

YF T D) I 7 A (genomics) FEmZEEMEHE & LT,



F1E ~ U ARSI EE S OB S FIRBEICRIET T T o 7k

IR D5

PTUT - LT 4 FaT—H (Salacia reticulata, VLT 7T OREOREZIL,
FERFE OB A TS, DBE 0T 2 LRI DIV TR Y | BRI O
TORMFEE U RIS TE BN H 5, T U7 L 2 BRALMBEEEEEH D 2
H=ALE UTHETD a- 7 vav X —EHEERH LN E 2o TnD, —H T W
T VTR RO OBKIIHIRDY T » b3 KON 2 BURERIF B 30 C 2L 24
TSEDEWNIRERH D16, 171723, ZOIERBEHI R TH 5,

RETHL, Y7 2T L PSR A A 572012, 2 BRERIFET L~ T A
Thsd KK-Ay~7R[24%HWT, 95 7 EEvk it (SRE) (2 & D 2ol
fitike TAEA A fER%. DNA ~ o 7 17 LA & O CHIROB S 5Bl &IF 3 SRE O
OB RMT LT, £72, DNA ~A 7 07 LA AT ORGSR 2 B2 288 U728 5 F-OmRNA

#% RTPCR & THIE L72[25],

I 2 RBERIE T L~ U ADZEERIAEELC K FT T T BBUKH IR O

AFFIRN AN T o7 O, AV T o B EEFEHARISERT ~—7 Bedfiife (Colombo,
SriLanka) G.A.S.Premakumara [E2MEE AT To72, 37 V7 O 12g %k
15 L ZHnT 2 BRfifEdh L, IREEEIE, mOnBc L ELoh BEE, 707
Bukhhittitk (SRE) & L7z, SRE &zl L SOz 7 o 7k
KSR Y (SRED) & L7z, 1 ml ® SRE 72513%70.45 mg @ SRED 551
7

4 BHOMNE KK-Ay ~ U 2% AL 1VEBO PRETERIC, FERFOBELET Y
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TR (VA v 77y b BARZ VY IREERE=15.3%. FE=R/L¥—Lt
=32.3%, 425kcal/100g) ZAEHSHT, Jof, WERRIIICO SRE HE52ELT 5
HEHHO 43, SRE (SRED 0.45 mg/ml) k& L TG LTz, ~T7AD 1 HOK
/KEIFEKI 10 ml (SRED & LTI 4.5 mg) Thotz, *E L CIISAshitin KWz,
ay hr—L e LTEK (C) 285Uz, KW i3, E T a-7vas 2 —Eh
FERHAGTD 1-74F% > /P U~Avr DNJ) EWIHEERIH L L5 TED |
Z v MROE MBI 238V TREZOMBEE EA 22 2 L AmE S TnD
[26, 271,

FEREE M, S REORTEHE RIS L OMREIIN &G B 781372~ 7= (data not
shown), #5546 1EMIE & 2 A B 2RI EARE Lo, Z2RERaipEiE ORI
TEIEL 10 FfHlOMERAR I RFIRE 0 IikAER L, S NESR7 NVl — REA T A—4
— (7= LS 281V TiTo7s,

Table 1. Effects of SRE and KW on fasting blood glucose levels

in KK-Ay mice.
Blood glucose level (mg/dl)
1 2 (weeks)
C 285 + 61.1 400 + 73.3
SRE 154 +14.3 % 239 + 77.5%
KW 269 + 122 342 + 229

C, control (distilled water); SRE, aqueous extract of Salacia reticulata
stem; KW, aqueous extract of Kuwa tea. Data are means + SD; n =5
in each group. * <0.05 vs.the control group.

ZERERF IR ORERS R4 Table 1 1R Lo, #5546 1 R H & 2 #EH O KW R
DZEREIFIEIEIE = > b r—/ Ui MER 2R L7, AR~ 72, —J7, SRE
FEOZEFRFMPE I T = > b o —/U T, BeGPhARtE 1 8RB TR 1212, 2 BFET
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13K 23 1T LT, (Tablel), ZDZ E735, SRE 12 KK-Ay ~ 7 A2V TLEE
IEBEERE FERZA L TR0, ZOMERME L LC a2 a v a4 —BEERLS O]
REMEDYE 2 BV,

WA, BERIFH T SRE # 5-4487E L C 8 857250 48[ SRE #fuk & L5
L7z, kL L TR KW, B 7 A RROBERIFEEIE CH DA ML > (MF),
Ay hr—L e LTEK (C) 245 L, MF I3 CoRE sl ER 2 1280
A VAV O EAREET 2 2 & 7 IMBEHEA T 2 & Wi T D [29], RICKODERR
BT 1 BIEL LT, SU Al O EHEA TRV BTV 530, #5-
HAR, SR OfREHERERR L ORER I A BZE 372~ 7= (data not shown), 55

A% 1 E & 338 H (2SRRI A TIE L7, 2SR EOMIER R4 Table 2
WORLTZ,

Table 2. Effects of SRE, KW and MF on fasting blood glucose levels

in KK-Ay mice.
Blood glucose (mg/dl)
1 3 (weeks)
C 451 + 705 355 £ 72.1
SRE 221 + 75.7 % 274 £ 77.0
KW 413 + 72.7 319 + 40.2
MF 412 + 874 288 = 87.6

C, control (distilled water); SRE, aqueous extract of Salacia reticulata
stem; KW, aqueous extract of Kuwa tea; MF, Metformin. Data are
means = SD; n =5 in each group. * P <0.05 vs.the control group.

PEHBRAE% 1 R B OZeigHE . KW BEE MF BE2S C BECH A~ FEm AR L
=0 BB I -7, —F. SRE 132 u— U~ LG 450 1/2 12

T, BehBhGtE 3 MM A OZERHIEEI L, SRE #F& MF #2S C HEIZHASK) 3/4
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(ZRE R LTS, AEZEI T, Zhud, BERFOEMC LY SRE (2 X 222l
s TR BES S e b LB X bz, E7-, SRE (& & 22 Mb e FERIE,
FeEBMGE 1 M TR BIN D Z L MR TE T,

M 2 TUPERIET L~ U ADFHBOBIS FRBERI IET Y T o 7Bkt

By
R

SRE D#FEL, 2 BERISE T L~ U ZDZEFIRFMMEE 2 A BT F S E72, KIZ,
DNA ~A 7 a7 LA 2T 2 BERGET LV~ 7 ADITHROB S FRBEI T KIES
SRE DR fiMT L=, SRE Zfok& LT 4 S L% (SRED & LGl 126
mg), FHEAHHEL, tatal RNA A4t L7z, SRE &= br—L (flik#s) %6 L

57D total RNA ZiEF1 L, DNA~A 7 a7 LA Tt L7,

C57BL/6J
Inice

A

KK-Ay
Imice

BSRE}

C cC

Figure 2. Hierarchical clustering analysis of hepatic gene expression. All
experiments and analyses were performed according to protocol for
GeneChip microarray analysis system (Affymetrix). Red color represents
expression level above mean expression of a gene across all sample, black
color represents mean expression, and green color represents expression
lower than the mean. A: the gene expression of C57BL/6J mice treated
with distilled water. B: the gene expression of KK-Ay mice treated with
SRE (SRE). C: the gene expression of KK-Ay mice treated with distilled
water (C).



DNA ~ - 7 27 LA | Affymetrix #1:0> GeneChhip % i\ V=, [Affymetrix Microarray
Suite 5.0] % AV -fi#TO#%, [SpotFire DecisionSite7.1 Function Genome Programe]
% VT [Hierarchical clustering | [31] fi#T417-7=, [Hierarchical clustering | fi#
HrofsRa Fig. 2 1R Uiz, AREVIFEEGREE 2 (5L EOE R 1%, PR IFEBIRED 1/2
ELA T OBIET%2, BEFZOFHZEL TS, A5 EE)SO 4 [, Mukafok
& LTHE- L7z CBTBLI6S ~ 7 ADNHBOE(E A Th 5, Al IS8 IS MF
ZAmERSE7-, B, CiE 8k oo 4 1], =L HHERS - KK-Ay ~
U ADIHBOEIE T Th 5, BILSRE %, CITfkafivks LTHA#S LI, BL C
DBIETFEEY S — AT B2 > TB Y  SRE O Hid = hr— /Mg 0l

(OB FREEAHEMS YT, £72. B OB AR IF— A3 CITHA A DB =

Table 3. Number of genes whose expressions were up- or down-regulated
compared with control at least 2-fold in the liver of mouse treated with SRE.

THB S — AN T2 (Fig. 2),

DNA ~1( 7 a7 LA ﬁﬁﬁ‘@ Genes (12490) SRE
< b Up-regulated 1008
A B SRR Down-regulated 1331
12490 fECH -7, SRE O Stress (69)
Up-regulated 8
BlZE ay he—UZSE Down-regulated 2
— c o o/ Fnergy (118
(5T SEIRRIEDS 2 (5 LDttt Sk 2
L - Down-regulated 9
43 1008 fiEl, 1/2 fi5LL FOi#fs -
Transcription (1536)
Up-regulated 118
FIL 1381 Tl 7=, [Stress) Beameeaiied "
Inflammatory (92)
69 . I Energy | (118 . U regulaied 18
M Ty L (1536) Down-regulated 12
anscription | (1536) . Cell cycle (490)
Up-regulated 43
FInﬂammatoryJ 92), [Cell ngzi%:e;ulated 54
cycle | (490), [Ribosomal | (178) Ribosomalé;?fggulate i 5
Down-regulated 8

DAT Y —PAL T, ZH)

The gene expression in the liver of mice administered the aqueous exfrants of

- " . Salacia reficulata (SRE) compared with that in control mice that drank
- e -
L7on 0% % Table 3 (TR only distilled water.
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L7
AWZETITTRAF—ENTER L. FHPERHEN BTG 25 OV CREm AR
L7, FHiROBE G B 5- %8s T O R 2 Table 4 1R L7z, SRE 13~ 77 A fiik
OFERFENBIG$ D8In O T, FEAE, MR, TCA BG4 H8 a8 s T
FEELERI A% MIF LT, Iglycolysis] Tl Iglyceraldehyde-3-phosphate dehydrogenase
(M32599_M_st)| & phosphoglycerate mutase] 73 1/2 2L F, lglutamate oxaloacetate
transaminase 1, soluble| 7% 2 LA EZZ#) L T /=, [TCA-~cycle] Tl lpyruvate
dehydrogenase kinase-like protein] 7% 25 LA FZEIL T e, FHZ, SRE I3HERTE
DOHERRESE CTd 5 fractose-1,6-bisphosphatase (FBP) & glucose-6-phosphatase (G6P)?
WA FHELEAA) 12 120 S/ (Table 4), ZOZLb, FBP L G6PIZEH LT

LIk DFBRE1TH Z L L LT,
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Table 4. Gene expression of the hepatic glucose metabolism in KK-Ay
mice liver treated with SRE.

Affymetrix ID Gene (Descriptions) SRE/Control Ratio
gluconeogenesis
97379 at fructose 1,6-bisphosphatase 0.62
103333 at glucose-6-phosphatase .54
160481 _at phosphoenalpynivate carbovykinase 1.30
gluconengenesis, glyeolysis and TCA cycle
L09192 5 _ar pyruvate carboxylase 0,90
L09192 MA at pyruvate carboxylase 0.84
LO9192 MB at pyruvate carboxylase (.98
L09192 3 at pyruvate carboxylase 0.95
93308 = _al pyruvate carboxy lase homologous prolein 098
glycolysis
160090 f at aldolase A 112
95344 _at beta-enolase 0.1
M32590 5 st glvceraldehyde-3-phosphate dehydrogenase 0.72
M32599 M« glyceraldehyde-3-phosphate dehydrogenase 0.50
M32500 3 st glvceraldehyde-3-phosphate dehydrogenase 1.10
101214 _{ at glveeraldetryde-3-phosphate debydrogenase 0.95
100574 f at glucose phosphate isomerase 1 complex 0.9
100573_f at neuroleukin 0.96
101990 at lactate dehy drogenase 2, B chain 0.74
92637 _al phasphafructokinase, B-type 1.06
93346 at chr linked phosphogly cerate kinase 0.93
99566_al triosephosphale isomerase 0.93
102651 at glucokinase activity 100
93489 at glutamate oxaloacetate transaminase 1, soluble 112
03355 at aspartate aminotransterase precursor 3.07
09335 al hexokinase | 0.99
96072_at lactate dehy drogenase A-4 0.96
06066_s_al pyruvate kinase 3 145
93103 at lactate dehy drogenase 3, C chain 0.86
101471 _at pyruvate kinase 077
04375 at hexokinase IT 0.57
92599 al phasphogly cerate mutase 0,30
101388 at phosphogly cerate kinase 2 0.07
glveolysis and TCA cycle
97502_at dihydrolipoamide dehydrogenase 112
93091 at malate deliydrogenase, mitochondrial 10
97508 _al malale dehy drogenase, soluble 0.88
98102_at pyruvate dehydrogenase Elalpha subunit 105
09542 al pyruvate debydrogenase Elalpha-like 0.63
TCA-cycle
93029 at isocitrate deliydrogenase 3 (NAD+), gamima 077
93501 [ at ATP-specific succinyl-CoA synthelase beta subunit 116
93502 r_at ATP-specific succinvl-CoA synthetase beta subunit 1.52
160428 _at GTP-specific succinyl-CoA synthelase beta subunit 110
102049 at pyruvate dehydrogenase kinase-like protein 221
95693 _at isocitrate dehy drogenase 2 110
glycogen metabolism
93093 at protein phosphatase 2A B alpha3 0.89
92519 al glycogen synihase 1.07
97094 at phosphorylase kinase gamma 0,89
101101 _at phosphatase 2A catalylic subunit, isolype beta 0.99
98490 at phosphorylase kinase alpha 1 0.81
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53 HG BT EHERER OB T IEELRI TS T o 7 i BKhhHiR DR

SRE (ZDNA ~ A 7 a7 LA FETORER, BT AHEEEE T 5 FBP & GOP Oix
FHELEEK) 12 [T S8, RIS, BT EAERER OBE T SR T T RS
RTPCRIETHIELT., KK-Ay~TAIZSRE 280k & LT 4 ###S Ltz o

total RNA ZAifiti L, RT'PCR &I L7z, =2 hr—b b LR #MkEfiok s LT

5 L7,

A B )
5 15
= FBP
=
2

Control SRE = |1

=
4
= 9
o Control SRE
o 155
= G6P
f =1
3
=
20
& 0.5
1o
= 0
= Control SRE

Figure 3. RT-PCR analysis of liver FBP and G6P from KK-Ay mice treated
with an aqueous extract of Salacia reticulata (SRE) stem or distilled water
(Control). Mice were treated with SRE for 4 weeks, and total RNA samples
were processed for reverse transcription. The PCR products were
electrophoresed on a 1.5% agarose gel and stained with ethidium bromide
(A). The mRNA levels were normalized to GAPDH mRNA level in each
sample (B). Results represent means + SD derived from 3 independent
experiments, each experiment carried out in 6 mice. Photographs show the
tvpical data of these experiments. *P < 0.05 vs. Control.
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RTPCR #EDfER. SRE X phosphoenolpyruvate carbxykinase (PEPCK) & pyruvate
carboxylase (PC)?> mRNA #|Z(3508% KT X727 -~7= (data not shown), —J SRE
I%. FBP mRNA &% =12 b —/UZHA~K) 1212, G6P mRNA &% =1 Fr—/Ulth
)23 1T SE T2 (Fig. 4),  SRE O 5T, KK-Ay 7 A28 T, DNA <A1 7
17 LA M E RTPCR 50 >0 41T FBP mRNA 84 H EI0#) S/, 2oz

b, T FBPIER L TARDIERZTTO 2L L Lz,

AR ARFO/IMER JOELE

ARET, T 2T LD MRS T2 72010, 2 BERIFE T L~ 7 A
Z T, SRE (2 L 5 2R MUBEERE FEH A fd k. IfifoOB s R EIC &IET SRE
DORER RS LT,

