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SUMMARY
(FE2HE)

Active ingredients for liver function were identified from Houttuynia cordata. A process
was developed for industrial production, and the product(extract) was applied to food

products.

1) Extraction and identification of active ingredient

- A process using 70% ethanol was developed as an efficient extraction method,

- The extract was fractionated depending on antioxidative activity.

- Active ingredients were purified from the fractions and their structure were identified by
NMR, LC/MS, etc.

- As results, quercetin, quercitrin and caffeic acid were identified from as extract of

Houttuynia cordata.

2) Anti-inflammatory Effects of Houttuynia cordata Extract

— Ethyl actetae (HC-EA) extract of H. cordata significantly scavenged DPPH free radicals
in a concentration—-dependent fashion. The increased levels of NO, INOS and IL-6 in
LPS-stimulated BV-2 microglial cells were also suppressed by HC-EA extract in a
concentration—-dependent manner.

- HC-EA extract exhibited strong anti-oxidant properties and inhibited the excessive
production of pro-inflammatory mediators, including NO, iNOS and IL-6, in LPS stimulated
BV-2 cells.

3) Hepatoprotective and Anti-hyperlipidemic Effect of Houttuynia cordataa gainst Carbon
Tetrachloride-Induced Hepatic Damage In Experimental Mice

- CCl4-induced morphological changes 1in hepatocyte architecture were studied by
haematoxylin and eosin (H&E) staining. In vitro alkyl and hydroxyl free radical scavenging
assays were performed to evaluate the antioxidant effect of HCE.

- Administration of HCE extract significantly reduced the elevated serum levels of ALT,
AST, and ALP and regulated the altered levels of total serum cholesterol, TG, HDL and
LD/VLDL levels in CCl4-induced hepatotoxicity in mice.

- The morphological changes in hepatocyte architecture were also reversed by HCE
pre—treatment. Further, HCE showed significant antioxidant actions by scavenging the alkyl
and hydroxyl free radicals.

- HCE extract exhibited hepatoprotective and anti-hyperlipidemic activities In

CCl4-inducedhepatotoxicityinmice



4) Houttuynia cordata extract attenuates the expression of lipogenic genes in human
HepG2 hepatocytes via activation of AMPK and inhibition of lipid biosynthesis

- HepG2 cells were pretreated with various concentration of HCE (0, 10, 20, 40 and 80 n
g/ml) and treated with serum-free medium with normal glucose (5 mM) for 1 h, followed
by exposure to high glucose (25 mM D-glucose) for 24 h.

- HCE attenuated lipid accumulation in human HepG?2 hepatocytes when exposed to high
glucose (25 mM D-glucose) significantly and dose dependently (p<0.05, p<0.01 and p<0.001
at 20, 40 and 80 ug/ml concentrations), respectively.

- HCE attenuated the expression of fatty acid synthase (FAS) and sterol regulatory
element-binding protein-1 (SREBP-1). The adenosine monophosphate-activated protein
kinase (AMPK) was also activated by HCE treatment when exposed to high glucose (25
mM D-glucose) in human HepG2 hepatocytes.

5) Houttuynia cordata Thunb (Saururaceae) alleviates high-fat diet-induced non-alcoholic
fatty liver in experimental rats

- Investigated the effects of H. cordata ethyl acetate (HC-EA) extract on high-fat diet
(HFD)-induced hepatic steatosis and elucidated the molecular mechanisms involved in an
animal model of non-alcoholic steatohepatitis (NASH). After being fed a HFD for two
weeks, rats were orally dosed with HC-EA extract (100, 200, or 300 mg/kg) once daily for
6 weeks.

- HC-EA extract induced dose—-dependent reductions in plasma lipid levels, decreased the
overall hepatic lipid accumulation and improved HFD-induced hepatic histological lesions.

- The morphological changes observed using Hematoxylin-Eosin and Oil-Red O staining in
HFD fed rat hepatocytes were reversed with HC-EA treatment.

- Mechanistic study revealed that HC-EA extract enhanced the phosphorylation of
AMP-activated protein kinase (AMPK) and its primary downstream targeting enzyme,
acetyl-CoA carboxylase, up—regulated the gene expression of carnitine palmitoyl transferase
1, and down-regulated sterol regulatory element binding protein 1, fatty acid synthase, and
glutamate pyruvate transaminase protein levels in the livers of HFD-fed rats.

- HC-EA extract might act by regulating the AMPK-dependent signaling pathway and

related mediators.

6) Development of manufacturing process and Application of extract to food products

- An efficient process using absorptive resin was developed for preparation of food
material.

- Basic characterization of the extact, such as composition, heat stability and taste, were
performed.

- The extract was applied to 4 type of food (liquid pouch, stick, tablet and capsule), and

changes according to time were investigated.

- 10 -



- Standard operation procedure and basic specification including test methods were

prepared for production.
In summary, HC-EA extract might be developed as a promising therapeutic

strategy for the prevention and treatment of obesity-related non-alcoholic fatty liver

disease.
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2 geA gtk B STANE 4%A0E 238 & golon, #EYE] v

A=
b}
g% £ A4R(Y, 237) e AT A¥e Adstath

AZ Adzxe BH7IZ2 &S & AFozAMe d8ds AUstd E3 ethanol &
A uto g FZ=y P3P EEZUY FZFE ==L oJAHE 100gd =FF 1 liter A7}
.2

A2 A}>9 AR AYPsrg o,
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A=A 2R

ol E"—FZ'F., ST, FTH, 2ER, Mok S, HdE, E2rE, FHY
SZEEEEE), M AR5, Houttuvnia

3y Houttuyria cordafa Thunb,

499 HE = (BT, Houttuynias Herba)

AME 28 NE
Jts
. | mEE 3
Ng2ds i
e ;
2715
XSS BT FUS MHTEEE B 5 UsUct

o Z o Baururaceae)?| HEfi e 0|E, F0|/= 20000 E|D|E0|H £z T4E0| 2 AMFCH 0| T2 F2| & T E
Ed/iEE 0l=H, 2 M Z 20 H0| HEE W26t 22 20|28 SfRE0|2t T 2y, 25, 22 85 &%

ECRIT]

Az s B2 0.006% SCH O F2E22 Methvinonylketone, bMyrcene, Auricaldehyde, Afzerin, Capricaldehyde,
Capric acid, Quercitrin, lsoquercitrin, Decanoyl Acetaldehyde(EF2) 12| 42 D 20|CEH 0[2iH S0 Sel= T2
8 27t 00k J2| FEEE LE|SZ0(0h ZnEM0|MH = FHEREERID] i3 0|4FH EXEEID| SiCk
FOHE(RY) [&fzelin + alpha-Pinenel(+ -} - beta-Sitosterol - Bormeol acetate - Chlorogenic acid « 1,8-Cineole « cis-K-{4-
Hydrosystyryllbenzamide - cis-W-{d-Hydrosy-styrvii-benzamide - Decanoyl acetaldehvde - Dodecan-1-al « Geraniol «
Hyperoside - Linalool - p-Cymene - Quercitrin - Thymol - trans-N-{d-Hvdroxystyrvlibenzamide - trans-hN-{d-Hydras-
stervl)-benzamide - Undecan-2-one ]

OrR H =N |, 20| S5t £ AFHE SEE WEH0FECE 2 He| 27| BhE0| Yo & i
ME29 X oFE BpAbs

(D252} TR R

JIE

SIZDBIA T3], AZDSTAFE, (DAL 2012,
SETEZE sEsUAEE, HMFEAETL, (1976
TN ORE! JHOPEIE G, EEERAL (13310

OHH R, SJMEHRE Z E2 IEhAL (1998)

0| E e, TR S22 IL"'LU\F, {199)

0| %8, det=2|Z2MEEL, 07 H01AHE, (1398)
Z2ANE 0 &s, WEHERL, E.F_Jx} (1979

FHFRLR A ST SFR ST, (1396)

HEHH, R AETZL MAE AL (1958

2 EHAE, Tr=2 2| 0 F| DEFAL 3260, 2001

ZHM R R0 2, Y82 157-1500,01999)
fttp: A e tradimed, co.ky

Chana H.k. gt al., advances in chinese medicinal research, waorld scientific pub. Co., Jingapore, 120, 198

IEFTS 2012-11-29 18:43

{s] ol
ofEd et

i

NoSL 44 R — _ -

SONDSLIDFER | ST e MH| -~ ZSEEjo| 4 MU A2 0|25 42N 22 HME SR,
ethanol &9 & 50%, 60%, 70%, 80%, 90% ethanol +* # 22e <77 o4z
100gell 50, 60, 70, 80, 90% Et-OH 1LE H7} ——> A2dA 7€ #x EE 60TCAA &7
zyste] 3AIZHE 23] F& --> Whatman No. 2 o #2 oz —=> 40CHA vaccum
evaporatorZ %>9 $TAZ 3Pt

7t Z2Z v 93k £8& ofy) ¥ 19 YERG Blel 2o], 70% ethanold FFA|A =

OP
12
o
>
oo



)
A

5 FE214 o Az TES 4T ¥, F49 5 mldl folin
reagent 5 mlE 7}t 5E7F BAAIZ] O 5 mle 10% sodium carbonate & %S 713t
o] EHL A7 ¢t A3 the BEFF A (UV/Vis Spectrophotometer, Jasco, Japan)Z

ARE&3E 760 nmol A FREE A3 (+)cateching o] &3] A FTEFHoZRH F

E 1 F2¥HEE 78
FE0Y & (FF %) ZHEY (mg/g)

