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SUMMARY

(FE2°HE)

I. The subjective of the project

Research for investigation of natural materials and study of regulation mechanism using

medicinal plants for NAFLD

II. The objective and importance of the project

P Nonalcoholic fatty liver disease (NAFLD) is emerging as the most common liver disease
in industrialized countries. Recently, natural compounds that may be beneficial for
improving NAFLD have received increasing attention. Excessive fat accumulation in the
bodies cause chronic diseases such as NAFLD, diabetes mellitus, hyperlipidemia,
cardiovascular diseases, digestive diseases, and various cancers in both humans and

laboratory animals.

P In addition to diet therapy and exercise for the control of body weight, many different
approaches such as drugs for weight loss or loss of appetite and food supplements have
been suggested. However, most lipid lowering drugs have been withdrawn from the

market based on U.S. FDA warnings of serious adverse reactions.

P Due to the side effects associated with current lipid lowering agents, there is a growing
interest in herbal remedies, and the plant kingdom provides a vast field in which to

search for naturally effective lipid lowering with less significant side effects.

P The purpose of this study is to determine the protective effect of medicinal her plants
on high—fat-diet (HFD)-induced hepatic lipid accumulation, and elucidate the molecular

mechanisms behind its effects in vivo and in vitro.

IM. The scope and contents of the project
1. The protective effect of medicinal herb plants on high glucose-induced
hepatic lipid accumulation, and elucidate the molecular mechanisms behind

its effects in vitro hepatocytes

1) The establishment of a model of NASH induced by high concentrations of glucose in



HepG2 cells.

2) The investigation of medicinal herb plants for NAFLD through the establishment of in

vitro screening method.
3) Effects of medicinal herb plants on hepatic AMPK activation in vitro HepG2 cells.

4) Effect of medicinal herb plants on the expression of SREBPlc and FAS in high
glucose—induced HepG2 cells.

5) Effect of medicinal herb plants on the phophorylation of LKB1 and Ca2+ related factor,
CaMKlla, in HepG2 cells.

6) Effect of medicinal herb plants on total cholesterol and triglycerides (TG) in HepG2

cells.

7) The determined of cell cytotoxicity of medicinal herb plants using MTT and LDH

release assays.

2. Beneficial effects of medicinal herb plants on lipid metabolism in obese
mice fed a high-fat diet

1) The research of lipid metabolism related regulation marker and genes using medicinal
plants for NAFLD

2) The study of regulation mechanism using medicinal plants for NAFLD

- Effect of medicinal herb plants on the expression of SREBPlc and FAS in HFD mice
3) The valuation for improvement NAFLD by medicinal herb plants in HFD mice.

- Effects of medicinal herb plants on HFD-induced body weight, liver weight, and serum

glucose

- Effects of medicinal herb plants on accumulation of hepatic triglyceride and total

cholesterol in HFD livers

4) Effects of medicinal herb plants on HFD-induced hepatotoxicity Hepatotoxicity was
determined by quantifying the serum activity of ALT and AST.

IV. The research results and the recommendation

1. The protective effect of AAE and PCE on high glucose-induced hepatic
lipid accumulation, and elucidate the molecular mechanisms behind its
effects in vitro hepatocytes

O To characterize the effect of medicinal herb plants to AMPK signaling, lipid metabolism



and high glucose-induced lipid accumulation in the HepG2 hepatocyte model was studied.
HepG2 cells were incubated in serum-free DMEM containing normal (5.5 mM
D-glucose) or high concentrations of glucose (30 mM D-glucose), and subsequently

treated with medicinal herb extracts.

O We first determined the concentration dependence of the cytotoxic effects of AAE or
PCE (0, 50, 100, 250, and 500 mg/ml) in the absence or presence of high glucose (30
mM) for 48 h in HepG2 cells using MTT and LDH assays. AAE or PCE at high

concentrations displayed no cytotoxic effects on the cells.

O To observe the effects of AAE or PCE on lipid accumulation, HepG2 cells were treated
with various concentrations of AAE or PCE (0, 10, 100, and 200 mg/ml) for 24 h and
stained with Nile Red. As the results, AAE or PCE dose—dependently reduced

intracellular lipid accumulation without cytotoxicity.

O AAE or PCE significantly decreased the triglyceride and total cholesterol accumulation

in a dose—dependent manner.

O Western blot analysis revealed that the lipogenic protein levels of FAS and SREBP-1
were reduced in AAE or PCE-treated HepG?2 cells.

O To determine whether the hypolipidemic effects of AAE or PCE are mediated by
AMPK, we examined AMPK phosphorylation, which indicates AMPK activation. AAE or
PCE  supplementation dose-dependently increased AMPK activity and ACC
phosphorylation.

O To confirm the role of AMPK in the regulation of metabolic gene expression, HepG2
hepatocytes were preincubated for 1 h with the selective AMPK inhibitor compound C.
Compound C pretreatment attenuated the inhibitory effects of AAE or PCE on SREBP-1
and FAS expression. Moreover, although AAE or PCE significantly decreased the lipid
content in cells exposed to high glucose concentrations, compound C abolished this

inhibitory effect of AAE or PCE.

2. The potential health benefits of AAE an PCE on NAFLD and related
disorders in high-fat diet (HFD)-induced obese mice

O To investigate the activity of AAE or PCE in the liver, we used obese mice after 4
weeks of HFD feeding. Mice were divided into three groups. The ICR mice were divided
into four groups (each group, n = 5) and fed with ND or HFD supplemented with AAE
or HFD supplemented with PCE (200 mg/kg/day). After 4 weeks of dietary manipulation

_10_



to induce obesity, 15 animals in the HFD group were divided into three experimental
groups (each group, n = 5): Group 1 received a HFD; Group 2 received the HFD with
AAE (200 mg/kg/day); Group 3 received the HFD with PCE (200 mg/kg/day).

O AAE or PCE reduced the body weight, liver weight, serum AST, serum ALT, and

serum glucose in obese mice.

O The gross appearance and H&E analysis of the liver revealed fatty infiltration in the
HFD control group compared to mice fed the ND,; however, fatty infiltration was not
observed in the livers of AAE or PCE-treated mice. As shown in results, AAE or PCE

treatment decreased HFD-induced hepatic triglyceride and total cholesterol levels.

O To determine the molecular mechanism by which AAE or PCE exerts its hypolipidemic
effects, Western blot analysis was performed to examine the expression of proteins
mmvolved in lipid metabolism. As shown in results, AAE or PCE decreased the level of
mature SREBP-1 in the liver. Furthermore, the expression of the SREBP-1 target gene
FAS was reduced by AAE or PCE.

