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Establishing the in vitro and in vivo models for testing the fatty acid
metabolic regulatory effect and anti-metabolic syndrome function
Yu-Shun Lin

Abstract

Metabolic syndrome is a global healthy problem with a soaring morbidity.
Abnormal fatty acid metabolism and tissue fat burden may lie at the core of this
disease. Modulation of fatty acid metabolism, either by stimulating fatty acid
oxidation or inhibiting fatty acid synthesis, is therefore been suggested as a potential
treatment for obesity and metabolic disorders. Acetyl-coenzyme A carboxylase
(ACC) plays a crucial role in fatty acid metabolism, and its inhibition had been
shown to be an effective approach for treating metabolic syndrome.

In our previous study, partially purified ACC from rat liver was used to screen
herbs commonly used in Taiwanese folk medicine for ACC inhibitory effects. An
ethanol extract of Polygonum hypoleucum Ohwi (EP), the Taiwan tuber fleece flower,
was found to have the highest inhibitory activity (half-maximal inhibitory
concentration = 30 pg/mL). Therefore, this study was aimed at establishing the in
vitro and in vivo models for testing compounds with fatty acid metabolic regulatory
effect and anti-metabolic syndrome function. For this purpose, the cellular and
animal models with induced de novo lipogenesis was needed for testing the
physiological benefits of EP with ACC inhibitory activity.

Induction of ACC activity in HepG2 cells was successfully achieved by
incubating the cells with high glucose (30 mM) for 12 hours. At this time point, the
TG content and apoB secretion of the high glucose—stimulated cells were also
significantly increased compared with the low-glucose control. To test if EP had an

inhibitory effect on lipogenesis, cells were stimulated with high glucose for 12 hours;
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and 2 doses (0.0725 and 0.145 mg/mL, i.e. 2.5- and 5-fold higher respectively than
the ICsy) of EP were added at 6 hours of high-glucose stimulation. As a result, the
EP treated cells had significantly lower ACC and FAS activities, TG content and
MTTP mRNA levels than their corresponding vehicle controls at 4 hr of EP
treatment.

In animal model, Wistar rats given a chow diet were divided into a control
group (C) and an inducing group given, respectively, plain water or 30% sucrose
water (SW) to drink ad libitum. After 20 weeks, rats with syndromes like obesity,
hyperinsulinemia, hypertension, hypertriglyceridemia, glucose intolerance and
insulin resistance were successfully induced by sucrose water drinking. Thereafter,
rats in the inducing group were subdivided into 4 groups, without (SW) or with
supplementation of EP at 94 ( SWL ), 188 ( SWM ) and 469 (SWH) mg/ kg body
weight dosages for 4 wk. Results showed the SWL group had a significant reduction
in ACC activity in liver, accompanied with the most striking improving effects on
alleviating the symptoms associated with metabolic syndrome.

In conclusion, we had successfully established the in vitro and in vivo models
for testing compounds with fatty acid metabolic regulatory effect and anti-metabolic
syndrome function in this study. By using high glucose-stimulated HepG2 cells and
sucrose drinking water-treated animals, P. hypoleucum Ohwi, a Chinese herb, is
shown to be effective in alleviating the metabolic syndrome, a function which is

worthy to be further explored.
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mice 3#5% X f2f# > SCD1 3 &2 2 7 & {crg et £ (24)-SCD1 et £ € 2 4 b ¢

¥ #2357 { * £ ¢4F fr long - chain acyl - CoAs @ ¥ 3% ACCs $ri] it ok B 5 %%

10
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fe§ (25 ° & SCD-14# £ -] & AMP - activated protein kinase (AMPK) s8] jc»

PRSP ER &4 (25)

ACCs E e = 3| & § 13 4F c7738 35 0 45 5] & critical Ser residues crghfis it €%
(16) - AMPK & -2 2% 3™ v Bk it ACCs crbfétps % - AMPK £ &2 L AR 4 4
LB hns B2 AR BB AB MepEE(26) 0 51 AMPK ¢ #A504 % 5
ehiflit i 2 B lifrim® pBEEL T & & > B 18 $8 £ 3% ATP - consuming pathways 7t
FrilfoiE i ATP - producing pathways - *+ £ AMPK gipt i* ACCs }‘ﬁ‘ ALY L ¥
Vinax fr citrate 5t 14 » E DB FprfIpE R B o @ AMPKBIE T =% ¢ 3 ACC1
ehrSer” ~ Ser”™ « Ser'*” 4= ACC2 1 Ser”™® « ACC1 Ser” 4p § *+ ACC2 Ser™™® % =
3 BC domain 2. % »i&d B = § 28 4 ghpe - 177 plat &33474] ACCs &1 ACC2

B4 £ 21 ACC1 Ser?" 4c Ser'? 4p b croghpa it =% o

%7 AMPK # - Proteinkinase A (PKA) + §#i  ACCLSer” - Ser'™" {v

ACC2 > " % ACC ehig e » fe b 85:B F A4 R (16,17) -

11
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(2) ##ACC V¥ S@pgGH2LIMA Y

Acetyl - CoA carboxylase(ACCs) t A #ffo+ R4 5 18 4 40 5 7 R & P
ER&J o bl ACC B4 B 1€ 5 i £ BA BP0 & 4R ~ 700t s
BEfroFR %o pE & A £l o Frfl ACC 4 Fril7a T4 & 2075 ~ iy h)
Popes Flgcd 1 EROFH S R BRIV IARERT o T - BIIALR it
FRPEGEHLIAME o T EFFACCE hetg v i FARBT ML & T
F (e BOR  h § R IR RPRE FH)LARM 2 A 2

F1* ACC2 cDNA probe 4 3 1 ACC2 genomic clone » r/ 72?2z w2 4 - &
ACC2 R %en¥tia £ 75 > & '1’& # & ACC2 A 3|} ¢ biotin binding site 4
hypoxanthine phosphorylribosyltransferase (HPRT)B~ % » 5 f= 7 3 3213 > P 5] F
ACC2 A FI# R o v 3 2 7 5 14d 3 %5 & B M4k § 3 %99 "24c Type 2 DM iv| B+
HF %l A2 R % (27)(28) 5 42 B AR b K i ALY 1~ SRy
9%t 3 uncoupling protein(UCP2) - ¥ %23 uncoupling protein 3 (UCP3)k B > 3 4x
REFHEQY)FOME BRI E

3} # 44 % @ReFWR ACCI knockout > fe fr3 RJI% ACCI 13 en| B i

BHLE IR (29) 0
TOFA 5 %1 & 4875 9k chiE$ > § TOFA i 5Ack Y #2 % 5 ToFyl -

CoA Bt #74] ACC 7% 1.(30) » &3 im% (31) & # 4~ #oX (87-89) % # LT " €7 ik

EARCEY N AR R RAREZ B W RGDE2) M EGES) -

12
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[:::;:;ﬂxf“vﬂ

I

W2-2 TOFA %

O RBESEFE AHEGE

i

(=) #8% (BE8) & 8314~ ShpFEs syt

B ABREGERFEN L LA RIFEF RSB BCERERE SR
GEEH? 23 PRI A SREFFEF IR E RIS R RT BB
GAFF NI — FREIHNEFRIERED G0 EUEBEEF L ERE
#3 CSTBL/6) /| & » @it F 2<ih % S #¢ & ¥ 7. 4 (34, 35) - Sumiyoshi % < %3
CSTBL/6J - & 5096 i e 304l ¥ (58 553% ) @i 455 | 8007 ngr 4 7 3
4t (34) - El Hafidi et al (2001) 4% 3096 4%k & # 3% Wistar rats 1 3#:5 i§ 3
(36) > 2 {5 N L B T RECR 2 pR(3T) o # M FRIFEES Wistar + EUEHR
k39F B ENRIIE BB B B L RE BB MR ¥ ONRY
B A s R IR S 2 NP EEARMOERGT) 5 B Bk E R A
HEPR RS BRERBIr AR MRS TRRR ARSI REANE
$ Rk BREPEBLS YN (ARSRE) B FPAE: - FREN
RN RS AR G F (] )%k R A (38) Ft BB AR Y s
FRZFBIFFHERS > LB RPN 33 RER L - BRES
BT A FEREP TR gpY A RA L REEFHLFHRE

13
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Z) BBHFTAME L R e S

R F TR R G B IS e 3 0 Zang ¥ 4 3 2004 & % £
(39) » fI* 2 g% HepG2 %3 24 PR BERE AR (FTHMHERS 30
mM) > F8I%b -k FRwELIIBEARER ERB%E R
HHEFLHLFRLOERE B A b A L @RS Y AKBERR T B F
A B th e Akt 3% 5 FRLBEY L FRL B2 THRY o § F e
TABF2B5C) %A FRRT IR 2 EE@LL LB pF
FR eI BERTIBRIET e p AMPK BT 50 » 8 2 % ¢ ACC
BARETC RS e e A LA F B tmed YR EAS o

Rt o b PRy o FRLAZRT R e 294§ 214
RBMEEHN > SN T BER T (2B LR BB s B
EHpAFARAENE R FF T R R R HER) REFRRE - F
AR AR AL Rl L 4

®fE o @ Py s};pg%e-,g ’13‘—”51 9 m¥E N o 3E A Re AL qgs;l s;r,;eg ‘“’f“”"él YEAmE 3T L o if %

SRR R RS LU R e R

PR AR R # B ol IR R S IR LI s Y 5 33 A lipotoxicity
Bh o - i ERE B Fo P B imimre i 4 € A3 ik B i i5 b ve
FREOLANREFAL2BR-BREREORIH > TS RE 2 P -~ B iz

# o
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(2) "R G FLE SIS

1. Liver X receptors (LXRs)

% 1994 & 3t~ B3¢ 4 IR Liver X receptors (LXRs) % ligand-activated &
53 B % Beh- #(40)d1)-LXRs ¢ 3 LXRo(NRIH3 )4+ LXRB(NR1H2)
AAREF S R EFAFREAT PRI 58 F{-DNA B & % #3T7 78%
YRRARR AP (42) - LXRa A & 2 R AT Tk s AR s [ S s TR