&, 80T 6.5 170
50% Et-OH, &3 3 74 24.1
60% Et-OH, &34 76 25.8
70% Et-OH, A3 3 8.1 29.9
80% Et-OH, A3 3 79 276
90% Et-OH, &34 73 226
50% Et-OH, 60C &7 7.9 25.5
60% Et-OH, 60C &7 8.7 26.9
70% Et-OH, 60C &7 9.2 28.5
80% Et-OH, 60T &% 8.9 277
90% Et-OH, 60C &7 76 26.0

Ethanol &% F2E2 dAFHoZ F&HFX2A HP0S AH&35le ZHHEF AEE T
< F#3 5 washing 33 ©HA] ethanol &&3}] ALE3IATh A% FE2E9 AR EIE

AsiM= dFd SEHE AHEst ead ez B30T (28 2). & A4z FEE 100mlel
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n-Hexane 100ml& #H7}sla 308 R & n-Hexane 3l o|F FU3 HHo=z
Chloroform #3 --> Ethyl acetate +¥3 --> Butanol ¥% --> Ether £% --> DMF -—>
DMSO 522 3390

Zzte] gz 83 Z2FAES] FHdE dEFE 4T 23, F 24 dEhd vhep Zo]
chloroform 3 ethyl acetate ¥3dA ZTdso] A =HHJ 2™ E3] ethyl acetate oA

o] EeldE FFel & &uf £ Bl A% =2 AoZ YEHT

5 29 mels A2S F28)
n-Hexane 15
Chloroform 145
Ethyl acetate 355
Butanol 2.5
Ether 1.0
DMF 0.5
DMSO -

‘ 70% Et—OH extraction

Addn-hexane

|
‘ N-hexane fr. ‘

|
‘ Chloroform fr. ‘

|
‘ Ethyl acetate fr. ‘

Add Chloroform

Add Ethyl acetate

| Add Butanol
Butanol fr. rd Ether
Ether fr | | M
‘ OME T | ‘ Add DMSO
DMSO 1. | | 70% wTy—
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) G 7% Hla

AL e 75e FtE TIAE V2o AYgHE Aol gon, =L UiEE
Aet AEezA ALY 5 e vl FYdE FHol A7) O o4z B9 dAsEAS
S8t A EAE S A FoATd Y3 FiEEES SR AR Tl o
grkelgA 4L DPPHOF 28 A3 free radicalE ©]&3te] LOO2 modelAl ol A radical
o gk akstEZ o] H-§-A S radicald TATo|Y TA SEEHEEH AY Hrlsles WHoeR

A a3 228 free radicaldl] AAY F4E Foydla, DPPHE 34hs EX2RE whe A

[
ot

At Fadd 3] EVFA R HH3 FAE FASEE, AA FATLERY FAkE 84S
23 & k. B AFAA AR FS(electron donating ability, EDA)L Blois 59 W<
AHgEtd 2AEET. 2 ZF AR 02ml(6.0mg/mDd]  4x10* M DPPH &9
(1.1-diphenyl-2-picrylhydrazyD< F7Fstal 108 & FFFEAE AHESHY 525nmolA |3 =
£ A3

ANEY A4z F2E &1 239 DPPH radical £24%5S &3 4, Eddse %
I w7 A R chloroform # ethyl acetate &8 oA9] &4kst &40 o & 93 Hlusto
BE AolE HISHW ethyl acetate o] 7HF & 4L YEJAY. 3443 22

vitamin C} Hlaldh 58S IY 39 Yt i,

120 -
100 -

80 -
RSA

(%) 60 -
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l:x
m{ru
aQ
=)

4
Z9HL2 ethanolS F/HI §F FHFTAE ol&3ty F3/Lo|Fo =N AAHA S
acetateZ 3 A|E% THA] silica columne AFESIY &F O AHASIT Eold EFELS
ZAEZHY &uE AAS YA E3HE HPLC 2 wHEsle] S Hof A3} o]
W oo we} HPLCO. 2712 thh ZA3AA ALE3H T

o142

v

70% ethanol &%
v RS
HP20 A
Ethyl acetate &3 (¥HE)
silica column &3
v 1S F
2 # 8 HPLC(¥HE)

¥ 4. Az F& % E3F 7]E Process
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A

HPLCY Z7A& Fad wa isocratic 274 % gradient 24L& W3Pst] AL
z719] 71EZFHoZ olge} e 2L AMESIA of MEtMe IdF &) FF 2 =
_]

4 55 OUsHA M8t ALS AT

fe}
°
o,
o

N

* Isocratic HPLC =7
Column : pBondapak C18
Mobile phase : MeOH : D.W : Acetic acid = 15 : 3 :1
Flow rate : 1.0ml/min
Temp. : 30T
Detection : UV

* Gradient HPLC 27
Column : pBondapak C18 or Optimapak C18
Temp. : 30T
Detection : UV
Flow : rate & Mobile phase

) Mobile phase(A) Mobile phase(B)
time flow rate
) . 40% MeOH(3mM 80% MeOH(3mM
(min) (ml/min) ) ) . .
phosphoric acid) phosphoric acid)
0 1.2 100 0
20 1.2 100 0
25 12 30 70
30 0.9 0 100
60 0.8 0 100
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Al

Auto-Scaled Chromatogram

010
|

0.08~

006

SSv R

g

3 2 Ay

Auto-Scaled Chromatogram

200 400 £.00 800 20,00
fnutas

(b)

a3 5. AA @A HPLC profile

(a) Crude Ethyl acetate ¥

(b) &

=]
R

3
gl




120
100 -

80-
ik I I
.

20 -

g B BE N1

peakl peak2 peak3 peak4d peak5 peak6 Vitamin
C

4
i)
o))
e
J i
)—U
Q)
&
fo
ofk
[
o
)
=
El

o] x9] thakst A dA AR FAEL Methylnonylketone, Myrcene, Auricaldehyde,
Afzerin, Capricaldehyde, Capric acid, Quercitrin, Isoquercitrin, Decanoyl Acetaldehyde(&-2
7] vEy AE) So|n, Afzelin - alpha Pinene(+,~) - beta-Sitosterol - Borneol acetate -
Chlorogenic acid . 1,8-Cineole . cis-N-(4-Hydroxystyryl)benzamide
cis-N-(4-Hydroxy-styryl)- benzamide - Decanoyl acetaldehyde - Dodecan-1-al - Geraniol -
Hyperoside - Linalool - p-Cymene - Thymol - trans-N-(4-Hydroxystyryl)benzamide
trans—N- (4-Hydroxy-styryl)-benzamide - Undecan-2-one 52 AEEo] HuF U}
EgFeie FANLE AAse T8 Ao HuxEIA AFAF 2 A
FEo AR des F5 Bt vt ddi#stoA 4t 2edis 952, 9743

= 3

ALY F8 Aoz AAHI o] o]

o
42

ha s
=3

g, 4, 424, ¥EF =8 § 3
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a9 4o YERd WHel s HF dACA EFHE HPLCY s3] AEEZE 449 A4
2 IR, NMR % MS spectrum A8 53 melting point 52 HIE o2 XE AES AA3}

. HREHe] AHEF 7)1 olee} 2ot

8

* FT-IR

- 299 Nicolet is5 (Thermo Fisher Scientific )

= NMR
- 2499 : Bruker DPX-500

- A& &3 &7 : DMSO

* LC-ESI-MS/MS &4 =4

Instrument Agilent 1260
Column Inertsil ODS-3V, Sum, 4.8%250mm

A 0.5% Formic acid in Water

Mobile phase o
B: 100% Acetonitrile

A95%-10%

Gradient
B:5%-90%
Detection ABS. DAD 290nm/340nm
Flow rate 0.8ml/min
Injection vol. 2010
Mass Scan 160-1200/(Negative mode)

Gol A dxE B3 peakol] Wste]  LC/MS EA
profiles Aoy HE3| FEH3Y] oy, 3 £ &

o & t}A] IR, NMRE FA33tR L, o5 spectrum AE(Z2E 7-11) 53 melting point =

U g
ot o
o
-,
oo

ol
ol
£
(T
e
ME
AU
e
o
M

AX(315 CT) 5L vtgo 2 dxp 2 AR 12 flavonoid & Y402 Y AL 5o 9y

=

At AEI FE V5o AYUBAHEA] quercetin(1¥ 12)02 ATHIT
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W -01: 13.404 min fom Sample 1 (queerin001)of Dataz01Z1210macrocare-q.uiff (Turbo Spraw)

a1z

Max. 7.1ed cps.

