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&
¥y 37 8% (fatty liver disease) #_d * 3% 57y & X % (hepatic lipid

metabolism) £ % 314" Fimre p Pgindafg i § p oo e »ﬂ“;};«w

RSN EE R TR G ISR VR B R RERECR | SRR
TGeR e S 3§ R FFBnE B B4 ¢ F 4N ik

# # (Hibiscus sabdariffa leaf) & $ "% & 75 ~ ®% i 4% ~ $§ C 2234 rd
JglmPe = T o Bl AT P A AT - HEEHEAE S B E B

4 (Hibiscus leaf polyphenolic extract » HLP)H 2 & crxé 5o b = & & F

27 AEIFHR A e oo g L2 7 HLP 2 = 4 470 £ e HLP
= w7 &% pr (flavonoid) 2= % 2~ 4 » H ¢ & @ RF F LS+ fhfg

(epicatechin gallate » ECG) 7 € & % - {4 4 2/ @& (oleic acid - OA)% #
A REFRR HepG2 ‘e #g ikt f 18 5 F B -7 0 #F71 ECG A% & 5 &
Frrmre g FRAF T 2 AP S . }%’ﬁ Wiz O Zd
2L RiAd AR ECG £ mre 2 M2 HE 7 % M OA #13
# HepG2 me rgipduff nd o i2— H 4% & > BEZ A PHETF
ECG# rifr |3+ moz b g B 2 = (lipogenesis) » fis 2 4p M 34 3239 (¢
z - HMGCoA reductase ~ SREBP1/2 % )¢ 3L & 5 4c #g B R BHiE*

- ~ /]‘ A 2 = D 2, ‘t' A ‘./ M = -\ s N o) N
i PLRS e N Fpinda g o MR RAE I M a2 ECG

fl”ﬁ Frg|ig BEAFiE 2 Lt o



B4 o Fg s i(fatty liver disease) ~ #F% % i i ¥(hepatic lipid
metabolism) ~ ;24 ¥ % fis % B~ 4~ (Hibiscus leaf polyphenolic extract >
HLP) ~ % 52 % %X & + & iz (epicatechin gallate » ECG) ~ *5 B 24 =

(lipogenesis)



F-R P HBREETNE

TE RO RED AT FR 2R F 20%54 ¢ ek Fy 0 (fatty
liver disease) » “E & & Fi g B o Fo ST b G R BrE i
P 3 e PAREY > ¥ g RSEE Gy R S AL R T 3
m o  Aep T AMERE B2 7 Bor L4 E (Hibiscus sabdariffa leaf)
B R g TR R FE L LR e S thiEE o Tl s A
Rl HIFEHEA EF ST ¢ 7a4 £ 55 (Hibiscus leaf
polyphenolic extract » HLP)22 H 4 & ens st bt 2 2 2R 2L 83
fig (epicatechin gallate' ECG)E_7F & 3 v 43 7 »xip S M9 P VB 32 ff b

o HpIE TR AR AR A v § ATEY E o

—
HLP and ECG ?
! ?
!
Hepatic HMG-CoA
-3 N sreep-1c
[ cholesterol l l
[
SREBP-2 ¥
1 Braase [ Giycerol-3-pA
Toow ! l
::EV Triglyceride
Liver LDL . synthesis
Uptake Syinen
ability
Serum total
cholesterol
C—————
Oleic Acid =)

Lipid accumulation
\‘ (Fatty Liver disease)




LEE AN S L
2.1. *g%53%(Fatty liver disease)
211, &%

*q 37 37 (fatty liver disease) & — @k 2 57 & JHIL & Th > o MR e
R a AR [1] o § 4k S|P s 5 A R eTa e H PE 0 R
[ g b R e - MRE B OTRN S r R R B
B 5% 0 gt R S R e - ALERT o R R FT AL
iF#F 14 5% 75 (alcoholic fatty liver disease » AFLD) 2 2P 12 9% 5
(nonalcoholic fatty liver disease - NAFLD) » 4 & i& 45 fe 2t 30 % — X

v

TP 20 2t o A ERIE o AP Y AR A NAFLD
L 3=
2.1.2. 2YiFp 175 (Nonalcoholic fatty liver disease - NAFLD)
NAFLD & - fE#rie (2 e & 9505 g o de 20 RN 2 % 0
Fon e AR R AL PR &- ARE ABFEERE (7
L FHIE L P R F ) R APM o g AT m A ¥ RS e rie
wE >+ % # NAFLD ,&ﬁ“”ﬁ%p‘wf R A LA M Rk B4R o
PRA o ek 2 A o 0 NAFLD § 3 B & BL e g 0 o i
g 37 3% 3 (nonalcoholic steatohepatitis » NASH) » ¥ s¢ & it 2 3 F5 & it