O These results suggest that AAE or PCE regulates hepatic lipid metabolism through
regulating the expression of proteins related to lipid metabolism, eventually leading to

the suppression of lipogenesis.

O In conclusion, this study demonstrated that AAE and PCE supplementation results in
markedly lower lipid accumulation, AMPK phosphorylation up-regulation and lipogenic
gene such as FAS and SREBP-1c down-regulation in the livers of mice and HepG2
cells. This suggests that AAE and PCE can have protective effects against
HFD-induced hepatic steatosis via enhanced hepatic lipid metabolism via AMPK
activation, thus providing a therapeutic approach to prevent non-alcoholic fatty lLiver
disease (NAFLD).

_11_
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Enriched with Low density lipoprotein Otatine  aoat
Phytosterol—stanolesters cholesterol Statins, ezetimibe
Containing bioactive - Arttihypertensive drugs (such as
peptides Blood pressure thiazide diurstics)
Containing melatonin Quality of sleep Benzodiazepines
Containing omega 3 Depression Antideprassants
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Blood sugar values drugs

Containing & glucan — =
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(under investigation) Mesalazine, corticosteroids
\ A Voo !
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synephrine, raspberry ketone s°| Atk thAtZ-83} A2l HCA, CLA, DHEA, guarana,
52313 E5E T EgSFYAgE, capsacin, synephrine, ¥l o] Urt. 7|ERE AA =

HCA, L-7}F2Y ¥, chromium, 2] °]4 24, fructan, B-glucan, CLA %°] it}
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00 g F#5 1000mlell ¥ i1 303t
HeQl HH= ofystar

0 C Wery stuA Aol ARE st 7] Fx=

O MTT assay: AlEZE 48-L(well) " ZFS 7} (microtiter plate)oll Al ¥ %% 5x10%cells/ml =

ZAsto] 500 plel ¥ vs ofx FEE(HYE, /EE) high glucose (30 mM)E A &
st o 48 AIZF dfFersith wigds wEs & MTT A A 9(labeling reagent)©ll
EC(electron coupling reagent)E X 7}ste] 4|3k MTT %A &% 9 (labeling mixture)=
Zh A 10 A (HFF % 05mg/me) 1A17F Ag)gh & 550 nm 3FolA FFEE o] &35t
Ax =4s S48

e

il ) U Lactate dehydrogenase (LDH) &R&: A3 o] o] &3 HAAE A5 Z7HA
&l tigh dFs FAbet7] fleke] wiAWe] LDH €45 SAstvh. LDH £4& 714
pyruvate’} lactate® #Ha¥+= AEE TAEY] SAHSAH. o] A= reduced NADH7F
2belE ar, 340 nmol A Hd F3 =5 yeERdT 0.1 M potassium phosphate buffer (pH
75) 2.7 miE cuvetteo] ¥ 1 0.1ml culture medias A 7}3}ar, 0.02 M sodium pyruvate 0.1
e ¥e 3 NADH (0.2 mg) 0.1 mlS H7bste]l 2 4oj& 3 340 nm S3EA 28 %

il

HAEFE ¥ nALAo] (High Fat diet; HFD) & =¥ &9: 4% 6-8 F4
SPF(Specific Pathogenic Free) ¢F 20 g2 mouse (ICR)E AElZAA FYsle] Ad s
AR 4 F8 9 ICR miceo] AL o] E 4 F3F T & 5FAE
AZF S wbe2E Al AdEE mpezo] AR URFSE B HEE O FEE; B0
mg/kg/day) & 475 T Tttt mA WA o] AlR = 45%/kcal HFD (Researc
New Brunswick, NJ, USA)S FY3}e] AL&3F

=

Diet,

‘ Normal or High Fat Diet

P r 1l

Weeksr! 3 d.' 5 6 7

| i
[ A E(i.g.) J[ Sacnfrce

< in vivo XA o] FEEY g >
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O Cholesterol =7A: Cholesterol Kit (Enzymatic method)Z ©]&3le] A 5E FEWHZ AT
Folgk ol A mouse EH WO cholesterols 4. €7 (4ub)ell B AAFE00uD)E 7Fsto
37T water bathel|l 1527t HH-g-A1Z T SH/ & Blank® 331 Wavelength 550 nmoll A]

FHE (OD)E SRtk AN @R2A2HE (g/100n0) = 300<(AA S FHE/EFE

O FAHAA (Triglycerides)Z&A: Triglycerides Kit (Trinder®)E ©] &3l A58 FLd
2 AT T Foll A mouse BHUY TGE ZFA4sATh A (dut)ol EaA 2H3004L) S
7kt 37C water bathell 103t ¥HEAIZl o3 1AIZF o F/75E BlankZ
Wavelength 500nmell A 53 %= (OD)E F433lth. A2 Triglycerides (mg/100me) = (3

Ao FYE/EFY FUE) x BEY FE

~

f
S

2 dF SA: AT Wt o] AL S Ao ® A4t (Normal Diet; ND), 314

=3 (High Fat Diet; HFD), /I &% (AAE) % 5% (PCE) F=&82 A7 Fog

2je] (HFD+AAE OR HFD+PCE) A& o2 wiro] S8 o] Atge =& w°
stHA 17 Yol 284 457 54 @9 A3 TR A AdsES 124 AAA
S me Aol dolg AqFH st AR SAHSATH

O FAS, SREBP1, AMPK, p-LKBl-p-CaMKIla9 &4 2 AHANsAGE AA =A}
(western blotting) : B}l @& HAS FALsh7] f8te] Al5E A Maxre] o
2 & SDS-PAGE #7] 9% "Wl osle] Ead adS A7]|% o2 nitrocellulose
membrane filter® ©]& A7l % filterE @ Aol W3t polyclonal FAE filterol] 715t
alkaline phosphatase—conjugated goat anti-mouse [gGE A Aoz 7|dz WA dbg
= &35t &<l kit

O Zr &4A fFradde ALT B AST 2284 34 In vivo 23859 dFo=2 o4
ol o= ALT % ASTe| &S SATo=M AE &4 oFrs &9 & + o ALT
2 AST®] %2 Reitman-Frankel WHel Fsto] ofibAl okoll A kitE T+ dte] S8kt

O Fat-overloading +%= 249 % non-alcoholic steatohepatitis (NASH) A|¥2 49 3¢
: HepG2 7+ M ¥ 5%2 glucose (30 mM) ¥ A|H2F 0.5 mM (palmitate: oleate=1:1)
= 24 AIZF Agste led AR AESF 2 AL RdE gEskel

O Nile Red assay: Al2E 4% formaldehyde® 1 AS A7l & Nile Red solution (1 1
g/mL)S 90 #3F 37°Col A 942 AlF ). Lipid-bound Nile Red fluorescence was measured
using a microplate fluorescence reader (Varioskan, Thermo Electron Co., Vantaa, Finland)

by measuring the emission at 530 nm following excitation at 485 nm.