SRE 3R E L CTHV SRR (BKW) (ZHeA~ZEIER i 2 A b T S,
KW i3, & To a7 = Z—PIHEEHZ AT 266 ThH 5 DNJ 233 £ T
B0 EEOMNEHE ERAA 02 2 &AW ST 2126, 271, Lo L ARFEBROFER,
KW |35 7 2R RS MERZ RS2 otz, T3 T DA% ) —)V ok
PR DIXTAWEFEE AT T D a-ZNav X —EHER Y ThHDLY T/ — aHx T
J—=IVINRIEESITVA[14, 15] . SRE 12 & 2 ZeiE it Ers: FYERI3EEE Th 7275,
ZTOERMERE L L QL. -2 v a v X —PREMERLSANO FTREMANE 2 b,

DNA ~A 7 a7 LA fitffrofEia £ [Hierarchical clustering | T a4 T 7254,
KK-Ay ~ 7 A28 VT SRE G L DBIn FRBL R Z — 13, 2 br—/L (fivkih)
DR TFEBY S — 0 LTI e o> Qe 2D T &b, SREIZKK-Ay w7 AD
IO BRI R 2 RIFT Z L B2 BV,

DNA ~A 7 a7 LA fRHIZI T, SRE (HH#OEREHN B 57 5185 FOBE 75
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BB % b 2 1=, SRE |3HERTE, b, TCA Y1 7 /W53 2 n OB -5
BRI BE 52 72, FHC SRE 13, BEAEOEEHE THDH FBP & GEP Oitfs 145
B U2 (2B S8, RTPCT 4:0#5%, SRE 13 G6P mRNA &%) 2/3 12, FBP
mRNA &%) 12 (3B 672,

AREDREF, SRE IZDNA ~A 7 07 LA fETIZINT, KK-Ay ~ 7 ADORH#OEIR

FIEH NS — AT RIT L, FRIERT AR T S GEP & FBP Oiftfs 1JE8iE
D SE7-, E5ICSRE X DNA ~A 7 07 LA fiffiig s RTPCR D SO )i
1L CFBP & s 7 EA ) Sz, 20 2 Ln, SRE (3T O AL #lESE Thh 5 FBP
DA FFEBFRE 2T U ORI 2 U, ZEIERFibE a2 fe - S5 alRettnsdh 5 & &
Z 7= (Fig. 4, SRE DB EFREHENS 232 720 DEE 8 s & L CFBP 38 2
LI LD, 557 FBP A FREB AT MR OFREIT) 2L L L,

Gluconeogenesis l\

glucose

fructose-6-phosphate

fFBP mRNA L @ SRE
\fructose-1,6-bisphosphate /

Figure 4. SRE down regulates the mRNA of FBP which is rate-limiting
gluconeogenic enzyme in the mice liver.
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H2E VT U THMEUKIHIKIC X 5 FBP & s R EOFHEIEE 5O
(YT U T EVKkHIR T A N A Z2IER AR R YRR 2 A HERE
PR ORRET

SRE |3 2 R IRIFE T /L~ 7 AT D KK-A'y ~ 7 ADZE IR 247 B 2 T S,
ZOVEMBERE & L Cor 7V a o —BIEERILISMD ATREEAYE 2 HiLTz, DNA ~A 7
a7 LA fETE S RIPCRIEDFER,  SRE 3R EOHHHSE T 5 FBP OE(R 15
BEA P ST,

AFETIE, SRE I X 2 Ml Bt A 32 72012, SRE (2 X 2% FBP #7368
BEOFEHEEOMA & | SRE "PICE E 5 ZENFILEERE MR 2 A3 D HREMER O
FNaAT-7-125], FERL. in vitro B XN in vivo TITo T2, in vitro DFEER L, ~ 7 A%
ik CcdH 5 IMH2 [821% v 7z, in vivo DIBRIT, 2 BPEIRIFET L~ ATHD

KK-Ay~vA2%& -,

W1HET VT U THEVKRIZ X 5 FBP Bin B EOTIEERE B 2t

SRE I3 in vivo 123 C, FBP mRNA &4 F R SE/- 2 &b, ~ 7 AT
ffakk IMH2 % FVC SRE 12K % FBP s Bl RO ARt L=, n vitro
DFEFRTIE, SRE A B LT O ifiHz%4) SRED (SRED 0.45 mg,”SRE 1ml)
% dimethyl sulphoxide (DMSONZIEfEH%. 0.20 um £87 1 /LA — ClatakiEE 2 L7
SRED itz =,

J%. SRED Z#&HE1 0.1, 1, 10, 25 ug/ml THIKICIER SEEEE%., M5

(MTT 7 &A1) 1LY /EH S8 % SRED O 2kt Lz (Fig. 5), 1 >
F 2 N— NI 33 CTITo7z, FKIREE 10 1 g/ml LA CIIMAHEsHEA s STz 2 &y
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5, MU/ &% SRED Of&RIEZ 14 g/ml EiE L TLMRDIREIT o7,

120

100

20

MTT Assay (% control)

SRED (pg/ml)

10

Figure 5. Freeze-dried aqueous
extract from the Salacia reticulata
(SRED) stem reduces the growth
rate of IMH2 cells, as determined
by the MTT assay. IMH?2 cells
were cultured in ASF medium
containing various concentrations
of SRED. SRED does not
significantly alter the viability of
IMH2 cells until reaching a
concentration of 1 pg/ml. *P <
0.05 vs. vehicle-treated cells.

RIZ, SRED Z &R 1 1 g/ml T IMH2 IZ/EH &, 4h, 37TCTA v Fa—hL7

#%. RT-PCR {£T FBP mRNA &% L7z, £OfEHR, SRED X2 hr—L (4

DF) IZHA~FBP mRNA &%) 1/2 |28 872 (Fig. 6),

FBP

GAPDH

Relative Signal Intensity

10

SRED

17

Figure 6. Effects of SRED on FBP
mMRNA level in IMH2 cells. RT-PCR
analysis of FBP from IMH2 cells
treated with SRED (SRED) or the
DMSO (Control). The PCR products
were electrophoresed on a 1.5%
agarose gel and stained with ethidium
bromide(A). mRNA levels were
normalized to GAPDH mRNA level in
each sample (B). Results represent
means x SD derived from three
independent experiments, each
experiment carried out in culture wells
or dishes. Photographs show a typical
data of these experiments. *P < 0.05
vs. Control.



SRED 73 IMH2 (23 C FBP mRNA E2H 08D SH-2 L, Z0OFRY

T FBP B{n iR BOMEE a2 2 & & Lz,

SRE 7% FBP mRNA DGR G427 73545 2725

T 572012, RNA GRBAEAITHLT 7 F /~A D (At D) & &/ 0 ERK

FHSEAICHH Y7 v I N (CHX) 2 VTGS L7, Act D IZSRED & & 412 FBP

mRNA &%) S8, £0—J5C CHX 1Z SRED (2 & %5 FBP mRNA &0 EH 2

HIL7- (Fig. 7). Z4UZXk Y. SRE 7 IMH2 12350 C, FBP mRNA ORI (53fi)

ZARE L TOD AT SN & B 2 T,

Control

SRED

FBP

ActD CHX

FBP

Relative Signal Intensity

Control

ActD CHX

&
[\
=

wf

SRED

Figure 7. Cell viability destabilization
of FBP mRNA in SRED-treated IMH2
cells. IMH2 cells were pre-treated with
actinomycin D (Act D, 2.5 pg/ml) or
cycloheximide (CHX, 5 ug/ml) for 1 h,
then subsequently treated for 4 h with
SRED (final concentration of 1 pg/ml).
Cells were also cultured with vehicle
only (Control) or treated with SRED
only. The PCR products were
electrophoresed on a 1.5% agarose gel
and stained with ethidium bromide (A).
The FBP mRNA levels were normalized
to the GAPDH mRNA level in each
sample (B). Results represent means *
SD derived from 3 independent
experiments, each experiment carried
out in 4 culture dishes. *P < 0.05 vs.
vehicle-treated cells.

~ U AR 81 S ZERERs iR MER 2 A D HEREMERR S O

in vitro |23V T, SRED 13~ 7 BT SR 4 I C FBP s J8 a2
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bt ZOVEREREE LT SRED 73 FBP mRNA OARZEL (Gofifz) EEL T
AIREMED EN & B 2 T, IRIZ, FBP B o8RRI SRE IS 5 2RI
M MERZ A DRy OBE a1 T 7,

PILTHRICEEND a- NV a L X —PIEREEZ AT DAY L LTERC,
salacinol, kotalanol 3[AlE ST\, —J7, BT o 7 B OPIRI Btk & 13,
MOFEBRREIZBNTEZL ORI 7 = /7 —)/VENIH S T 53], 20HTh
()-epicatechin (EC), (-)-epigallocatechin (EG). mangiferin (MG) 13ZDOEHEMN
BN ED ARG O RIREMD M ST D, MGldin vitro© o -7 /v U 2 —FRHE
IEMEAAT 2 Z i ST B3], dokd v bR EH 249 2 B30y &
LTHEILITWD, £72, EC. EGldun vitrol 23\ N CTHRHRDIPFEY »S—B1EE A il
5 ENHE S TRV [33], MGIIHFERIRIIIIC IS 2 N U 277 & U RO,
BRI 23V CCC 1 alZ K DR~ DA 2 Z L e L b ST g

[34], Fig. 812, SREHIZEHENLIEMO—E TR LT,

IUH OH
. HO OH
salacinol /j/ﬁ " kotalanol
0138 55 ; s

5 /0 HO
:_:s B '035/0 5 s+?\"-’\ou
(-)-epicatechin (EC) @, (-)-epigallocatechin (EG) C(

oH

OH

mangiferin (MG) R

OH

SMEB
:‘:&‘Qf .
BOSN! e

Figure 8. The compounds from the roots and stems of Salacia reticulata.
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B, ZNBHORY 7= ) —/VHHIE, Yoshikawa et al 2SEVEE, MS KO'NMR 72 &
OREERIHTT— 5 & ST L DI XV [FAIE LT b O THHH(33], AT =
TITHOEETH, BT ITHPICEAL TN ZEMREASN TS, 4% ERDE
LUV BT 573, SRE IS E £ 5 28RBS ERS FER 2 A9 iRetnior &
Bt 2720lz, 9. EC, EG. MG #HWTEHBRZE1TH 2 & & LT,

A . . .
Comrol EC EG MG Figure 9. The effect of mangiferin on the

FBP mRNA levels in IMH2 cells. IMH2
= cells were treated with DMSO (Control),

(-)-epicatechin (EC), (-)-epigalocatechin
GAPDH _ (EG) or mangiferin (MG) for 4 h. EC,

EG and MG were each used at a
concentration of 1 x 10-19M. The PCR
products were electrophoresed on a 1.5%
agarose gel and stained with ethidium
bromide (A). The MRNA levels were
normalized to the GAPDH mRNA level
in each sample (B). Results represent
means = SD derived from 3 independent
experiments, each experiment carried out
in 4 culture dishes. Photographs show the
Coiticl BE BG MG typical data of these experiments. *P <

0.05 vs. vehicle-treated cells.

FBP

FBP

Relative Signal Intensity
in
T

EC. EG. BLUMG% 1X1010MEE CIMH2 IZfEf &8, 4h, 37°CTA v F2—
Ik L7zt%. RT-PCRiLE CFBPEIS FHELEAMHT LI, = hr—L (C) & LT &
R EEH S, ZOfH, EC, EGIZFBP mRNARIZEAE 5.2 7eh > T-78,
MGIICIZHA~FBP mRNA& A 1/4 12 & 87 (Fig. 9).

WIZ, 1X1012M~1 X 109MBEEOMGZIMH2 (ZfEH S8 CFBP mRNARZf#T L
720 ZOREF, MGITEERAFANZFBP mRNAEZRD SH7- (Fig. 10), ZDZ E0b,

MGHISREFIZE ENDHERENERR T DO—DTH L FIREMEN S X ATz,
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- Figure 10. FBP mRNA levels of

. {)\/ IMH cells treated with various
concentrations (1 x 10-12M~1 x

10-2 M) of mangiferin for 4 h.

Results represent means = SD

05 - derived from 3 independent

" experiments, each experiment

carried out in 4 culture dishes.

T : . ; *P < 0.05 vs. vehicle-treated

1] 12 11 10 9 Ce”S
MG (-log M)

Relative Signal Intensity

2 RIEPRIRET L~ 0 RIS 2 ZEEIRpILE AR VB 2 A9 DAREMER S O
i

H
w
=

In vitro DFERTISUNT, mangiferim (MG) 7% SRE HUTE £412 ZHERFILIEERE T
T DREREMER Gy DO— 2 Th H RS E 2 DIV Z &b, In vivo (2B T MG
OZEFRFILRE AR FYEH 2R LTz, FERE. 2 AERIBET L~ U A ThD KK-Ay ~
7 A%z,

5 GO KK-Ay v VAL, MR (A7« 77 v ) 25 HHEERESE,
PEPRIF A RE S 72, MG 285 L7-, MG O#581F, SRE FIZEEs MG OF
HEOOHE LT, 1 BIC~ U AKE 1kg (2% LT 5 mg MG5 #f), £721% 25 mg MG25
D & L. MG 2RI LAk E LCRE- LTz, 2w hr—L (C) & LTIk AR
5. U7z, MG (3, fBHER RS K OMREIGINE 5484 KT S 727 -7 (data not shown) .,

MG O#:5%5L T2 HE &, 5 B BIZZENERabEEARIE Lz, #5-2 H BHDZEE
RRBEE L, MG5, MG25 & HIZ CIZHAFEICHE T LT\, 55 H HOZgRH.