(hepatic fibrosis) ~ ### i (cirrhosis) » & & 257 # 3 2 B & 37 [2,



3o Ay FME CRA g EIed L F BEid 2 NAFLD ¢hE &
F1 &[4, 5] @ A & BACTE (0 05 2 BRI £ e cr B A A L

g R KR E VRS A RPN RR A o Ry et

FE izl NAFLD » Flptigd B8 %k 8 FauT 3 K8 B P ihsiF2

2.2. MR B 3H(Hepatic lipid metabolism)
BERE G B R Fe 7 MR B 2 = (lipogenesis) g 4 fi(lipolysis) 5

FAIEY > A Fmie Mg 7 Ed o FART A S RAZL o AWP D

2 B (lipids) 2. & ¢ 3% *£ F fig (cholesterol) - + ¥ P (triglyceride >
TG) ~ #4*5 & (phospolipid) 2 2 5427 5 & (free fatty acid » FFA) = #3 &

HWARMIGAAFELDIESA N T FLRE NIRRT R

N AR S PR R R B e (T L S X mre A BN G

it

PR2E® 302 S AP S EEHIER B AORT JES 7 G
§¢ JEE PN AR BL LT Y 4 N T
po4 1 & = (de novo lipogenesis » DNL) i& 358 TG = & # {5t &
e £ Bk f FImPLE PR L LT R g R[]0 &
DNL & ~® » FEFIMESEF B 27 9 kps
AMP-activated protein kinase (AMPK) i & & (5% 2z F 254 v o

AMPK 5 A Baph ot B A3z £ B A0 3 ,;gc_i B hmre R Tk



AErL gt - L 2EMPA R f‘i_@fﬁﬂifg%gd iR L v
v i@ $7 B ATP-producing pathway > &14c @ *3 95§ 4 [8] & e P

¢ B + ATP-consuming anabolic pathway » [4c @ #5954 = % o f 3%
P T AMPK § Bl ra s R PERIRR e S A 5 e A fR[9] 0 R
d A B AR E k9 o b 40 @ HMGCOA reductase
(3-hydroxy-3-methyl-glutaryl-CoA reductase) - SREBPs (sterol regulatory
element-binding proteins) % & & "2 Efiz « FA 2 TG (14 & £ 3| o

HMGCOA reductase % — & 3 B b % dev > APEFfR & 5 iF
AP EFER £ [10] wmre ¥ %ﬁ“é HMGCOA reductase MRNA =i
4 1% % (transcription) ~ FEz H #8317 % (translation) ~ 4ci# b % % %%
f%(degradation) % & 14 (activity)er3% &> i = f w AT & R BF w e
MR FIRE SIS R0 F]et i 1 ch AMPK g 384 Fr ] HMGCoA reductase
dd LR R D PEF R L & o SREBPS B 533 & A BN P L R PR
fE 4 & endl )3 [11] @ & L ch AMPK & ¢ & d #e4] SREBPs 4
ok Py e 2 PEEHFR A A o Tk MB R A v X B (low
density lipoprotein receptor > LDLR) ¥ iy 3% 4 83+ m e Wihdk o o 7
BELRWEHR? 0 LDL-C .+ » THRHF »iFlmre b5 T 38—
KB IR oA A e ¢ FEFARE R DA R o F LDLR A&

Fl 4 R BT A e R T - 228 ¥ # i LDLR; H Ak



Fi R VAT 0 LDL-C ehig 4 0 TR - L L R R e
B2 # 4 [12] -

2.3. &4 ¥ (Hibiscus sabdariffa leaf)