O Luciferase &4 =74 x4k g4 &4 (Fatty acid synthase; FASN) 2 SREBP1 %2}
o] Mo FQ83 HTE = SREBP1-Luc ME Ao td J&e A7 93k

ol ZZAVEE AFXUYR =UAA o5 HARCIAL A Eo thd 93-S Transfection
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3. 234 9 &

O £ dFdAE A FAANES S8t A F4 &4 Fd & 24d3se &
AgE MLt vt AAE FH AL F8 &4 2d =24 SAE NLEE A9
in vitro R in vivo & A¥E2S #8354 1) AMPKE BAS=E 3 AW 54
Ar 24 UEYZ 79, 2) HEEAH ALTE TEELS o &% 1 AHFA 54

% 247148 d7sg.

7F. High glucoseZ =22 THAEFAA NMEE L BH FTEE Hg¢SH AW
ZHdAEd 9 FE7)A 7%

(1) A= A8 AExFAH =H
O QA FHAIE HepG2 MEoA /MES 2 B dFFE2E9 AxXsgds 2Ads 23 500
g/mle] FEAANE AEFAo] YeElA &Sk} (Fig. 1
A = F% (500 pg/ml olsholA MEFEE 2 HH F
o3
AA

M= HAEAFY H F5E 100 ug/ml= AHE-3t

~ 120-
100__ -
80
60-
40
201
0l

= 10 100 250 500 10 100 250 500

AAE (ug/mi) PCE (ug/ml)

Cell viability (% of control

Fig. 1 Effect of AAE and PCE on cell viability. HepG2 cells were grown in serum-free
medium overnight and treated with 10-500 mg/ml AAE and PCE for 48 h, and cell
viability was determined by MTT assays. Abbreviation: Artemisia annua extract; AAE; 7

B FE5 Poria cocos extract PCE; 538 F&%&.
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LDH leakgae
(Fold of control)

=
o

- 10 100 250 500 10 100 250 500
AAE (ug/ml) PCE (ug/mi)

Fig. 2 Effect of AAE and PCE on cell viability. HepG2 cells were grown in serum-free
medium overnight and treated with 10-500 mg/ml AAE and PCE for 48 h, and cell
viability was determined by LDH release assays. Abbreviation: Artemisia annua extract;

AAE; M%E% %% Poria cocos extract PCE; B8 F&&.

(2) TAEAM HEH R 5F FE=9 A2

[
y
°
)
)
(o
>
2
2
X
o
z
o
[
OO
i
X

& FA(glucose, Carbohydrate, E3t5)e] HAHFH =

b= At

sty)o] wdo] Hi A%FS F3 I AFoE FHEE
Aado] AWA L 2gjr A Fo dFES AWAE olEolA A A =2 v}
= It (2", 3 #%E, Varela—Rey et al / Int J Biochem Cell Biol. 2009

May;41(5):969-76).
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— Activation
—i Inhibition

TNF - —— Insulin ——{ HSL

Lipolysis

FA

Insulin

N

KK IR IR

ChREBP Sﬁ§_| IRS ==~ PKC
s f vk accrAS L PI3K
\\Gl:cose‘ Pyruvate .- el
i Lipia (39%) 1
lycolysis g nthesis Glucogenesis

Glucose

De novo Lipid Synthesis Liver Insulin Resistance

= Acyl-CoA — Acyl-Carnitine

PN~

Visceral Adipose Tissue

Circulation

PPARG

ROS

Fatty Acid Oxidation

Fig. 3 Development of hepatic steatosis. Obesity is associated with an increase in

TNF-a synthesis by VAT. TNF-a induces IR in VAT by increasing lipolysis and FA

release into circulation. FFA and TNF-a are delivered into the liver, inducing liver IR. In

the liver, TNF-a-induced increase of IKKpB, PKC or JNK activity mediates IRS serine

phosphorylation, FFA also contributes to liver IR by the activation of PKC-delta, which

increase serine phosphorylation of IRS 1 and 2. In NAFLD patients, it has been estimated

that 609 of FFA delivered into the liver arise from
30% from de novo lipid synthesis.
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18

S Nile red assay

oM Aol AT

3}t (emission at 530 nm following excitation at

100% DMSO=

485 nm).

AN MNEE FE5 (Artemisia

o)
annua extract; AAE) ¥} B# F%5E (Poria cocos extract PCE)e] A&

HE in vitro H]

o %

el

A&

Theh

15}k (Fig. 4A

2ol o] s A

(100 pg/mbeol A 30 mM 5% glucose *

G

EEE

sto
=

AR E&

3]
=

14

9]

and B).

triglycerides 2 total cholesterol &%= 7l

Foith (Fig. 5 and 6).
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Lipid accumulation
tArbitrary units)
g

=S
in

- .

0.0+
_ 0% ; Glucose (30mM) -
Glucose Glu 30+AAE 100 AAE (ug/ml) -

.y

24

e
=]

-
o
|

=
(2]
L

Lipid accumulation

[Arbitrary units)

0.0
Glucose (30mM) - + o+ o+ o+

NA Glucose Glu 30+PCE 100 PCE (ug/ml) - - 10 30 100

Fig. 4 Inhibition of high glucose-induced lipid accumulation by AAE (A) and PCE
(B). HepG2 cells were grown in serum-free medium overnight and incubated in DMEM
containing normal (5.5 mM)or high (30 mM) glucose concentrations in the absence or
presence of AAE or PCE (10-100 pg/ml) for an additional 24 h. Intracellular lipids were
stained with Nile red and assessed by fluorescence, as described in the Materials and
methods. #p < 0.01, compared with the control. =*p < 0.01, compared with

high-glucose-treated cells.

A B
3004
300,
2% 200- _ 2
S = i S
= 2100 £ 5 g0l
== o =
=5 =9
0+— 0
Glucose (30mM) -+ + +  +  QGlucose (30mM) - + + + +
AAE (ugim) - - 10 30 100 PCE(ugm) - - 10 30 100

Fig. 5 Effect of AAE (A) and PCE (B) hepatic triglyceride contents in HepG2 cells.
HepG2 cells were grown in serum-free medium overnight and incubated in DMEM

containing normal (5.5 mM)or high (30 mM) glucose concentrations in the absence or
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presence of AAE or PCE (10-100 pg/ml) for an additional 24 h. Hepatic triglyceride
contents were measured as described in the Materials and methods. #p < 0.01, compared

with the control. *p < 0.01, compared with high-glucose-treated cells.