7 Des
6 Def
5 .Def
4.De5
1129
3 Des 40
2 Def
1.0e5 4
b
0.0 | ALy, .| L, T T A N A
100 120 140 180 180 00 230 240 260 280 300 320 340 360 EED 400 430
mfz, Oa
<. ==X B o
a9 7. AAdx FEE AHAE I9 LC/MS data
951
90+
BE-‘
80+
o
2 - 2 3
5 B e
£ e
£ @
g
E 70+
-
65+ i
S
: o
B0 - @
= —
ER R 2
5 =}
55+ .
5
S o @
2 <& b= =R
50 s 3|- BIE|IR| &
5 2 i 2
-8 a =
4EI‘EIEI ' EEEIEI ‘ SEIE‘IEI ‘ ZE‘EIEI ‘ ZDE‘IEI ‘ WEEIEI ‘ ‘ ‘ 1IJEIEI ‘ EEI‘EI
Wavenumbers (cm-1)
= ==X )= ] o
a8 8 oAz FEE AE 19 IR spectrum



j

e

o<

14 13 12 13 10 2 T & 5 a - | 2 PEm
o T
= # ra EEREnEEEsEER £
o = Al e e e ] "3
> ==X =
" 9. oAz FEFE 4¥ 19 1H NMR
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

a4 10. dHx FEE

AE 19 13C NMR



[
200

[ \
180 160 140 120 100 80 60 40 20
PPM

2% 11. Reference (Quercetin® 13C NMR)

OH

OH

HO 0

OH

13 12. Proposed compound, Quercetin
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W= SgEe F4s VFoly A 75e BE JEE oly Nz 2Fd s 7]
2 g Utk oA zoA EolE AZE IR querceting I A9 FE] e {F2A4 9
FeH 2 EA37|= 311, D(sugar) HES ZF AKX, T ALY FF Tl Wl quercetin 9]
= T}eFSE phenol

=
A QEsel Agol 99 Ao FHY

o

ow 18 149 22 13C NMR A#E 391819t} Reference poolS o] &3¢
F7%t= W= quercetin aglycone®] 3W 9A°| rhamnose’t ZAF ¥ glycoside FE=A
o

1

Al &9 E bt 7s 2 AYdd S Yelle Ao deA vk

LET (o0 g (50 i B gt o 8007 mln mar Smpl (G af Dot Siesali Uy | b g Vi el g
i i Wi
b i
| Mo T T ;
“"Fm'l'“Il{h'h::ku'I':;'&F:.n"m;'q':l R LR R R R R E
il

a¥ 13 oAdx FEE A& I9 LC/MS data
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ppm

T T
60 40 20

AE 119 13C NMR

160

a2 15

o420 100 80 60 40 20

Reference (Quercitrin® 13C NMR)
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HO

OH

OH O
OH

2% 16. Proposed compound, Quercitrin

A7) BAd o) 2% quercetin, quercitrin o] &lo] T3 AR oz RIS BAI Ay ¥
177 22 LC/MS profile 2 2@ 187 #Z£ 13C NMR spectrum2 9o, & Azt
3.4-Dihydroxy cinnamic acid(caffeic acid) 1 Ro.2 F43H ). Caffeic acid & 2294 ligning

internediateZ &# A 9loH, &4ksl 7lE, WA Ve R FHEF 71F 5ol AFHAL

B B 1 JAIRT i B il £ dMaia el 1l V10 e eV { Vi W) Mia 1300 ipi

T |3 el
1l

E 1 fifl
ire

.|e,-.|.J.....!.\.,-.'l?-‘ W

| | R 1 R A R Y3 SR R T S R e e

T T S 1T Y R M Y R T

|Wom oI s I R a0 4 R0 o WU omn T MO D D U MDD oD mEn TN 1D i
mife, fi

a8 17. AR FEE AE 19 LC/MS data

- 49 -



168.18

T
200

T T T T
180 160 140 120 100 80 &0 40

a9 18 A3z FE2E AE 119 13C NMR

20

ppm

180

\ \ [ \ | \ \
160 140 120 100 80 60 40

PPM

2% 19 Reference (Caffeic acid9] 13C NMR)
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OH

HO

HO
28 20. Proposed compound, Caffeic acid

)A
o

K
4
i
N

K
ot

0

Hr

B

1. )

o]

(A E: FB71BAA AT o]dx Ao ElE FEES AHE:

Nd

of
g

A
£H

g4 714

L
.

J =A<l Cell viability test

9t} Cell viability test

S

R

2=
T

=
=

NO assay

L

.

(Promega kit)o} @EHE ZALE

—

0

-
ol
Jvmo
A
u

AZFAN E4E Hole FFEE

ki3

N

T

o

e
-

a8

Hol

o
R

O

dac 1 %

=0

Fod 48217t Hi <

7}s

A

}

°
pud

A 2]

A

[e]

=

s o4z 228

S

ST

35
- 51 -
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}o] Griess assay
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cell supernatant
» NO assay



FolA NO BE7l Solhe & & ATk ol oj4z 22 Eo| LPSd) o5 HEHE 2w
%2 Al NO9| 27} wobige oJvdch

> LPSZ A= HepG2H o4 LPS ¥ o}z oldolHElo|ER &8 223 F2Eo|

T Q2o vAE 4T F9 sk Cell viability 23 23} LPS 2 oJ4% 58S 9%
o2 EE go] AYF RE AYFA Eo Hsted ME AEgo] WX Gee B
sttt (24 21).

Al

2l LPSs} H7ls 3t 22 oAdx FEEC] AX A2de FFE

o
=]

b2
=]

Cell viability (% of control)
n I
o o

o

= 10 20 40 80 100
HCE {ugiml)

9 21. LPSE A=3 HepG2AH oA ol 4%

5289 A 4Egd WAL 9%

» Ol J2ERE JEHoAMHCIER Y FET FEE2 AR ASde 9FS FA &S

& g AAgTH

O ZTAIZA o4z F2& g F LPSH o F=H+= Nitric oxide F&= 2J&4 <2 A

» A% =ZE Eo 3 Nitric oxide W3S A3t Nitric oxide EALS LPSZE 7H
oz 2EES ¥z 7h7 A7 39t} ELISAY €3] Nitric oxide

FTEE SA%HY LPSE APshA] &2 thEL A= Nitric oxideZt A9 glge &UE + 3

» LPSE A3 4 d ol E Nitric oxide7} F3 814 F748MA T (28 22. lane 2), o] =
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r

Nitrite (pM)
¥

P w©

[

iRIRIRE

LPS
(1 ng/mi) + + + + +
(’:gfm*li - 0 10 20 40 80

Y 22. oA % dHEolAHE F&E LPSE EA43t" A XA obFdard (NOYo A2k
A AE

FE2E A ¥ v gFEHoE Zade L AAEAG (2
% dEolAHolE FZ&E; lane 4, 20 uM o] % ol H|o]E FZ=E; lane 5, 40 uM o€
ol EIC|E o]dx FEE; lane 6, 80 uM oAz cHopAHEFEE) (2 ¥ 22)

22. lane 3, 10 uM ©]A

» A ZXERE dHolAMEER £33 F&2 LPS 93] 45" FEoEZ O Z NitriteZ

> oz E2RE F ] DPPH gtz 2A 5ol o kst &4 & 243 2%
Aol Bitst FAo] EhaS & 4 AUT (T H. 23). 1723.9] right panel> DPPH 2t} Z-¢] 2
7%5-& ESR signal 2 YEFH A o]t}

S
e
Ko,
Jg

0

Q
- HE=(2)
'E a0 control
E
E 60 0.01mg/mL
o O
§ A
§ 0.1mg/mL
= Tmg/mL

Concentration(mg/ml)
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HH
_ SREICE)
Z 8 control
=
;; &0 _a )
o 0.01mg/mL TN A
e !
5§ 2
2
g 0.1mg/mL N\
E [ ‘ Tmg/mL

" Concentration (mg/ml) )

a9 23, ofdx 4 B9 ESRY| 9% DPPH gte|Z &A% 574

- deg 2220 &ue 40 WA F22EE, ddobieolE, 22 ¥ Wi
e 7 222e) DPPH HUZ 245 3484tk 19 24. & Z2ejol=s) 9

E *.I x L N AN
T 01 °-I-(Hekane) control et NN
I & \ / ~
5 N
gl " 0.07Tmg/mL R D
;I . AN Fat
g 40t
2 0.Tmg/mL
F 20 ¢
o grob—e e — Tmg/mL -
0.01 0.1 1
Concentration (mg/ml)
0{A1 X (Chloride)

T

E N

'? 5 control AAYA

Z AN aN

g .

i 60

S 0.01mg/mL

2 W

: 20 0.Tmg/mL

: !

: . Il -

0.01 0.1 | Img/mL

Concentration (mg/ml)
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23 24. oJA % Hexan® Chrolide 43 ZZZ29] ESRe| 2|3+ DPPH &}tz 2 A4S =3

> 29 269 Al A} Zo] o] J2ZHE AHoMHER 8 FEEL FEIEHCE
DPPH 27 &7 %0] F7tehe Yehidlem 2 5 100 ug/mlo] 71 £& 842 B 2
ICso 3H& 481 ug/ml2 BB H A 18 26BE DPPH ]2 A A%< ESR signal2 Vel A0
2 ¥E9 &2 2 DPPH ghrjZbo] Zadhe A2 2 eyt

100
™ [ B
80 =

= contral

60 - 0 pgimL
0.01 pgémL
40 F 0.02 pgimL

& 0.04 pg/mL

20 + 0.06 pg/mL
0.08 pg/mL
0.1 pg/mL

1]

0.1 pgimL
0 10 20 40 60 80 100 200
EAfraction of EtOH extract from Hc (ug/mL)

DPPH Radical scavenging activity [%]

OH 26, AHZERE dYEoHAHCIERZ «8 F&E9] ESRe| 9% DPPH &tHZ &7%

> oz B s Gd= oM kst ARt b wskew, Sule] S o3 4
E=

FET £8 FE=0] IE a7 7 =0

3. $9% AL 2 o4 2289 338 /A 7 (in vitro)