2.3.1. ;&4 £ % ps(Hibiscus leaf polyphenolic extract - HLP)

A LA d ® L Roselle § %4 % > & £ % Hibiscus
sabdariffa> ~ " sesuae ~Tip A #F NTipd & T s TR o
H L4 F(Malvaceae ) A - E24 K hfEd 24 g A > 4L
WEFILEFIE F O RAMTCE LA L RVRG TEY SR
oo s FHEW Y LA TR G FAGER S EL R A BAEM
RH S JIREEY - B FTHTFREATERSY 25 855 0
(flavonoids) ~ & ¥2 % p& (protocatechuic acid » PCA) fr = § %
(proanthocyanidins) % = A > @ iz & F sx = A B E F F 5
(antibacterial) ~ #.¥ 1 (antioxidant) ~ "% chif3E ~ FbE o 14 2 T
BREFA[13] - & ad b P FREN T I B EPHT NP
#&(hyperglycaemia) 2 % = *5 (hyperlipidemia) [14, 15] - e P = c7F7
XML ATTE SN o AR T o MY RA T T I 5 P He 3T

ERAPRHZFAYL S FREANEF S B F 5 e (polyphenol)

SRR E R S 2T S REAR S

o

g peenE P BLEE ] U RF R R ik p d 3 (free

7



radical) ehic 4 o 3 FF 7 &R A4 £ § pr 5 B~ (H. sabdariffa leaf
ployphenolic extract » HLP)#® 1 (238 & fm ¥z 4_ &= [16]~ 11 3 £ 3 #=
F it qodrdld AR R P v 382 & mre (foam cell)) = [17]
%5 e o Flpt PR HLP $30 37 we £ 2 55 A3 F
R s o

2.3.2. % 2% %1 8+ pafig(Epicatechin gallate - ECG)

e

3R ER g TR HES P %T.?fu;f"% j}i’%ﬁ’;(tea

-l
N
N

polyphenols) - 5 B 201 % = pg (flavanols) #= 4 4 » g ik &

10-30% - % % =@ ¥+ A M3 * ot F 5 Y2 % % % (catechins) » H 4,

I
FS
\»t

PR R E N T0% 2R ZMEET L REA LDy
LA R AR SRR R S i I

&
R
na

il (2[18-20] c STF ALV A LT A LS D FMAIE S By iR 8
TR HEe A & % L 8 3 Fifig(epicatechin gallate » ECG) > * 2
ERWDF AL HI R NLETF BT CFBiEa §lesioag, i“f p

g B arRR Tr QR R Rt A OH)EE A4
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OA-induced cell model

/1. Cytotoxicity analysis \

- Cell counting
2. Cellular lipid accumulation assay

- Oil red O stain
- Nile red stain and quantization

3. Signal transduction assay
- Western blotting

\ - Inhibitory assay /




PN TR T
4.1. =4 & % s (Hibiscus leaf polyphenolic extract » HLP)z. # & 2 =
P
411, 5@ P4 HLP 2 A&

F22~ 100 s g A o WAk &Rk o2 300ml ? fE & 50°C
(ki) 5B~ 3 ) Wil - @2 = 0 e Bk o TR RIS
7% 2> 50°C 500 ml = -k - ZR {52 200ml & Y= H K,ért ¢ %Ak 2ok
R 2180 ml ¢ fho fig 3Bz St o BB R SFac % 1203 #2300 ml
Xk ERSEFLA KIS PR - HLPZ 2 X5 5 25% -

4.1.2. % % ps 7 &P =(Total phenolic content assay)

B 2 fim ez £ 0 11 gallic acid (GA) (mg/kg) 5 # % &-(standard) >
TR R A BB R E o T AT AL mlig o & 40 0.5 ml
Z_ 2N Folin-Ciocalteu phenol reagent s 43 » £ 4 3 ml Na,CO; (200
QL) 3 » X REEE 15441 0 458 10ml 2 33 KK
12 1250%g #5448 0 ik £ 725 nm TRk B (T FREFR) 0 xR
B 5 G RAR SRR #- R M T w2 o R
Fei@ kAR B0l ml R &4 0.9 ml T AR s T ) S AR iR
B RA TR LE > FwFR RN ERSEE
4.1.3. %% fr 7 £ B 2 (Total flavonoid content assay)