PEEIT MG5, MG25 & BT F2%E0 Hiv, MG5 13 C (T H~ZEERrlE e AT I e
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TLTWE (Fig. 1), ZDOZ &5, MG 723 in vivo [\ TZEER AT A 4 F sS85
T EDERTE T, MG5 B MG25 BBV TRERIAED TR BV -T2 Z LI,
$eh-8 5 mg TBEC T F—IGEL TV EB 2 B, 5 mg K VIRV GE&TIHBR L
BICIREREED MR TE D TREMEE 2 DT,

700

Figure 11. Mangiferin reduced
fasting glucose levels in KK-Ay

600

‘;T 00 T mice. C, control (distilled water);
S 400 T 1 MGS5, mangiferin 5 mg/body
> w0 | weight(kg) day MG 25, mangiferin
% 200 + : MCG . 25 mg/body weight(kg) day. Data
o A MG 25 are means + SD; n =4 in each group.
% 10 *p<0.05 vs. the control group.
ol ; ,

0 2 5

days of treatment
U2, FBP mRNA 8{ZX%IE9 MG D524 Lz, MG Z KK-Ay ~ 7 A2 1 #fH]
BeH-UT-t%. i total RNA Zfhiti L, RT-PCREICHEL72, MGS5 #E. MG25 REL
H1Z FBP mRNA &40 S 87223, C U THEZA I -7 (Fig. 12), SRE %
KK-Ay ~ 7 A2 4 #fdi#e 5 L725380230 T, SRE 13 FBP mRNA &4 A B2 S
T2 AT, MG ORGHFS 1 8K & 467>~ 7723, FBP mRNA BilA R

Rz ot eEZT

FBP

Figure 12. Effects of mangiferin on
the mRNA levels of FBP in KK-Ay
mice liver. KTE, agueous extract
from stems of Kothala himbutu;
MGS5, mangifemin 5 mg/body
weight(kg) day MG 25, mangiferin
25 mg/body weight(kg) day.
R Data are means = SD; n =4 in each

n 1 group.
(weeks of treatment)

0.75

Relative Signal Intensity
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n vitro 3 5O in vivo DFER 5 . SRE HIT & F 45 2GR IBHERE FER 2769 2850
Ry D—oL L TMG B3E X B,

WA AEO/MER L OES

AEETIE, SRE X 2 MAEIETHERE A AT 272012, in vitro 1235V T FBP s
THBLEOTMEREDOM & . in vitro 35 0 in vivo |23 T SRE HIUZHE E4 5 Z2EE
KR YRR 243 D HREMERR Sy OGRS 24T o 7,

B4 X ARCHURIRAN LR L 7 8 DR FAR EEE I E DN W A% B TR V]
L. R R RI SRR KITT OICET DI, 35 4 Rt L HEE ST 5[36,
37, SRE kb (SRED) (Z5#Ha (IMH2) (ZEI#% 4 1< FBP mRNA
BAAEICHY S87-, IMH2 123 T, SRED 24k % FBP mRNA OO/ERAR
Bz Z s, IMH2 % VT SRE 12 & % FBP i@z 5B R OFfis &t L7z,

TR, REBHRONVE 70 EOEBEWE D, RO RS 2B TH D
acetyl-CoA carboxylase <> malic enzyme OmRNA DA G 721 T 544 HEN 59
DT LS TOD [38, 39),  SRED 73 FBP mRNA ORGSR 5450, £
TR GAAENC B 59 2 a5 72012, RNA A HEAICHL T 7T/~ A~
D (ActD) E7-AESEARBIHEAITH L7 m~F I N (CHX) W TiERZ
#To7-, Mano et alif, Act D 3L CHX ZMVT, FRIRA/LE & D T
9-cisretinoic receptors (RXRs) mRNA Ol Zisu T, #55 L~V CRXRP%., #554%
FHE LT RXRy Z il = & 2B LS LT 5[36], AEERT, Act D i3 SRED
& & HIZ FBP mRNA &%) &, £0—75T CHX |3 SRED |2k % FBP mRNA
OPROVERZIIH L=, Z4uZk v, SRE ' FBP mRNA OARZLE (Ofif) AL
TWDAHEMEDSEN B 2 72, SRE 12K 5 FBP s TR REERS O L 0 s A 1=
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ALESRIS 2720121%, 4% FBP mRNA OS> Rnase IEMHEOHE/ R ENVE X 5
540, 41],

WIC, HEEFNEkE IMH2 % VT, SRE HICE S5 2R FIEm 24

DIREMERR T OGS 2A T o 1o, H 7 2 T DIRBEOB N DIT T3 ) —ea 2 T ) —)b,
R U T AALAEADIFINCE L DRV 7 = ) —/EHRIH ST %, Yoshikawa et al 13,
PFoT A% ) —)UHiK L Y . (D-epocatechin (EC). ()-epigallocatechin (EG). ()-
4 " -Omethylepigallocatechin, (-) -epiafzelechin-(4p—8)-(-)-4 ~-O- methylepigallocat
echin, (-)-epicatechin-(4p—8)-(-)>-4 ~-Omethylepigallocatechin . mangiferin (MG)
12EDZL ORY 7 = ) —/VHEHEEL TRY | ZOHTH MG IXZDOEHEENRZNT &
DR STV 5[33),

MG %, ~ > =— (Mangifera indical.) ORECRIF, ASROFEEE LTHONBR T
L) B D~ A5 (Anemarrhena asphodeloides Bunge.) DIRZE)6 BT
xanthone FCHE(ACl42, 43, HbERFIER, FOEGHERN, SLHIV, SoEsifEi, skt
VERZ2 & OJRFBH S ARAED RS ST 5 [44-47), F72, MG OFUHERIFIER &
LT, in vitro \ZRWC HENRESR Ch DAY 77—, A VY~ NZ—BOEHE
EE. ARV T Ry b (STZ) #% 7 v MBI KK-Ay ~ U A28V T OHLEE
FHEIER 72 EhvERE STV 5[48-49),

IMH2 (2, ()-epocatechin (EC), (-)-epigallocatechin (EG), LU MG Z{EH &t
7=, EC. EG 12 FBP mRNA &I H% R S 7eh o728, MG 13 FBP mRNA &
B ST, £o. MG IHRERFAIZ FBP mRNA &4 S €7,

I, 2BERIFET L~ A TH D KK-Ay ~ 7 A% N T MG OZeiERE LB T
TEF 2T LIRS R MG 13~ &7 A OZEER M2 AR T S5 2 L MR T& T,
in vitro 3B X O in vivo DFERH 5, MG 75 SRE HICE £415 2SR e FIEF 24
T DMERENER Y DO— DT 2 FIRENED NS 2 ATz,
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Yoshimi et al £, MG 28 KK-Ay ~ 7 A% W R GBI, s &
QLA A Y SRR TSR, ZOERIHIRE L CHWREIRIFIRREED Mo 2
X N(SU A L 0 B Th -7 Lt L TRV [49], Muruganandan et al (X MG 7234 k
VT N N EERIE ORI T v MR CIEETRETER 2~ 2 & (48] 23 L C
WD, LarL, MG 12 &2 MEEFHEIER OVERIBEEI DU TIIA BN 22 o TV VRN,
AREBRZE Y. MG 2L 5 in vivo (2B 2 BB EROMERSE L L. ifgco
FBP & - F8BEH 2/ LT E DM ERABE G- L O D AIREMEANE 2 BTz, £,
AIFUZE Y MG 128D a7 a2 —ERRENERLSNOBT- ZaBiertt 27”92 L3 C
T,

AREOFER, MG 1 TH ORI E A AR L FBP mRNA &4 S5 L5
Z B, FOIEFIHEE S LT MG 23 FBP mRNA OARZEE( (03fiF) At LC\ 5 FTHE
M2BEZ Bz, 3725, mangiferin 7 & OBREMR YL FBP it 138 BiaRE2 1
U CHEIRERT A B L, 2B 2% T S5 L3 2 B, SRE I K2 RS
TEO—HHMRIATE T2,

| Gluconeogenesis ll\

glucose

Salacia reticulata
fructose-6-phosphate

FBP mRNA _
destability w-

fructose-1,6-bisphosphate /\J:M

|
k ) o ol cus"_,I
liver cell "“v .

Figure 13. Mangiferin modulates FBP mRNA destability in hepatocyte.
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% 3w mIEVEZERIY L~y ZOMEEERE (VO2, oxygen
consumption) 72 & ONZAEIRERRC SIZ T 7 o 7 i BokiliiR O%

i

SRE (Z X % A BRSOt 2 BRI, FHlEOREREN S B LTt atT> T 7,
SRE (3HERT EOHEHEESR FBP D5 fJEBIHE 2/t L ORI E 240 L, 22 ilEfE
e TS D LEABI, ey O—> & LT mangiferin 735 2 b7z,

SRE( i CoREE 24 L CANERFIE AR F S5 L EZ BNDHD, ITEND
HEHDM ST AEOMEHRIRI T DN 72> TRV, ARETIE, SREIC X 2 bk
s OfhT 2 OO, /N FGEINE > 27 2 [51]% W CHEE R OSSR 21 E
L. BRFIEEE (VO2) ZBXOWAEEM (RQ, respiratory quotient) Z gt L7,

SRE OHUERER & LTk, ¥ 7 U TREBUKIIR DS @R & 2 IR SEi
Sprague-Dawley 7 v MIBWCTEBPHIBNREEZED SE- LWV o#iEe, 77
s KO A 7 o7 % 2 b U OIREWIH RN R 2B S E 72 C5TBL6I ~ 7 AT
BWTRE & NIBIEN R E AT ST 8 W O EDH D NED A T = X LI TH
%33, 501, AF T, SRE (& 2 MIBIR &R EI O A I = X Gt 572010

BRI ) IF 9 SRE OB A Mt L= 152],

F1H SRR S Yo~ U ADBERHE 83 L OWERRA I IF T 7 o T iEuK

bR

FEhRL, 5 GO CSTBL6S ~ 7 A% AW T 7, FEROMIEIL. SRE Z48H L
TREE D HRFNAT O MBS ARSEERClX, SRE 28Uk & L TR ET 5D Tiarel .,
Bl > 7B KRR EY) (SRED) 235 2 & & Li-, fBHIAIN93G
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bl a HARRR &S L, RO K DI LT, 3 IREEH RO D 2 TS (F
RN, FiERHE) 2Lz, N OfFEEEIT 6% (wiw), FRETRLX—HE
13.8%C, HF OFEEREIIT 35% (wiw), JFETR/LF—HIE53.0% Th-o7o, NiIK
O'HF (20.1% 0 SRED Z¥8IN L 7=fil 4 L N+SRED 3 JU'HF+SRED & L7z,
~ U 2% 41 (N, N+SRED, HF, HF+SRED) (Z43\F, &fita 45~ 9 IHAHER S H7,
FEERREIORGRT A BiAG L C 6 R B, /NEMAETANE > AT A% VTSR &
(VO2) BLUWELRE RQ) Zfiftt Uiz, F£7o, Ffkla 9 MRS g%, o=
T —7 VR TR L, TG tEENEHERs KOV R GERUEIFR A AR
Wit JSOVE IR A AR 2B L, HliEds O E @A ARk 2 e Lz,
P DA DTE T, /NEIMRENIE 2 A7 22 JHV TR 19:00 (AR,
BE (19:00-07:00), HAH (7:00-19:00) > 12 B 27 /L C 24 BEEH T~ 72, st
(N, N+SRED), @l (HF, HF+SRED) 443 [aHSliEZ1 TV WOK URQ%E

fEbT L, T OWAEE R L7z,

A
6000
5000
~ 4000
=
4
E 3000
gﬂ 2000
1000 p— & N 02 m— @ N
Dark @ N+ SRED Dark @ N+ SRED
° 1] 4 8 12 16 20 24 il 1] 4 8 12 16 20 24
Time (h) Time (h)

Figure 14. Effects of the freeze-dried aqueous extract of Salacia reticulata
(SRED) on whole-body oxygen consumption (VO,) (A) and respiratory
quotient (RQ) (B) were measured by indirect calorimetry. Values are means
+ SE, n =3. *The N + SRED group differed (p < 0.05) from the N group.
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gt (N, N+SRED) (2815 V02 L URQOfETHE R % Fig. 14 |k L7z, VO
DIENTRES, AEHERBRAATEICNEEOVO2AN+SREDEAZHLAHIIN L TV =23, 2015
Iz L, N+SREDEEOVOUINEHZ AR L Tz (Fig 14,A), ZDZ &
e, BT I TR EAET D LB 2 T, RQOMFTRER, NEEFORQIIH:
(EAH) 250 1.0 T, B (28 239 0.7 TH-o7z, —J5, N+SREDREORQIHE
RRF & ZEIGRED 2SR C, RAC I (ZE1E0RF) 2INBE A~ EIZm 72 (Fig. 14, B),
ZHUZ KV N+SREDHE CIINFE CHA~ZE R C o Ll & L RO SR it LT
Wb EEZT,

Wiz, EiElE (HF, HF+SRED) (28T 5V0:8 L ORQOfHE R A Fig. 15 (1
L7z, VOOfpits, HF+SREDEEOVO.E, HFEHZHAAHEICAE <, SREDICL 5

VOl 2B L W B T - 72 (Fig. 15,A),

A B
5000 12
4000 '
5 on sttt pasputangh
£ 3000
= (o]
L € 06 T
o' 2000
= 04
1000 p— A HF 07  EEEE—— A HF
Dark & HF+SRED Dark & HF+SRED
0 L1 ! 0 [T N TR S RN R S B
B & & = dF @ 3 o 4 8 12 18 20 24
Time (h) Time (h)

Figure 15. Effects of the freeze-dried aqueous extract of Salacia
reticulata (SRED) on whole-body oxygen consumption (VO,) (A) and
respiratory quotient (RQ) (B) were measured by indirect calorimetry.
Values are means + SE, n =3. *The HF + SRED group differed (p <
0.05) from the HF group.
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RQOfETER:, HFEEORQIHEARMED N 0.8 T, Z2EHEA 0.7 TH-o72, Zrud, mill
WIEOERUZ LY | BERHIIFEOHfMEES = B 2 -, —F ., HF+SRED#ORQ
(TR & FUROMEADFED BV, T72b, R L 2GR ORI T, 22N
HFBHCEEA~RQNRE < 722 Tz, VO LURQOMENTHER S, SREDITHEA & &
NEMFEDOHREZIN TR T — R A RIRE L, FR2HERR RSO SRt d 5
LEZI,

FEERH], SREOFEHEIEI A B2 eh o7 (Table 5), (REHINEL, SAEE
OEEUZE Y HFE (7.33 £ 1.96) 23N (5.16 + LAGIZHAFREITHIML T, F7z,
N+SRED (2.17 £ 0.93) OEEHINEIL N H3K) 1/2 12, HF+SRED (3.43 £ 1.10) OfFH
BANED HF 129 1/2 12 LTV (Table 5), SRED (3l & sl s oz

IZBWTC, (RERIEZ A S0 S8 7,

Table 5. Effect of SRED on Food intake, Body Weight gain, and Liver and Adipose Tissue Weight

N N+SRED HF HF+SRED
Food intake (g/day) 232+ 040 223015 2244024 225£017
Body weight gain (g) 5,16+ 1.46b 217+£093¢ 733+196% 340+1.10bc

Liver weight

(o100 g body weight ) 5.54 £ 0.51 549 £ 0.31 475+ 0.54 487+0.11

Adipose tissue weight
Epididymal fat weight
{g/100 g body weight )

Perirenal fat weight
(g/100 g body weight) 0404012b  012+0.03¢ 1680378  0.24+0.06bc

159+018b  065+£012b  399+070% 120+027b

Values are £ SD, n=7. Values in a row with different superscript letters are significantly different by Tukey’s least

significant test at p < 0.05.