B¢ o A F eh LXRP At b R & 30 L%‘« %€ £ R(40)(4D) -

LXRs 34 F]v &g R ¢ anfe iz 3+ ¥ 25 ¥R > &l 5 - #& orphan
nuclear receptor > E PJiT & AR FRMA2) > § % ¥ 5 LXRs fei>+ NP> i{ ¢
7% it LXRs » ¢t p¥ ¢ 22 retinoid X receptor (RXR) % & 352 heterodimers > i& » ‘w
eih ¢ % &3 77 LXRresponse elements (LXREs) 2 promoter regions(43)
LXREs £.d -~ B4 (AGGTCA) €453 = » # ¢ F & 3er BAEiSeniiH for

)% 2 g 2R 5| (43) -

gll‘(

FIFROLXRZpAPREF A S -E§F ARG e x uT5§ L7
i3 48 % i* LXR& 3 3 7] ° 22(R)-hydroxycholesterol4=20(S)-hydroxycholesterol /& **
FIRSETRE 2 ¢ B ~#4 > 24(5)-hydroxycholesterol & # ¥+ < %5 » £ & /¢ §
FEE B L & 607538 o 24(S),25-epoxycholesterol + € i {33 F5TY (44-47) o & WA i
§ P ABFLXRs2Z Rfcd ¥ L3 % > i 56-24(5),25-dieopxycholesterolc -
6a-hydroxy bile acidsi&= 8§ * A F & - 24 & 2 LXRa(48)- 'f 7 X fRehpe S

oo B LA 1 LXRsfR i3 T09013174-GW3965:i = 48 # 1~ (49, 50) -

15
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CF CFg
OH |
= HL
\‘Q\Sﬁlr | ) 0

“;::H ~y x;if” e
| OH

PN J U

CF-

12-3 T09013172 5 - &) B12-4 GW39652 % . &

HERFLFR > LRXAEAMS - T IoB s HwE&hid - 47
AP LXRE A HP AR E 0 &50% | BLXRA 711 - &7 3 % FH/
GEFER > BR ¥ R o LXRZ L) R § 38 29007 BARAH - 7L {r3
v F A g (51) o A7 5 5 LXR#A 4220 & & 2 3¢ 5 'UL§| a2 4 cholesterol
7-a-hydroxylase (CYP7al)» s*f¥% 52 "&Hf S 3 "epi2 £ &8k 4 » 5 #LXRY|
150 i F REHHCYPTalE & > FIA @ RAM B ERF 0 EREAR
et J1(52) o g ¢ - LXRS § @SEMEEP D - J5d 34 - ATP-binding cassette
transporters (ABC) % » £ # % 2 @ AR T AL (53,54) d 247 4

LXR¥* " FM2 A#RER &£ 7 o

2. Carbohydrate responsive element binding protein ( ChREBP )

#2001# Uyeda$ % (55)4]* F 3# &% 3RCarbohydrate responsive element
binding protein (ChREBP) 73 % » ChREBP4#i# 3 basic helix-loop-helix (bHLH)

P-EPEE AT EAH5100kDac ChREBPAL & AR iy 2 & S 4p M

SRR s SR R SLEIEARE SR R

16
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ChREBP: 2 & 47 ¥ & # X 2 # % 515 o & 91" ChREBPA T & - %3
EFAST o PIFAT KNRIFRY SR 8 S R R S
MR R TN T AMARAN B R AT IR A g
(56) o ¥r#lob/bo-| & ¢ ChREBP# 3 » R B+ ik -5 350 3u ff fodif 40 995K ~ vopt o
B ERE L ARE N RS TR A Bk BERTRRY
Foh g0 F BN Y ABREEHGT) o d ApMA L BT 0 ChREBPH# 5 & 47 e

F2ABRBERY PFAFRIELNES o

ChREBPE i ¢ 3§ § 8 ortlg » a A B ek #rdrd] o § 585 ¢ e
ChREBP## i3 w147 > a B F a ¢ Fralt fing 24 - Uyeda¥ A = 3 %
3.(55) > ChREBP} § = B gipk (- (>8> & %] & Ser 196 ~ Ser 5684-Thr 666 - § § %
BAHEd T RBASHEE - 4 § § 4835 xylulose 5-phosphate - xylulose
5-phosphate ¢ i&— # & i* protein phosphatase 2 A (PP2A) i PP2A#-Ser 196+ &
iz L ',ﬁ% VI et P o RIE N W 1S L A PP2ARFI BRI LS 'ﬁ% B
DNA% & %3 » i&- ¥ % & ¥| ¢ § carbohydrate response element (ChoRE) 2
promoteri>¥ o 7§ ChoREA ¢ 1 & S AT I HBMAfa FL 532 oM
f¥% > 4r ! L-type pyruvate kinase - ACC -~ FAS{rstearoyl-CoA desaturase » &g 7y

Faese
3. Sterol regulatory element binding protein-1¢c (SREBP-1c)
SREBPs 3 #: 84424 m% ¥ de novo lipogenesis j} & 2 € & #§4-F)5 > § 8 43

dnre ¥ foimre b g Fen s % (58-60) - SREBPs 2 24 % basic helix-loop-helix

(bHLH) % - #+:% & - SREBPs %2% ¢ ¢ 7 SREBP-1a - SREBP-1c = SREBP-2

17
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=R ¥ > A ud SREBF-14c SREBF-2 % & A F|*## % - # SREBPs chi
g eI o AR AR LERY (61-63) » SREBP-Ic § 4 304 § 13 oo
® ; SREBP-la fr SREBP-2 ¥ 2§ & A Rehiesh» a2 L v 2 4R

SREBP-1a fr SREBP-1c 35 > f§ $ #4822 fefofr s A3 e frma B & 2 4n M
¥4 2 A 714 1(61-63)» # ¥ SREBP-lc § @ie% 4 & S M4 ACC - FAS -

long chain fatty acid elongase (Evolv-6) f= stearoyl-CoA desaturase 1 2_ £ F] 4 3R -

SREBPs# * b iz #edF B F£L & &£ ¢ o 1% SREBP-1a transgenic/LDL
receptor KO-|- B {rob/ob LDL receptor KO-|- BB > § ¢ % 3 & "qp W43 = g4
s & » ¥ § I ekapoB s -1 i % 4% 4 (64, 65) - SREBP-1eit 5325 % 1 2 &
FOBRZEYBMESfrERARR G FY A 2§ F Ik M % fl* SREBP-Ic
WA AR )8 MR F Y VLDL  3v 7 £33 4cfrHDL? 3¢ 3 £ 5 > (66) -

SREBPY P fraed 485 13 » i{ B &) FRWL BHZERENR
SREBPs:i& {428 5 1 4 95 30 B 2 ~ #§ =3 0% $ o i35 SREBPs
d& 24t - SREBPZ & 2 2 14 » £ 3 $SREBP% |2.¢h= ¥ -SREBP
cleavage-activating protein (SCAP).% & ASREBP{s & > * IR R im¥e p " Ff% $
£ LESREBPs: 2 Fit fi o § 37 B ALALIPT > 4ol me? AR A
% § % % &7 » SCAP-SREBP complex § ,%ﬁrl Sar1 (- B/ "GTPR & 3-v ) iE%
#z% # © vesicular transport coat proteins-Sec23f-Sec24 » §I 24 SCAP-SREBP
complexi& =3 B A4 > F € B AWK }‘ﬁ‘ d Site-1 proteases{rSite-2
proteasesi®* T » i{ A5 E it § mSREBP » i » Wm% 5 ¢ > ¥ & 1 7 7 sterol

responsive element (SRE) ehp &8 7]} » @32 H #4075 14(67) -
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(z) REB#EF T2 (denovo lipogenesis) 2 2 i &1 45 3 {84

RS £d - 23 FFRE- A3 5B« J8Bk (BR) B R
B | BRAMBLIFTERESR LAY ML Y 5 d FFERE
TROHREATL R FERAERRR T IREERE-HEARY L
Rt ehry e TR HREFMR (VLDL) fOFRHA RN gt ¢

BRI S FREE AR 0 RPN EE -

R A R ;ﬁ'd pEf2F B35 2 acetyl-CoA » -Jﬁ}%‘d ACC ~FAS ¢& = 7
R - iR d PR T B S g FAT2 (de novo lipogenesis) o ¥ -
C G FTEBERRBELSREE F o B TATE o A R BB R
s 2B FRE el 5d % BKpF (fructokinase ) ifk i
A5 = fructose-1-phosphate {s » }ﬁ d aldolase B i¥ #* T 7| fz = glyceraldehyde{-
dihydroxyacetone phosphate & 3%i& » BEf2F & o 48 F 9F5K° § § 8 S 8% 3PP
¥ 35 - citratefrATPE & #7828 » i& @ $r4] 7 phosphofructokinase i pEfz & & o
e % # X #7 % |phosphofructokinase T 38 » F]pbt % 4% Hpi§pEfEF B2 4

H AR FI R AR RO SRR AR (I E (68) -

j‘rluv\ 341 % & »Mitro £ £ 322007 & (697 3 F R § § #Bfcd ©#F glucose
6-phosphate ¥ ® #%3 & ¥] LXRs 2_ ligand binding domain } > &2 LXRs & /%
Hood wme Y g Fiew i B4 5 LXREs F o d BT f FRI0E S #
glucose 6-phosphate 3 LXRs 2. i3 - ;FHF} 4t » ChREBP 4=~ SREBP-1c & & §
FRAB T RS £ R #4875 - 2 promoter regions ¥ 7 7 LXREs &