A B
120-
120 #
— 1
5 = 90 " .
25 oo 9 I
o = = m
% a 60 E 2 ]
i = 5 o
ils ! = E 1
o = 30 =2 3
S 2=
D T T T T T
Glucose (30mM) - + * + : Glucose (30mM) - + + +
AAE (ug/ml) - - 10 30 100 PCE (ug/ml) - - 10 30 100

Fig. 6 Effect of AAE (A) and PCE (B) hepatic total cholesterol contents in HepG2
cells. HepG2 cells were grown in serum-free medium overnight and incubated in DMEM
containing normal (5.5 mM)or high (30 mM) glucose concentrations in the absence or
presence of AAE or PCE (10-100 pug/ml) for an additional 24 h. Hepatic total cholesterol
contents were measured as described in the Materials and methods. #p < 0.01, compared

with the control. *p < 0.01, compared with high-glucose-treated cells.

O AMP-activated protein kinase(AMPK)+ protein kinase ¢ 4dZ o2 o= 34A x4
of F¥ 98k wdditl, AMPKE heat shock, AAtAZFoluy 3d3 o] ATP7F 1z E]
o] AMP/ATP H|&o] 454 o &A43x=d, @439 AMPKe o9 229 7148
14ksteto] ATP levels At H24 o2 whg-ghoh

O AMPK:E AWE gHAdo A 9] acetyl-CoA carboxylase(ACO)Y FdlA~HE Ao A2
3-hydroxyl-3-methyl CoA reductase$} < A3 AHAZo)A 9 A 422 Ao zN
ATPe] F7b4 AbgS AR

O AMPK®= =& AHAF Akt Fwe] F7keh 22 M Es AW tiibE A7t &4y
A Ak ACCE ZAgAIZ A olA Aol damar, AWdAzE Fxlu o] o] A3
Fo] Tt = EFstal AlFol Hage] RuFHd webd ACCE S5 FYLE AW

btz AzbE o Qv (Fig

| =
o2 A% @ AW} WAR 2RAY AAE AYsHE T
69~
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Metformin,
TZDs

Exercise, calorie Adiponectin,
\ ¥ ? /r?//./
AMP
} AP

e | ———| e
/ S

ATP generation ] f Genes ] ( ATP usage
- Fatty acid oxidation A Ppargcia, Ucp2, Ucp3 = Fatty acid, protein and
. Gh.rmse mpmtmmcle) SREEP-1C, CHREBP i ynthesi
b -y J triglyceride synthesis

Fig. 7 AMPK activation and cellular energy state. Nutrient deprivation, exercise,

hypoxia, AICAR and leptin lead to the activation of AMPK. In addition, depletion of

glycogen content leads to a greater activation of AMPK. At least one AMPK Kinase

(AMPKK) exists (LKB1), which is insensitive to AMP. AMPK activation stimulates ATP

generating processes and inhibits ATP consuming processes.

o) T3k AMPK a4 S A=t 549 Metformin EL
5-aminoimidazole-4-carboxamide-riboside (AICAR)& AW UALE FHIA O ZH 22

W AR E e F dE AoE nud b Yk

=

O AW Aol7b AT F7HE dod= F2 7|HdE lipogenesis (AEHAE)S A=
Sterol regulatory element binding protein (SREBP-1)¢] &S F7FA7] 1,
o] AFE-¢] Fatty acid synthase (FASN)9} 7o A& A a4 IS =

HbAol 8y dosg Byl ) T3k AMPK+= SREBP-1& Z43t=

[e=]
= -
i 9lo] AMPKeO| &4 x4E ujwt A 54 /e F83 o4 Edi7F ¥ gt}

o

O #AZEA o 300970 Hwk #AH FHAEC] LA dow, o FHAAES AE&xH,
YA iksl 24, QAL AUAE E3txd, edgia 2 d5uks #dE A2 2

FH o5 FAAESY 7% o7 in vitro % in vivool A FEE v} o}, HvHS &
AL Aok A oldAte 9 F) in vitrodl A olE FH ALY wEo] ofE A 2AEE A
of g Aite o AAA FA AR WS A A ettt

O & A= MER FE234 55 F559 A

=
2 AAZHEAAS SREBP-12] @494 ai&

A &2 (Fatty acid synthase; FAS)

ol
]

gl S48 A A3, NS FEEH
Ea FEFE 9314 high glucose * 2ol &l F7Fst FAS 2 SREBP-1c w9} d ukg
o] Zashs sttt (Fig. 8).
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O w3 MEFEE FEEY 5 FEE -JEHH high glucose (30 mM) # g]ol oJajx Z7}3F
SREBP-1 promoter &

O B Ao e= NE SREBP-1c &4 A #ofst=49]

AEAAE A8 2y, &S F250 5E F28d 984 AUddasy 24

< = Eg
< A= AMPK % ACCe 14tstrt F7hskdnh (Fig. 10).
=

J{?
e
it
g
_%"Ll
e
o
o
il
g
1o,
S
>
wm
)

A

O

N
=
o

FTE FEEYN 548 FEE°] AMPK 9&H o2 FAS ¥ SREBP-1¢ €48 A=
A5 FHs7] skl AMPK A& #1291, Compound CE A&t o] A st Aol
A AE v Gl =] e Compound CE WMz AAYF MFES F=20% 52 F255
g/ml FE2 AHgg F 24 AZF Fo] FAS ¢ SREBP-1 ©@¥ld WdS FAs At =3
AFZW K49 %48 Nile Red 833 Aoz 94 F FPugs ¥,
FEEN 549 FEE0 98 49 FAS ¢ SREBP-1 @3 w3 o] AMPK A
Al o BAasA XSS FdsAu (Fig. 11). vpA 2, AFE 553 58 >
=& o gk AAFAH o] AMPK AsfiAlel oafix FashA] Zas &8t ohFig.
12).