1L &= A9 A - F A2 2 EF5 A @Ay TEFE 4

O ZHAIE oJAdZx FE2E g T LPSH 93] fF=%+= iINOS (inducible nitric oxide

synthase) @2 Yo = &2 A3

= REe i =
LPSE A ZE 243 AJA INOS @¥jd o A7 F, oz F258 TEEE 744 A
2 sttt HIEA (immunoblot)E E3te] iNOS @i do] LPSE A 2étA] &-& thzT oA
= 2Tl A9 ¢S AYE & d%en (2 27 lane 1),

X
o
ot
2
X
1o
£ b
Px
l‘—Ll
g
2
A
5
n
>
Obo
5
o !
o
juic)
N
=

= 298l COX-1/COX-2(cyclooxygenase type 2)2] ©Hjz o] 1&gkt o]
2 golry] 5k, B AT AE  BV2 celld] LPS 2 JHZEEE ool EHolE
ES FEEE A3t AEE wj et 18Xt & g A S T8 Western blot
COX-1/COX-2 S o] w3 SpArS ool shdch LPST 23t ZoAe] 23
FAERIL, ARZEZHEH oHotAHE FEES T
F&] oro

Z < <l
A2 gk ddge LPSTE A3k o Hlst] T& oEFHoZ COX-1 Tdufdo] HEHek

BV-2Cell

HcExt - - 20 40 80 ( gm)
LPS(1 gm) - + + + +

vos ST
oo [

COX2 = = e —

B—acﬂn ———— -

a9 27, o4% dgobqHolE #2209 o3 INOS, COX-1 ¥ COX-2 ae] WA
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- olgxz ¥E 8 222 LPS o g oAsE

Tl AQT, G2 A A P F&, 53 iNOSsH COX-194]) ST

N o
b
i,
juts

1 BEZ FHS RE d4E: 2B FIZ )R FH(n vitro)
O #3&A cytokine =4

> o4z oYoldElolE &Mk @34 cytokined GAFE AT AT sl WEA B34
cytokine?l IL-65 kitE AME3tA ZSA3IYTE ol AA4Z A HoMHO|E &A7} IL-6 5o v
AP FI8 Aol 27 8oA R uel Lo| A4 cytokined] 116 FEE LPS Az] &
3% A% LPS AlzolNE L6 7h 843 S7Eo0 4oz oz olgelHHolE 27
of ZolA i o}%{ 2 @ % 9tk WA oz ololHoE £A7h @F4 cytokined) L6
=EHOZ AA7E AL BGAT) (2 29).

["lr O_u

2

ol m

700

600 _I_

500 2
400 { =

3 B3 .

= 300 T =
200
100

LPS
(1 ngiml) + + + + +
He Ext.

0 10 20 40 80
g 28. 54 cytokine?dl IL-69] &7

i

> 2¥Ho2 2 0 oJ4x oUohEIE &AE I, FEZo T} e BAT
Aol ol A@PEl g8 FBHAT. dFWee AAF delHE Quercitrin FHE
AgelEolE FHFER] ERE YPFURES & 5 AAT (W B ‘o4z FEE

i
olft
td
td
)

[t
o
ofo
2
2
ox
B
4
e

— m.[n
1o
)

N,
ol
=
2
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> 2 AFAE F43% 04 28 A 3FE e 25uEE AREEIen. F 5ToE
Z 7 5018 AEstgTh oJd % 2EE crudest 3 23 oY olAHoE ZZF 200
mg/kgg AL om, ALEslErA(CCl4)E 10 mg/kgS AME3EE R, Com ol SAHZE
T, AEnde FARERToE AMESAT [F 3]

> AL w9 2(GFH, male)7t FEAGHA dnE F dF U3 A AFAT. HAFsE
AEANA w4 3 &5 FEsr] Astd F 5YFESG HIgEHAS FASIEd, 8%
Crude$} o9 olAHIo|E £8 FZE& 200 mg/kg 2, DMSO(Dimethyl Sulfoxide)E ©]&
st} Hof 3Y Bk A Zo 5ol o] % cruded} EATHS BEZS E3 FHAHS

=

=
==
RL

I

2 Fgstaen, of 7IkbEer CA4zodl= DMSO, djvtd Fojl& DMSOe| =<l dzwid

TS Eodlgon, o] & mlAa o]EL SAPNETE corn oilthE EAsRa, e A U

Toll M= 10% CClUE F7 Fo 313 6413 $o A5 3dF¢ Fd A= z
& 7

>3 T aEe % &8 LS A% 92 5o VIS TFE AEed, 4 2

%4 FRVIAZ /b4 TIkbs AXA kAt 153 ZIkF et AHrhY, o 4% crude, ©f
z +=F F2EE DMSOo| &3AA A7E T3l FoAsty, Adstaa

T2 DMSOws A7 F4 ith 25~753 71dedte 1% CA4E BT FHT F 6 A
]

(e}
ol A Fol AEutd, AR FEEL ZAT FA sAiH ¥4 T &Y /2 25FF 1
ARAE SAURTL com oil TS BT E P $9 2L AL EI FA, L A4
e FEAFEeH 3 s AT A E AY ARE HHES kil 1843 Fo
4L HEY LS HAEIIAT
(%3]
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ccl4 ccl4
o control ccl4 ccl4+2 g nd N i
47 +0]Ad % crude | +o]AA % E.A.
=4 10% ccl4 10% ccl4 10% ccl4
in corn oil in corn oil in corn oil
Al 2kZ A corn oil .10% CCM.
in corn oil ~ j
silymarin o] % crude oJA % E.A
. . ccl4 ccl4
o control ccl4 ccld+silymarin N -
Y +o]Ad % crude| +o]44% E.A
A 1% CCl4 1% CCl4 1% CCl4
A ek A corn oil iii)ofn(]:ﬂ in corn oil in corn oil in corn oil
silymarin o] % crude oA % E.A

S

&

> AtdsiEad] R Qs F4 % &4 f2d s
A A 100u0g ol&3ted mANR O mHH7 A
a1 jEsl] Aol dAe AHSFT (1 nl sylinge
4Tl 1600g 1583 daReisted 3

YEad RA@ASATH. theoez 027 &35 o

B3 2 el doeg FYste bl Holsle

ok

et i

¢}
oX X
fuj
9
=
4N
i
o
ofg
-
X,
i
i\
o
ol

%0,
2 rlr

}ﬁ

os)

N

il

o~

o

o,

Ru)

u):

=2

% b

ﬁ

ot

)

a

2 8
oNofo 5 o

e 2 FAE 239 ¥ ANE VYIAUT. 0% APL 99 42D B& s5RaA
(Immuno Histo Chemistry-IHC-8, RNA§ % Immunoblotf). IHCE It X ELH 3=
(Formalin solution neutral W3 10%, SIGMA) 4Tl WA R # 33t A EZA v, 15n
tubed] TEYH I E 5w 21 7F 171D 1LtubeZ & 71th. Real-Time PCR9l| o]&=E 71& 1w
2] £H]¥ RNAlater (QIAGEN, Mat No. 1018087)o] ¥ o] RNA7Z} E3HA FEE 5o
4C BFER 3 Ao AHEEY] A7AXE -70C ¥Eae] BAE T Immunoblotd A
© dIA=TZ FHA Fojx utE AA AL Fo] dd &, HAERBI ¥ol yEa (7
0C) B&3o).

a9 29. FEEL AHEE vk I HE 3 EqAH
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o8 Y &Etd olr|=Ed AT A (Alanine aminotransferase; ALT) 4% 34

» ALTE GPT(Glutamate Pyruvate Transaminase)Z}3il%= 3}=dl ASTS} vi7A 2 A A S 2
Amino acid®} Keto acidZte] Amino7|E Ho|A|7]|= AL Fudl= aidolt. AANAM=
TCA cycled] QoiA thAMFE T Amino AcidAbolo|A Amino”] FHol& ZA3sH, 7+ A%
of Wo] &A%t} ALTY 7]d-& Alanine, & 3}-ketogltaric acid2 ALTHFX = AZ724, 744
F(FEE, HAENE, A, AT BEE M2 W o Asste ATl Utk
ALTS} Ao 8 ] ofAxFEHolE ofn|=E AT ElolA|(Aspartate Aminotransferase; AST)
AT 9G] ZH3A T ASTE GOT(Glutamate Oxalacetate Transaminase)e}t% 3}H, A
3} Zho] @o] EAFE. ASTS] 7]1A-2 Aspartic Acid, a-ketoglutaric acid2 ASTHX|71 A<
ATe A2, AZEA(LY 4~6A13F Alololl F71st7] AlFretH 24~36A13F Abold] Hix), 3F
SHHE A, T, B W, )T 2ol Aot AYd & vk ASTS} HlwsiM =
2299 BEsd Ade T Wol ASTZE ALTA) Mgl f440] Fom, a8 o]
= ASTRU+= ALT7} Z4Ado] =t} ALTS} ASTRE S BiovisionAte] ALT, AST assay kitE
o] g8 oF ALT, AST 25 83 2ulg A¥o] o]&3 An: thex 2rh

A EAT Atolel A%, Nowaa & wAe e
agdAE 7 29 WE ERAE Solatgel gAT e TAE vlmetel WHe w, CCl4
FoA el BASL AR ol Yrke Aoz mel SAUZRT ¥l
olHQl Wz} JAATT BV 4 o, Aoz oA AQEL 4