#(70,71) » 43 -] & LXR 2 @32 #/-T0901317 # 55 ¢ SREBP-1  F]4 7.+ £ 3

19
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4e o R LXR 2 232#])-T0901317 43 LXR £ 715 ‘ﬁ% /] & » P] SREBP-1 £ #]4%
AP S o g 21 * eletrophoretic mobility shift assay (EMSA ) ® % # P » LXR
&R € % & 1 SREBP-1 2_ promoter regions > i&i& SREBP-1 22 mRNA % 3.(71) »
e gk o A& -] & LXR 2 #:24]-T0901317 # 5757 ChREBP £ F14 R+ £ 3 4c »
# # LXR 2 e #-T0901317 & LXR 4 F17'% | &> Bl ChREBP £ 514 Rip $f
#5 > I+ MESA R %#P » LXR#ER € % & 2 ChREBP 2 promoter regions °

iZ_i2 ChREBP 2. mRNA # 3R.(70) -

d BT B3 BT ERNET > FERELI LXRs it LXRs 2 354
¢ LXRs € d e o mime?y » $43 53 LXREs B3| > 4

ChREBP 4- SREBP-Ic 3 |2 &%t » ~ £ 2 R mRNA - FBF > § B #0 7
¥ xylulose 5-phosphate ¥ /& i* PP2A » # ChREBP 3 it it #& =3 w37 » &
BT FHAB T2 6 S M A FIZEEIE(55) o 2 7 FE R R RS
R G % 0 ¢ ik 7 e SREBP-1d p B f2 0 3537 v j h SREBP-1 i&

»mseprd o BT RF ESAANATAR

% 454> i A& % F protein tyrosine phosphatase 1B (PTPIB) » ¢ i = im %
PR A (72 - PTPIBAE LR &G 743 % % Joi ¥ ¥ tyrosine gipk it
2 3 Bj2pF-PTP1B % % — 3% b tyrosine phosphatase> d 435 B ¥Rz ko7 = »
39 FNRILZF0 FRERS > CHINGpap Frt it PTPIB AT
WRFRE(T3,79 0 2 fedn 2o PTPIB 5% AR L Bk ing A Mk 05 )
38 4£3% % %4 % % (Insulin receptor ; IR) } » ¢ IR } tyrosine i* 2k p $HEEAE
X R FRE % Y %48 % B£ F (Insulin receptor substrate ; IRS) > j§ 3 = ##

B30 papETe o 0 A #83 18 0 IR} tyrosine BREE - =8k £ #d PTPIB %4 g%
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it > R imre p AR M FHET(T5) o F1p > PTPIB #4305 § 2 5t 127 F £ &
3% 344 > Rondinone ¥ 4 (76)41* PTPIB 3| ‘ﬁ% 7 F ob/ob /| BRBET & F #AF§
BB Bd B -

Shimizu ¥ 4 (72)* 2003 & 4 41>+ R&3 %413 ¥ @58 9% ¢ PTPIB « £ 4
B 518 PP2A $7 AP2 51 7 32 SREBP-1 A F14 o ¥ 4 » R a0
PP2A(72)(55) » 7 § 45 &1 » & i* PP2A ¥ % AMP-activated protein kinase (AMPK )
ARETRAL AN RASET ACC - % B2 ACCEH » & mFd &
(39) o d pF A, BT RERKE P EERERTLESPHATIAR > 5 7 iRE
CLER R PN S ER R

(2 ) Microsomal triglyceride transfer protein (MTTP) £ = p&4 ¥ fig 4 i

EEYEA A RAIEHEd A BER ARG TR o A - JIC]F TR RZTR
Mk o 2 39 A& 5 Apolipoprotein Bys (ApoBys) » 5L Bk ¥ = a4 & g kR A
&P 2@ rgd LRl o Fid ApoBus W DL g SR R o T
*h— fhd SFHEA 2 M B R %5 3¢ (Very low density lipoprotein ; VLDL ) » # 3-
v 1 & 5 Apolipoprotein Bigg (ApoBigy) #tie = » VLDL 3 "F%A R = fY ¥ fin X

E RS 1"‘&"'1’%’ i—gq/.} °

A MTTP £_f % #-= 4 i fia ¢ Ri& ApoB 7% 36 ¥ 2" 36 A2 £ &
BF c MTTP =3t Fraet B3 ¢ Brgmsff#Edt > # @4 B4 ¢ 238 ApoB 73 3~
6 ET o4 REAIFRA] B (T MTITP 24 3 B4 ¥ morsp ¥ % ¥ =d 55kDa

v e LR FHEAR ﬁﬁﬁ (Protein disulfide isomerase ; PDI) ie ¥ 2 £ 5
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4t e T b A Himd 97kDa 3-v st > g B 5 ek Erk- &
FREfHBE(78) - § ApoB 335 HH TP Tt » 739 Napdy gp
Tl s LHB— & ¢ g 5aj & s itz (Nucleation sites ) » . 8- § R § &

CEABMETIIMEE T A A RSB RE P TR Y
RE PR R R ABHRT o MTTP Jedd i 7 #9501 % [ 8 511w 3

= » T84 ApoB %3 3-v 4 #4(79) o

MTTP £ 3% 3|3 4 &%) #1847 » 2 A Flfkd 3 ¢ 7 insulin response
elements (IREs) 4 sterol response elements (SREs) &3 & § w3 & & 5] » F|p
SREBP 3-v € % & F| 0 B A FI B 7| ¥ Fri|ig sk 5> MTTP £ 1R.(80-82) ¥ #F >

. MTTP fcb 5+ i A F1 5 5| ¢ & £ HNF1 (HNF1) - LRH-1 - HNF4a (HNF4)

% & %% > /¥ DRl element > » £ % PPAR0/RXRa ~ FOXA2 4= COUP-TFII =
o T+ T B80-83) c AT BEw 0 A E AR EETF]F 0 R ehitse MTTP
#ér> e+« § £ COUP-TFII #* #& & %]+ 4r 8 $ri) MTTP &4 &g+ COUP-TFII
% ¥4l MTTP #4507 12 80715 (84) o & hnfd & F171% | &4 £ & MTTP

AF4E > 7 HNFdo $* MTTP 2 RPFER 44 -
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= ~ %k % (Polygonum hypoleucum Ohwi )

M A RERT N E o B PE S AR AR B
(Polygonaceae) % & (Polygonum)> X X #AE: =ik F> RAW 3 o 8%
FROAFE 2L KARLFF L FAENREZI R S EEL
Ei2 gV orRkEamma  EFF 5 > IRABE W6 o P FE A
TEIARZI KT R 2R CRBR R RSR AR EVISR R E
7 $(85) -

WY =Rk FOPFFRTEL 5> BB FL - B =REETLF
(emodin - emodin 1-O-B-D-glucoside - physcion - physcion 1-O-f-D-glucoside ) ip|
37 F & $k (K562 - Raji ~ Vero ~ Calu-1 ~ HeLa ~ Wish cell) » % % emodin
REprflRmre g4 & 4 (86) o =k %*,!r: PR 4 ERPLE S RERFEF
M(87) = 3Kk P 42 5 25 g/mL ¥ Frld interleukin-1B(IL-1f ){r interleukin-6
(IL-6) “r# 3 A T RE Fwres 2 > ¥ ¢ts £ ¥r4] IL-1p - tumor necrosis
factor-o (TNF-0.) (7 mRNA £ BRArs d » 5 5 T35k 8 £ (88) - - H 83 =ik
HF A% 0 FRY emodin 2% & i o p # emodin (ICsoy=11.2pM) %3 X £f T-
# % w2 (human T lymphocytes) £ § $r4(3§ 2 » &> cytokine 4 j& ¥ Ui & eh

3% % (89) -
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ANARHFE: ACC BRT HFELFRAPEGFHELLY XTHF ¥R
LBk K E G 24 Frd) ACC iE 2 # % (IC5=0.029 mg / mL) - §]* C57BL/6]
N RES BHAS 201 E B 2k FRLPH T (1500mg/Kg /| 8SHE) S
FOFREFEABL - BUL R R I T AR Ao AL

(90) » o p A ) IRH AL B B HLFS o

24



=% HEASE

=% ez

APHTALAAE >R FART LW 31957 o F- P ehiid > H5 moe
PACC &M NESRA S N HEB TS BR 4 4355w ACC & 717
THEIBTEIRBARACCHEULLMBER §RFEF  WELL LS B 558
ERBF 6 P PFEBACCREI 7R B A A% ACCREILE &-

B3 = A EPHERELT LG FH ACCE 1 -

F o= 1% Wistar * 8353 3096 B ¥k 34 + 875 ACC i i i 3 i
oSS AHI0GEMK20FRT S HFFAIEGHELLI AT RRR
“AE (SWL; 12 248% %) 2 94mg/ kg * <L ;¢ #E (SWM;224
TWAE) 5 18 mg/ kg ~ AWML FHE (SWH; S A8AE) 5 470mg/ kg
A BRME o RIEEE LG P ACC Blfrsc § MR G HREHR -

Pty - BE P A RS 48 BT ARk 12

PR A BRESEE Y ARG 10 8 ME (188 mg EP/Kg + B) =5k Hirh

¥ 92 ) pris g 3 9F50R L ACC o FAS 75 42
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FI* ACC &E T & & 3E D130 4] ACC B lddr 2 S 4-

[y

W5 %

R - R %=
BrFEWERRE  UBY ||| E2REFFRRES %A 2
FH A AT e ACC #E1E B 309 F M-k FF S P
(3% de novo lipogenesis } i ) (# % de novo lipogenesis ;} i )

P8 e ES U %ELT P8 gk ESHUyrnmil:
£ 3 ¥4l ACC EiL LA NS Sk v

W31 2% PRFETAH
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- 22w RIS L BT REEFUFRELT 57 7