10



BT F AR ens £ 0 vorutin (mg/ml) 5 4R 5 0 T OFRR RS A BB
7 f erREfE 0 2 30%0 R AR R D 10ml 355 o4 F £ 40 03
ml 2. IMNaNOs t -3 > 384 % 6 A48 £ 4 0.3 ml 2 10% AINO;
BHI ZEEFE 644 » 4mlzZ 4% NaOH 3 %R £3193 »

A 04ml 2 a5 k3% A s 15 40tk £ 510nm Tl k@

Bwﬁﬁiﬁi«‘7‘°*§r’?l@%‘/}§}i 01mliik % 4\:09m|‘:’ﬁ§¢,|}1‘+}}

T AR S R SOT TRPR R B kv AR E B ehd

|

4.1.4. ¥ 1-5 % % £ # =(Total anthocyanin content assay)

TF R F A EE > ARMRE T VA e flavylium
B+ 4 o A= F %3 " Fuleki {r Francis ek & £ 370% 0 M A
TR ERIFR S @AV F Y B2 mlRE o S ¥ PRk
WG F AR BPH - > pH 5 1.0 ¥ - > pHAS - & >
R A w s %k R iR H (520 nm Sk ki 0 9 Ay (pH 1.0 )
2 A (PHAS ) £ T8 EE 100 5 k%P R F R

fp&o

11



#15F % ¢ B(Mg 7T F A/100 mg F4):

(A1-A2) X FX MW x V x 100

EX®
MW: i=5 % 4 + & 12 delphinidin-3-diglycoside 2 » + & 518.5 3+ ¥
Vo g R A (mL)
F: 4 i i
e = % 2 % B & %k % #ic(Molecular extinction coefficient) » 12
delphinidin-3-diglycoside % 7 0.1% #picn® 32 vk e e
7 301.6 & o
o: k&R E(9)
4.15. % »cac % 4p & +7 &k (High performance liquid chromatography -
HPLC)A 47
= HLP @& B2k » F %1% HPLC &2 2 S e~ i o
g 12 B 5 e & ¢ 1 ellagic acid ~ 2. PCA ~ 3. catechin ~ 4.
epicatechin ~ 5. caffeic acid ~ 6. EGCG ~ 7. ECG ~ 8. p-coumaric acid -
9. naringenin~10. ferulic acid- & 47 i% £ 5 * C-18 reverse-phase column
(5 um > Hypersil ODS > 200 mm X 2.1 mm) > #- HLP & /g (0.45 um)is -
B~ 20 ul ;2 » HPLC > mobile phase = A : acteonitrile ; B : 0.5% glacial
acetic acid in water ; C : isopropanol ; 0-5 min % 100% B ; 5-15 min %

5% A~95% B ; 15-22 min 5 1% A~965B~3% C;22-24 min 5 5% A -
12



90% B ~ 5% C ; 24-30 min 5 100% A > monitored at 290 nm -

4.2. 7 2 =% ¥ % (Cell culture)
421, e s & g

NE A etk HepG2 T 52 5% %% > ¥ & MEM
(mimimimum essential medium eagle) 5 A &z 2 & AP 278 R o
MEM *# Z ¥ ¢ ] & % 10%%5 2 i 5 (fetal bovine serum - FBS) ~ 0.1 mM
non-essential amino acids (NEAA) ~ 2.2 g/L sodium bicarbinate ~ 2 mM

L-glutamine 12 2 1.0 Mm sodium pyruvate iT % X 3 &% - & F e £

Bk

M & LS M S i X M mre B 3 5% CO, 2 3TC & FIRE 5
e B A IRER T AR FRITRE T EAHEIT
4.2.2. s mve

Frmre LR £ KRS > W PBS Bimre X o 4~ IX % Fev fis
(trypsin) » 2. {5 & % 5% CO, 2. 37TCAFIEELE % 7 F & 10 » 4 >
Bmbe PREE AT A NG ERZ RIS T EF R B
Fe s~ s PR {7 4 1000 rpm/5 min o R F R (S H 2 A
7% DMSO (dimethyl sulfoxide)z_ 3t & % #-m % 353 747> & K3 4 %