HAIFE 7R B APFRAA AFAGE /\}Eﬂl A AR A2 4T T A
o

! =
oot Mol HRE W AEIBL FAA 43 Bol HezA o B T4 25 o
AAZ o] BolF Mt AUTHL VUG & on, ol oAAA APH AHsh Hlm
dol Bgte W, §4 EE AL 7 £4L 2] TAE FANNGT AL Y & 3
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> AMAStRr A AT R
AtEE A Fojol] o3 7F &4l dojd A UrE}kkE}. %**4011 A Fd
ALT 2 AST 84& 77} 967.4 + 2675 IU/L, 237.0 + 18.6 IU/L2 A}&3}etAh
256.7 IU/L, 297.7 + 214 TU/L)ol| Hls} FoJHo2 ZAstn. o d&-cruded s 8 ALT
2 AST &4& 74zt 873.3 = 260.3 TU/L, 237.0 + 365 IU/LZ A3t io] Hl3)] S94&0 3
ZAa3tgY. oAz EATe 8% ALT ¥ AST &AL 5391 + 1523 IU/L, 2387 = 365
IU/LZ Yety AMEsteridd vlaste] Bobs of @434 4o (28 22). 949+
ANA FAdhzTe 3 AST € ALT &4 Z+zh 3542 + 569 IU/L, 337.7 = 375 IU/L=Z
Atdsleb s 7 (378.0 + 30.3IU/L, 4355 + 223 IU/L)o] ®la) foz oz 74stgnt CojA
%= EAFS 8F AST 2 ALT @42 Z+7; 2283 + 559 IU/L, 271.0 + 954 IU/LZ o] A
Atdste a3 Hlastdes W @45 A AT

3

A,

v
)

, AMEs e A BT AW ALPE FAAdETd H8 fodo® A JEHH (2
g 30). FATENMY FHRET 2L oJAdE crudedd ¥R ALPE zZHzt 938 : 032
mg/dL, 7.24 £0.06 mg/dLZ AlG3tetAaT (10.10 + 0.07 mg/dL)o] Hl&] fJFo =z A U
Eyton, oJ4d% EATY A$ ¥4 ALPE 897 = 038 mg/dL & 2R HYR TS A
o] FAYZRT L JAE cruded F ALPE Z7}F 8.01 + 0.09 mg/dL, 8.06 +0.12 mg/dL
qom oJHdEx EAFY ALdE ¥4 ALPE 816 + 019 mg/dL 2 AlgEseks (9.94 =
0.03 mg/dL)ell W8] FA43 w7 R FJHoZ LA Yeigt. wetd ok FEE £
A AHE WY AST, ALT, ALP A EE Agdgdaded vls) Fodoz HaAze

M, olg% 2% 249 HAL BHOR AW 2 £4L 98N 59U Ao Andr

—t

A. Acute *2

1600 f

1400 T mALT

1200 - WAST

1000 T

800

600 T

Enzyme activity (%)

400

200

CcCl,
Silymarin
Crude Ex.

EA Fraction

1 1 1 1
[ T S
[ |
[ |
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B. Chronic N 4
500 3

430
400
350
300
250
200
150
100
30

0

HALT

mAST

Enzyme activity (%o)

CCly - + - - -
Silymarin - - + - -
Crude Ex. - - - + -

EA Fraction - - - - +

ALP

[
oo
=1

mAcute

=
o
=]

BChronic

i
T

[
|

Alkaline phosphatase activity
o oo (=)
=T =T ]

CCl,
Silymarin
Crude Ex.

EA Fraction

a9 30. g4 1 5A4S dode EZ tig A dEid olr|=E ;A3 A (Alanine
aminotransferase; ALT)¢} adgbd ol Z g olE o} = E &l A1 2} A| (Aspartate
aminotransferase; AST) A4z <z X AlE}olA|(alakine phosphatase; ALP)2] A=

%%

- 34 2 BAE YerlE B takd el Wl ZAss Pehd opplEdsmzA
(Alanine aminotransferase; ALT)¢} ol E|o|E olm|=EH A ‘HE]-X%] (Aspatate
aminotransferase; AST), 28|31 ¢Z]Ad X Aule}A|(alkaline phosphatase)d] A4 EE 43}

Aot (27 30). FAT BY 2NN AGFELE AP 2L control T Y51l ASTSH ALT
o BHEI A3 Eoldel H HYor ol B AAHVLT A% F4 T £4] &
THUTE AL BASAT. AT DA A 29 J4E FE2ol e ALTS ASTY 24

22 AYSA MU AgnpLe Ao 2ol Hstd BRI i)
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gk 53 2L o4z YT BFEa  dEolHEE £8 F2EL o4z aqudedH

Maste o R BHE $2 UEPo 2 ESR7IVIE o83 dgolAEolE

o| DPPH 2ulZ 2A%<¢ 58 248, 34350 F2T ¢ sius 99 29s
3 o] et ojg} &z}ﬂoi

PP

A ==
TIFEE

LT9‘r

ﬂJ

oulgTh. FATH A EF A}Oﬂ:amztu re AP ol A
Kr

» 34, W 4 9 odR FEES A A T2 AXER FEES AHEsHA oYt

Ardsteane Aeld 2ol sl HDL SelzuEel 4% wgA9olA Sylimarino] =13
Z7lshgom, 53 o4x ¥4 LDLS = ;

=]
Age FAHNPZF(0.1986 + 0.042 ug/ul)T o=
crude # (0.1533:0.068ug/ul)o] AtEsEhAT (02137 £0.012 ug/ul)o] Blate] Foxoz 3}
A3t4ch o4z EATY AL (0.013:0.007ug/ul)e] 7A-$ AlgserATd HweFgS o,
LDLe] Y o] 74 HAoZ Hol FA, W4 ZF 79 A% FE2EL A AHEd ol
EH 28 E S 2Hse 28AZ 48TS Hx2 HH

fr

W Total
0.6 EHOL
05 T OLDLVLDL

0.4 4 T

0.3 4

0.2 4

Cholesterol conc. in serum (pg/pl)

0.1 4

C(:IiU - + -
Silymarin - - +
Crude Ex. - - -

EA Fraction - - -

14 1
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0.8
B _ mTotal
= 08 BHDL
?’ 0.7 OLDLAVLDL
g 06
w
£ 05 A
=]
S 04 -
(]
T 03
g
B2
2
001
U .
ccl, - + - - -
Silymarin - - + - =
Crude Ex. - - - + -
EA Fraction - - - - +
2% 51 34 % 54¢ dovle 2ho W ¥F F % AF, HDL 2 LDL o2 e
FF =7
O o4 % FZEo| HepG2 Al EW A4 SREBP-1c #&@ A &7 &<

> LPSE CCl49} HI=3 7|2 Tt 452 F2 st22, HeG2 AlZo] LPS 1 ug/mlS 2
A7t A e oAdx AHYTE (¥ 320 3 lanes F WEFE(PBS, 1. Lane)AEE
Immunoblots A|d3te] oz FEFo] FYsiA 2HE =EAA ZFdEWE-1c (sterol

regulatory element binding protein: SREBP-1c)2] 23S JA|gtS ¥-3t}.

HepG2
= CrEx. EA

uSREEF‘!c“
ap-Actin |

i

a3y 32, oAz FEEo] HepG2 Al EUolA SREBP-1c & A a3 &<l
O oldx FZE9 7+ 24 | SREBP-1c ¢d 4 &7 gl

BUYNA FUT AYEFFEY o T AWF ARAA} ¢ 23 1) SREBPIc 2H
Ash Bee] YA Felsts] s eF o] SREBPE APy FAzHBe) 4T 2
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2o #BAH= ELE BAFSt M Aty EHLHE $4S 2= 8T

o o}z FEE Crudes} EA%%%O] b 24 o SREBP-lc Z& A a747t 9l
Sk (2" 39)
SREBP1c

I8 33 oAz FE2E9 T 24 o SREBP-1c 2 A a3

_ll
o

(£ 4]
=4
Body control  CCl4 Silymarin C. U E.A
(EH:g) HE1 27£1 7l 27+1 2],
Liver control CCl4  Silymarin, C.U E A
(TH2:g) 145+0.08 1.52+0.1 1.32+0.15 1.21+£0.18 1.52+0.09
2y
Body control CCl4  Silymarin E.A
(£+2lg) 3341 29+1 25+1 251
Liver control Cd4  Silymarin E.A
(TH2:g) 1.53+0.16 1.88+007 1.51+024 144+016

> 2% 349] YEA ue} Zo] o]4x FAZH M RF(Com Ol Fo), Frtd Tz
EAQ spes 1HE ARolw, E 4 A¥e) A18E SERDE ZEA) 1) FAo|
o AWEoR B8R T Y7ol %Y F4 TBANAE 4 9 FFE BRAE Foli
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A% AAos 2@ AaEe A% 0L AR AR 73 $U ARFEA 3

AW AR e 7 AANSY AR HAZ S FololA /A% BT BEA Folt et

4o AT, e TAE SHNET e FYREER vastel Rge W AdEs

AN g wol UrezA o] ER F4 1FW vHIAAR o] Soldel Wast ddivky
o

#ud 5 U9k

<
81" gy olm L—_.E_%-’llﬂ?/} (ALT)QP
O}1BE O o}vlE Wz et A(AST) FAol Bash WA 2 ZANA FAAT FAol B
A3teE HAA 2 guidel AAIAR 2HE ZEAA ZAFHHA-1c (sterol regulatory
element binding protein: SREBP-1c)9] ¥3dH-& Fyxoz AA|Fgo =z, 7HHF ou & X5
M) 834 ALEE S ATh

Control CCL4 Alz|Opgl

Crude

a¥ 34 U =4 dode EEY dE vk As "2 T FA (g)