HEEREIL, SEECAEZ I T~ (Table 5), SEAJEP A @I EERIL. &5
iEOERIC LY, N (1.59 + 0.18) 12~ HF (3.99 + 0.70)23A = I2HIN L U=,

N+SRED (0.65 +0.12) 35 XO'HF+SRED (1.20 + 0.27) DS HJE P A AR E R T N
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BELOHF (1T K9 12 BLOK 13 LRI LTz, SRED (IsfiEiRZ R0
T, SEMAACIREIRERA AR S, (Table 5),  BJEFHAGIRHEHKE
B, @EEOBRIC LY, N (0.40+0.12) ([ZHA~HF (1.68 + 0.3DAVAEICHIMN L T
2, N+SRED (0.12 £ 0.03)35 O HF+SRED (0.24 + 0.06) O JE B (3 (5l ki
INBLOHF 2§13 B5LU% 16 LLT ISR LTz (Table 5), SRED 133
A & ERRAR ORIV, BE A Al IME RS 4B S87-, SRED X
~ U RIZRWT, WIBENIOZFEEIIIT 2 LB 2 bil, EOMIYAEIEINEZ R ST
EEZT,

Table 6. Effects of SRED on Plasma Glucose, Insulin, Triglyceride and Free Fatty Acid

N N+ SRED HF HF + SRED
(lucose (mg/dl) 932.7438.9b 19604913  4542+9942 3893+ 8502
Tnsulin (pg/ml) 92083 +81.1¢  2909+72.9¢  1722.3+5055% 8153+ 197.1b
Triglyceride (mg/d) 64.9+76b  60.1:118b 137929648  1366+3048
NEFA (u Eq/m) 1.10+027b  098+0.16b  179+0358  1.79+0982

Values are + 8D, n = 7. Values m a row with different superscript letters are significantly different by Tukey’s

least significant test at p < 0.05.

Wz, MFDTNa—Z A2 N 7YY R BIOVEERE (NEFA)
MR LTz, P s ba—2 FU 7Y %) RBLONEFA EIL, mlsliaosE
Buck v, HF 28 N ICHASEEISEINL T, LaL, N & N+SRED | HF &
HF+SRED Tid & bICHEATAeh -7 (Table 6), I > R Y R XA
Bz v, HF (1722.3 + 505.3) 23N (298.3 + 81.1) (ZHAFEITIML Tz, N &
N+SRED (290.2 +72.2) Tl EA37eh - 7275, HF+SRED (815.3 + 197.1) OifiHAf
VAU PEEEE HF ITHA0 12 I F LT, SRED 1d~ 7 ARV CREIEITRIC
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X omA A ARED FAEZAEICKE T X7 (Table 6),

pe

F2fh AR R RIS Yo~ U ADEHIRIC MIE T T T Bk iR O

SRED i, i & mAB R OmEH B CIAREH IR L OE sV R 2 A7
2 &87-, 7. SRED (IR BIC L DA AU ARED FAZHEICHET
Et7z, SRED ORI XTI 8% & BB 57201, AElifilan R
SIZMIFET SRED D28t L7,
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Figure 16. Effect of SRED on adipocyte size. A: Micrographs of
interscapular BAT adipose cells. The cells were stained with oil
red O. The scale bars indicate 100 um. B: Average size of the
adipocytes (n = 100) from the interscapular BAT of C57BL/6J
mice on the N diet, N+SRED diet, HF diet, or HF+SRED diet.
Data are expressed as means + SD; n = 7. Data with different
superscript letters are considered to be significantly different
by Tukey’s least significant test at P< 0.05.

N. N+SRED. HF. HF+SRED O 4 fEED eI 245 4 9 HER S H7-~ 7 2D/
WikERRFS S OSEAUBIPHOREN SR A TR L. 4%/ 3T /L A TREE LT, A1y KO

TYta, LT-, AL RO Yefa)3 Ramirez-Zacarias et al. [53|D 715 Ti -7, NEIS#H

31



RADER A A —/VCllER, AR LT,

Fig. 16 (2, BHEOtE ARk G E & MEAEORIER R %47~ L7z, N, N+SRED,
HF 3 JO'HF+SRED O ERIGHIAOER 3K 256 p m T, S CHEZITE) -T2,

Fig. 17 (&, &#tO AEARHIRfEOTEH & MlaERONEM S 2~ L, HF (157.2 +
20.9) OHFIFHIEOELT, N (80.3 £ 8.8) (ZHAFEICKE ) 7=, F7-, N+SRED (40.3
+2.2) BLOHFHSRED (62.7£9.1) ORRIIOEA LN 8 LOHF IZHA~F RN
S< 72> Tz, SRED 3~V RIZRWT, mllEliaic & v ek L B ElElMita 44
BN SH 7o, £72. SRED [T ERIZHWTH BEMRIiRO R E S 2GBTS

iz,
A B
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Figure 17. Effect of SRED on adipocyte size. A: Micrographs of
epididymal WAT adipose cells. The cells were stained with oil
red O. Scale bars indicate 100 um. B: Average size of the
adipocytes (n = 100) from the epididymal WAT of C57BL/6J
mice on the N diet, N+SRED diet, HF diet, or SR+KTED diet.
Data are expressed as means + SD; n = 7. Data with different
superscript letters are considered to be significantly different by
Tukev’s least significant test at < 0.05.
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F3H ARED/IMER JUEEE

AREECIE, SREIC & 2 MU EFEE A A9 2 72l /NMREIES 27 2%
FIWTVO B L RQZEfT L7z, 72, SREIZ X 2WNIEIEIFERIERD A =X 1%
Rt 572012, SREDHRIGHRkZ KIET 88 A Mt LT,

C57BL/6J ~ 7 AIZ SRE Z#ukE LT 3 &5 L. DNA ~1 27 a7 LA Z T
HHEOBE N B 59 DB T ORI AT LR, [Affymetrix Microarray Suite
5.0] @ lalgorithm| (2L ¥ T, SRE |3WEH RSO FBP & G6P Di{n1-38
HRARD S, R AR OHE0#5E Td 5 phosphofructokinase & TCA [FIFEOR%H
T 5 isocitrte dehydrogenase & succinyl-CoA synthetase OB s FEE A NS 72,
F72. SRE 137V a—7 U Ailia(RiET R Th 5 glycogen synthase DA -8R
ZIRD &, —J5C UDP glucose 725 77 o L AR~DIGEHZ B ES 5 iR TH D

UDP glucose dehydrogenase OiEfn 1Bl ma NS w7 (54 (Fig. 18),

Glucuronate

Glucose | UDPglucuronate
;
dehydrogenase
glucoses T J’ UDPglucose VEed
-phosphatase (G6F) PENTOSE AND GLUCURONATE
+ 1 [ giveogen synthase § INTERCONVERSIONS

Glucose-6P == Glucose-1P == glycogen Tk
e
PATHWAY
Fructose-6P
t

Fructose-1 ,GE’_ZH | isocitrate dehydrngenase"‘|

\ | succinyl-CoA synthetase‘l‘u

Figure 18. The result of DNA microarray analysis in C57BL/6J mice liver
treated with SRE.
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ZIDORERDG . gD O OFUEAIHI ST I b —R Y R T, fiF
Bk JOTCARE TRET S LD EHEN L. /N GHRTE > 2 7 22 IV TRESQODTIE
ATV, ERFEEEE (VO2) BIOWERRE RQ) ZfhT L7

FEROFER, SREDITHEE & @RI EOHEE TRV TV 2 A Bt S, SRED

X R E I LSRN AR C RV B Th o7, FHISREDIL, ZEIERAZ =%
NA—RE UTHEO S fRZATEE LTz, 202 Enh, ZERHT IR & KA s S iz
B, IR CHMRSND LB Z B SREIC X 522 ER BT ks O — A ©
X7,

Ohnuki et al 1%, A7 A L RN T LA Mg EDRStd ddY~ 7 AT
T a7 I U ORHHABE ST, VO i NS BT L i LT 5[55], £72, Murase
etal 13 FHT % in vitro CHT A—NT I UNREE T B I T a—-O AF L b
T AT =T —EBOIENZIHIL ., @B AR S E72C5TBL/6I~ 7 AT TVO:
ZHIINS T L LT 2[56], 2SR D ST a—L 7 I B, B3
g N S RV e R K 707 EE b ST @ iy e 101 A B 2121 =7 A R S
TVIBGEAEZRET D L WbivTns[57, 58], SREIZ, C57BL6J~ 7 AIZIRWNTA T
D) OAFN T AT 2T —B LR )T IVARUH—EA (BT 2T I U5fiE
fER) OBIATRIEEZNSE-[64, Ziuck v, SREDIZL5HVO0:

TEEERIL. 72— 7 I UBIE- L QOB RTREMAMER &5 2 By, ELVER
ROV IS B OBTREE CTH 5,

I, RERSRMMEENZ L o= — R EE 2151 % £, uncupling
proteins (UCPs) DiE{n FHBIHIEN KIET 588 H ST 5169, Klaus et al 13,
FRIZE E45 epigallocatechin gallate 23EHFAEM:OAEH~ 7 A IZIUNCTHEIET D
A IHI L. HlEo UCP2 mRNA &AHNSHE7 @G LT [60], iz,

Srivastava et al 1%, LDL KiE~ 7 X(ZF\ T peroxisome proliferator-activated
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receptor oo (PPARo) DV 4y RCh D ENRIEBFIE CH D7 = / 7 4 77— M
@ UCP2 mRNA EORINZA U CIRERINEZ D S8 72 S L2161, SRE
1X. C57BL/6J ~ o A2\ Ciflie UCP2 s Bl EA ) S17 [54],  ZAuck
V. SRED (Z X 2PsiENHOZREHIEIERIL UCP2 Ot fBiFfi2/r L Q5 Al
PEHERNE B ZT2D3, FE LW Z OV TSR OBETRE T 5,

SRE HIZE ENDHERENER Y D—>TdH D mangiferin MG)L in vitro (2T
PPARoL Y 7 = 7 —RiEMEA (et L, PPARa®D Filcdh b U AR7T a7 A 2 ) =B 0iF
{5 PRBIERS L OWERIG I SR8 A KT 2 L3t sihv T s [62], SRE 1E, KK-Ay
~ 7 AZF\ VT, hepatic lipase D5 FRILEA IS E7-[25], ZvHD Z &5 SRE
HZE ENLDMEEENER S D— > Th D MG IIAFEMNH KOV SR SR L KT
FRREMEDSE 2 HALD DY, MG OFT- 78 HEREMEIC DWW TIEA R OIFFERE CTh D,

SREDITE# & & @B EOMBHN I T, VOl KUWFE O ARl Bt S,
IR R CEUEPHIENd J OB EPNEY) A EICE S¥7-, SREDIIHEE
DIRZAET D Z LI R0 | FfEAINZPIBIEN DS RE 2] UIARER IS 2 ) S w7
LEZI,

WIZ, NENHIIO K & SI2RIET SRED O ARt Lz, tetlEiiflias K On s
AR DEES A IE L7fER, SRED |38 EIRNIIaD RE SIS A RIZ S 20T
0, BRSO RE I8 5272, SRED [Z@IEIIRIC & 0 IEXIb L7205
JADY A XEFEITH NS, HERIZB W T OIRTHEaO YA X2F BT NS H-,

FEHER TR O 3L —EHE (REIEVHER) RUEA: (BEIRIMIRD 12B5-L
THY., WHHO— L F—REH W TEHRERESE 24> TS [63], FHIEFE, B
AR, BUC =RV —2ERET AT O TIIR, LTTF 0T T o R R
F U7l 10 BB ANDWHRT (TT AR YA NIA V) BT 5281280, RN
DTN F =L AT DA VA Y ARGUWEICBE G- LT D Z ERlE STV
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[64],

F7o, NEVER DM SNDT T 4 YA A ORISR R £ A6
L T2 ZERBBNER>TNDI66], IVETHE DXL TTF o 7T 4 R
F LI EDA LAY AFENERNE DS, KR 5IX TNF-a, L AT i

BlE7 R EDA A ARFMEER Y 12V S D EWbivCng [66l, PPARyD Y
T RTHHA AN ARGIHSESEDTF 7 ) VA X (TZDs) 1, /IR
NADBZIEINSHE, TFRRY F o O etE S5 2 LA ST 5[66],

AREROFER, SRED (ZAEIRTHIORE S 2B NSEIZ Lnb, AR Y
ANEEMET T A YA DA L DIRIRNTEREA RIE T RTREMEDSE 2 bz, F72. SRED
IRl L DA R ARED FRAEAFICE TS Y, ZhbDI &b,
SRED (IFfENAIC L 0 FE ST A VA Y ARG A S5 FTREMEDYE 2 DA,
FE ISR OBERRE TH D,

Kishino et al 13,7 > 7HEVKIIHNRE 1 7 m 7% 2 U L OREGWH C5TBLI6S
~ A L Sprague-Dawley 7 v MIIWT, mHEIEIZ L DI L 7o lglEN g & 7
TARYA NIA 2 (VTF o, TT 4RI F2) REERD S8BT L i LTV 5703,
ZDAN=ZARNIDNTIE R L THRW50l, ARFBRIZ X V| SRED (2 & 2Nl
HHIHIER D A B =X WO—ERE LT, BEOSRIEERNE 2 b,

KREOFER, SREIFPERFADT — 2 13 BZEERA T EO iz (et T 2 Z L A6 & 72
o7z, ZOZ EHD, SREIIFBPE L FREIFHE 2/ L ORBAEA NI L. [AIRHIREDSy
At 2 Z LI2 R . ZEERRIEE 2T N S & B R b, SREIC & 22280
EFREHERE O AR T & 7o, £72. SREIE~ 7 RTBW VO AL, Pl
NE &R A L7z, SREIZ & 2 PIBiEN e R E OERggEO—> L LT, o
YU ERI RS 2 BTz,
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Figure 19. SRE may reduces gluconeogenesis, and it may promotes
glycolysis. As a results of which SRE improved elevation of fasting

blood glucose levels. SRE promotes oxygen consumption and it inhibit

fat accumulation.
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¥ 4 % DNA ~A 277 LA a7 o rehitiko s 7 A
(genomics) Bz MR

1 ENDH 3 FIINTTH 7 o7 ORGHHENRHT & LT, SRE (T & 2 MUl
Bt AT L. SRE (2 X 2 IR Rl EF OV O —5 2 B S8 Lz,

FIITNE AV T U HOARRHEFT —a_—F B CHERIE R SITA% Ch 5 &
RSN TEY, RIFPREE LTHOWOIVTEEL NS5, BIFEL A Y 7 DT
IV Z TR AR S LT N—T T 4 — IR ER—RANCIEHITnND, e, T
TIIARY Z 2 T LISAOKER AAT L EDOFREEICIN T, R s LTUASEL LT
BY ., EENRT— R TY A b & UTESITEA UEREEEED B ) TS o83
HINLTWI67], LacL, I3 73R Y T U AR TERBRITH D DD, £z
AYEICEET AR 70 < . B E T RERL LU COZR MR IAT T L TR,

AFTIE DNA v+ 7 a7 LA 2T SRE #5128 5~ U AisOB 6 T B EIC

RIFT AT L. SRE O/ I 7 A (genomics) iz & L= [54],

FLHE ~ U AOMHERRICKIET V7 o 7 mBukhhiHik o528

FEHSEER B E LI2Y T o7 OFREDPER L TND 2 EnD, IEFET A~V ARE L
T C57BL6S ~ T AL HWTCHFERAIT-T2, 5 HAOREE C57BL6J ~ 7 2T SRE

(SRED 0.45 mg/ml) 2ok & LT 35 L7, FERIIHIOMOK £ 35 100 ml (SRED
L LTI 4bmg) CTh-otz, 2 hr— e LTIk a5 L,

F G, SRE O$5 G & 0 AREIGIEN TRAMER T o 7223, =22 b r—/UTHAT
BEATI 2T (Table 7). F7o, AHlER, 22ERAMEHEICEY L T8 SRE (2 &L 2578

TR LNz, EBI, MEEOHETH MG HODT AT X ART I/ b T
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VAT 25— (AST) {EHEROT 7=0T72 ) v oA 727—8 (ALT) I&MEICEEL

Th. SRE &EIZ X DBITRO b -7 (Table 7),

Table 7. Body weight gain, liver weight, fasting blood glucose,
and plasma parameters at the end of the experimental period.