+ ACC %

AR %4* HepG2 w353 3 § ¥z % & (30 mM glucose) {3+ im %
ACC il »me T £ 30 M F £ 4 (5.5mM glucose) » # 70% confluent
(#3722 F84% B AE RS 3 HERGOmMM Glucose)ss % % 24

hrs> & 6/ Bjch miepligm%e ¥ ACCEH -

YRR 2
BIZHY 24
50 p*
v 1 |
X6/ Pl me > £ 24 pF
ERENLEIE R R R AP R

FEAEE L EBTEBS AR TLBE ACCHIES » F 211" 3058
BERNEwTE > NELIBTEIRRALF O/ FLEI AT FIRARLZ Bk
HEWE S ¢ 0.145 mg /mL(ip ¥ % 5 1 1Cs0)fe 0.0725 mg / mL 4 § *(2.5 # ICsp) »

2 0 £ 6ol

SRR KL AP

3 3HF 1215

BIIRF6

a A

£ 2 i ime o £ 6P

R4 = St HE 5 PR 5 3

W 3-2 el Il HIFHE S LR R
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R 22RFEEFRRES LT e REEIUFRELE 57

s PR i
(1) &8+ KR =%

Fob T 3T+ B(Wistar) » B RIS $ ¥ ok 50 & o 75 X &
LEHSEE EHBWLER A D low gainer(F T3 F L)L 2 K LS4k
it 2 LF %(chow diet + plane water ; n=10) » H 4+ & (n=40) & 3 # % 243
30% & #E-kfrchowdiet » 37 20 F 3L RFF L ZToe e i SWE (3 %4
A EPEMHE s n=9); “HE (SWL; 1% A A€ ;n=6) 5 94mg/ kg + &
WL ? AE(SWM;2 & A A &£:n=7)% 188 mg/ kg <~ < ; 3 # ¥ (SWH;
5 AHAE n=6) 5 470mg/ kg * EME - 2P HPE= 7 FER (SWL
% 94mg/5mL; SWM 3 188 mg/5mL ; SWH % 469 mg/5mL ) = %5 Hipp
FTRATALEE&RA HA4E -

LHBFAENRERLYYH - AR CRE S B LERRFTE
21~23C» kEz2 252 12/ FF(08:00-20:00 5@ » HApZ 2l )o 4
RE28%a-F HpdHS > k& 8515 2~3 X 58— = > chow diet &
gl BT > LR G EEHE o

(2) ey~ AR %

RAEH RS BT RIS KT AT £ 5 kil e g ACC E L
RAPHBBAAZ AR 4210 8P R 10 & < 8 o L QF S 48| i3
PRI MBEGIRBR 12 WA RESHEET 10BHE-RikFOHE
(188 mg EP/Kg + &) 2 /| F¥ {3 3 # 3~ H »5R] £ ACC {r FAS & 1% o
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Bz phpe

A RHEPRHRIAR

RESS 7 8 itd#s 28 ¥ ¥ 32 ¥
F 53 B3 ok 20 % SRS
4iF
)\
A ke
\ 2 T

1.Control % (n=10)
2SW ‘e (3 %3 3tk %,0=9)

AR

1.Control % (n=10)

2.SW & (n=40) ey
(% p = “AE =3k %, n=6)
4.SWM
(Zp= ¥ RE k% n=7)
5.SWH =

(%p&3 3AE =4k % n=06)

< BEP R RiAR

48 /) 12 /] p* 2} B

B33 *&HFPHinse
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(1) moe 32 %

HepG2 (BCRC60025)r-f 2 ¥ ¢ « >medium 2= 5 DMEM(Gibco; 7 10 mL
L-Glutamine, Biological industries ; 1x Antibiotic-Antimycotic, Gibco) % 10% *3

154

£ & j (Fetal bovine serum ; FBS) > 33 £+ 37C ~5% CO; > 3-4 X #t*33 £ - X -

% T pEy %+ 3 5.5mM glucose 2. DMEM > # 3% ACC S B L {37 3
2 MR A AR ARG £ 5 B EG0mM Glucose)z % &£+ 6] FFichk

e > B I 24hre jcf 2 w2 4] * Bio-Rad & 3¢ FkAR -

(2) ACCEBA 47

o ADP + Pi -nl‘_l:u
I ATP
CH,— C-SCoA + HCO, —~ 7 | -00C -CH,-C -SCoA

acetyl CoA malonyl CoA
acetyl CoA carboxvylase

# 7 1CO, - fixation isotope method > %% Tanabe ¥ 4 (1981) ;% - 4% i acetyl
-CoA 2 H,'CO; $ 2 feH F Ris 4t 54 HCO33T% » ifl L% 44 i st
BRFTTHEBEENL -
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Fepd

50 mM Tris - HCL (pH 7.5)

-2 ZEE R ER

Tris - HCL (Merck) 7.88¢g 50 mM

4-7.88 g Tris - HCL i3 800 mL = = -k¢ > # & pH7.5> 2 - x-kZ®3 1L >

W4T o

Potassium citrate 100X stock

-2 ZEE R ER

Potassium citrate 3.24¢ 1M

#-3.24 g Potassium citrate >3 1SmL 3~ ¢ ¢ » 3 8mL = &-k¥ » L= =%

kZE 3 10mL > @ %3 20°C o

MgCl,; 100X stock

-2 ZEE BXER

MgCl, 2.03¢g M

#-203gMgCL?2% 15mL 3~ g ¢ » 33 8mL = &-k¢ » Fu-AkEE3 10

mL > @ % 20°C o
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Mixture reagent

BE F&E BRER
50 mM Tris-HCL 20 mL 50 mM
Potassium citrate 100X stock 200 pL 10 mM
MgCl, 100X stock 200 pL 10 mM
Reduced Glutathion (Sigma) 23 mg 3.75 mM
Bovine serum albumin (Sigma) 15 mg 0.75 mg / mL

Bt RERAGRR G 0 A 20C o B 3TCr R -

NaH"CO; (0.26 pCi / pmol) 10X stock

B S bt R FEE EREkA
NaH'"CO3,1 mL (45 %) 10 pg /pnCi 20 pCi 75 mM
NaHCO; (Sigma) 6.1 mg

S %@ H#FILTF 200 pg NaHCO; » 1 mL ¢ NaHYCO; % 5gsg ¥ w48 >
23R 3 eppendrof > £ 4 » 6.1 mg NaHCO;3 # & » iR &£353 » 2 Fig* » T

3 A i * xhisotope Pk 24T o

Adenosine 5’- triphosphate (ATP) 50 X stock

-3 ZEE BXER

ATP (Sigma) 1.05¢ 190.5 mM

P105gATP # % % 15mL &< g ¢ > 2 10mL = &-k3 3353 » & EisfEe>

20°C -
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Acetyl - CoA 100X stock

-2 ZEE BXER

Acetyl - CoA (Sigma) 10 mg 12.5 mM

#-#FT 5 10 mg Acetyl - CoA &5 % 2 324 » 984 uL = = -ki3 13355 » A EHpE T3

-2()°C °

F 2

By FTEE BRER
ATP 50 X stock 10 pLL 3.75 mM
Acetyl - CoA 100X stock 5 pL 0.125 mM
NaH"*CO3 (0.26 pCi / pmol) 10X stock 50 pL 7.5 mM

FRTACCH I HI2 L E AR E = BFLRR e F ERHRHREY -
£ H 1 96well FERY L ZfEF BEFIL 201 10 H 4 o F

eppendrof (BFF B G RE* )4 * -

HCI
By ZL g BXER
12N HCI 42 mL 5N

B 42mL# & I2NHCI 3 %4 » 40mL = %-k>R 3323 100mL> 3 B -

= i
B~ 100 pL jw ¥z 3575 % £ 450 pL mixture reagent ** 37°C = 33 & & Jis 30 4 4&
£ B4 F X F(ATP > Acetyl - CoA ~NaH"“CO3)i® 3 153 37CF 10 A 4% -

4o 125 pL SN HCL# 1k 5 s > 12 1500 g 4 10 2480 2% 3 3 3424 o 3
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i—;‘-;‘,’} X counting vial ® » & 60°C ™ 11 § F #2537 CO, 3% vx 42> & *t hood © over
night « 1§ 2 % § fE4 i 2 600 pL = % -k w3 » i 4o P %4> #ig (Perkin Elmer
ULTIMA GOLD) # 4c455 14> PR3 Rk R C et sz B o 33+ B i
Freg 2 39 o v § €& 4 Bio— Rad Protein assay i {7 fe | % k- Jk & BSA
T & o

fed it Sl 1 Unit ACC EH 2 AL XA 447 42 1 pmol
malonyl — CoA #73 & erfit % B4t o i # e {2 *14C kR 5 0.26 pCi/ pmol » &
F R 10 A 482 {45 A2 4 1.6 Dpm / nmol malonyl — CoA (1Ci = 3.7 x 10" Bq;1Bq =1
/ 60 Dpm) > + j‘]?c:{#l $*Z & 1.6 Dpm / nmol ACC %~ J - .'ﬂ»“‘}ﬁd 2 S ¢
3R] ] i bt 155 B (Dpm)' 12 36 7 #cE 5.2 0.0016(Dpm) 3@ 11 ACC w3

1% (pU /mg protein) °

(3) FAS EH e 47

# * Linn et al * ;% (16):FAS F &/ 4£ NADPH> jm % 332 &7 % §7 3% % (90 mM
phosphate buffer pH7 7 0.18 mM EDTA -~ 0.1 mM acetyl-CoA -~ 0.2 mM NADPH £

0.2 mM malonyl-CoA) » if B OD3g %k BT g & » 3% 8 2 FAS W &t -
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Fepd

500 mM potassium phosphate buffer (pH 7.0)

& LA BYRIER
K,HPO,; (Fw=174.18) 52254 g 300 mM
KH,PO,; (Fw=136.09) 27.218 g 200 mM