[ H Rt ok ACrkds 10 A 48~ -20°C 7k §a 30 4 482 -80

C¥ overnight » =t p B2 ol [ g3~ 2 ¥ 17 &5F o

13



4.2.3. fai mve

#-HepG2 fmre 2 At [ gd g fiv B0 g B3 37TCK
W RS RRAE L E N e B AT RAERZS Y B
1000 rpm/S min {5 » A R 0 MR AR R0 A 2 8%
Frag2 mre 2z 75T flask » > %%t 5% COx2 37C & FIZiE 12 %
= P2 % o
4.2.4. 'mre e

B-lmre 32 & 6-well ¢ oo & R owell 2 dmre et SV R A

T2 me i ApE > & B owell ¥~ 5X10° Biwre o Hiwmre x 2Rk

b

BER ARy = > 18 0 11 PBS (phosphate-buffered saline)iE i m?z » 2_ {4

e~ starvation medium (7 7 5 10%FBS 32 % ;%) £ *xw 5% CO;

2 JICRAFEER AT (2 24 [ FFiS» L 1 PBS Bitwbe >
Forp & R J e 109% FBS e & o £ B well ¢ &4 r 0.6
mM ;¢ & (oleic acid> OA)> * & fix ¢ JE L §= BSA (bovine serum albumin)
BE 2 fsmuEber 2 FAIEZ ECG(0+004-02-04~2~4uM) >

5% CO2 STCAEFRERER A YR A 24 PF -

4.3. qm¥z 4 £ & 17 (Cell growth assay)

AR ﬁﬁg TRB T > #11 ECG EuE ﬁm‘m”é"‘f—i Rk

14



4E7‘“§ﬁ’;i¢§\ﬂ ﬁ‘*’a'}'\?)?cmm. d};ﬁ?gu O/ﬂ\ﬁ’ El’.g,\.xj”"mpt?
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A RAE YW B r GREARE LRI R i X1

trypan blue #-‘m 7z

SN
Qo
F_&
$=
4*’%
FE
-
i
s
S»
e
"
G
133‘

T

4.4. 7 = O %4 ¢ (Oil red O staining)
Oilred O 5 - fa k™ A& > 307955 7| M e+ » & v iy
P R 2 R ¢ o dpd R Senkd ARG AT E mimre pAg T
2 7% % Oilred O 5 245753 -4 & - #-0il red O 4 23> R
[ opEfe & Smaiml 2 Rk £ 4 r = =tk fFER LS B2 1801 0.22
um =R R B R A B o #-imrz )l PBS Bk 2 oo 4 10%
paraformaldehyde # 37°CenE 48 ° #1230 4 45 > 2 {84 > BipiB 2
oilredO 4 &> 2 BT F R1b &G me T d » £ UWPBSkEL % 4
AW Bio B2 EEREFRRES RS BLESL TR
R #-A AT T2 wwua T 2 L&A BSEIml B~ 963K
® > 12 ELISAreader # iRl & 492 nm 2w kB 0 R B A S 2

5o 33 o

45. R Rz ¢ & 2 & #F5% (Nile red staining and quantitation)

Nilered 5 — f#Lrq i § A& > ¥ N FeiFdd T 4
15



FoE TR F ko A FRRA R TOkRE S A e
Fe g BT 7 £ o Blwfe 1 PBS Bk 2 =t 0 4r »~ 10% paraformaldehyde
A 37°CeHE 48 ¢ B2 30 445 0 2 PBS #- Nile red % #| k% ﬁ%—%’? a1
ug/ml Fex @2 54 > R TEERE /S A4 PBSid F30 4
A o Bfs 1R I e R IR T B4k 488 nm AR 2 e k3 B T