Control SRE
Body weight gain (3 weeks) G I | 43 £14
Liver weight 5.64 £0.53 5.29 £ 039
(2/100 g body weight)

Fasting blood glucose (mg/dl) 96.7 £ 4.2 917 £12
Plasma

AST (U/D) 32.2 £42 344 £ 90

ALT (U 141 £ 2.1 140 £ 5.0

Data are asmean £ SD,n=6 - 8.
AST, asparate aminotransferase; ALT, alanine aminotransferase

SRE O#eh-ZBa1LC 2 HEHIZ, BObEama¥R (Oral Glucose Tolerance Test,
OGTT) %3t L7, OGTT #RI% 16 FifHlDAERERICIT > 72, <7 AIZSRE &K (=
v hr—) 254200 Wl #BRAKG- L%, RE 1kg 72 2g DYV a—A &R A%KS
L., BRESCOMPEEZRE Lz,

Figure 20. Influence of SRE on
the blood glucose levels during the
oral glucose tolerance test (OGTT).
OGTT was performed on
C57BL/6J mice administered with
SRE or distilled water for drinking
for 4 weeks. After 16 h of fasting,
200 b glucose (2 g/kg) was administered
orally. Before administering
glucose, the control mice were
100 F administered 200 u L of distilled
water and the SRE treated mice
were administered 200 u¢ L of SRE.
o — ' ! ' Each point represents the mean +

0 30 60 120 s
Time (min) SD (n=6-8)

400 =

QO Control
il i ® SRE

Blood glucose (mg/dl)
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OGTT #ABaDfE % Fig. 20 |2~ L=, SRE (2 & 2 o FA- M OW Fid=y ho—
JUTHASFRETIESH 7208, 5% 120 D TIRIFFEOBAZ R LTIZ, ZOZ 0D

SRE (Z1&, ~ U ADIMMEEREIZFE8 A KIET & O REEREMHIRWE B X T,

% 2 i DNA ~A 7 a7 LA Z2 WY Z o TapEokiitigo s 7 2 7 &

(genomics) B inZE MR

SRE OF53, C57BL/6I ~ 7 ADKEHING, fHsE R, ZianibEin, = L O
FEOFETH H1MH 0 AST &M LONALT 1EME, & HICHHFEREIC R A KIET K 5 70
IR b oT=, RIZ, SRE D4/ 27 A (genomics) fEinZe MM &
LC.DNA~A 7 a7 LA Z W CHROB s BRI % IE S SRE OB 2 fifttr LTz,

SRE % 3G L=t%, o tatal RNA ZfhitH L, SRE &= hr—/L4%%6 L
57 total RNA ZJEF1L, DNA ~A1 7 a7 LA Tt L7z, DNA ~A 27 a7 LA 1%
Affymetrix £1:0> GeneChhip % F\ 7=,

[ Affymetrix Microarray Suite 5.0) % FVNTAEHT L7255, 12490 EOB s 72530 &
M, ZOHT, SRE &3 br—ADili);T Present] &¥iESH7=BAT1% 5808 1
ThoTz, TNHOBEIETZ 10 FBEOAT U —T08E L, 28) L7oB (s 7-0%% Table
8ITR LTz, 73V —D5%AIT ltranscription] (818). [cell function] (705).

[inflammatory/immune response] (110). metabolism] (xenobiotic, glutathione,
carbohydrate, lipid, catecholamine, etc.) (1403), langiogenesis] (59). ltransport] (814),

[stress response] (39), [ribosomal proteins | (34), = L C lothers] (522) & L7z,
Flo. RIEHEREDIA BN 2> TR WE{E T4 Tunknown] (18363) & L7z, Zh bR
FOPT, ar br—/ U SRE ORGIC LY BUATIEBITREN 2 5L EOBA T3
194 f, 12 f5A FOBA T2 13l Th o7z, KIT, EAT TV =& ENDHEA TR
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L EH) LT s 0% AV YT I National Institute of Allergy and Infections Disese]
(NTAID) @ [Database for Annotation, Visualization, an Integrated Discovery

(DAVID) [68]% Fv T [Expressio analysis systemic explorer (EASE)| (Fisher Exact

Test) [69IZ L DHGE T 21T o7, TR (TEASE score]) % Table 8 I{TRL7Z, 4

717 =Y —D [EASE score] I[FHEZ (<0.05) 255D bV -7, ZORED G, SRE

DEGAITEFEDO AT TV —IZEG EN 8- s FORBRICH BB 52 10N LB R T,

RIZ, oncogene 3 J. U} antioncogene D 1EELEIZ 1T T SRE O Z T LT,

SRE (% Table 9 {27~ L7z 29 {#l? oncogene 35 5N 12 {7 antioncogene D1 n {-FEi &
VR KT S 7270,

DIT, SR OB(A FRBEI T TR L T LT, SRR E
<H3TT 2 BREDIERDMEET Do 55 1 BRPEOSIAEINERI 35S 1 MR & KT, &R
DHHEOD X 27 71 Y —DIp BIHET HF h 7 m—24 P450 (CYP) & KT DBERRFEC,
% 2 BRI GF 2 HER) |G RGO NS TF A S TR
77— (GST) 72&WE&END, CYP (ZOWTHMT LIFER, ARl Shi-Eis

F13 30 fHl T -7, SRE 132 DOHT 26 D CYP #n F-Oin BRI 2 8 e MF
Slphotz, Ay br—/ U SRE #5412 & 0 @{s7¥E8iE (TSRE/Control Ratio])
2 2 (5Ll BB 113 CYP51, CYP2C70, CYP2a5 T, 1/2 {5l F O =% CYP7bl Th
o7z (Table 10), ¥KIZ, GST TV THRHT LGSR, ARl S7-iB 15113 20 fEC,
A hr— L SRE D) TlPresent] & HIE SN2 EInFI1E 18 HTH -7z,

'[SRE/Control Ratio] 7%2 fifPL EOE(A 1% Gstm2, Gsta4, Gstmb, Gsttl, Gsta2,

Gstm6 Tdh 7= (Table 11),
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Table 8. Gene expression in C57BL/6J mice treated with SRE

Aflymetrix ID Gene SRE/Control Ratio  EASE score
Transeription (818) 0.760
Upregulated
92554 _at C-terminal binding protein 2 231
93802 at metadherin 222
94202 at serine/threonine kinase receptor associated protein 2.03
98951 at transcription factor 25 2.14
97506_at ring finger protein 2 2.06
101529 ¢ at transcription elongation factor A (8I1) 1 211
102062 _at SWI/SNF related, matrix associated, actin dependent regulator of chromatin 216
102344 s at transcription elongation factor A (SII) 3 2.56
103073 _i_at TAF9 RNA polymerase I, TATA box binding protein (TBP)-associated fact 2.20
103668 at suppressor of Ty 6 homolog 220
97974 atl zine finger protein, multitype 1 2.05
99076 _at nuclear receplor subfamily 1, group D, member 2 185
101465_at signal transducer and activator of transcription 1 3.26
104010 _at zinc finger with KRAB and 8CAN domains 14 2.06
93006 _at nuclear factor I'C 2.02
93164 _at ring finger protein 2 225
97185 _at ary | hy drocarbon receplor nuclear translocator 1125
102144 f at splicing factor proline/glutamine rich 2.33
160117 at thvrotroph embryonic factor 2.53
160377 at TAR DNA binding protein 224
160495 at ary |-hydrocarbon receptor 2.02
160681 _at poly (A) polymerase alpha 2.36
160941 _at phosphodiesterase 8A 23
160979 _at C-terminal binding protein 2 2.56
161562 { at zine finger protein 787 243
938290 at ROD1 regulator of differentiation 1 219
160663 _at DEAD (Asp-Glu-Ala-Asp) box polypeptide 41 2.04
160722_at RNA methyltransferase like 1 2.06
Downregulated
94480 at DMNA segment, Chr 1, ERATO Doi 161 0,28
Cell function (705) .83
Upregulated
Q8048 at guanine mucleotide binding protein-like 3 2,28
Q7506_at ring finger protein 2 2.06
94338 g _at growth arrest specific 2 2.40
93164 _at ring finger protein 2 228
160843 _at spindlin 1 2,72
23764 at MNADH dehydrogenase {ubiquinone) 1 2.06
94524 at death associated protein 3 319
97519 _at secreted phosphoprotein 1 225
94338 g at growth arrest specific 2 2.40
95030 _at prolactin receptor 2.05
Q6753 at B-cell CLL/lymphoma 7C 2.07
102921 5 at fas (TNF receptor superfamily member) 2.06
103446 _at interferon induced with helicase C domain 1 22T
104157 _at FAST kinase domains 5 3.21
100033 _at mut§ homolog 2 2.44
92596 at calevelin binding protein 217
26104 _at Ring finger protein 145 247
98635 _al ubiquitin-conjugating enzyme E2Z 214
104037 _at RWD demain containing 4A 2,10
98972 at ubiquitin specific peptidase 8 2,02
29990 at retinoblastoma binding protein 6 2,02
99669 al lectin, galactose binding, soluble 1 214
99062 _at poliovirus receptor-related 3 5%
103506_f at desmocollin 2 2.76
97288 _at PDY domain containing 1 2.06
Q8046 at WD repeat and 8OCS box-containing 1 241
Downregulated
98067 _at cyclin-dependent kinase inhibitor 1A 0.28
102016_at cell death-inducing DFFA-like effector (.26
Inflammatory/Tmmune response (110) 0.188
Upregulated
103617_at CD55 antigen 2.02
92222 f at histocompatibility 2, Q region locus 1 216
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Table 8. Continued

Affymetric 1D Gene SRE/Control Ratio  EASE scere
Metabolism (Xenobiotic, Glutathion, Carbohydrate, Lipid, Catecholamin, ete.) (1403) 0.51
Upregulated
94916 _at cvtochrome P450, family 51 243
95043 _at cvtochrome P450, family 2, subfamily ¢, polypeptide 70 3.01
102847_s_at cytochrome P450, family 2, subfamily a, polypeptide 5 3.66
93009 at glhutathione S-transferase, mu 2 2.78
96085 _at glhutathione S-transferase, alpha 4 5.09
96258 at microsomal glutathione S-transferase 3 5.30
100042 _at hydroxyacyl ghitathione hy drolase 217
100629 at glutathione S-transferase, mu 5 2,89
95019 _at ghutathione S-transferase, theta 1 213
101872 at glutathione S-transferase, alpha 2 4,20
104637 _at glutathione S-transferase, mu 6 138
Q6789 i at galactose mutarotase 249
96803 _at glucan (1,4-alpha-), branching enzyme 1 2.57
161594 _f at galactose mutarotase 2.29
162031 _f at galactose mutarotase 213
160428 _at succinyl-CoA synthetase 2.00
96627 at pheny lalky lamine Ca2+ antagonist (emopamil) binding protein 241
102769  at sterol-CS-desaturase (fungal ERG3, delta-5-desaturase) homolog 2,63
103665_at ELOVL family member 6, elongation of long chain fatty acids 342
104285 at 3-hy droy -3-methy Ightaryl-Coenzyme A reductase 228
101945 g at Iysophospholipase 1 227
160388 _at sterol-C4-methy| oxidase-like 3.66
160737 at lanosterol synthase 2.05
93542 _at phosphotriesterase related 217
93749 at moenoamine oxidase A 2.09
98535 al catechol-O-methy llransferase 2.02
94380 _at insulin degrading enzyme 202
102938 at lenkoeyte cell-derived chemotaxin 2 2.03
160934_s_at SH3-domain GRB2-like (endophilin) interacting protein 1 2.07
102017 _at PRP4 pre-mRNA processing factor 4 homolog B 219
99960 at mitogen activated protein kinase kinase 4 210
92192 s at proprotein convertase subtilisin/kexin type 5 201
92767 at bone morphogenetic protein receptor, type 1A 2.07
92037 al fibroblast growth factor receplor 4 2,03
160632 at protein kinase C 2.50
99521 _at adenylate kinase 3 alpha-like 1 36
90959 _at adenylate kinase 3 alpha-like 1 2.06
92492 at adenylate Kinase 3 248
101489 at S-adenosylmethionine decarboxylase 1 2.14
100323 a1 S-adenosy lmethionine decarboxylase 1 219
102773 _at carbonic anhy drase 8 238
160375 _at carbonic anhy drase 3 3.80
103391 _at cysteine conjugate-beta lyase 2 311
160628 at glycine C-acetyltransferase 2.28
Downregulated
92898 at cytochrome P450, family 7, subfamily b, polypeptide 1 045
161345 1 at cytochrome PAS0, family 7, subfamily b, polypeptide 1 0.49
102192 r_at acyl-CoA synthetase 1i chain family ber 3 0.35
Angiogenesis (59) 1.00
Upregulated
96038 _al ribonuclease, RNase A family 4 2,00
102373 an glutamy | aminopeptidase 2,20
102698 at endothelial PAS domain protein 1 231
Transport (814) 0.510
Upregulated
101913 _at chloride channel 5 232
102662 _at asialogly coprotein receptor 2 2.70
103271 _at low density lipoprotein receptor-related protein & 2.84
103958 g _at transferrin receptor 2.33
94792 at macrophage scavenger receptor 1 237
96078 g al solute carrier family 17 (sodium phosphate), member 1 202
94433 at solute carrier family 38, member 2 2.00
100491 _at solute carrier family 16 (monocarboxylic acid transporters), member 2 201
94797 _at solute carrier family 26 (sulfate transporter), member 1 226
96331 _at sorting nexin 2 2.08
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Table 8. Continued

Affymetrix 1D Gene SRE/Control Ratio  EASE score
97505 _at ADP-ribosylation factor-like 1 2.07
103703 { at similar to integral membrane transport protein USTIR 291
92204 _at ADP-ribosylation factor-like 5A 228
93711 _at secretory protein SEC23 related gene 222
94322 _at squalene epoxidase 312
92840 at nucleoporin 54 2,07
103619 _at cytochrome b5 type B 238
96276 r_at transmembrane ¢ superfamily member 3 225
103702 _i_at similar to integral membrane transport protein USTIR 236
96227 at sering {or cysteine) peptidase bitor, clade A, member 6 3.9
98969 at ATP-binding cassette, sub-family D (ALD), member 1 3.73
100491 at golute carrier family 16 (monocarboxvlic acid transporters), member 2 201
100951_at polveystic kidney disease 2 215
103702 i at similar to integral membrane transport protein USTIR 236
104421 _at flavin containing monooxy genase 3 4.67
92763 at ATP-binding cassette, sub-family B (MDR/TAF), member 7 3.01