#b R FE A 800 mL ¢hs Kok B PH £3 7.0 i kg T 1L ¢

3 4°C

Acetyl-CoA 1000x stock

-3 TEE BukR

Acetyl-CoA (Fw=2809.6) 25 mg 33 mM

WAL S Acetyl-CoA £ % 3 $54c » 93574 L th= = -kip jRiby » £ A ERE  —

20°C

Malonyl-CoA 1000x stock

5 A RukR

Malonyl-CoA (Fw=853.58) 25 mg 100 mM

#8555 Malony-CoA £ %  #4c » 29288 L ch= = -kid fRiog » £ A HaEs

—20°C
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NADPH 1000x stock

-3 ZEE RBER

NADPH (Fw=833.35) 100 mg 100 mM

Wk 5 HADPH £ % 3 484c » 1199.97 pL ch= -k fasog » £ A gy —

20°C

EDTA - 2Na 1000x stock (pH 7.0)

-3 TEE RBER

EDTA - 2Na (Fw=372.24) 372.2 mg 1M

sfe4 2. EDTA - 2Na 5 % 8 $&4c » 1mL ¢hz X-ki3 fais3 » £ & K53 —20C

p-mercaptoethanol 1000x stock

-3 TEE BukR

B-mercaptoethanol (14M ~ Fw=78.13 - 1 L=1.12 kg) 71.42 pL 1M

#- B-mercaptoethanol 4c » 928.58 mL ¢h= = -ki3 2395 » £ A g3 —20C

Reagent buffer A ( # Malonyl-CoA )

BE ZEE BRER
500 mM potassium phosphate buffer 1 mL 500 mM
Acetyl-CoA 1000x stock 1 pL 33 uM
Malonyl-CoA 1000x stock 1 pL 100 pM
NADPH 1000x stock 1 pL 100 pM
EDTA 1000x stock 1 pL 1 mM
p-mercaptoethanol 1000x stock 1 pL 1 mM

i % @ -+ i 2 ¥ 2.4 » potassium phosphate buffer - 5 & % #- Reagent buffer I
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$of ppsc s

W 30C-kis TR A

Reagent buffer B ( # 3 Malonyl-CoA )

¥5 &% EBkR
500 mM potassium phosphate buffer 1 mL 500 mM
Acetyl-CoA 1000x stock 1 pL 33 uM
NADPH 1000x stock 1 pL 100 pM
EDTA 1000x stock 1 pL 1 mM
p-mercaptoethanol 1000x stock 1 puL 1 mM

& % % -t 3k 2 % 5.4 2 potassium phosphate buffer - & &% #- Reagent buffer ¥

W 30C-kis TR A

25

F17* & % % B 3+ (Hitachi G2000)3% %3 Bst & 3 340nm » # 30 §#F 4 - = »
R SA s g Ak FIFRE 37C-kip 15 241+ > @ Reagent buffer
A,B % ** 30°C™ - sample cuvette 3 1 mL Reagent buffer A (7 Malonyl-CoA)+c »
100 pg 2_ 3-¢ F 35 % ; reference cuvette P £ 1 mL Reagent buffer B (7 2
Malonyl-CoA) +4c » 100 pg 2. 3¢ FI2F k&4 353 15 ¥R 43 BLS min p OD3y

THER
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=% HEASE

FAS #i:3-8

Z_# ' 1 unit of FAS activity : & - £ 482 T & = 1 nmole & palmitic acid #r 3 g% %
£ (£ % 1 nmole # palmitic acid g € 14 nmole 7 NADPH )

Specific activity: Units/mg protein

NADPH j 4 # : 0.00622pM 'em™

E
1 535 2 MM thehpr 8L
2. R kBR#EEF 55 pMeANADPH AR 42 (R FHE X5 - S 4):

| 'JIHTFEI %’;’—Pgﬁlﬂﬁﬁ -IQIEHTF %’:’—Pg’ﬂﬁﬂ | ik A 2
- 0.00622 + A% 2% 55 4 si % D iMFYNADPH

3. # % < %> nmole #7NADPH #j 4=

’r

SYERIE % p IMPYNADPH x i (LmL) = & 55 #4315 % ' nmloe[YNADPH

4. @ &£ & 1 nmole 7 palmitic acid § € 14 nmole 3 NADPH E-‘C'ﬁ? 1714

@'

73 I E %) nmloe FUNADPH
14

=

= 5578 A 5y %[> nmloe [I¥palmitic acid

5. # & & Specific activity

=) 55 &8 A £ 5% %[> nmloe [IUpalmitic acid
S [ 1 ()
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(4) 2% 47 ApoB 3 £ R T

ek kAP s 822 (Cayman) B 2 -

(5) e p MTTPmRNA £ R & £ 45

fl* % & 2% (Qiagen) Iz H 3L HP B 7 RNA > £ f|* real-time

PCR = ;Vjpl 2w » MTTPmRNA £ R & -

(6) &4 &%

LRFFAEEFRLREYH o J A RBPFP SRE O FFSEREP TR
21~23°C> kB2 24 12/ B5(08:00-20:00 % kg » Haps 2 ey )o 4
RE28%2-f Hpd &S k&P EFR 2~3 58— = > chow diet 3
g1l BAE e X 0 TP F ks E o

(7) $ 4 Fa 80 e 54 b

B aEPEn I NS RA6] ) A% CORFHFZ L FREFEPED
2 HE 17§ FuRA e i § (SPECIMEN TUBES, SUN MIN) i ¥ #2 + $% 7% 3

o0 FREBD B SR JOELS 7y % (Retroperitoneal fat, RE) 2 75 & 7,

(Epididymal fat, EP) ~ g T #g 9% ~ 2 ¢ /[ st P B 4 % 28 éris =
THENREF P A FRFI80C > B RNAZWBEZ L7 HRBRT > 1
Saline £ £ 1S F2E 2 T BY » BER20C > BPERFAF -REFT Y

0.5cm’ & & 10%° FEY > 1B p a7 * % o
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(8) =Wt £RlE

= Ii .

7 B &334 2(RANDOX TR 213, Amtrim, UK) - #-Buffer 1 (4 Pipes buffer,
pH 7.5 ~ 4 — chloro - phenol ~ Magnesium - ions)£? Enzyme Reagent 2 ( 3
4 - aminophenazone -~ ATP -~ Lipases - Glycerol - kinase ~ Glycerol — 3 - phosphate
oxidase ~ Peroxidase);® & > gt = Enzyme Reagent » 10 pL Samples 2t Triglycerides
standard (200 mg / dL) ¥ ** g5 3# ¢ ¢ » 4c » 1 mL Enzyme Reagent > ** % ;§ ¥ J10
4 48 > 111 mL Enzyme Reagenti 3 Blank - 2500 nm2_w 5k {g » ¥ 4k &0 72

ZpAEAmpmEE -

AA sample
Z @ fak R (mmol/L) = —pl x Standard jk & (2.29 mmol / L)

AA standard

(9) "RAmZ ERT

= Ié .

#* 7 838 2 (RANDOX CH 201, Amtrim, UK) - 4 pL Samples &
Cholesterol standard (200 mg / dL)*t963 £ P & ¢ » 4 » 200 pL = BEH (3
Phosphate buffer pH 6.5 -~ Surfactant ~ 4 - aminoantipyrine - Phenol ~ Peroxidase ~
Cholesterol esterase ~ Cholesterol oxidase)® % 8 F B&104 48> 124 pL= = -k 4200 pL
F B A5 Blank - R 2500 nmz 3k g FE EHE S FL AR E o
o

AA cample

Tk AR (mmol /L) = x Standard Jk /& (5.17 mmol / L)
AA standard
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(10) »#58 ~ o R FIoF R A G

FrpW:
3 B~% (Chloroform : Methanol = 2:1)

B5 B o
Chloroform (TEDIA) 2x
Methanol (TEDIA) 1x

Rk Pfe? B2 1t HIIR £355 o

=3 12 .

#* Folch ¥ £ 4 (1957)2. % i ((94) ° > 0.2 g i B ¥ e e R RAHLFR o4 r > £
F PR3 skiE ¥ 1139 18 (Polytron » IKA LABORTECHNIK )35 | B o #-39F i%
PRI 1SmL A g Y o EEREEL 10mL -

(11) %5 ~ sep = BeH W fig 5 ER 2

A REFEFZEY B2 AT o3 100 pL35F 2 gt W3 F ¢ - B3 b
M5 AR 24F 0 4c» reagent £ 0 R T F i 10 £ 48 > 2 1 mL reagent
% blank » & * & kLR 60 A 4P R 500nm 2. OD & >3 E =gy d p;];‘&
B o

(12) );;r_gi’\ E"u# ’.’%ﬁpﬁ-giiﬁ'}i
AYTRIER & FZ Y el A 45 0 B 200 pL SR ARBBEE Y 0 L 4 r
10 pL Triton X-100 » § **3€ b 4#ié 5 873 A% 2404 » £ 4c » reagent % » R T

F J& 10 £ 48 > 17 1 mL reagent i¥ 3 blank » i # & sk sk & 43 60 4 45 /8] 500 nm
2 ODE #FE%RAMBER
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(13) 22 B ERT

=k

F 9 8 ER E(RANDOX GL2623, Amtrim, UK)- 3~ 4 pL. Samples ¢ Glucose
standard (5.55 mmol/L )** 96 3“ £ P 43 ¢ » 4c » 200 pL. & fis3##](Z Phosphate

buffer pH 7 ~ MOPS buffer pH 7 ~ 4 - aminophenazone ~ Phenol - Peroxidase - glucose

oxidase) ' SR &£395 5 » A3 ETF M 25 A48 0 2 4pL = =Rk 4e 200 pL £ R iEA]

%% Blank > B2 500nm 2 5 % g > T @S FL TR E o

ex

8

A sample
Glucose conc. (mmol/L) = --mmemmecoameeee xStandard Jk & ( 5.55 mmol/L)

A standard
(14) v JR§ 47t pl3# Oral Glucose Tolerance Test (OGTT)
Fepd:
Glucose solution

1. 4.5 M Glucose solution (* ** 6-9 i¥2 + &)
B~ 81 g Glucose (Riedel - deHaén) 'z 2 =z -k T & 3 100 mL -

)