NE=

O $19 Aolr MEL FEE FAS 2 SREBP-1co & <al:= AMPK <143}
pathway & &3 °o]Fo1fd<S & + AAT} (Fig. 8-12).
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i >
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FAS meg T S — @ 5 .
o '5 21 .
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p-actin % E
— m— R Gwe— bl
w 04
Glucose (30mM) - ik *  Clucose (30mM) - + + + o+
AAE (ugiml) - - 10 30 100 AAE (ug/ml) - - 10 30 100
[ Fas
B ‘_"3 :E“ 3 B SREEF-ic
FAS G — — % =
e — g
05 2
SREBP-1 —— T — — QE
L 4=
3 o C 11
FAUN e e—— —— 28
™ o
m b
Ghios (M) - % 4 % % eieamoeM) - 4 4+ 4
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Fig. 8 Inhibition of high glucose-induced SREBP-1c and FAS expression by AAE

(A) and PCE (B). HepG2 cells were grown in serum-free medium overnight and
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incubated in DMEM containing normal (5.5 mM)or high (30 mM) glucose concentrations in
the absence or presence of AAE or PCE (10-100 pg/ml) for an additional 24 h. The
amounts of SREBP-1c and FAS protein in the cell lysates were measured by Western
blotting. #p < 0.01, compared with the control. =*p < 0.01, compared with

high-glucose-treated cells.

A B
Z 34 2 3 #
= =
B _ 2 ]
60 b -
L i
8 €2 £ 2 —_
2 0 88 I
(53 ol
f 2 14 ] = ; 141
LT 0
= oW
- L
] ! i 0 T T T T
Glucose (30mM) -+ + +  + gGuyeose (30mMM) - + o+ o+ +
AAE (ug/ml) - - 10 30 100 PCE (ug/ml) - & 10 a0 100

Fig. 9 Effect of AAE (A) and PCE (B) on SREBP-1 promoter activity in high
glucose-treated HepG2Z cells. Cells were transfected with a pSREBP-1c-luciferase
construct (500 ng/well) and then treated with 30 mM glucose and/or AAE and PCE (10-100
ng/ml). After 24 h of treatment, luciferase activity was measured. #p < 0.01, compared

with the control. *p < 0.01, compared with high—glucose-treated cells.
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Fig. 10 AAE (A) and PCE (B) activates the phosphorylation of AMPKa and ACC.
Western blots were performed on lysates of HepGZ2 cells that had been treated with
various concentrations of AAE or PCE (10-100 pg/ml) for 1 h. AMPKa and ACC were
used as protein loading controls. Results are expressed as means = SEM of three
independent experiments. Band intensities were quantified by densitometry analysis. *p <

0.01, compared with the control.
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Fig. 11 AAE (A) and PCE (B) prevents protein expression of SREBP-1c and FAS
induced by high glucose in an AMPK-dependent manner. HepG2 cells were treated
with the AMPK inhibitor, compound C (10 mM), in serum-free medium for 1 h, followed
by incubation with or without 100 pg/ml AAE or PCE for an additional 24 h. Western blot
analysis of SREBP-1c and FAS. b-Actin were used as protein loading controls. Results are
expressed as means = SEM of three independent experiments. Band intensities were
quantified by densitometry analysis. #p < 0.01, compared with the control. *p < 0.01,
compared with high-glucose-treated cells. ®% D < 001, compared with
high—-glucose—plus—AAE or PCE-treated cells.
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Fig. 12 AAE (A) and PCE (B) prevents high glucose-lipid accumulation in an
AMPK-dependent manner. HepG2 cells were treated with the AMPK inhibitor, compound
C (10 mM), in serum-free medium for 1 h, followed by incubation with or without 100
g/ml AAE or PCE for an additional 24 h. Lipid-bound Nile red fluorescence was measured
using a microplate fluorescence reader. Results are expressed as means £ SEM of three
independent experiments. #p < 0.01, compared with the control. *p < 0.01, compared with
high—glucose-treated cells. **p < 0.01, compared with high-glucose-plus—AAE or
PCE-treated cells.

O H Bao oshH EfFFolA AMPK® upstream kinases® 213 Y AE liver kinase
Bl (LKB1) # calmodulin-dependent protein kinase kinase B (CaMKKR)e] # <&l x]
o} (Fig. 12). AMPK Thrl172 ¢] <l4tsle]| = LKBle] #ost=t], o|& ¢alA= AMPe =
7b7h Fashy, wrioCaMKKBe EA40lE AMPe] sxeof F3stA o] Foge] BiH
t} (Fig. 12. Hardie / FEBS Letters 582 (2008) 81 - 89).

%
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Fig. 13 Regulation of AMPK by AMP, ATP and upstream kinases. While CaMKKp is
switched on by a rise in cytosolic Ca*, the LKBL:STRAD:MO25 complex appears to be
constitutively active and phosphorylates AMPK constantly. However, under basal conditions
the phosphate is immediately removed by PP2C. A rise in the cellular AMP:ATP ratio
inhibits dephosphorylation, switching AMPK to the phosphorylated form, which is also
allosterically activated by the increase in AMP:ATP ratio.

O & dA7olr= AMPKY &9 A5 AAE a7 ste] MES 2 5d FE= oI
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o1 eI} B oFEAO = 15ttt (Fig. 13 and 14).
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Fig. 14. AAE (A) and PCE (B) activates the upstream kinase of AMPK, LKBI, in
HepG2 Cells. Immunoblots were performed on lysates of HepGZ2 cells that had been
treated with various concentrations of AAE or PCE (10-100 pg/ml) for 1 h. Levels of
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LKB1 (Ser428) phosphorylation in the cell lysates were measured by Western blotting.
Results are expressed as means + SEM of three independent experiments. Band intensities

were quantified by densitometry analysis. #p < 0.01, compared with the control.
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Fig. 15. AAE (A) and PCE (B) activates the upstream kinase of AMPK, CaMKIla,
in HepG2 Cells. Immunoblots were performed on lysates of HepG2 cells that had been
treated with various concentrations of AAE or PCE (10-100 pg/ml) for 1 h. Amounts of
CaMKIIa (Thr286) phosphorylation in the cell lysates were measured by Western blotting.
Results are expressed as means + SEM of three independent experiments. Band intensities

were quantified by densitometry analysis. #p < 0.01, compared with the control.
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Fig. 16. The Mechanism of High fat diet-induced obesity model.
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O Forty—five percent kilojoules/fat pellet diets (D12451; Research Diet) were used as HFD,
and normal-rodent pellet diet (Superfeed Co) were used as normal diets (Table 1 =,

Hwang et al.,, Nutr Res. 2011 Dec;31(12):896-906).

_34_



[ ——
o
-
-
o
=
=
-

AAE or PCE (50 mg/kg) (i.g.)