Downregulated
94642 at guanosine diphosphate (GDP) dissociation inhibitor 2 0,30
100078 _at mouse apolipoprotein A-TV 0.38
Stress (39) 0403
Upregulated —
Downregulated
Ribosomal (34) 0.633
Upregulated —
Downregulated —_
Others (522) 00825
Upregulated
103076 at chromatin modifving protein 5 2.30
102240 _at peroxisome proliferative activated receptor, gamma, coactivator 1 alpha 252
04379 at kinesin family member 1B 2.04
94325 _at 3-hy droscy -3-methy lglutaryl-Coenzyme A synthase 1 234
101837 g at protein phosph 1B, i lependent, beta isoform 2.10
97778 _at ST3 beta-galactoside alpha-2,3-sialyltransferase 3 3%
94818 at O-linked N-acety lglucosamine (GleNAc) transferase 2,05
06623 _at UDP-glucose ceramide glucosy ltransferase 2.86
93575 at gamma-glutamy | hydrolase 246
98934 _al lethal, Chr 7, Rinchik 6 2,20
Q0669 at lectin, galactose binding, soluble 1 2.14
93183 _at CDCO] cell division cycle 91-like 1 2,07
96775 at chromobox homolog 1 223
00535 _at CCR4 carbon catabolite repression 4-like 3.79
96207 at RMNA binding motif, single stranded interacting protein 1 212
103944 _at RADS]-like 1 2.07
102225 at RAB GTPase activating protein 1-like 212
102696 _s_at phosphatidy linositol transfer protein, beta 223
104202 at transmembrane protein 1 2,50
03212 _at protein tyrosine phosphatase-like A domain containing 1 2.02
06572 at S-azacytidine induced gene 2 225
160135 _at nitrilase family, member 2 228
160365 at cukaryotic translation initiation factor 2, subunit 2 215
98349 at interleukin & signal transducer 2,02
Downregulated
Q7487 _at serine (or cysteine) peptidase inhibitor, clade E, ber 2 0.46
102016 at cell death-inducing DFFA-like effector ¢ 0,26
100431 _at leptin receplor 0.47
Unknown (1363) 0.0797
Upregulated
95050 _at cysteine and histidine-rich domain (CHORD )-containing, zinc-binding protei 232
96258 at microsomal glutathione S-transferase 3 5.30
96351 _at basic transcription factor 3-like 4 2.06
98530 at growth arrest specific 5 3.74
99649 _at glutamate cysteine ligase 2.01
100042 at hydroxyacy| glutathione hy drolase 217
101966 _s_at ring finger protein 13 211
103871 _at sec23 interacting protein 2.09
96215 _f at ucs3all.rl Mus musculus eDNA, § end 3.00
97402 at indolethylamine N-methy ltransferase 3.74
98428 at spastin 2.80
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Table 8. Continued

Affymetrix ID Gene SRE/Control Ratio  EASE score
99988 at dymeclin 2.24
100949 at c¢DNA sequence BCO04044 212
101380 _at nudix (nucleoside diphosphate linked moiety X)-type motif 14 2,17
101393 at annexin A3 232
101404 _at coiled-coil domain containing 115 2.16
103497 at cDNA sequence BC025546 2.15
103519 _at carboxylesterase 1 2.54
103744 _at SH3 domain binding glutamic acid-rich protein like 2 232
103982 s at alcohol dehydrogenase 4 (class IT), pi polypeptide 2.57
103983 _at alcohol dehydrogenase 4 (class IT), pi polypeptide 3.32
103986 at inhibin beta-C 2.88
104398 at tetraspanin 33 2.09
104640 f at josephin domain containing 3 2.08
104643 at WW, C2 and coiled-coil domain containing 1 2.26
93646 _at twinfilin, actin-binding protein, homolog 1 2:22
94192 at ganglioside-induced differentiation-associated-protein 10 3.30
96494 at kelch-like 24 249
96518 at WW, C2 and coiled-coil domain containing 1 2.19
101179 at aspartate-glutamate-alanine-aspartate box polypeptide 6 244
160678_at tetraspanin 12 235
160697 at expressed sequence C77080 2.39
162058 _f at AV?271456 Mus musculus cDNA, 3 end 3.11
160217 _at RIKEN ¢cDNA 2310001A20 gene 2.26
103403 _at RIKEN ¢cDNA 2310007H09 gene 3.18
98594 _at RIKEN ¢cDNA 1190002N15 gene 2.58
102920 _at RIKEN ¢DNA 1810054D07 gene 2.01

Downregulated
X00686 M _at mouse gene for 188 rRNA. 0.30
103460 at DNA-damage-inducible transcript 4 043

Categories are gene ontology biological processes. EASE score is the Fisher Exact Statistic for the likelifood that the number of genes found
filtered list occurred by chance sampling of the MG-U74A probe set population.

Table 9. The gene expression of the oncogenes and anti-oncogenes.

Oncogene Chnge Oncogene Chnge Anti-oncogene  Chnge
alk NC ink4 NC asp NC
amil NC jun NC brcaAl NC
cbp/p300 NC kit NC dcc NC
cyclin D1 NC maf NC fhit NC
e2f NC mdm2 NC i(2)gl NC
erbAlear NC met NC nfl NC
erB NC myc NC nf2 NC
ets NC 0s NC p16 NC
evi-1 NC p21 NC p53 NC
fos NC raf NC p107/p130 NC
fms NC ras NC rb NC
fps/fes NC src NC wtl NC
gadd45 NC vav NC
gap NC wnt NC

hst-1/fgf4 NC
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Table 10. The gene expression of the cytochrome p450 enzymes

Genes Change Genes Change
CYP1A2 (hCYP1A2) NC CYP7B1 0.45
CYP2A5 3.06 CYP8B1 NC
CYP2A12 NC CYP2C38 NC
CYP3A11 NC CYP2C39 NC
CYP3A13 (hCYP3A4) NC CYP2C54 NC
CYP3A25 NC CYP2C70 3.01
CYP4A10 NC CYP2D9 NC
CYP4A12 NC CYP2D10 NC
CYP4A14 NC CYP2D26 NC
CYP7A1 NC CYP2e1 (CYP2E1) NC
CYP17A1 NC CYP2F2 NC
CYP21A1 NC CYP4F13 NC
CYP26A1 NC CYP2J5 NC
CYP2B10 NC CYP4V3 NC
CYP4B1 NC CYP51 243

Table 11. The gene expression of the glutachione S-transferases

Affymetrix 1D Gene SRE/Control Ratio
93009_at glutathiones S-transferase, mu2 GSTm2 2.8
93015_at glutathiones S-transferase, alpha3 1.9
93543 f at glutathiones S-transferase, mul 1.6
96085 _at glutathiones S-transferase, alpha4 GSTa4 5.1
96670 _at glutathiones S-transferase, kappal 17
97819 at glutathiones S-transferase, omegal 14
99583 at glutathiones S-transferase, pil 1.0
100629_at glutathiones S-transferase, mu5 GSTm5 29
100630 _f a glutathiones S-transferase, mu5 0.8
104603 _at glutathiones S-transferase, theta2 15
95019 _at glutathiones S-transferase, thetal GSTtl 21
101872_at glutathiones S-transferase, alpha2 GSTa2 4.2
104636_at glutathiones S-transferase, mu6 18
104637_at glutathiones S-transferase, mu6 GSTme 24
97681 f at glutathiones S-transferase, mu3 1.9
97682 r_at glutathiones S-transferase, mu3 15
160350_at glutathiones S-transferase, zetal 14
161357 r at glutathiones S-transferase, mu2 09
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FBHT ARED/IMERS LU

RAEREMEHIO AL, n vitro 75 1n vivo £ TEE THHMT0], K& FFUTS
W, A AN—=T"y MR TAFEE VT EZAT ) =2 — F U 77 I 7 A58
HHESNTODITLL, #4FE DNA ~ A 7 07 LA A TR R a7 L ol
SHRHEC RN T, ARy =L LTURS Vb Tns[72, 73],

Y7 TS K DRI B DATE A e < FHBOR S L~V TOWE
IRIATONTRY, BT T ozeMm e LTE, 7y bz 13 EFExdE
HAMEBR(740F - E v b & O HURMEBSO CRMRABR 75l 72 M THIL TV 523,
ZDENSDIRE SN LZTHET 2 b O TH Y | #EOZEZ— R U2 DI3IA
#HTHD,

AR TIE, DNA ~ A 7 a7 LA Z W T~ U AHigOB S F8 &I &IFT SRE O
LR RT L, SRE %/ X7 A (genomics) i MERHITE L7,

AREOREF, SRE [d~ 7 AOKEENE, 22\, s e, fREOEETH
HIH O AST ROV ALT 16, & GITIHHERRIC REE RIE S 7o Tz,

DNA ~A 7 a7 LA firofEE, SRE X EASE (DAVID) (T & % #EaHi#ENT T,
ltranscription ], [cell function], [inflammatory/immune response]. [metabolism |
(xenobiotic, glutathione, carbohydrate, lipid, catecholamine, etc.). [angiogenesis].
ltransport|. [stress response]. [ribosomal proteins |. [others]. lunknown] D7
7 A PRSI B G OB s FIRBLEICA B R K E S 727 o712, AT SRE
I%. Talk], feyclinD1], lerbAlear], lerBJ, [fos|. [jun). myc). [ras]. lsrc] %5
Tr 29 fEHD oncogene. pl6). [p53]. p170/p130J. rb |, Twtl] A &ETe 12 fEHD

antioncogene DE{n THBLEIZ AL KT S 72l oTz,

WIZ, SRE OSWRAIER OB T HBLEICRIET AL M L, & hOSREHIC
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B35 CYP O%u% 50 LLEL Wbt T4, 20T, CYP1A2, CYP2C9,
CYP2C19, CYP2D6, CYP2E1, CYP3A4 0 6 Fikin 5 \iftd 90% LA HIcBEE+ 2% &
WhIL TV A[76], ZOHTH CYP3A4 & CYP 2D6 23 b 26 < SR G- L T
ZEPRE STV B[77], SRE OfHixt ko CYP1A2, CYP2E1, CYP3A4 (ZFHY
T 5~ U AR OB FRBEICEL KT S e ole, £, B Fd CYP2C9,
CYP2C19, CYP2D6 |ZAHY ¥ %~ U ZADBL 34 IR S /g > 72, SRE D5
K VB FREENET) L=~ 7 20 CYP51, CYP2C70, CYP2a5 351U CYP7bl (2
ONTE, RIEFELWVERENFIA S TR BT, 4B OMFREE TH D,

SRE /% Gstm2, Gsta4, Gstmb, Gsttl, Gsta2, Gstm6 72 D GST i#{x - 3BlR%
HNEET, HEEZEZT Vb TnbdRMmE LTI, 27 Y — (Symphytum
officinale), / = (Morinaga citrifolia) . 77 v 7 a7 v = (Cimicifuga racemosa) 73
EPHIBNTND [78-81], ZibofiE, —HANT CYP 3 LU GST 72 ED MG
FER OB LR % 20~100 f5OHIPH CALEED Z LG ST 578, 79, L
L. SREIZ X% CYP 35 JUNGST A FRBLEOZ( KX T b 2~5 (5ORPATH Y |
1% RT-PCR 72 EOFE LVMRFIPELTH D LB HNDHD, ZOFIPHOE s FIBIED
ZHUDS, EHIZFEEROREN R A R FIREM IO TRV & PRSI D, FTo, A5
BAICHU T SRE (2 AST i PER O ALT (&R ME S8 RIS 7ehv-T-, A TSRE IZX
DRSS OB K ER DS T L~ U A2 AW SR ot Sivans(34], =
IHDFERIND | A% BIRDFE LUVERIE ClId 5203, SRE D3 HiEE AL 2 3 w]het:
(3D TR > & T L7,

KEDY ) I A (genomise) FinZEMEHmORR, SRE 13 EASE score |2 X 2#%
FHIEHTORER, TR HBRI B8 RF S0 E T L=, 612, SRE
(2 KD HEE O WTREME HARD TR Y &Il L7z,
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Figure 21. Genomics safety evaluation of SRE in
normal mice.
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T
JIVEN

AIGEL, AV T NGRS CoD YT T « LT 4 FXaT—8 (F737) 1285
BAEREMRI A B SERAA T oTe, T70bb, 7 7 OMREMERL & L CORFH)
HHLZ I ST B 72012, DNA~A 7 07 LA fEHTEPRT-PCRIE A & Oiftfs 1 T241
FEERNTA D= RO EAT T, Fe3 37 U710 X2 M HaREE A i3
D12, ~ U AHEOBE FHREEI KT 7 T HEVKIR (SRE) O i
HrL. in vitroCSREIZ X D1 - HBLROFREEE AR LT, Fi. in vitrols J0n
vivo CSREHZ & 415 ZENERRAi B EIE VR 243 D BSREMER Y ORG24 TV, 2ol
VDI & B S ) S AV BEORETRIE 2B 5N T 572018, in vivo CRAFRTHE &

(VOz, oxygen consumption) 35X UVWHKPH (respiratory quotient) Zfi#bTL7-, X5
2, 72T R DPIBHEN S TEIIHRIEF D A 1 = X W23 27201, REVHERRIC &
IZTSREDSEA T LT, MA T, BREMERSL & LT T o7 o2 T 57
WIZ, ~ 7 ARHBOEE THRBRI T T B4 MR L. SREDS ) 27 A (genomics)
Bt S L,

AWFRCHASE | LUTOREREA HINTT D Z L TEI

1. SREF2BPEIRINET /L~ U AT, ZHHEREIEIEA A RICRE TS, 20
& U QS CD a -7 va v 2 —EEERLSN O fRE 2R § 2 L3 T
2o SRE i 2 BUERIFET L~ 7 AZENT, DNA ~ A 2 07 LA fRT RS,
FHBOBE N B3 s F OB B B2 KIF L, DNA ~A 7 07 LA fifkfy
15& RTPCR D _DOMENHAIZ T, FEITEDORSIHSE T % FBP OB{s -3
BEARD SEHZ LRI UL, 202 L2, SRE 1% FBP Ofifs 5512
I U CHERT R U, 2HERF I A S T S5 AR D 2 & 2nd 2 e T
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7,

SRE |3~ v 255Milark (IMH2) (2360 T, Ml EHI# 4 RH#< FBP
mRNA B2j) S, ZOMEMME S LT SRE 75 FBP mRNA ORZEL (53f#)
FARHE L QWD FTREMEA R 2 LV C& T, 2o &1k, SREICL S FBP i#x
FIBEOFIEEDO—H 2 BN LT,

SRE HFIZEENAHRY 7 = /) —/VHO—FECTd 5 mangiferin X, in vitro |23\ T
FBP mRNA A ERFINIBD S8, in vivo (2B T 2 BERIFET L~ 7 AD
JERERMBEE A A IR F &8, 202 Lnb, SRE HUTE £ 5 2ol
TERZA T HHEEMA Y D—> & LC mangiferin 235 2 biviz, T72bb,
mangiferin (FFHIRICEREER L, FBP mRNA ORZEEL Ofi) Z{EtEd 52 b
2RV, BER R L, ZERRIEE AR FSED B AL, YT TICk DM
FEEREERE D — 2B 2N LT,

SRE!3in vivalZ3U T, il & mEROmEECVO 2 A EIRE L2 Z LD
TRV EAEET 5 £ B2 DILRQDT —F BRI = L& LT
BEDOSIRAAGET S Z LA R Uz, 202 LIk Y., 2 ATE 5 2 s ]
ST, T COMES LD LB 2 B, SREIZ X2 bR EDO—H 28 5
N LTz,