A8 %
1.5g / kg body weight

%k

Foi BT A EEHE 4B T RY A R R Wk B

42
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§ 12-14hr o L3RG 0 S 4ha % > Mt - £ 4% 3026090120 & 482 5 % -
"Li624hr p * F LR R RE LPTRLFHIIRHERE -

(15) %% § % @2 jpl3& Insulin Tolerance Test (ITT)

Frpd:

¥x RHkR
Human insulin (Actrapid ® HM) 100 U/ mL 0.1(mU / uL)
HE S
0.75 U/ kg body weight
= 12 M

BA#H 7 FHE M- APRWEXFES LARBIAE - LHER O
g L 15 0 REE 5103060 2482 5 % o 4§ 24hr p 7
B eRMERE LR F TR E

(16) # s Fsy 5 ER T
R

oo Rl ez PSR L £ 4 17 # # (Sandwich enzyme
immunoassay) o #-% — 4 ¢ Monoclonal mouse anti-rat insulin antibodies ¥ £ % 7
Microplate } > § Standards - Blank {= Samples ;+ » well * > Mouse insulin § {-
Immobilized antibody % & » %4 25 B & F » £ 4 » # Mouse & - }h
biotinylated polyclonal antibodies 3] Well ¥ >3% % wash % = =t > & 4c » horseradish

peroxidase > 3% ¥k 3 # ‘ﬁ% # A % & 0 enzyme conjugates » £ 4 > X FIB R
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(Substrate solution) | Well # » 5 d - % F it > 4e » ape 8 L F &> 54
Bk T EFEY R E D insulin kR -

42

X v REMBE2 252 3,000 xg ~ 20 A 48 ~ 4°C T & (himac CR21,
Hitachi) » #-g S SO R > PR Fo A XEER-20CHS > kp 24
17 o 3 * 7 & 32# 2 (LINCO Rat / Mouse insulin ELISA Kit ) - 12 = = -k #- Wash
buffer concentrate | # = Wash buffer H ¥ :##7 & 2 2 P e v 2 &7 * - Well
¥ %12 300 pL 5 Wash buffer % 3 = o 4c » 10 pL < Assay buffer | blank {r
sample s well > 3 ¥ 4 » 10 pL. Matrix soultion ¥| Blank - Standard {= Quality
control 1~2 #7Well ¥ - #- 10 pL. &7 Standard ~ Blank ~ Quality control 1 ~ 2 ~ Sample
4e x» 3| & - B Well ¢ > & 4c » Detection antibody - b} 353 28 Tk F g 2
) BEewz gy Well @ £633 i 12 300 pL <1 Wash buffer i 3 = < 4e » 100 pL -7 Enzyme
soultion ] # — B Well ¥ > PLF 3779 3t 2 R T & F B 30 £ 45 - = J) Well ¢
9% ;% 12 300 pl ¢ Wash buffer /% 6 = o 4 » 100 pL £ Substrate solution

(3,3’,5,5’-tetramethylbenzidine ) |# — B well ¥ > 3t F B Tk x i 15 £ 48
4e » 100 pL # Stop solution( Z Hydrochloric acid solution) 3| * — B well ¥ » &
¥ = 4p plate 72 TR £ 353 (& & . Microplate vortex ;R 3 ) ¢ B/ £ 450 nm 2w &
EGLEEDE X ZTLS540nm &£ 570 nm) » B F R ki E Sample 0 Insulin Jk A -

(17) #aiFAk i 2R
R
oo Rl ez PIsEE R L £ 4 17 # 4 (Sandwich enzyme
immunoassay)- #- Goat anti-mouse leptin ¥ £ % # Microplate } - 4c » Block buffer

%ML - Mgl d & - § Standards - Blank 4= Samples ;i > well ¥ > Goat

anti-mouse leptin ¢ - Immobilized antibody % & » 2 8L X5 B &N F > £
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4c » biotinylated goat anti-mouse leptin I Well ¢ » j¥Ftd ﬁ'ﬁ%#—i}éé‘. Er g
biotinylated goat anti-mouse leptin ° 4r > Strepatavidin conjugated to
horseradish-peroxidase  ( Strepatavidin-HRP ) % 3 # ‘,f H A B & ¢
Strepatavidin-HRP » £ 4c » £ /3 /% (Substrate solution) ¥| Well ¥ - it % F & ¢
43S AP § %130k Stop Solution)ée » 2 2 EFWBFF I o RANEHK

& " Leptin % & € &0t & o

X R G B2 25 0 3,000 xg ~ 20 A 4 ~ 4°C T 4. (himac CR21,
Hitachi) » #-xn 5]%1523': AR BB '}ﬁ-"f‘ A KBEW20CH s » P AL
17 o F* 7 & 8 2 (R&D Systems Mouse Leptin) - PBS f= Capture antibody ;& 3
I {7 goat anti-mouse leptin - Reagent diluent £* Detection antibody & 3 = ¥
biotinylated goat anti-mouse leptin- Tween 20 4c » PBS %] # = Wash buffer- Color
reagent A (7 Hydrogen peroxide){c B (Tetramethylbenzidine): % #§ f# <rvt &R &
353 ¥ {2 Substrate solution °

4t » 100 pL ¢ Standard £ Sample 4c » 3|# - # Well ¥ ( © coating 4+ Goat
anti-mouse leptin) » Bt P ¥ WA 28 TR F B 2 o BF o e d) Well ¢ 973 % 12 400
pL ¢ Wash buffer % 5 = o 4c » 100 pL 5 biotinylated goat anti-mouse leptin ¥/
& - Well ¥ »BL} A7ero3 s 3R THEF B2 B o g Well ¥ i3 5% 12 400
uL £ Wash buffer 7% 5 & o 4x » 100 pL 7 Strepatavidin-HRP | & — B owell ¢ >
BhF ATEI AN R R TR R 20 £ 48 - ) Well ¢ g3 % 12 400 pl ¢ Wash
buffer ‘}i‘-i;'a 5 =% o 4c » 100 pL 7 Substrate solution | % — i well ¢ » pL_F #5058
AT F R TR E i 20 4 404 » 50 pL ¢ Stop solution( 7 sulfuric acid) 3] & - B
well ¢ > 4 P 3 #=4p plate F& TR & 353 (& & & Microplate vortex ' /2 3) - Bl
450 nm 2_ =%k EGA & K E 2540 nm £ 570 nm) - 2R Ed & k3 E Sample p
Leptin k&
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(18) RmR z

-3 Ii .

#7*H 838 2(RANDOX UA 1613, Amtrim, UK) - 3 4 pL Samples & uric acid
standard ( 595 pmol / L) » 4 pL. = = -kK# % Blank » 3+ 96 3- B9 43 @ 4c » 200pL
Reagent > » % 20-25CF B 15 248> 15 24P B E 520nm 2 2k & » 7 T3k 5
& REe R

3.3+ %
AA sample

P&k R (mg /dL) = x Standard & & (595 pmol /L)
AA standard

(19) & * B & ;2 (Western blot) 4 47 3%% ~ 3w frig 52 % PTPIB 3¢ T4 3%

VR R feig s MRS TR TR

g8« v fory 5 m 441 RIPA buffer 3555 + £ 52 Bio-Rad i#| 2 3% ik
B o

PTPIB 3% % 3 ¥

11 & * BLE& % (Western blot)it ¥_PTP1B » #35F % 3o F & 5 S0pg
10%SDS-PAGE i& {7 3¢ ¥ & A #& ¥ 39 FH# e 3 PVDF %2 Ponceau S solution

(Sigma, USA) % ¢ > #5% 35 FEZ e+ o ¢ # PTPIB - 4= (Rabbit
polyclonal anti-PTP1B; #4# 1: 500 )(Millipure, USA ) 2 % £ HRP 2 = $#(donkey

anti — rabbit IgG ; % 1:10000 ) (Amersham Biosciences, )’ {|* % ¢ #| Immobilon
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Western Chemiluminescent HRP Substrate ( Amersham Biosciences, USA ) 1§ ip| tm
R me s g o
(20) 5 '%.3&%‘2*7 5§

130 BAERFARBEY S HERBERS Y o
L LR 2

FEEPEFI3 L RN HLUR?Y A EARERG R & BlRWEES Y
7 8 % Bjkcgt (Olympus) 3+ 100 2> ¥ » 1 Rip {8 (Diagnostic) #7117
FifdpdE™ % 1% B fUEI2 & 3t (Spotadvanced) &% B * FEE3I B F
T o P me P o
70wt T 30E it K

T3om% & f(um’) = EB5 f (um’)/ % kP

E@m)= [V(Z35m% 5 #/3.14)] x2
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(21) #3987 TNF-a £ 7] %
R :

oo Rl ez PIsEE R L £ 4 17 # # (Sandwich enzyme
immunoassay) - # Goat anti-mouse TNF-o ¥ L% % Microplate + > 4c » Block
buffer *} X 2L& - el % & o § Standards ~ Blank 4= Samples ;i » well ¢ -
Goat anti-mouse TNF-a ¢ - Immobilized antibody % & » 2 {3%3 23 % & ehx
B> £ 4c > biotinylated goat anti-mouse TNF-o 3] Well ¢ » & ¥ %4 # ‘fﬁ-#\ 2 &
e biotinylated goat anti-mouse TNF-o ° 4r » Strepatavidin conjugated to
horseradish-peroxidase  ( Strepatavidin-HRP ) 3% 4 # ‘4% # A B &
Strepatavidin-HRP » £ 4c » £ F73 /% (Substrate solution) ¥| Well ¥ - it % F & ¢
A XS AP ¥ B RStop Solution)4e » 2 A EWRSF F B RARNAHK
¥ TNF-0 % & € b b o

43

TR K 02 g~ ] 1% RIPA buffer 355 {2 & %15 § %-80 C s » 11 i p
fs & 45 » 12 Bio-Rad = | F-9 FIER - & * 3 & 34 & (eBioscience Systems
Mouse Leptin) cPBS 4= Capture antibody /& 3 % {¥ goat anti-mouse TNF-a-Reagent
diluent ¥2 Detection antibody /2 3 # ¥ biotinylated goat anti-mouse leptin-Tween 20
4t » PBS ## = Wash buffer - Color reagent A (7 Hydrogen peroxide)f- B
(Tetramethylbenzidine) 12 & %8 ¢t &[iR & 323 9 {¥ Substrate solution °