Fig. 17 Schematic diagram of the experimental procedure. Mice were divided into
three groups. The ICR mice were divided into four groups (each group, n = 5) and fed
with  ND or HFD supplemented with AAE or HFD supplemented with PCE (50
mg/kg/day). After 4 weeks of dietary manipulation to induce obesity, 15 animals in the
HFD group were divided into three experimental groups (each group, n = 5): Group 1
received a HFD; Group 2 received the HFD with AAE (50 mg/kg/day); Group 3 received
the HFD with PCE (50 mg/kg/day).

Table 1 Normal Diet (ND) and High fat diet (HFDs) used in this study

Normal pellet diets (g/kg diet) HFDs (g/kg diet)

Ingredient

Casein 200 200
L-Cystein 3 3
Corn starch 150 72.8
Sucrose 500 172.8
Cellulose 50 50
Soybean oil 50 25
Lard 0 1775
Mineral mixture 35 35
Vitamin mixture 10 10
Choline bitartrate 2 2
Energy (kJ/g) 0.88 19.87
Protein (% kJ/kg) 13.3 20
Carbohydrate (% kJ/kg) 47.4 35
Fat (% kJ/kg) 8.0 45
Fiber (% kJ/kg) 8.0 8.0
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Fig. 18 Effects of AAE (A) and PCE (B) on HFD-induced body weight. Body weight
in mice fed a ND, HFD, HFD with AAE 50 mg/kg/day (AAE 50) or HFD with PCE 50
mg/kg/day (PCE 50) . Data are expressed as mean = SD, (n = 5). # Significantly different
from the control group (p < 0.05). * Significantly different from the HFD-treated group (p
< 0.05).
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Fig.19 Effects of AAE (A) and PCE (B) on HFD-induced liver weight. Liver weight
in mice fed a ND, HFD, HFD with AAE 50 mg/kg/day (AAE 50) or HFD with PCE 50
mg/kg/day (PCE 50). Data are expressed as mean + SD, (n2 = 5). # Significantly different

from the control group (p < 0.05). * Significantly different from the HFD-treated group (p
< 0.05).
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Fig. 20 Effects of AAE on HFD-induced fat pad weight. Fat pad weight in mice fed a
ND, HFD, or HFD with AAE 50 mg/kg/day (AAE 50). Data are expressed as mean = SD,

(n = 5). # Significantly different from the control group (p < 0.05). * Significantly different
from the HFD-treated group (p < 0.05).
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Fig. 21 Effects of PCE on HFD-induced fat pad weight. Fat pad weight in mice fed a
ND, HFD, or HFD with PCE 50 mg/kg/day (PCE 50). Data are expressed as mean * SD,
(n = 5). # Significantly different from the control group (p < 0.05). * Significantly different

from the HFD-treated group (p < 0.05).
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Fig. 22 Effects of AAE (A) and PCE (B) on HFD-induced hepatotoxicity.
Hepatotoxicity was determined by quantifying the serum activity of ALT and AST. Data

are expressed as mean = SD, (2 = 5). # Significantly different from the control group (p <

0.05). * Significantly different from the HFD-treated group (p < 0.05).
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Fig. 23 Effects of AAE (A) and PCE (B) on HFD-induced hepatotoxicity. Serum
glucose levels were evaluated in obese mice. Data are expressed as mean = SD, (n = 5). #

Significantly different from the control group (p < 0.05). * Significantly different from the
HFD-treated group (p < 0.05).
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O g EAAESH 22 AMY (hematoxylin and eosin FAH) 23S T3 =AU A%
2 steatosis AEES =43 A} Abeo] Z3 o]

= ;!
A ags FAstArt (Fig. 26)

A B
=
120+
120 _
— -
= z
o *
2 g0 £ 804 ]
o O
2 : - :
5 40 5 40-
» i
0 0 . .
ND HFD  HFD+AAE 50 ND HFD  HFD+PCE50

Fig. 24. AAE (A) and PCE (B) prevents high-fat diet-induced liver steatosis in
obese mice. HFD-induced serum triglyceride (TG) levels in obese mice. Data are
expressed as mean = SD, (n = 5). # Significantly different from the control group (p <

0.05). *Significantly different from the HFD-treated group (p < 0.05)

A B
= 300 4 =
3 = 300- ]
£
—= 2004 =
2 = 200+
@ % = A
% ; kS
ke G 1
5 1004 3 1004 |
=

O &)
i o

0 . . a ; .

ND HFD  HFD+AAE 50 ND HFD  HFD+PCES0

Fig. 25. AAE (A) and PCE (B) prevents high-fat diet-induced liver steatosis in
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obese mice. (A and B) HFD-induced total cholesterol levels in obese mice. Data are
expressed as mean = SD, (n = 5). # Significantly different from the control group (p <

0.05). *Significantly different from the HFD-treated group (p < 0.05)
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Fig. 26. AAE (A) and PCE (B) prevents high-fat diet-induced liver steatosis in
obese mice. Histological analysis of the livers of mice fed a ND, HFD, HFD with AAE
50, or HFD with PCE 50 (magnification, x200). The grade of steatosis was scored as 0

no steatosis; 1 = minimal steatosis; 2 = slight steatosis; 3 = moderate steatosis; 4 =
marked steatosis; 5 = severe steatosis. Data are expressed as mean = SD, (n = 5). #
Significantly different from the control group (p < 0.05). *Significantly different from the
HFD-treated group (p < 0.05).
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Fig. 27. AAE (A) and PCE (B) prevents high-fat diet-induced liver steatosis in
obese mice. Western blot analysis of p~AMPKa and p—~ACC in the liver. b-actin used as
a loading control. Western blots are representative of five mice in each group. #
Significantly different from the control group (p < 0.05). *Significantly different from the
HFD-treated group (p < 0.05).
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Fig. 28. AAE (A) and PCE (B) prevents high-fat diet-induced liver steatosis in
obese mice. Western blot analysis of SREBP-1 and FAS expression in the liver. b-actin

used as a loading control. Western blots are representative of five mice in each group. #
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Significantly different from the control group (p < 0.05). *Significantly different from the
HFD-treated group (p < 0.05).
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Fig. 29 The schematic figure shows the protective effect of AAE and PCE on
prevent non-alcoholic fatty liver disease (NAFLD) induced by HFD feeding in ICR
mice and high glucose-induced HepG2 cells. In conclusion, this study demonstrated that
AAE and PCE supplementation results in markedly lower lipid accumulation, AMPK
phosphorylation up-regulation and lipogenic gene down-regulation in the livers of mice and
HepG2 cells. This suggests that AAE and PCE can have protective effects against
HFD-induced hepatic steatosis via enhanced hepatic lipid metabolism via AMPK activation,
thus providing a therapeutic approach to prevent non-alcoholic fatty liver disease (NAFLD).
MIN YOUNG UM ET AL. Basic & Clinical Pharmacology & Toxicology, 2013, 113,
152-157.
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Beneficial effects of Artemisia annua L.
metabolism in obese mice fed a high—fat diet.

extract on lipid

Chul-Yung Choi?, Jun—-Su Lee', Bo-Ram Lee', Yun-Sang Yu',
‘Hye-Veon Yang', Hyun—Su Kim', Yong—Pil Hwang'*
i o ” - .