SRE (3 in vivo lZ3\\ T, il h & SRR o miE CIEIRT SRR E A BT
S, REHEINEZ GBI 872, SRE IXEEIRIHIIEO R & SI358% &IT
Semoten’, AGIEIIORE S 2RI ST, SRE (2 X 2Rk
HEWERID A 1 = X 5D—> % LT, SRE T X 2HEOSRISEERAE 2 i, SRE
\Z X D0 - IEEHUGEEH O TREM 27792 &N TE T2,

IEFET NSRBI HY /X7 A (genomise) Bt ZEMRHIORE, SRE 1%
EASE fif#fr T~ U A g8 s R EI A B /25082 5.2 97, 29 D oncogene,
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12 f#lo> antioncogene DI FHEELRNT & L KIT S 780 o7, £72, 30 fEd CPY
Bs T 26 {HD CYP Bn I EE RIE ST, FR b2 < OFBRENBEST 5
EWDITND B RO CYP3A4 72 EITAYS T %~ 7 20 CYP s F- Ol - EE &
(R RSN &2 R LT, AFEBRIC LY | SRE (2 & DRSO ATREM JAH

HTRN & LT,

AU LD BT 27 &L MPEERESEO A SN TE Tz, bbb, 3
T VT VI E OREREEE T HFBP mRNADOARZEL (0fR) At 52 Lic kb
PFEBTEZ IR L, RIRHCRQOT — X I OIEO A RMET 2 Z L1210 | 22 M
AETSELZ &R/ LT, £72, Y7 U7 CE N5 2GR R FER A AT
DEEREMER Y D—> & L UmangiferinZz R L7z, S5, 7 U7 LD VOetE/EH
FEEE T, BT T AR OFREAI L, AEIEVHIORE S e S EL 2 L
R U, 37 2T XN E R EFH OEGEED— & LT, FEOo i
EEHE 2 B0 YT ST K Db IEE UG R O ATREME 2R 2 L TE 72, N
2T T3 T D5 ) X7 Algenomics) B EZEMRHIZATS 2 EIZKD ~ U AHED
BRTRELL -~V TOY T T OREME R LT, ZIOORERNG, BT 27 D5saerE
RS & LTHIMER SN R 2 N TE T,

At AWFFEOFNRN, BYFARRIL (=7 2 R) (ZEADWHEREMER S OBNE &5 1
WZEBRL., Y7 2708 2 BFEIRIFIC 30T 2 R RER OUGE R VSR B L o8 - IR

OB BNLH Z LA HF LT D,
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e

AU L, FES LT —~EHT- 2 T7E< & & bIT, #9E THEEITONT 2
FEEIRY £ LTI R R RE T BRI R e DB 2 R LE TS

AHFFUTER L, #ehh AR 2 2 THRENPONS ZHEREZ IV & L7 R A i
RERBEE PRI R OB E R LET,

AREERLRSCOVERUZ T2 Y . ZH%a & TRz 50 F LI R A Ao
JE R NPT R A et s N =2 A TR L R
Exp

AWIZETER L. ARRBI SN ZHUHA D F UTia R i Fd,
B, WP A AL ) R — 2%, PR A AR T
E MR, WPTR TSR FAR RS OBHREAT, SRR FARER
REFHEHEER  FMBBIT, SRPRFERERA R AR R RE  TH/IONRRIT, iR
FHEAIR VIR T L Wiz, WIS R e R ZHE
BRI RFREE T TR e TIERREE PR e E B e &
RS, ST RE bR A R R e, SRR EERAE
PERSR L THOEEINT, MU ORI SOSHEEERI SR OR
ERLET,

FBRFATICER L C ZBISWONE S )% o2& F LTI RS A i RE 7 e
B L OSRPRFH A R ity B EE O BRE K oD T /NS ZEHRO TR E R
BATTEE L2 LA L £
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FHROE
F1E

F1E VT T REVKIHR L O T o 7 B s s O R
O V7T OEE

AV FAFRES T LT VT 4 FaT—2 AT TT7) @37 —aL
R—KFak Tt N7V (Tokyo, Japan) LY 45 Si7-, MAROEEEIL,
AN T I PESEFAIITAT N — 7 HATE Y (Herbal Technology Section,
Industrial Technology Institute, Colombo, Sri Lanka) G.A.S. Premakumara

2772 (Fig. 20),

BT LT BRBVIHIRE KO T o T BBV g o R

PI o7 CEROSENAZIY RO OA) iz iz, 77
Bt 12 g 2k 1.5 L2 VT 90°CC 2 IfiEUh L, TRRRIESI%, I8ik%
3000 X g C 10 mftifim it L, fBond- HEa Y7 o 7 iEukiitin (SRE)
L U7-, SRE % ufi#:## (Freeze Dryer System, Labconco, Kansan City, MO,
USA) U TGO BERIEE A F o 7 Bkt id)  (SRED)

& L7=, SRE 1ml 225137 0.45 mg @ SRED 755177,
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BtE ... Continuation Sheet

Amtemtication of a plant stes using T1C fingerprint analysis
Report No. CT5 4282

Pame & Addiress of the clent Professor Masshiro Wida
Food Functional Sciemce Labaratiry

Deparimen of Clinical Die
f

Specimen Naleocia reticulate
- Reddish brown
- Wooden slem
- Palythene big
Diate of receipt
Tirst requestiod £ Identificaton of wood samyple &5 o sem of Sai knkan
medcisal plant Saracin pericukas g per cliem's letier
Test method H Thin Layer € b 23 (TLC}

I Meshanol Extr
5 g of each sample was extracted inio 50 ml of
meethancd, concenirated & spotiad on & precomed
TLE plaee:

Hexane : Toluene - Acetone - Methanal
' i 2 1

Sy reageni -

Giv  Vanilline salphaie - Plate hoaied a0
LUPC for 10 munts

iy Anwsaldehyde - Plate hesled m 1 1°C

For 113 mnes

Fape 83 of 4 pages

<. Continuation Sheet
Repart N, CT5 4252

1 Polether Extract
jod irvto 50 mi o
o o a precosted

TLE paramasers
Plain - Silica el GF e pre coatad
Selvent system
Chlaroform - Hesane
Spray nesger
Anisakdehyde - Plale hestod 2t | 1°C for
11 s

Hesulty

TLC wralysin indicates sdentical lleger print patiem

the samgile supplied 1o that of aubenic

e exsract of Sri Lankan midscinal plant Sakacs reticndiin
¥ isuabiation Amsakdohyde & ol - Faric Anissbdehyde
- ——
Enaract MO8 1 Exirace - Pet ether
. | - B
- » -
- -
e -
-
- - E «
A n A B A B

A = Siem exermct of authentsc S Laskan meodicinal plant Salocke resicwdan
H = St extract of sampile ssbwssied by the clions

Analysis was carried out by My P L P, K. Femando, Technical Officer

The repert is limsited specifically in o spersmen’s smhméised.

Figure 22. Identification of Salacia reticulata.The plants was
identified by Dr. G.A.S. Premakumara, Herbal Technology Section,
Industrial Technology Institute in Colombo, Sri Lanka.
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Salacia reticulata (dried stems)
12 g
| bolded with water of 1.5 L for 2 h
| |
residue extract
| centrifuged for 10 min at 3000 X g
| |
residue  supernatant (SRE)

freeze-dried using
a freeze dryer

SRE dry matter (SRED)

SRED 0.45 mqg /SRE 1ml

Figure 23. Preparation of SRE and SRED from the stems of
Salacia reticulata.
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F2H SR & ALE

O BB & ik
AAZ L7 4t (Tokyo, Japan) KV EEA L7z 4 IS OREM: KK-Ay ~ 7 2 %A L
7o 1 HEOBNLETER. 5 WA Ela e R S, mlEEdEN I A A
VTR Ay 7y b (MBI =163%. B =L ¥ —1=32.3%.
425kcal/100g) % VM7=,
i 256 + 3C. ME 50 + 5%, BIRF1 7L 12 Wi (B3] 7:00-19:00) R
TEIE L, 7 BESHITEMEE & Ui, S8 s o Amelyt o 2 —)

WS > T T o T2,

@ FEEE
BERAIE DA A L C Ot CEBMAERK 200me/dlL~1)

5B/ 6D 4 W, SRE, THROFIRHHE (KW) BSLUOMUKZHUkE LT#H
H Uz &L S n=6), SBENIAMERE Uiz, FERERE IR IR E R O
ERFIOBEE A E LT, FERERTEHE 7%, 12 RRIOME R CaHET TR L.
JIFigAG L, RTPCREICHE L7z,

BRI AR L COME] (eI 500mg/dl L)

8FHO 4 JHHM, SRE, KW, g2 ML 2 (SIGMA) L Ok ok
ELUTHRELIEHEE S n=6), FEBREE LRI IAE K ORI R 21
TE LT, FEREHER T 12 BRI S R TRk L. igafiat L.
DNA ~A 7 a7 LA fiftrds LO'RT-PCR I L7,
» SR
MASHET a3 LOMEA LIZHIROFSAE GeOEEROEEROINTibE) 20 g
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%, MK 2L 2 HT 30 & L, IRFRREIER Uik Z Stk & Uiz,
g A SV > (1,1-Dimethylbiguanide hydrochloride) (SIGMA #1:5)
HEEA N EMUKIZEER L, 1 Bl U A{KE 1kg (2% LT 100 mg %

5 L7,

@ ZEREpiEORIE
10 FAHOMERIIZ, ~ 0 A 24 B Ol URSHIRE 0 iz sei L7, JE
(. EHMBEHERERR 7 V3 — REAT A—=2— (T —7 LABASHEY) 2

ToT,

¥ 3 DNA~A 27 a7 LA XRT-PCR i

ON-:v 4
total RNA D L UORT-PCRYE

TRIZOL Reagent, Super Script™ IIRNase H™ Revers Transcriptase, DNase
Idinvitrogentt#i%. Diethyl pyrocarbonate, Tris. EDTAIISIGMAt#IAfEH L
7o Ex Tagih) 27— Oligo (dT). A -FedT'141 digest, ® X 174 Hae Tl digest.
Agarose LO3 |34 71 7 /34 AASHELZEH L7-, ANTP Sequencing Greade
Solution dNTP ~ s{TAmersham Biosciencestlf{% | ethidium bromidei3GIBCO

BRLAA iz, Z OMOREE IR G OREREAE 2 V-,

DNA~A 7 a7 LA fi#kT

DNA ~A 7 a7 LA |3 Affymetrix £#40 GeneChip Murine Genome U74A 7
LA 8215 A L=, FEEIL, Invitrogen £ Life Technologies Super Script
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Choice System (18090-019). Affymetrix #15 GeneChip Sample Cleanup Module,
Affymetrix fI# Enzo Bio Array High Yield RNA Transcript Labelling Kit % Fu»

77

total RNA O

total RNA OffitHiE Mmanufactureer’s instructions] (ZfE> CiTo7=, 4 E@HDfH
BRI TRIC~ U A% 12 It S, BaHE A TRk, At L 7=, 0.05
g DA% 2.0 ml Microcentrifuge Tube (Z#% Y TRIZOL Reagent 750 pl & &
BITRES T A X (A 70T v 7 - =FF > PHYSCOTRON NS—350D (#9) L
Tzo BV TE, IRIRESR TIHEOONCHRE L, F2iFE T—80 C ( SANYO
URTRO LOW MDF—382) (¥ L 7=, total RNA (it Z, TRIZOL Reagent 750
Wl ZBL., # o8 0EEEM%, TRIZOL Reagent 83K 550 1 FD 7 v rk
VAT L, K@% 1FD 2-7 a8 ) —LV Tkl S W7, % 70 % =%/
—/L T 3%, 70% =% 7 —L%H 0 ErE DEPC (Diethyl pyrocarbonate)iL
PRPL B A IC MR L7z, total RNA k% UV (260 nm) #lE (UV—VIS
SPECTROPHOTOM ETER UV mini 1240 SHIMAZU) L. RNA j&E % Rb7-

#% DEPC AWEEE /K 2 FHV T 1 pg/ml ISHEEL7-,

DNA ~ A 7 a7 LA fiihr

X, Affymetrix £1:0> Protocol for GeneChip Expression Analysis| (26> TfT
272, 6 PED~ T ZADfHED Bl L7z [FED total RNA Z{Ef1 L, RNA #& LT
10pg% SR Uz, T7-(dDas” 7 A ~—CifisE L7-1%, [Invitrogen Superscript
Choice System | % FHV T 2 A8 c DNA ZAE- L 7=, IZ, ©4F 791t c RNA
AR UTRIZB b LT, BT b c RNA 21 7 ) XA B— 3 v LT, BEg
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YutaZhi L, i8R % Affymetrix £E> [Microarray Suite 5.0 software | % FVNCHEHT L
7=, Hierarchical clustering f##T%, [SpotFire DecisionSite7.1 Function Genome

Programe] % H\V /=,

@ RTPCRikL
total RNA fiHRHIZE T 5 DNA #rET 57295, DNase LBE 772,
WIZ, total RNAFHHHE 1 png%Oligo (AT) K ONlin 5% (Super Script” I RNase H
~ Revers Transcriptase) TWiAGEEERINE (Reverse Transcriptase RT) Z470 N,
cDNAZAER L7, RTOZHE 50C 60 min, 99°C 3min Tf7-72, Polymerase
Chain Reaction (PCR) SJSIIEEIHE Table 9 D7 T A ~—& Ex Tagih U A 7 —F
(TAKARA) MW TITo7,
o472 PCR W% 1.6%7 Hm—A (TAKARA) 77U T 100V T 20 3 FEAIKE)
(Mupid X =% /WKEHEADVANCE CoLtd) L., =F YU A7 ua~A RFK (10
mg/ml ) C, 15 Yt L4, 245 nm O¥IMREH T B UV K7 ALIRx—H)T
NV REHER L, R T4 R A7 Polapan 663 1A VAKX X7 7 4 )V % H
WCIKBNEIHG A5 LT KB EA 7 T v Ry RAF ¥ —CF7 V2LV L

{45347 7 NIH-image % N CHfEfk L7z,

® gt
ALY 7 b =77 Vr—SPSS version 9.0 for Windows ( SPSS Japan
Inc) ZHWT To7z, 2 BHEIOAEZMEIXStudent ttestZ FHV -, BEIIfEeR

%Rt AR & LTz,
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Table 10. PCR-primers

Gene Sequence
GAPDH forward 57 - TTG ACCTCAACTACATGG - 3~
reverse 57 - ATGAGGTCCACCACCCTG -3~
FBP1 forward 57 - GCAATGGCGAACCATGCG - 3~
reverse 57 - TCACTTGGCTTTGTGCTT -3~
G6P forward 57 - GGATGTGGCTGAAAGTTTC - 3~
reverse 5" - AACTCCCAGGACTGGTT -3~
FBP? forward 5° - ACAATGACGGACAGAAGC -3~
reverse 57 - TCAATTGACAAAGACAAAGG - 3~
forward 57
UCP2 reverse

- CCTGCATTGCAGATCTCATC -3~
5 - CTACAGAACAGGCCAGGGCA -3~

H
\]
1t

F1E ~ o AEEFaRE IMH2 % V= in vitro FE5GA

® WK

Mangiferin (from Mangiféra indicabark), (-)-epicatechin, (-)-epigallocatechin (&

SIGMA #H#lZ v v/=, CAS Registry Number [ 3454 4773-96-0, 490-46-0. 970-74-1
Th D,