'4‘3 'I‘,! /Q\ *ﬁ- o

4.6. & > % 2L (Western blotting)
46.1. v FEPETE

¥imrz 12 4 10 2 A dish ¥ 5 (F fwre BREER A M % 2150 1 PBS
Bk e 5 2 {8 4~ starvation medium - 24 0] FF{S > E =2 PBS B
R CLEARNE SR R A 7 *v 10%FBS 3 &% 0 A~ 0.6 MM
fafrBSAIM 2 % F#E 2. ECC X B-Fr3s % 24 /| PFo 3 % ¥ srmedium
1 PBS Bkt b » F 2L G0 fr > A 3TCeuE ¢ F g 10 ~ 480 -
Pz 3w 02 1000 rpm/5 min i E e o “,f-i FiigAer 1oml
PBS +74cm®e » f 12 1000 rpm/5 min & g.o {80k 3 b Fik o b 3R
Z E4F A = o 2_ {8 4 » RIPA buffer (150 mM NaCl ~ 50 mM Tris-base >
pH7.5 ~ 1% NP-40 ~ 0.5% deoxycholic acid 2 2 0.1% SDS){& » £ 4c »

#-v prr41&|(L mM sodium orthovanadate ~ 100 ug PMSF 12 2 170

16



ng/ml leupeptin)> 12 355 k3% fw #6 {5 > 2% 4°C @ &3¢ 1200 rpm/10 min
oo o g gk o £ 2 BCA protein assay Kit i& 7 L E A 47 0 K L

562 NM 4 iRlsx k B X e B N6 ER 0 UB Ry B o

MEE NG ERRAE Y B ok S ERAKD
- R T KR I AP R REA (S 4~ loading dye iR & 353 o MR
Wt &3t 100°CHe £ B P 4odh 10 A48 H B > 2 18 AR T4
£ 10 & 40 o B F o Bk &2 ~ SDS A48 well ¢ > ig {7 SDS-PAGE
(polyacrylamide gel electrophoresis, PAGE) 7. /% & 47 » 12 60 KR Feh7
BRLAXA PG 7RTRAED 80 REF > kypdv ¢ o+
T P2 F - odre A BiaE 5 5kgA ~ SDS-PAGE ~ & i
R AERA A PN RBIES A4 LR IR EE R
oo R R 100 RAFEE 80 4 4h v @ B @R TIA R o
EE gl it RR BT RS RFEL P RTTRBI Y
R4 > F 0 TBS (tris -buffered saline)ie 2 B 5 = > 2. {84 » 5%
blocking buffer (0.5 g %t *g ¥4 4 3> 10 ml TBS) » »* 4°C ™ Mk #4451
/| BF 2 TBS-Tween buffer (7 0.1% Tween-20 =7 TBS)wash = =t >
&= 10 &2 48 0 21845 » — PR 4°C T Mif 354 overnight o =t p
¥ oyT - &kl {8 o 12 TBS-Tween buffer wash = =t =+ =x 10 » 45 > &%

17



foor B2 Z BPUEY ACT R HRH- ) 0 £ 2 TBS-Tween
buffer wash = =& = 10 4 48 o d f5 B-AE R A ECL 4 fomd it 5 5oy
doooE s R REEREFHE - R 51" Image Quant™ LAS 4000

mini 4 6 B2 a3 % S BHORR LB ke F R FRE R

4.7. 3t e 47
4 SigmaPlot 10.0 #2.;% #ic %8 4~ 47 #dz > @ mean + SD % 7+ & & F
Sy 0 £ U ttest -Unpaired %3 & 2 w[F 2 St £ B o 3 u*

%77 P<0.05 **p) &+ P<0.01l > & % ‘_EL_LF'B‘”}E &E%;Laﬁi o

18



CESE SRR ks

5.1. 3 HLP 2. 2 (3 o f 2 >

HA O AP FEA E 5 s 5 B4 (Hibiscus leaf polyphenolic
extract » HLP) 2 = i» & 45 » 41 * Folin-Ciocalteu = /% ip| = HLP = i»
PR ik 35.36%4% S sz £(Table 1) - ¥ - * & > 1335 HPLC 2 %
% Bg ot 1#f % pr (catechin~ECG 4 quercetin = 24.76%):&45F % fi= & HLP
XL HEF o FHNT Jad A ERF 2 REMZ E o Tablel ¥
%A om P HLP X 37p 1 65.16%¢7% kiRl <iE - @ 73 & 2 ¥ R P2
A % Fuleki f- Francis shpade & £ 3572 > d & £ R34 47 HLP 2
kRS NEY o @Y N ER N HLP hiEF 2 MR 9T
1.33%  + 3t o F R EKRET HLP R 3 § 2 P2 5849 » H ¥
#8 & pr (flavonoid)-- % ¥2 & % /X & + F&fip (epicatechin gallate - ECG)
= > ) B g (Table-1) o
5.2. it 3 kR 1 OA & ECG AJE HepG2 s 15 i 2. B2 58