4 » 100 pL ¢ Standard £ Sample 4c » $|# — B Well ¥ ( © coating 4+ Goat
anti-mouse TNF-a )’ B+ "33 28 TH L F B 2 /| BFoex d) Well ¢ 93 /% 12 400
pL 7 Wash buffer -;%;‘k 5= o 4 » 100 pL ¢h biotinylated goat anti-mouse TNF-a
Pl& - Well ¥ » REFATOHON R R TR F B2 ) B o ! Well ¥ i ik s
400 pL 7 Wash buffer /7 5 = © 4c » 100 pL 5 Strepatavidin-HRP 2| & — B well

voopE P ATt R R TR F R 20 A 4Bovx ) Well ¢ 93 % 12 400 pL 57 Wash
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buffer ‘}j‘-i;'a 5 =% o 4c » 100 pL 7 Substrate solution |# — i well ¢ » pL_F #5¢005%
AT F R TR E i 20 4 404 » 50 pL ¢ Stop solution( 7 sulfuric acid) ¥ & - B
well ¢ > 4 P 3 #=4p plate F& TR & 353 (& & & Microplate vortex ' /2 3) - Bl
450 nm 2_ =%k EGA & K E 2540 nm £ 570 nm) 2 Ed & k3 E Sample p
TNF-a k& -

(22) ~ 8o BRipZ

1= & &1 (BP 200 ; Risitech Systems, Apex, NC, USA ) B/ & <« & & ¥ # 7% »
kT2 R

(23) st 45
R %% 5% 2 mean +SD % 5% > ] * Student’s t test & Duncan’s multiple range
test e B LB o o0 BABAEK BA B R FF BRIN S HEE - 5y

15 12 SAS (version 9.0, SAS institute, Cary, NC) & % # %7 » § p<0.05 £ 5 ¥

i3 -
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50



(Z) BIFHtEHtwepr TG 3 22 BE

TiRRF A BT A e Y Z Y B A R e Y TG § R o hdr

$le > med ZB4R M ERFTR AR E BT IR e

Fad W fadafh KRR AN A5 60 12 FEAF > A % 12/ Fairile

v EEFR LR (P<0.05) (W4-3)
(z) BTSN EHE 0% ApoB 23 70 A2 B35

ERGEMV NG p e 63 R Wil SH 4 o R EH &
im% ApoB %3 3-v A s 7% VLDL 4 a3 4e > 2 832 - H P2 £ A7 ApoB 7
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flr222 we iy ARG ERTNEFO I FRLEISHET FRHEL R
B % (0.145 mg/mL 4c 0.0725 mg/mL ; 4p % ** 5 8 ICso4v 2.5 & ICsy) » He iRl m%e
S ACC M- d W45 M7 B3 BT EMIEEE LS A FPRT > ML
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o (TR E10 ) E) T ACC BREEFLT % (P<0.05)-

(=) ¥k W 53 FAS it §15F

FHfl? 222 e 2R FERBTEFO6FRELIAHT FHE 2
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mie? FASEi-d Bl 4-6 A3 B FHIFRLET A FFHS 3 A
£ 221 3 vehicle control 4+ ¥ 4 [ B fc® 6 B (A TR §EBH 10 4012 /)
PF) T FAS Z B F T % (P<0.001); ## & 22 H vehicle control 4 +* » &

4@ (RT3 EEENE10 ) pF) T FAS EHEEEFETE (P<0.05)-
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(=)  #-k#% Wistar rats & B i #

* RS 30% Rk (SW) #3 Wistar + B X #Hg i 3 » 4p &>t plain water
(C) T ¥$PRE > SE20FrE-KFEFT »SW 2 W foo ¢ 7gipe iz
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SW 2 ACC = FAS #4358 ¥ % ** C 22(ACC F44,P <0.05;FAS &5 P <0.05 )

Bf 5T "¥%K de novo lipogenesis F£ R FIHE-K % & 7@ 3 4 o

ARHIADAE BB RAE Wistar + RS Shp g #E2 A3 B2
SREBP-1c 2 ChREBP i # 0 1 3 4c( i 2007) % i&— % £ #1486k 5 $ PTP1B
# i » 1% immunoblotting # 7] C g2 SW e 3%5% « sop g2 7595 e 8 PTP1B 3-¢
TR BEEA L RLS Bk 20 87 > Bk Y PTPIB 3¢ T2 RENF
30i4lE (P<0.05; § 4-19)5 &9vk ¢ -k 2 PTPIB 3¢ FF 4 RE 4 5 4 v
PREFLE (W420); @ %%e% PTPIB 36 FE - Bk eipfotiyiles @
AR e ERBEELR (F421)-

Z) eREEFHIHOMEGHES RME WAz L gl a2 PP

LHEFIHIES CHEFHEARIGVFONE 2 ¢ LA E e (SWL)
Rk BBEEF ESWeETHEFLE (P<0.05; £4-1)> £33 C 2o Bk
% 73 75 retroperitoneal fat ~ epididymal fat - inguinal fat 3& f§ ¥ FI# % = 35 %I
HEarsis, ~u SWLotk bt » 7 SWH W EFH K 3 Cl (P<
0.05; % 4-1) e & % T30S E ol k4 kE - SWEeBRLI =7 F
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< & ~P=0.9869) -

55



kTR EERFR LB TR A REFFRE Y 2 R PE L B
B H? ZAEHRLEFE (SWH) & BF a3 Cl (242) - 83 =ik
HEpE SR E (SWL » SWM {r SWH) 357 »c% M SW 23 ¥ 2 3 = 4 ¥ fa
B2 TG 3% T 4rk Cl (4 4-2); H-kiefRi G EFBPL i TC» & SWL
25 TCHEFHL» SWECEr (P<0.05): 7 SWM &2 SWH » § " K484 ; 4
kv FEFRRL R R B L REFPRFT Y I RL R LR 0 &
SWL fr SWH ‘e chi 5% § % kRSB F 43 SW & (P<0.05; £ 42)> 2 C e
RAR - BRBRRFAFNBRBEE > B3 LREFPH T8 FRMBEFEF A
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# 41 Wistar + &S B FFHF e 2 L2 0 & g

Table 4-1 The final body weight and adipose tissue weight of rats fed the experimental diets for 4 wk.

Control SW SWL SWM SWH

Initial body weight(g) 479.66£29.89°  719.16:76.62°  719.67:85.78" 715.27481.73 724.27+67.01°
Final body weight(g) 469.04+32.34° 714.49+87.27°  619.53+68.80°  642.83249.23"  667.97+86.81"
Retroperitoneal fat(g) 7.33+3.73¢ 35.79£12.73" 23.84+11.92" 29.16+9.02* 31.10£13.77*
Retroperitoneal fat weight/final body weightx100% 1.47+0.65¢ 4.90+1.33" 3.26+1.29" 4.48+1.21%" 4.53+1.32%
Epididymal fat(g) 7.39+1.98° 20.52+4.59" 14.28+3.63" 18.43+4.98 22.5149.42°
Epididymal fat weight/final body weightx100% 1.48+0.34¢ 2.94+0.39° 2.20+0.36" 2.8320.64 3.30+1.04°
Inguinal fat(g) 3.72+1.25¢ 16.58+8.69° 8.89+4.23" 18.27+14.66™ 10.11:+5.68%
Inguinal fat weight/final body weightx100% 0.7420.22" 2.27+1.00° 1.41+0.61 1.96+0.98" 1.450.60°

nitial body weight : at 28 week (n=10 for control , n=9 for SW , n=6 for SWL , n=7 for SWM , n=6 for SWH ,)
? Final body weight : at 32 week (n=10 for control , n=9 for SW , n=6 for SWL , n=7 for SWM , n=6 for SWH ,)

3 The values are the mean + SD (n=10 for control , n=9 for SW , n=6 for SWL , n=7 for SWM , n=6 for SWH ,). The significance of differences

among groups was analyzed by one-way ANOVA and Duncan’s multiple range test. Values for which the groups do not share a letter are

significantly different (P<0.05).
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# 42 Wistar + 88 Bk FPHFe 202 L F

Table 4-2 The fasting serum levels of rats fed the experimental diets for 4 wk.

Serum glucose Serum TG Serum TC Serum insulin Serum UA
(mmol /L) (mmol /L) (mmol /L) (pmol /L) (mmol /L)
Control 2.67+0.49" 1.3120.29" 2.41%0.53" 0.54+0.14" 0.38+0.09°"
SW 3.70£0.73* 2.06+0.77 2.32+0.52° 1.28+0.70* 0.48+0.15°
SWL 3.70£1.10° 1.31x0.40" 1.77£0.31° 0.70+0.13" 0.34+0.08"
SWM 3.44+1.19% 1.31+0.22" 2.03+0.37% 1.03£0.62*" 0.330.05"
SWH 4.18+0.70° 1.4420.66" 1.98+0.21*" 0.62+0.12" 0.31+0.10"

! The values are the mean + SD (n=10 for control , n=9 for SW , n=6 for SWL , n=7 for SWM , n=6 for SWH ,) . The significance of

differences among groups was analyzed by one-way ANOVA and Duncan’s multiple range test. Values for which the groups do not share

a letter are significantly different (P<0.05).