LS

~ U AREE PR TR RS SRR Sk SV40 TA g 8151~ (temperature
sensitive large T-antigen gene) 25 A L7- H-2KbtsA58 N 7 AV = =v /<17 A
KV B SRk Th 5 IMH2 2 vz,

HifaEsH Y ASF £5i 104
(Ajinomoto Helth Supply) % fv ). 5% Foetal Bovine Serum (FBS, GIBCO BRL)
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AR LTz, H5aE (HH) 1233°C 5% CO2 DT, FE37C 5% CO2 D5
T T o7, AR 0.25% trypsin-0.02% EDTA solution (Sigma Aldrich) % v,

2~3 HEZAT- 7=,

MTT Assay

IMH2 % 5X 103 cells/well 42, 96 /Gl H~ 1 7 07 A h 7 L— MIFEREL |
24 WiHliZ I CSREDINIETHEAEFHASHA L . 3 AfRGE Lo, BRI L7-SRED
VA ZSRED % dimethyl sulphoxide (DMSO) [Z¥&fi#f%. 0.20 pmfE~7 (V¥ —
(sartorius minisart RC15) CIEEIKE L= b D&V,  £5#1%. Cell Counting
Kit-HS (DOJINDO ) #A3EARHID 1/10 BAINL, 33°C 5% CO2 f7(£ T2 HfH
e L, 7' L— KU —% Wallac 1420ARVO.SX multilabel counter (WALLAC OY)
ZANT, R 450nm THIE L7z, SRVERIL, DA 2RI L7 IEE TR L,

FeeHiE S Ui L7,

FBP mRNA E0EE

IMH2 % 3X 103 cells/well T2, 60 mmifilaz 7 1 o =\ THEREL | 72 IRFf%
80% > 7L hORIZ, SREDISRZ RN L7 MeimigesH (KIREE 1 pg/ml) ~
LT, 37°C 5% CO2 f7/E FC 4 W& L, PBSIRIK CHalf#%IZTRIZOL
ReagentiXZa V) Ctotal RNAZfhH L7z, total RNAfHIEFIZE TN TN D
DNAZ[#ZET %725, DNasellH&1T-7-, I, total RNAFHH 1 pg4 Oligo (dT)
FOSSHE GRS Tl ERERRONE RT) 217V, c DNAZ/ERLL 7=, RTOSM
50°C 60 min, 99°C 3 min TfT->7-, PCREJMIEIENENLTFOT T A ~—L La
TagRY A7 —F (TAKARA) ZMH\WTITo7o, 1501 7-PCREME 3.6% 7 HTm—

2 (nusieve GTG Agarose CAMBREX) %~/LZ T 100V T 20 43FEX7KE) Mupid 2
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=7 kil (ADVANCE Co,Ltd)) L7-%%. FitdFREOEYEZ1TV FBP mRNA

BT LT,

FBP foward 5 -AACGGATATCAGCACCCTGAC-3~

reverse 5 -ACCATAGAGCTGTGCGATGC-3~

® FBP s - FB RO

IMH2 % 3X 108 cells/well 2, 60 mmAlahZEAT ¢ > o = \THEREL, 72 I
% 80% 1> 7L b OHIAIZRNAGTRIHERICTHT 27 F /<A 2D (Act D, &5
FE 2.5 ngm) E72i3 2 o EERPAFAITH DT 7 maF I R (CFX, HIRE 5
ug/ml) ZUSHI L= MEmiEEH o aza L, 37°C 5% CO2 17E FC 1 BefiE Lz,
Act DZAFH S W72l 2%, SRED (R&REE 1 pg/ml) & Act D (RREE 2.5 pg/ml) %,
CHXZAFMH S 7ol IZSRED (R 1 pg/ml) & CHX (F&RE 5 pg/ml) %,
Z LSRED (&2 1 pg/ml) OAEGIN L - EEmiER A L 37°C 5% CO2 17
T FC 4 RifHIf#E L7z, total RNADHIL, RT'PCR, EXUKE), =FL v Ay m~

A FERIRIC & D Ystads L OWIHGARITI I RS & [RBROBMEZAT - T2,

® 2B RS YRR 23 DHREMER Sy ORGT
IMH2 % 3X103 cellswell 2, 60 mm#ifilzM T+ v 2 \TREFEL, 72 IfH
#% 80% =1 7L h OAMNIZ mangiferin (SIGMA), (-)-epicatechin (SGMA),
(-)-epigallocatechin (SIGMA) (4 KR 1 X 10710M) Z N L7 B gl A
L7-#% 37°C 5% CO2 fFAE FC 4 RiftifiE L7z, total RNADHhH, RT-PCR, HEX
VKB, =F VT LT R A RERIZ L DY, 35 ORI LAD & AR EA
1To7,

63



IMH2 % 3X 108 cells/well 92, 60 mmAMfaEsEH T« » = \THEFEL . 72 Kf
it 80% =2 > 7 /v h OfffidiZmangiferin (FEFE 1 X 1012M~1X 10°M) &1L
T IERE I A L7214 3 7°C 5% CO2 1F7E FC 4 REEEHE L7, total RNADHH
. RT'PCR, EXIKE). T=F U7 L7m~A NERIC K D00, I L OIS

FREE OB EEAT T2,

2R SR & ALE

O FBE &k
HARZ L7 #l: (Tokyo, Japan) X VEEALT- 4 A OMENE KK-Ay ~ 7 A& L
7=(&HE n = 6), LEBOHLEER. 5N OIERFARIESE S HIYT, 5iEH
R AR ST, WA I A VTS A v 7 T 7 R EAIW,
fREtOEU LA BB S Lz,
=il 25 = 3C, ME 50 + 5%, PG 70 12 i) (B3] 7:00-19:00) BRE
TEIE L, 7 BEDOITHAMEE & U, BRI K Ambl st o 7 —EW)

T e T T o T2,

© FEE
10385260 1, 1 B~ 7 AKE 1 kg (2% LT 5 mg MG5 #) F£7-1% 25 mg
(MG25 #£)? mangiferin (SIGMA) ZHUKICHEFEL THOkE LTHRE LTz, 2 b
r—/L (CHA & LTE MvkERS LTz, FERAE IR REZE L, &
BREAERE THRICERS, T L. RTPCRIEICHEL 72,

@ ZENERFIEEEORIE
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ZeRERRIIEEEORIE L, #E5BE2 HA & 5 H BT To7=, HIEE. 10 B o
%Iz, ~ 7 A% R CEE LRSIk X » Mgz B U, i e Ess 7 Lo
H—=REAT A =2 — (T—7 LAKREHR) 2V To77,

@ RTPCR%E
total RNA Ofilitl, RT'PCR, #EXIKE), =F U A7 m~A REHRIZ L DY,

B JOWHGMENTIIER 1 72 & [ARROBMEZAT - T2,

i
w
it

FLHE FERVEERIEEIC K DR E Rt K OWPRRE DT

© FEE) L ek

HUR B (Tokyo, Japan) LV BEA L7- 4 IS OREE C5TBL6I ~ 7 A ZAf
M U7, LBROBIMLETER, 5 A5 4 8 (B n= DI 7=, ikl AIN93G

iz HAR k& L, IREEA RO 22 2 FEOfE (@Es N, #iglif HF)
AL, N OJFEGH T 6% wiw), IFE— /¥ —HE13.8% T, HF Dff
HEARIL 35% (wiw), TRETRLF—iE53.0% Chotz, NEERSLOHF BT

0.1% DOV 7 7 BBUKIIHIR RS (SRED) 23N U 7o fikh 2 /FRL L
N+SRED 3 L O'HF+SRED & L7=, =7 2% 47 (N, N+SRED, HF, HF+SRED)

(23T, Akl 2 9 R S BT, SEORE LV HAA Table 13 (TR LT,
25 + 3C, B0 £ 5%, PR 7L 12 ] (33 7:00-19:00) BifE T

B E Lz, BWIEBR I R EmAl et o F — B R 1> T T o 7,
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Table 13. Composition of Experimental Diets

Ingredients N N+SRED HF HEF+SRED
g/kg
Casein 200 200 200 200
Sucrose 850 649 357 356
Cellulose powder 40 40 40 40
Corn oil 9 9 50 50
Lard 51 51 300 200
Vitamin mixture” 10 10 10 10
Mineral mixture” 35 35 35 35
Choline chlorede 2 2 2 2
DL-Methionine 3 3 3 3
SRED 1 1
Energy, kJ/g 16.5 16.5 99.5 29.5
Fat, % of energy 13.8 13.8 53.0 53.0

SRED: freeze-dried aqueous extract from the stem of Salacia reticulata. a) Vitamin mixture:

composition of AIN-93-VX. b) Mineral mixture: composition of AIN-93G-MX.

© MR (VO2) BELUWHERE RQ) OfFHT

FOEHBAAAIY 19:00 & U, 5 A ERHEIERANIE Lz, (REISRREOICIE L, &
SRt OFGAE A BRAR L C 6 A 2D, /N GEIE S 27 4 (MK-5000RQ.
Muromachi) VTR OUAKERCZRIE L, VO URQAMRMT L7, FF5OHI
TEITFAREE 19:00 725, K] (19:00-07:00), B (7:00-19:00) @ 12 efiH1 71
T 24 W To7, /N FGEAESR J9HH 400 ml/minlZ3%E LIIEIL 8 /S
11o7- HiEAft N, N+SRED), #fEli#t (HF, HF+SRED) 443 a4
EEATO, VO KUORQD % HiH L=,

FIREAERE T2, VT Lm—T VIR T CREIRE U ik aE0id, TR, Set
JEFH A ERHERE. BED IR, eI AR L. TiEds LU0 ElE
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IR A E LT,

@ M/ NTA—F—DEE
B LT 7 7 AF 7 F2—7 1A 30 TR Ol Liztg, o
(6000X g, 4°C, 30min) 2LV IMEESZ, MIEHOI L3 —AREITT L =—
A C2-7 A M =— (FDEHEE #R). U 27U REEIXTGE-7A hV=— (Fn
JEREE (6R) | WEEIERAIE X NEFAC-7 A R U a—0#r% v b (FOGREE (60) .

A A EEIT~ T AA A Y > ELISA kit (Shibayagi) 2 VT L=,

@ JEMAETA XORIE
Reyt SRR RIS L OSEIUERH A AR 2 4%/ 37 74V LT VT R
THEER. ALy B O WRCYE L, i, &V 7 Aok ThagE0
L. 60%A V7 a8 —)V 2% (14)) SE, AA by RO Yethig chua (37C
1643) . 60%1 Y7/ —/L TRl 243) L. #UK TS B4 Liz, i
DOHEEIX, OPIMPUS SC35 TYPE12 Z T L7z, TEIIlEDERZ A —

JVTHER, PAEER L,

® Hrat
Rt LY 7 b =7 /37— SPSS version 9.0 for Windows (SPSS Japan
Inc) ZHWTITo72, FRIZ K> TR EME T EIE £+ SD TR LT, 2 BE#D
AEAMEITStudent ttestZz Ve, BUEITfERER %Rl E L Lz, AEE
FEIE—thlE S BT (ANOVA) D%, Tukey's least significant test (2 V) 28
MEHI AT o7,
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i

it

16 SRS & ALE

i

FEBREW L fkt

FORGEBREME L 0 BEA L7z 4 BB OREE C5TBLI6I ~ 7 A& A L= (%8 n=
6). LBEMOBHNLETER, 5IHENG 2RI, H7 o7 aEvkibitik (SRE) ¥
FUWIK (Control) Zf/k& LT 3 MR E- L7, ftNT, FEREMWIMIE A MF

U= MERITE () % H Bl SE,

iR 25 + 3°C, WES0 = 5%, HIRFA 7L 12 K5 (B8] 7:00-19:00  H
19:00-7:00) BREEfAH L7z, BRI R Al o & — B FERRE e

S>TTH T,

FEREAE

IREI TR CIE L7z, SRE OF5G-Z204a LT 2 @M H IChEfmmSR (OGTT,
Oral Glucose Tolerance Test) %177, HEGfARRITL 16 FifHlOff %, SRE %/-
1Tk % 200 pl RO G- LIZ#1C, R 1kg 20 2 g O/ Lba—Z (FoEE (50)
AREOIRG- LTz, 73— 3, MUKICEEL 20 % ¥ikE L. 200 nl a4ehad
L7z, #&hl $54% 30 73, 60 47, 120 3T FEFfR L 0 ik 2 2R L, fdi 5 HbEiE
MERI N AT — REA T A =5 — (T—2 LAMREHR) & VT i 2 E
L7,

FIREAERE T, VT Lm—T VIR CREIR K V) iR aER%, s
L. isEEZHER DNA ~A 7 a7 LA Tk Lz,
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® M T A—F—DER
P L7237 T AT 7 F2—T1Z A 30 SR CltE L4, il
(6000% g, 4°C, 30 min) (&Y MIEEFG ., MIFHOT AT ART I bT
VAT 2T —BIERET T =0T R ) b UAT =T —BIEME, Transamilase C-

D7 ARYa—%y b (FOEHEE BR) 2RV THIE LT,

# 28 DNA~A 27 a7 LA gt

O #E
DNA ~A1 7 a7 LA 1% Affymetrix #1340 GeneChip Murine Genome U74A 7
LA ZREA LT, FEBREMEIL, Invitrogen #8Y Life Technologies Super Script
Choice System (18090-019), Affymetrix 1% GeneChip Sample Cleanup Module,
Affymetrix I Enzo Bio Array High Yield RNA Transcript Labelling Kit % >

7"7-
—o

@ total RNA Ot
total RNA OfiitHix 'manufactureer’s instructions) (ZfE>TiTo7, 3 HHOEA
BRTRICY Y A% 12 Bt S, S AEIC TRk, ITiiamst Lz, iT
ik 0.05g ZFFE:A% 2.0 ml Microcentrifuge Tube (2% TRIZOL Reagent 750 ul & &
BT FTA X (vA 70T v -=F 4> PHYSCOTRON NS—350D (¥F) L
72, total RNA fhiHFlZ TRIZOL Reagent 750 pl /7=, total RNA Ofhitiis &

OVERIL, % 1 FHE[AROBEE1T T2,
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@ DNA~A 27 a7 LAY

FRE, Affymetrixtt:?®> Protocol for GeneChip Expression Analysis] (Zfi>C
117z, 6 LD~ ADNHE B L7zREOtotal RNAZIEFIL, RNARE L
T 10 pgxFEBIZH Lz, T7-dDau” 7 A ~—THilBE L7-t%, [Invitrogen
Superscript Choice System | %V T 2 A8H c DNAZERL L 7=, Wiz, ©FF >
Z YUl c RNAZ G LTI A b LTc, Ith b c RNAZANA 7 ) A B—
3 v LTtk Petd, Yzl L, mifg 2 Affymetrixtl:0> TMicroarray Suite 5.0
software | % FV N THET L 7=, [Microarray Suite 5.0 software | DTG A HA

National Institute of Allergy and Infectious Disease (NIAID)| Database for
Annotation, Visualization, an Integrated Discovery (DAVID)] ¢ [Expressio
analysis systemic explorer (EASE) | |2 X B#atHi#tr 21772, fTiERD [EASE

score| 1% p<0.05 ZHEAL LT,
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