De University of Korea,
Jinju, Korea;

ZJeollanamdo Institute of Natural Resources Research, Jeollanamdo, Republic of
Korea,

Nonalcoholic fatty liver disease (NAFLD) is considered to be the most common
hepatic i tion of metabolic such as diabetes and obesity.
The of tri i may b to the
derangement of hepatic lipid homeostasis and chronic liver damage. Artemisia
annua is the source of anti i isinin, This study was
designed to examine the potential health benefits of Artemisia annua L. extract
(AAE) on obesity and related disorders in high—fat diet (HFD)-induced obese
mice. AAE administration (200 mg/kg/day) for 4 weeks decreased body
weight gain and adipose tissue weight in mice fed a HFD. AAE administration
significantly improved lipid parameters of the serum and inhibited fat
accumulation in the liver. The protein expression of sterol regulatory
element-binding protein—1 (SREBP-1) and fatty acid synthase (FAS) in the
mice fed AAE-containing diets was significantly reduced compared with the
mice fed high—fat diets. Our results suggested that AAE suppress the
expression of SREBP-1c and FAS, and may lead to a decrease in liver
triglyceride and total cholesterol levels.

*Corresponding author: Tel. 0557517946, e-mail: protoplast@hanmail.net
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P3-23 Multigene approaches to increase the growth rate and lipid

in

Ahmed E. Gomaa', Sameh Elsawy', Mohamad M. Gendy', Seung Hwan

Yang?, Sang Mi Sun', Hyun Soo Lim', Gyuhwa Chung'™

‘Department of Biotechnology, Chonnam national ~University, = Yeosu, Chonnam

550-749, Korea; ‘Center for Nutraceutical and Pharmaceutical Materials, Myongii
0 ongin, Gyeonggi, Korea

Beneficial effects of Artemisia annua L. extract on lipid metabolism

in obese mice fed a high—fat diet.

Chul-Yung Chof?, Jun-Su Lee', Bo-Ram Lee', Yun-Sang Yu', Hye-Yeon

Yang', Hyun-Su Kim', Yong—Pil Hwang'"

'Department of Pharmaceutical Engineering, International University of Korea, Jinju,

Korea;XJeollanamdo Institute of Natural Resources Research, Jeollanamdo, Korea.

Effects of Poria cocos on lipid metabolism in mice fed with high fat diet

Hyun—Su Kim, Bo-Ram Lee, Jun-Su Lee, Yun-Sang Yu, Hye-Yeon Yang,

Yong—Pil Hwang

P3-24

P3-25

| Engineering, Infernational University of Korea, Jinju, Korea

Screening of crude extracts of medicinal plants used in Korean

medicine for anti hicillin: resistant aureus activity

Yong—Pil Hwang, Bo-Ram Lee, Jun-Su Lee, Yun-Sang Yu, Hye=Yeon Yang,

Sun-Mi Jeon, Hyun-Su Kim

Department of Pharmaceutical Engineering, International University of Korea, Jinju,

Korea

Accumulation of ginsenoside Rg3 in ginseng hairy roots elicited by

methyl jasmonate

Ok-Tae Kim', Gum-Sook Kim, Young-Chang Kim, Kyong-Hwan Bang,

Seong-Ho Lee, Dong-Yun Hyun, Sung-Woo Lee

Department of Herbal Crop Research, National Institute of Horticutural and_ Herbal

Science, RDA, Eumseong 369-871, South Korea

P3-28 Ly idylethanolamine treatment delays the persimon softening
after storage

Ji~hye Jung', Han-sol Leet, Stephen Ryu', Gwang=Hwan Ahn®

‘Lipid Signaling Research Group, Environmental Biotechnology Research Center,

Korea Research Insttute of Bioscience and Biotechnology, Daejeon, Korea; “Sweet

Persimmon Research Institute, Gimhae 621-800, Korea

Korea National Plant Research Resources Center

Jung-a Kim, Dong-Hyang Lee, Yong-Pyo Lim

Molecular Genetics and Genomics Laboratory, Deapartment of ~Horticulture,

Chungnam National University, Daejeon, Korea.

Rapid discrimination of CMS cybrid lines between Brassica

oleracea var. capitata and Raphanus sativus L. using Fourier

Transform Infrared (FT-IR) spectroscopy of genomic DNA

Eun-Yee Jie', Myung-Suk Ahn', Seung-Yeub Song', Hye—Rm Chang'.

Suk-Weon Kim?, Jang—Ryol Liu'

'Green Bio Research Center; “Biological Resource Center, Korea Research Institute
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Effects of Poria cocos on lipid metabolism in mice fed with high
fat diet

Hyun—Su Kim, Bo-Ram Lee, Jun-Su Lee, Yun-Sang Yu, Hye—Yeon

Yang, Yong;"" Hwang =~ jonal University of Korea,

Jinju, Korea

Hyperiipidemia is considered to be one of the greatest risk factors oomn;umgs
fo the prevalence and severity of cardiovascular diseases. The Durpos&v o
study was 1o determine whether a water extract of Poria cocos Wolt (Wf 2 ;
wellknown medicinal plant, regulates hepatic_ lipid homeostasis in- high "
diet (HFD)-induced obese mice, WPC administration (100 vmgll_(g/d?y) for
weeks decreased body weight gain and adipose tissue weight in mice fed a
HFD. Administration of WPC effectively decreased retroperitoneal fat and the
serum levels of total cholesterol (TC) and triglycerides (TG) in mice fed e:
HFD. The protein expression of sterol regulatory element-binding protein—
(SREBP-1) and fatty acid synthase (FAS) in the mice fed ch—oonza(;r);r‘\sg
diets was significantly reduced compared with the miee fed high-fat |m:_|
Our results suggested that WPC suppress the expression of SREBP-1c af !
FAS, and may lead to a decrease in liver triglyceride and total cholesterol
levels.