TG : triacylglycerol ; TC : total cholesterol ; UA : Uric acid
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Figure 4-1 Induction of acetyl-CoA carboxylase (ACC) activity in HepG2 cells

by high glucose. ACC activity was measured in cells incubated in high glucose

(30 mM) or low glucose (5 mM; control) medium over 24 hr. The values are the

mean * SD (n = 3). The significance of differences between groups (i.e. high

glucose vs. low glucose) was analyzed using Student’s t test. *P<0.05.
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Figure 4-2 Induction of fatty acid synthase (FAS) activity in HepG2 cells by
high glucose. FAS activity was measured in cells incubated in high glucose (30
mM) or low glucose (5 mM; control) medium over 24 hr. The values are the mean
+ SD (n = 3). The significance of differences between groups (i.e. high glucose vs.

low glucose) was analyzed using Student’s t test. *P<0.05 .
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Figure 4-3 Induction of tryacylglycerol (TG) content in HepG2 cells by high
glucose. TG content was measured in cells incubated in high glucose (30 mM) or
low glucose (5 mM; control) medium over 24 hr. The values are the mean £ SD (n
= 3). The significance of differences between groups (i.e. high glucose vs. low

glucose) was analyzed using Student’s t test. *P<0.05.
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Figure 4-4 Induction of apolipoprotein (apoB) secretion from HepG?2 cells by
high glucose. apoB content was measured in medium of cells incubated in high
glucose (30 mM) or low glucose (5 mM; control) over 24 hr. The values are the
mean * SD (n = 8). The significance of differences between groups (i.e. high

glucose vs. low glucose) was analyzed using Student’s t test. *P<0.05.
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Figure 4-5 The ACC of high glucose-stimulated HepG2 cells treated with
vehicle or ethanol extract of P. hypoleucum Ohwi (EP) for 6 hr (see below). Cells
were stimulated with high glucose for 12 hr and two concentrations of EP (0.0725
and 0.145 mg/mL) were added at 6 h of high glucose stimulation, then ACC
activity was measured every 2 hr for 6 hr. The values are the mean + SD (n = 3).
The significance of differences between groups (ie, control or EP vs the

corresponding vehicle control) was analyzed using Student t test. *P<(.05.
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Figure 4-6 The FAS of high glucose-stimulated HepG?2 cells treated with vehicle
or ethanol extract of P. hypoleucum Ohwi (EP) for 6 hr (see below). Cells were
stimulated with high glucose for 12 hr and two concentrations of EP (0.0725 and
0.145 mg/mL) were added at 6 h of high glucose stimulation, then FAS activity
was measured every 2 hr for 6 hr. The values are the mean £ SD (n = 3). The
significance of differences between groups (ie, control or EP vs the

corresponding vehicle control) was analyzed using Student t test. *P<0.05.
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Figure 4-7 The TG content of high glucose-stimulated HepG2 cells treated with
vehicle or ethanol extract of P. hypoleucum Ohwi (EP) for 6 hr (see below). Cells
were stimulated with high glucose for 12 hr and two concentrations of EP (0.0725
and 0.145 mg/mL) were added at 6 h of high glucose stimulation, then TG
content was measured every 2 hr for 6 hr. The values are the mean = SD (n = 3).
The significance of differences between groups (ie, control or EP vs the

corresponding vehicle control) was analyzed using Student t test. *P<(.05.
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Figure 4-8 The MTTP mRNA levels of high glucose-stimulated HepG2 cells
treated with vehicle or ethanol extract of P. hypoleucum Ohwi (EP) for 6 hr (see
below).The P. hypoleucum Ohwi (EP) dissolved in d.d.water. Cells were
stimulated with high glucose for 12 hr and two concentrations of EP (0.0725 and
0.145 mg/mL) were added at 6 h of high glucose stimulation, then MTTP mRNA
was measured every 2 hr for 6 hr. The values are the mean £ SD (n = 3). The
significance of differences among groups was analyzed by one-way ANOVA and
Duncan’s multiple range test. Values for which groups do not share a letter are

significantly different (P<0.05).
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Figure 4-9 Blood pressure of rats fed the experimental diets for 4 wk ).The

values are the mean * SD (n=10 for control , n=9 for SW , n=6 for SWL , n=7 for

SWM , n=6 for SWH) . The significance of differences among groups was

analyzed by one-way ANOVA and Duncan’s multiple range test. Values for which

groups do not share a letter are significantly different (P<0.05).
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Figure 4-10 Oral glucose tolerance tests (OGTT) performed on rats fed the
experimental diets for 4 wk (A). The area under the curve for glucose (AUCgy)
over 2 h is shown in (B). The values are the mean * SD (n=10 for control , n=9 for
SW , n=6 for SWL , n=7 for SWM , n=6 for SWH). The significance of
differences among groups was analyzed by one-way ANOVA and Duncan’s
multiple range test. Values for which groups do not share a letter are

significantly different (P<0.05).

70



(A)

=—4&—Control

-l — SW

= 4 = SWL
@ SWM

)= SWH

Serum Glucose (mmol/L)

1.0
0.0

0 10 20 30 40 50 60
min

a b b ab
SW SWL SWM SWH

W 4-11 Wistar + 846 o EPHFr 32 3 a8 2% (A) i 55

(B)

300
250
200
150
100

50

AUCglucose(mmol * min /L)

Control

¥ R H (B)

Figure 4-11 Insulin tolerance tests (ITT) performed on rats fed the
experimental diets for 4 wk (A). The area under the curve for glucose (AUCgy)
over 1 h is shown in (B). The values are the mean * SD (n=10 for control , n=9 for
SW , n=6 for SWL , n=7 for SWM , n=6 for SWH). The significance of
differences among groups was analyzed by one-way ANOVA and Duncan’s
multiple range test. Values for which groups do not share a letter are

significantly different (P<0.05).

71



100 - M Control
LISW
90 a
BN SWL
80 ) B SWM
- 7.0 _ a ESWH
5 N
= 60
é 5.0
g 4.0 a a
2 30 . TaT T El|'
20 ;E;E;E;§
e N\

Liver Muscle

Wl 4-12 Wistar + 8& S B FPH I e F2 9752 g Y B fEE
Figure 4-12 The TG content in liver and muscle of rats fed the experimental
diets for 4 wk. The values are the mean £ SD (n=10 for control , n=9 for SW , n=6
for SWL , n=7 for SWM , n=6 for SWH). The significance of differences among
groups was analyzed by one-way ANOVA and Duncan’s multiple range test.

Values for which groups do not share a letter are significantly different (P<0.05).
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Figure 4-13 The TC content in liver of rats fed the experimental diets for 4 wk.
The values are the mean + SD (n=10 for control , n=9 for SW, n=6 for SWL , n=7
for SWM , n=6 for SWH). The significance of differences among groups was
analyzed by one-way ANOVA and Duncan’s multiple range test. Values for which

groups do not share a letter are significantly different (P<0.05).
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Figure 4-14 Average diameter of adipocyte in retroperitoneal fat of rats fed the
experimental diets for 4 wk. The values are the mean * SD (n=10 for control ,
n=9 for SW, n=6 for SWL , n=7 for SWM , n=6 for SWH). The significance of
differences among groups was analyzed by one-way ANOVA and Duncan’s
multiple range test. Values for which groups do not share a letter are

significantly different (P<0.05).
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Figure 4-15 The fasting serum leptin levels of rats fed the experimental diets
for 4 wk. The values are the mean = SD (n=10 for control , n=9 for SW, n=6 for
SWL , n=7 for SWM , n=6 for SWH). The significance of differences among
groups was analyzed by one-way ANOVA and Duncan’s multiple range test.

Values for which groups do not share a letter are significantly different (P<0.05).
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Figure 4-16 The TNF-a levels in epididymal fat of rats fed the experimental
diets for 4 wk. The values are the mean + SD (n=10 for control , n=9 for SW , n=6
for SWL , n=7 for SWM , n=6 for SWH). The significance of differences among
groups was analyzed by one-way ANOVA and Duncan’s multiple range test.

Values for which groups do not share a letter are significantly different (P<0.05).
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Figure 4-17 Induction of acetyl-CoA carboxylase (ACC) activity in rats fed the
experimental diets for 4 wk. The values are the mean * SD (n=10 for control ,
n=9 for SW, n=6 for SWL , n=7 for SWM , n=6 for SWH). The significance of
differences among groups was analyzed by one-way ANOVA and Duncan’s
multiple range test. Values for which groups do not share a letter are

significantly different (P<0.05).
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Figure 4-18 Induction of fatty acid synthase (FAS) activity in rats fed the
experimental diets for 4 wk. The values are the mean * SD (n=10 for control ,
n=9 for SW, n=6 for SWL , n=7 for SWM , n=6 for SWH). The significance of
differences among groups was analyzed by one-way ANOVA and Duncan’s

multiple range test. Values for which groups do not share a letter are

significantly different (P<0.05).
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Figure 4-19 Western blot analysis of PTP1B protein( 50 kDa )in the liver of rats
fed experimental diets for 5 months. The values are the mean = SD (n=10 for

control , n=9 for SW) The significance of differences between groups was

analyzed using Student’s t test. *P<0.05.
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Figure 4-20 Western blot analysis of PTP1B protein (50 kDa) in the muscle of
rats fed experimental diets for 5 months. The values are the mean £ SD (n=10 for
control , n=9 for SW) The significance of differences between groups was

analyzed using Student’s t test. *P<0.05.
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Figure 4-21 Western blot analysis of PTP1B protein (50 kDa) in the adipose

tissue of rats fed experimental diets for 5 months. The values are the mean + SD

(n=10 for control , n=9 for SW ) The significance of differences between groups

was analyzed using Student’s t test. *P<0.05.
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Figure 4-22 Induction of acetyl-CoA carboxylase (ACC) activity in rats fed the
experimental diets for 2 hr. The values are the mean * SD (n=10 for control ,
n=10 for EP ). The significance of differences among groups was analyzed by
one-way ANOVA and Duncan’s multiple range test. Values for which groups do

not share a letter are significantly different (P<0.05).
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Figure 4-23 Induction of fatty acid synthase (FAS) activity in rats fed the
experimental diets for 2 hr. The values are the mean * SD (n=10 for control ,
n=10 for EP ). The significance of differences among groups was analyzed by

one-way ANOVA and Duncan’s multiple range test. Values for which groups do

not share a letter are significantly different (P<0.05).
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