- 66 -



A58 o ¥ 24 Pug BRI Ao FAEH 04

Age 1 dRE AHs 10%9 F4 formalind] 1

v
i

b
ol ¥ o

35ell X sp 2ol thxT o] IHMES Az e] Fe
A kot A}%‘ﬁ} AT GEFAT xA

stal o] AU 2dE dASHA Gte™ AW WA % JApE @A BFH &
A=t Age & ilait}. At g EAs HEEZQ silymarined FA% o 3}

AN AZHN} BLHAQATAGHEL BE FqTRT £48 249 Huo] B

= Qgs Adetz, Hsi @Al
310 1% ALY Fel, o] BE

r

ox Mo 4
y

Jﬁﬁl‘-{mm
o
o2
ox
)

R Y
32
i)

\

ZAYAL ol REe] AL A4 A5 de] WYL FIY 5 Ao e I
FAME o] theh} AZ APl AFHALS FAstgth o 4x JDopHlE &
2EL Foid BEANNE AT At FHPG BARANNE BEHA gol I
AZ ABSETL BE Ao AVHAY. Bebd 4R FFEL AGHVLE AT
4 AMAANEE ERH Ao ARHYT, £48 25 HAANE SEE Y=

A9l silymarineRt} 43t Ao 2 ALFFHATH

e

0

i
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&3

T—

-

A vA

C : Silymarin, 200x
E : Ethyl Acetate, 200x

B : CCl4, 200x
D : Crude, 200x

=

o4 AMPK &/d3} 7|

-
X

6. o] dx F==°] HepG2 7HA|

E

¢l HepG2 A

3 Aol A E

2

AN

Bl
gl

T AMPKe] &

ERRN

s

7

1

Z]H

kol A F-H

g7t 3Ee &

\

A
Lud

1

o

Z AMPK<]

3, 2 FAAME H|go]

A

Uds =

KR
=]

%

tH
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A4 ek

> Hgoz A% WTTAAVF L MLIAY AYLADY Hegty wYHY oo
2 AZ4ET NLEY AP BEEL DA Dot RASTFEe @ Pz nE Ast

S A8k},

> HEEFA ANASe] E AFe FAAT FEY FUE d AXE W FEAAWe] F
7Hete Ag BEAolH, 2FI2e Y AW AP Fa3 2 FY UL FIE
dFo2 I oA AAEAEL At ARAE AR Fod 'A<, acetyl-CoA

carboxylase (ACC)9} fattyacidsynthase (FAS)f-Hx}le] AALEAY F71E Tl dojyr o] 3
Aol A sterol regulatory element binding protein (SREBPs)7} 2F3Z 29 H&S uj/fdte 5

2% A deiA ik

» SREBPst At S 2H S AP A2 BEHE G458 84331y 7oA X
kg 2 2HE AL 2-3E 23 AALZAIAto|th SREBPY & 1a, 1cd 2¢] Al 7}
A Z%F7} slow, SREBP-last SREBP-lex 2 At 2 4AWe F4d Bosin

>~ ZzAo|ME SREBP-lcs] wdo] $AMaIH THEANY FAAY FAH BET FAS,
ACC, 53 2 $A%9 @H8g G 7+ SREBP-Ice] 8L Z7}A

2y
(o
t
X
N,
o
>

jm
o] AYAANE S/ BHF o2 HxA FAAEY HHS {FUdy. o83 FFIAA
G} Fhof| A FAR ] Z=Z o] th3F SREBP-1c®] 98L& transgenic, knock-out 5 & in

vivod We a4 39 HolFh.

- MRy AWRARE el BEHE AEFEY & Fejolth 7rolN SREBPcE
g3 A3 A YA T2 EAQ FAS B ACC 59 wAS 2AAA A% 4L &
THTh AT ol ATH AX O olUA IS 2ESE AMPKI} HE

Al Fa@ 9% SRl RuHAT

~ AMPKE M Z¢] olix] £2& #Ase o
v @A) ool Auate] B-A8E AFen ALAAL AA T AMPKI} 4k E

W AL 7™ #stE ACC R HFAFEFA o] 7FAE)

.

k'S
.
flo
kol
o
N[I‘l
0,
=
s
o,
o
1,
9
N
o
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| Fhedk olaksl® AMPKE SREBP-1ce] &3-S 9 A|8le] SREBP-1co] ¥37 {AAZ &

# A FAS, L-typepyruvatekinase(LPK)%5 2] =& =3

o
i

» Metformin¥} thiazolidinedioneAl €] <FE<Ql pioglitazoned} rosiglitazone©] ZHA| X ol A
AMPKE 4827 SREBP-1c W8g 7+2A1Z Myt olujg}, SREBP-1co] ¥d §AAE 7
2AIA ZHA e ARRAES JAIFe] BEi = wEpx  FAEAA o8z FEEC
AMPKE Z/44]7]=A1¢ AMPK &42 53l SREBP-1ce] 2HS A T|=AE LotE U

—_—

O A% FEE] 2732 AAFEY LsEE 59 HepGAlZo| Mol Ax=4d a3t

v
>
oo

§id

Hoz=  AX wd AF Y Al EZF(humanhepatomacellline)?l HepG2A4| L=
minimum essential medium (MEM)®} X]ol] &2 A (antibiotics)9} fetal bovine serum (FBS)2-
Hrhskel WAt AEE AT SEB AAE 7T BN 5% Co2el Aol
Mlokeli 34 Q whoh Al s,

> HepG2AZ& 2232 Astr] 4 FEFMAS 5 mMe] 3359 22327 3718
MEM A4 147 S st 293, 25 mM FFR2E 2443 B A5,

O oJH% FZEo 1¥EZ 5% HepGHZ A ZFAAW 2 ZH2HE A4 9A

> HepG2Al 2= SFF32 Agsty] A FEFuAL 5 mMe ZRAHA SF2L7F H7bd
4

MEM Hj QoA 1A17F E¢t wjdalgny. 283, 25 mM SET2E 244

)
ol
=
_>f]_'4
i)
Ol
o
bath
H

25 mM ZFIA2E AP A o x FEES 10, 20, 407 80 ug/mlE 24417 B A
2lsle] Nilered Aol olaf &1 A3} o]z AT G| %A Ho] AFS FACS

EA4) o8] BAY 5 AT (2¥ 3).

o
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A 120 ¢
100 +
80 |

60 |

LDH leakage
% of control)

40

20

0

Glucose . ¥
(5 mh)

HCE (pgiml)

100

801

60

LDH leakage
(6 of control)

a0r

207

0
Glucose 26 mM

HCE {ugiml)

% 36. HepG2A| X oMol oz F&

A Marmal Glucose |25 mMI
= Normal
=
k-2 Glucose {25 mM)
“
gﬁ
b -]
= 10°
FLZ-H
c
4
100
~ B0
-
7 £ |
E E &80 |
2o -
[=] | “w
g5 ©|
0 L . — - . . '
Glucose 3 = Y + i
(26 mM) .
HCE (ugiml) - 10 20 40 80

9 37. HepG2 7HAH oA o

20 40 80 100
€ € £ €
+ + + +
10 20 40 80
Eo| tig Ax=yd 55

B 100
oy
g3 @ :
o
a3 .
g3 ®
s 2 : r:
§2 <
2x
8w
s 20
&
oL - e ki . .
Glucose (25 mM) + # + * ¥
HCE {pgiml) - 10 20 40 80
D
#
507 N
B o= 3
L I ,
s 8 -
o o 30 o
&g .
§2 o
g2
107
o il e " B —
Glucose
(25 mhl) : + + + + +
HCE {ugimi) ¥ 10 20 40 80
- = = O - =
Ax FEE AWAAY A8 &2
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> Nile-red G2 23 Zo] A33tH . HepGH EE 6well plateo] 7]t} 25 mM &
2329 o] FZ2ES 10, 20, 407 80 ug/mlZ 24x]7F F<F A g

3l 8thS PBSZE 23] A HE & 4% formaldehydeZ &HA17F T 8% The 308 S AL
o 4] Nilke red (1 ug/mlhE FAsIAT. G & A X AHETE FACS FAHX 47
o o8] EA8th (Becton Dickinson Mountain View, CA, USA). RHto] A3 d FFL 9
ar B AvjAdd os) #&FE & Ut

FACS fAZ A7)0 9s) AgZHe AFHoR va BAY 29 1%% FF32 AT
NEZANE A FH0] 4338 ki, AJHZFEES 10, 20, 407 80 ug/mlz A%

MEZZANE AwZHo] 22%, 30.7%, 49.9%3 57%=2 7AHAT (2Y  37A)

oz FEE 3 FAALH FH2HER AT FAHJeH, AHxFEES 10, 20
7 40 ug/ml2 MRS W FAEAAGY dAEL 51.2%, 635%F 688%, °lAUTt (LH
37C). 3 olAZx FZEo] 1¥EE HFEH HepGAlZoA Fxo&HoZ 20, 407 80
ug/ml2 e elge o 49.7%, 64.5%, and 68.8% 2 A3 7AEL & & UATH (ZY 37D)

©)

AMZFZEY UZFIA2E FEH HepG2 A 12 SREBP-1c, FASE & m X 9

ofk

SREBP familys F%% 0 2 basichelix-loop-helix (bBHLH)FE S 712 A% B3lo] &
et HARIAZA0]E F SREBP-lcd¥ A AXA|wte] HEAstE Jei2 Z2FE o U
7} FY2HE Aoy SFF 20 23] SREBP cleavage-activation protein (SCAP)o] &4
3}l ¥¥ SREBP-lce= ZFAAZ ©]F3HA H©, o]Fd Sitel Protease(S1P)<} Site2Protease(S2P)
o oJa] &afEo] &dFo] HoF o|F3te] SREBP-1c9] A FHzte] #dS FEgoh

=

» SREBP-1c= FAS ZZREHE A& ¥l ol FAS regiono] & -150 SRE$} -65 E-box
of Z&st] AP #ASIEE Fa3 Bl @ o).