F oA A Fmre HepG2 4r »~ 4 f(oleic acid® OA) 5 34 -3 2.
wie BN 0 3R ECG #r i 5g? Wi friv* - Wi C18:1 H
AR AEfe AR B R FEBR I PR F I A A2 Y
W fa ff g AP o 2L 14 HepG2 | W g2 4 e A 0 OA (001~
02-05-06~08~1.0mM)F & 24 -] p& » J| * A BLE 2 fwie 3t

19



B4 LA 47 o B R R S 1T e cE IR AP ROT R
B fde » BEA OA (0.8~ 1.0 mM) e ) ¥+t HepG2 fmie 2. 4 £
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5% H(R)

Table 1-Composition of HLP

Polvphenolic compound Peakno. HLP (%)
Catechin 3 740255
ECG 4 16.53 £ 5.38
Ellagic acid 5 1030340
Ferulic acid 8 0.70=0.29
Quercetin 9 0.83=0.38
Total (HPLC) 35.76
Total polyphenol (Folin-Ciocalteu method) 3536=1.09
Total flavonoid (Jia method) 65.16 £9.37
Total anthocyanin (Fuleki and Francis method) 133=1.13
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Fig. 1. Effect of ECG or OA on HepG2 cell viability. HepG2 cells were
treated with various concentrations of OA (0.1-1.0 mM, A) or ECG (0.04-4
UM, B) for 24 h. Cell viability was analyzed by cell counting assay. The
results represent the average of three independent experiments £ SD. *p<
0.05, **p< 0.01 compared with the control.
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Fig. 2
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Fig. 2. Inhibitory effect of ECG on the OA-induced lipid accumulation.
(A) HepG2 cells were treated with 0.6 mM of OA in the presence or
absence of various concentrations of ECG (0.04-2 uM) for 24 h. After the
incubation, the cells were stained with Oil Red O and then observed under
the microscope (200x). The red droplets accumulated in the cells were
indicated as the stained lipid. (B) Adding 1 mL of isopropanol to the stained
culture dish, the extracted dye was diluted 5x in ddH,O, and then its
absorbance was monitored at 492 nm. (C) Quantification of intracellular fat
content with flow cytometric analysis, as assessed by Nile red staining. The
quantitative data are presented as means £ SD of three repeats from three
independent experiments. #p< 0.05 compared with the control. *p< 0.05,
**p< 0.01 compared with the OA-treated group.
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Fig. 3
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Fig. 3. Effect of ECG on cholesterol biosynthesis-related protein in the
OA-treated HepG2 cells. HepG2 cells were treated with 0.6 mM of OA in
the presence or absence of various concentrations of ECG (0.04-2 uM) for
24 h. (A) The protein levels of SREBP-1, SREBP-2, and HMGCoA reductase
were determined by Western blotting. B-actin served as an internal control.
(B) The quantitative data are presented as means + SD of three repeats from
three independent experiments. #p< 0.05 compared with the control. *p<
0.05, **p< 0.01 compared with the OA-treated group.



Fig. 4
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Fig. 4. Effect of ECG on AMPK pathway in the OA-treated HepG2 cells.
HepG2 cells were treated with 0.6 mM of OA in the presence or absence of
various concentrations of ECG (0.04-2 uM) for 24 h. (A) The protein levels
of p-AMPK and AMPK were determined by Western blotting. f-actin served
as an internal control. (B) The quantitative data of p-AMPK/AMPK ratio are
presented as means = SD of three repeats from three independent
experiments. #p< 0.05 compared with the control. *p< 0.05, **p< 0.01
compared with the OA-treated group.
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Fig. 5
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Fig. 5. A proposed model for the inhibitory effect of ECG on hepatic lipid
accumulation via downregulation of lipogenesis-regulatory proteins in the
OA-treated human hepatocyte HepG2.
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