*Corresponding author: Tel. 055-751-7946, e-mail: protoplast@hanmail.net
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S-ALLYL CYSTEINE REGULATES LIPID METABOLISM
THROUGH ACTIVATION OF SIRTUIN AND
AMP-ACTIVATED PROTEIN KINASES IN HepG2 CELLS

Yong-Pil Hwang'2, Hyung Gyun Kim', Jae Ho Choi', Yun Sang Yu?,
Young Chul Chung® and Hye Gwang Jeong"*

!Department of Toxicology, College of Pharmacy, Chungnam National University, Dagjeon, Korea
A ical Engi I University, Jinju, Korea

"Dep: of F ing, Korea
*Division of Food Science, Korea International University, Jinju, Korea

of fatty liver disease.

Hepatic metabolic are key in the
AMP-activated protein kinase (AMPK) plays a central role in controlling hepatic lipid metabolism
through modulating the downstream sterol regulatory element binding protein-1 (SREBP-1) and fatty
acid synthase (FAS) pathway. S-allylcysteine (SAC) is the most abundant organosulfur compound in
aged garlic extract (AGE), which has been used to standardize commercial aged extracts. SAC has
been reported to have antioxi i . anti ic and ic properties. In this
study, SAC was used to examine its effects on AMPK activation and fatty acid metabolism in human

HepG2 hepatocytes. SAC significantly reduced free fatty acid (FFA)-induced total cellular lipid and
increased the phospl ion of

triglyceride accumulation in steatotic HepG2 cells. SAC si
AMP-activated protein kinase (AMPK) and acetyl-CoA carboxylase (ACC) in HepG2 cells.
Additionally, SAC down-regulated the levels of sterol regulatory element binding protein-1
(SREBP-1) and its target genes, including ACC and fatty acid synthase (FAS). Use of a specific
inhibitor showed that SAC activated AMPK via calcium/calmodulin-dependent kinase kinase
(CaMKK) and SIRTI. This study demonstrates that SAC regulates hepatic lipid homeostasis via an
AMPK-dependent signaling pathway. Targeting AMPK activation by SAC may represent a promising
and treatment of ob lated ic fatty liver disease.

approach for the pi

Keywords: S-Allyl cysteine, Steatosis, AMPK, Non-alcoholic fatty liver disease

* Commespondence to : hgjeong@enu.ac.kr
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3-CAFFEOYL, 4-DIHYDROCAFFEOYLQUINIC ACID FROM
SALICORNIA HERBACEA INHIBITS HIGH
GLUCOSE-INDUCED HEPATIC SREBP-1 ACTIVATION
AND PREVENTS LIPID ACCUMULATION
THROUGH AMPK ACTIVATION

Yong Pil Hwang'?, Jae Ho Choi", Hyung Kyun Kim', Minh Truong Do',

Thu Phuong Tran', Jun Su Lee? and Hye Gwang Jeong™*
College of Pharmacy, Chungnam National University, Dacjeon, Korea
of ical Engineering, College of Pharmacy,

International University of Korea, Jinju, Korea

'Department of Toxicology,
?De

Nonalcoholic fatty liver disease (NAFLD) is considered to be the most common hepatic manifestation
of metabolic syndromes such as diabetes and obesity. The ion of tri i
may contribute to the derangement of hepatic lipid homeostasis and chronic liver damage. 3-Caffeoyl,
4-dihydrocaffeoylquinic acid (CDCQ) from Salicornia herbacea has a variety of pharmacological
properties, including antioxidant and ani-i and ive properties. In this study,
we provide new data on the molecular mechanisms underlying the role of CDCQ in prevention of high
glucose-induced lipid accumulation in human HepG2 cells. We found that CDCQ decreased high
glucose-induced ion of triglyceride and total in HepG2 cells. CDCQ inhibited
the high glucose-induced mRNA levels of sterol regulatory element-binding protein-1 (SREBP-1),
fatty acid synthase (FAS). CDCQ also inhibited the high glucose-induced protein expression of
SREBP-1 and FAS. Moreover, the use of a specific inhibitor or liver kinase B1 (LKB1)-siRNA
transfected HepG2 cells showed that CDCQ activated AMP-activated protein kinase (AMPK) via
silent information regulator T1 (SIRT1) or LKBI in HepG2 cells. Our findings reveal a novel
mechanism by which CDCQ regulates lipogenesis and thereby inhibits hepatic steatosis, suggesting its
potential therapeutic application in diabetes and related steatotic liver diseases.

Keywords: AMPK, 3-Caffeoyl, 4-Dihydrocaffcoylquinic acid, High glucose, Lipogenesis, Liver

diseases

* Correspondence to : hgjeong@enu.ac ke
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Provention of bigh glotose—induced hepatic lipsgenesia by FPond cocos
through AMPE paihways

Bo Ram Lee *°, Hys Yeom Yamg ™', Jum S Lee " Yun Sang Yu *, 5 Om

Park ", OBl Yung Ched *, Hyun—5u Kim *, Yong=Pil Hwasg **
[ttt Ll P

" Depsrimest of Pharmscoutical Ergioeering.  Internationsd University of

Kiores, Jinja. Kores

" Jeollanemds Inatitute of Natwral Resources Research, Jeolanamdo, Bepublle
of Kedea

Forls - cooos had & variety of pharmacologicsl properiies, inclsEag
anti=tancer, anti—inflammsiory sl hepMoprotective properiies. The aima of
wur Fiwdy wefe G provide new dats on 1he medecular mechanisma undeslying
the role of Fora pocow extract (PCE) (A peevention of high glucose - deced
lipid secumulation i human HeplGZ cells, Weo found that PCE suppressed high
Elicose—induced  lipéd mocumulation i HepG2  cells. PCE  significastly
increased the phosgharylation of AMPE and acetyl=coeazyme A carboxylans
(ACC) in the liver and HepGZ begatocyies. In sdditios, PCE down—reguluted
tha levels of sterol regulatory slement—binding proteis | and its target eses
including sterod reguiatery element binding proteis=1¢ (SRERP-1c) and fasty
acid gymthase (FASL The apecific AMPE inhibioor compossd C attemasted
the wifects of PCE on the expression of Bpid metsboBvm-relatad praceins
wch a3 SREBP=1 and FAS in Heple? hepaiceytes, The resubls indicsie that
FCE inhibit lipogenesis i cultured human hepstocytes, and furiber ssgpest
thal SAC impair triglyceride aynthesis ia pan due to decressed e movo (atey
acid synibesia eesulting from  inhibition ca AMPE-dependeni FAS aad
SHERP=1e.
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