> DEFRFILZ F5H HepG2 AEAM Y AN dA= ALAAAST AXU A5 ©
3l = FASYHE T #A 7} Qttes Aleso] B Ade Wiyt

» 238 A F2ZE SREBP-1c&A]+ BD Bioscience (SanJose, CA, USA)o| - F43}H 3, FAS &
A=  Cellsignaling Technology (Danvers, MA, USA), Beta-actin A= Sigma

- 72 -



(SaintLouis, MD,USA)| A FJ3tHth. 28 EFo <3 wwld 242 HepG2 7HA| o
Lysis $%9(50mM Tris-HCl, pH 8.0, 150mM NaCl, 5mM EDTA, 1% NP-40, 100pM PMSF),
lug/ml @2 Esas A A (Luepetin, Aprotinin), Imm DTTE A &3ty @¥id e F&
SRtk 7 ARE AR SFAF 40 5 30 BU F LS AdA AT

» Sodium dodecylsulfate-polyacrylamide 2o A H7|d% 3l Guids 28 =
Immobilon-P transfermembrane (Milipore,Billerica)o. 2 o]FA|HY. 2d &5 W  (blocking
buffer)©.2 x}e&t31 SREBP-1c&A] 2 FAS 3A Fo2 4TOA 1647 ¥HgA7 F,
horseradish peroxidase’} #X| #H o]x A2 FoA 227+ H$AZHY. ECL plus
(Amersham Biosciences)E Al&-3to] @i d w8 15ty Membrane < actin®A| 9} t}
Al BEEAIA AR 49 dHES ARSI EA SRlEAY. 1vkE SFIEE fFEE
HepG2 M %7} SREBP-le @ Ad&do] mXE ¢ Lohnr] 98] HepG2 A Xol o4z
3298 FEUE AYST A2 LR AT TEE FEIAE HEF HepG2 A
X (25 mM)e]| 4 SREBP-1c¢} FAS ©alAAH L2 ojdx F&94 10, 207 40 ug/micx &
] 2 dd (2 E 38).

e

A=

=
—_—

Glucose 25 mM
HCE {pgiml)
10 20

FAS lﬂll
sresec RIS
pacrv

18 38. AdEx FEE0 1vE SFI2E FEF HepG2 A EZoA SREBP-1c, FASHE

O o}4dx FZEEo| SREBP-1ci &4 vx= &3

» SREBP-1cA}RIALE] Luciferase®@A =74, oJdZ FEEC 2FIZ2E 23 HepG2A| Lo
S SREBP-1cZHA}&HA] o) " X &= JES Qtol B 112} Lipofectamin
(Invitrogen,Carlsbad,CA,USA)S- ©]-&3} HepG2A| 3| SREBP-1c promoter & HEHE EW
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2 AANHLL, TAFET &S EASY] #sted pCMV-B-gal Z2v|= WHE
co-transfection 3}HTH FZEY 5 AIZF Fo] 05% FBS 71 S0+ HIRZ wAE 3 &=
2427 o wjgslth o] AEXE EFdoeF T ¥ MHSI3 100 ple] reporter lysis
buffer (Promega ,WI, USA)E o] &3} B33ttt 4C,1200rpmo A 108 T 942 &
20 ule] A5 YL FFEA 7| (Berthold, Pforzheim, Germany)E Al&3le] HAIEA S =331
o). B-galactosidase@A & A5 20ulE ELISA readerE o]&3le] F33 52 420 nMojl A =3
Sta ©] e luciferase@Ad FX& BA 3t=d AMESIATH EE A2 SHHoE 33 o
F AAlete] BA AEE skt

»o] % FZEE©|] SREBP-1c9] &dHE A st a77} AAZAA S A P57 Y8t luciferase
53] HepG2M X ol Al SREBP-1cHAIZE R E LAY SFIL EF 32 F

Faxg o)z FEE9 T4 A7t SREBP-lc Z2REFHAS] #4%d vxe a3E

> 22324 (25 mM)e SREBP-1cZ A9 4L A8 ZI/MAAT, ol4x 22E2S 10, 20,
409} 80 ug/mlE 2| A FF2I2d) 95l Z7E SREBP-1cAA} BAjo] HE 9
2 JAHQAY (2 39).

(i
3
lo

4.5 L]
2Ea "
E= B
oo 5 3
a® =
- [+]
ag B TR
L} n A
ﬁg E 2 [
g2 £
w 1.
o -
Glucose 25 mM i * * * + +
HCE pgimi) - . 0 20 40 &0

» o}z FEEd 93 p-AMPK ¢ 2@ FEoEAHoz sy YA oz &=
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£ 10, 20, 40, 80 ug/mlE TEE Z2IAE §E% HepG2 AlEo] 2447+ S+ &) stge}.
AEHe 99 £

» 4z FZEE0] HepG2 MEAZAAX AMPKE &3} A|7|=AE golr 7|

A3l HepG2H|E ol oz FE2ES & HE A s AMPKY <133} (Phosphorylation)
& ZAEITh AA8x FEE A o3 dA AMPK @2 ®#shyh iy, AMPKY

Glucose 26 mM

HCE (ugiml)
10 20 40

23 40. oA x FEEo] AMPK 44 mx= JA a7

nl[o

ol AF/ES QoEH, SFIAE HepG2 A £ A SREBP-1c2] mRNASH wheld g
ZF320 95le] Z7}E SREBP-1c AAF T2 RE A2 &4

o4z FEEo] SREBP-1co] TEHYA 7|™ol= AMPKS 2437} #E2oz FoAd Ao

olgte 7Hdol AHHO F F old W dA7E JAFHo|oF I AHx FEE
SREBP-1ce] L& JA|7]-el AMPK &4 ol9le] & 7o e A g Ad77F 28
& Aoz Asdn

7. TERY o]&% o x FEEY VT M B HFE
(A H ol 2% 7T HEG A )
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42 A4z ATHEAN 0D, Fu, DL T P FFEZ0 FHE wet
NAFLD ¢ #3¥&2 AT 0% o4 AT I=2 398 4135 AL HFH2 9
3, NAFLD o] A 7| Ao 3t A7}

A gtk & AFAME o|HE FEEo] mAYAIT I 75 BeY ANE FHH

7] et AEe JysA

» 2 AR A18S HPEEL Sqrague-Dawley (SD)A| SE=Z 320lE] & 3, AF
o wel G st} Aol (NF)# Aw2lola (HFD), mA|2lol+o]dx o dolA
gHolE $ZE (HFD+HC-EA100 mg/kg), A E2ol+o]4dz d|dolrEolE FZ2E
(HFD+HC-EA200 mg/kg) 2 AW Aol+oji 2  dEHoMHE FZE ( HCEA,
HFD+HC-EA300 mg/kg)2 2 U ¥t AP FE2olE AIN-93G dietE 7202 2o|2A S
ZH3AT Ay Aole i 49 ZTh
B Aol AHEE 4dFE2 3 v Y stainless steel cagedl X &3 Aolg AHFA
AHFNEE sta, 5F ASA 258 24+1C, FFEe 50:10%2 2H3t3, BEF7le 12
7t A2 §AFS 5FYY ASAFY. BE AF ol ARS7IZE FoF 4T dF
% St A@Aol2 533 AMSEH, Aol JHAFL wiF 23], AlF2 viF 134 dF A
Zvo ZA3ATH B A9 A7ustn FEAIRTH LS stel=geld wE sEAE] A
RRa=3

_4

A

>
:g
|

PR

of

EolA Al

ol

g 48 Aol Mg Z2e e % 13 2o

d

3 5. Compositions of experimental diets

) . High fat-cholesterol
Ingredient Normal Diet (g/kg) .
diet(g/kg)
Rat Control 1,000 581.5
Butter 180
Com oil 100
Sucrose 50
Casein 50
Minerals Mixture 19
Vitamin Mixture 8
Methionine 15
Cholesterol 10
Control(% calories) High-fat diet(% calories)
Carbohydrates 74.5% 33%
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Fat 3.5% 52%
Protein 22% 15%
Control: rat Control from Superfeed Co.. Korea
YMineral mixture : AIN-76A(Teklad, USA)
?Viramin mixture : AIN-76A(Teklad, USA)

O Algel AH 3 EA

Alze] AF HF A FH ta@7tA A7 2EE 20% urethane 1.5g/kgs HEA o2 F
o wtHAIA B FALe Aty APA A7 T 77 BERQWS A=351490
A& e ¥ A ? M w8 T4 AU F 24 AT
7hA] -80TC AL WEiel BaAsAt. ERANegZ & Fu(retroperitoneal) A%}
¥ (epididymal) F9 AYe HEd FAS FAHSAD AHT DA FA] 4TA
3,000rpm o2 2083t A& st FH NS F5sted -80T9 2AHL YEe] BASY

O
e
o
>

ST(aspartate aminotransferase), ALT(alanine aminotransferase) <74
TAESY &4 FFE €oF B 5 JE AST 4 ALT 4% 42 Reitman-FrankeH o] <]
E

(hatAeh e ALt 5% ST

@) = [V [e] (o] h= -
3 x93, A, F ZFU2HE € 1E=-ZH2HEL 54HE o83 BEY RAE
(eFHAIe) = AHEst] SN, ABE-FULHE FHL Friedewald T o AL 2s)

o 249 4

M
i

7t AAL& FolchHol 9]5le] Chloroform : Methanol (21) EFdS A&l ZZF 3
Chloroform-Methanol &3t4S 1:20¢] H|&Z &3t B3} 3,000rpme] A 3057 YA E
Z3t & Chloroform =& =349tk =3 Chloroform &9 A TritonC-100 1% & Ea st
of TS UET v dAFY FFHT 5o ol Ang WHoE FAAYH FEH

HES FE3Ath

1

O HWIxATH HA

Ze B = Z27& 10% T4 x=2Zddd ngsta g5 & A
b I =Y R :L_HH o}il 4mm4 P H S w50l  hematoxylin-eosin g Al 3} &
(Olympus Optical Co., Japan)2.2 &3} th

EEx
s

i

ol M

ot
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2. A3

1). A=, Aol dHEg, AolEas W3

D AT 2 Holgg

2 438 4
I} 300 mgeS #H7}gF HFD+HC-EA1007, HFD+HC-EA2007, HFD+HC-EA300¢ 57# o2
FolA 673 AMSSte AFREL, HoldHFE, Holas T& BESIAT (X 5). AHF HF ¥
AFS AHEH, Control #& 374+5.7

e

Flo

2 o), LA Ao, TA Aol HC-EA FF o] 100 mg, 200mg

g HFZ& 433+62 g HFD+HC-EA1007-& 424+129 g HFD+HC-EA20072 406+7.3 g,
HFD+HC-EA300:2-& 3964214 go 2 NFZ3 HFD+HC-EA300Zol4 HFZ Rt} fodoz
A2 27 FaEAT (p<0.05).

2 AR@oA mAEA ol HC-EA F594E& H7Hg HolE FFstAs o, Aol 44
g Aolagd UM FYH Zol7t fIRAR, AT FJHo2 FHAste], HC-EA A
H7F AT Faol EF0] 2 ALZE J4ET

® 6 Effect of Houttuynia cordata extracts on body weight in rats
fed high fat-cholesterol diet

Body weight (g)

Gain in BW(g)

Initial | final
Control 118+2.7 374+5.7 256+4.4
HFD 110£3.5 43316.2 31325.7°
HFD+HC-EA100 118+2.3 4241129 297+12.4°
HFD+HC-EA200 110+2.6 406+7.3 296+7.7
HFD+HC-EA300 116+3.4 396+21.4 290+18.4"

Values are mean+S.E..

*P<0.05 vs. Control

Control; normal rat Control diet

HFD; high fat-cholesterol diet

HFD+HC-EA100: high fat-cholesterol diet + Houttuynia cordata EA 100 mg/ml
HFD+HC-EA200: high fat-cholesterol diet + Houttuynia cordata EA 200 mg/ml
HFD+HC-EA300: high fat-cholesterol diet + Houttuynia cordata EA 300 mg/ml
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@ &7 A

FAGA el H7bE HCEA F29 HdAZ A% 71, A%, vF, 4 A9 wste
% 6%} 2ok 7r 23¢9 EAE NFT 10.63:0.35 g, HFDF 14.26:0.87 g, HFD+HC-EA 1007
14.60+0.72 ¢, HFD+HC-EA 300% 1321056 g, HFD+HC-EA 3007 13.21:0.56 g& 2 NFI
oy aAs AFHT oA feldes FAfen HFDEH HC-EA FE9S FH7He 17
Wae] FE AboldM e 97 2ozt gl

Aol ZAE NFE 216007 g, HFDT 2.36:0.08 g, HFD+HC-EA1000] % 2.40+0.03
g, HFD+HC-EA2007* 2.31£0.06 g, HFD+HC-EA300% 2.22+0.06 g©.2 7+ & 7+o] 97 =}
ol7} gl Ao YEhth

v Zeo] BAE NFZ 0.68+0.02 g, HF# 0.76+0.02 g, HFD+HC-EA1000]7 0.82+0.06 g,
HFD+HC-EA2007 0.75+0.06 g, HFD+HC-EA300F 0.70+0.03 go.2 NFZ o Hls] HFZ ol A
o =A YErsti, HFFol| Hls] HC-EA F&9S dFH$ HFD+HC-EA100w oA =8k,
HFD+HC-EA300F A& o ©A Yelvds 282 2ol& B

FH9 EAE NFZ 0.65:0.02 g, HF# 0.68+0.04 g, HFD+HC-EA1000] 0.70+0.06 g,
HFD+HC-EA300 0.68+0.06 g, HFD+HC-EA300# 0.67+0.06 g© & 7z} i 7+o] #-9] 3¢l x}o]
7F A

ARz ERAY, A, Fug A% 235 AA} Y FAE SAHSAT W
AR FAE NFZ o] 211+0.30 g,
HFD+HC-EA200:°] 1.96+0.30 g, HFD+HC-EA300 & 1.93+0.19 go & 7z} I 7t oA

il

[

] 1.79+0.13 g, HF7 ] 2.15+0.19 g, HFD+HC-EA100+

% AWx37 EAE HFD+HC-EA300F°] 9.36+093 go 2 713 9HA =3 EHloH,
NF# 10.36:0.95 g, HF# 11.03:0.51 g, HFD+HC-EA1000]# 11.7£1.11 g, HFD+HC-EA1009]
T 9.66£1.11 g, HFD+HC-EA3007 9.46+0.90 go 2 mx|Ht2o] HC-EA &9 HFH} A

YEHL ARt AEL Bolu felFelAE gk
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[ 7] Organ weight of rats

Parameter NEY HFD HFD+HC-EA100 HFD+HC-EA200 HFD+HC-EA300
Liver 1063035  14.26:0.87 14500.72 13.99:0.56 13.210.36
Kidney 216:0.07 2.36+0.09 2.40+0.03 231:0.06 2.22+0.06
Spleen 0.68+0.02 0.76:0.02 0.82+0.06 0.75:0.05 0.70:0.03
Thymus 0.65:0.02 0.68+0.04 0.70+0.06 0.68:0.06 0.67:0.04
Adipose

tissues

Internal fat  1.79:0.12 2.15:0.18 211020 1.96:0.18 1.93:0.17
Kidney fat  4.07£045 4.18+0.44 4092058 3.72£0.79 3.52+0.59
Epididymal 4 660,44 479029 452+0.41 4.41£0.26 4112026
Total fat 1036095  11.03+051 11.7+1.11 9.66:0.41 9.36:0.93

1) NF: Normal AIN-93G diet, HF: High fat diet,

&

~
e
2
=
e
oft
i)
r O
v
r
ok

Aedo Aud FFE vAE A Lotz A (& 8).
s

F 23 F3E 0¥, Gl At AW ol PAStL, AA IS FAA

A 2 5

g g ZFEIAE NFFo| 1454+74 mg/dL, HFFo] 137.8+72 mg/dL,
HFD+HC-EA100:°]  132.3+2.6 mg/dL, HFD+HC-EA2007¢]  127.0+58 mg/dL,
HFD+HC-EA300%°] 122.0+4.5 mg/dLo.2 NFito] Hls] HFFolA WA e (p<0.05),
HFTol] ®3] HFD+HC-EATZ A= #9% Z}ol7} Holx] ekttt
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A& A$E NFZol 06540021 ng/mL, HFFo] 0.695+0.012 ng/mlL,
HFD+HC-EA100:%°]  0.677+0.023 ng/mL, HFD+HC-EA2003¢] 0.653+0.045 ng/mL,
HFD+HC-EA300:%°] 0.643+0.0059 ng/mLo.Z NFi-o] B3] HFZolA o =4 Jebgts HFE
o ®la] HFD+HC-EAZ A o 2A YEsTHp<0.05).

ZREQ FE A FFL 98152 mg/dLY AR FEA Utk wEbx] AR
HC-EA F299 4371 e 4 ) 892 JAlste 4F&S Uehle Aoz Bt

[3% 8] Organ weight of rats

1 HFD+HC HFD+HC HFD+HC
Parameter NF HF
-EA100 -EA200 -EA300
Glucose
145.4+7.4 137.8+7.2 132.3+£2.6 127.0+£5.8 122.0+4.5
(mg/dL)
Insulin

0654+0021 0695:0.012  0.677:0.023  0.653+0.045 0.649+0.073
(ng/mL)

1) NF: Normal AIN-93G diet, HF: High fat diet

A1

3) B3 S

e

=33 SAAY, FU2HE

b
i

Flo

7 o 23 FANE, FFH2HE 1EE-FH2HE € AEE-ZY2HE T
£ 9 109 YveEMSIt. R xrde] FF(mg/dl) NFFo] 128+6.2, HFFo] 158+12.3,
HFD+HC-EA100-#©¢] 136+3.1, HFD+HC-EA200<°] 130+3.8, HFD+HC-EA300©] 129+4.30]%}
t}. HFD+ Controld] B3}l 21.2% =& zto]E e AT

g7 2A4ALe] F(mg/dl)e NFFo] 19.6+1.23, HFFo] 47.8+592, HFD+HC-EA100i-¢]
24.5+2 .24, HFD+HC-EA200F°] 20.7+1.32, HFD+HC-EA3007 0] 20.3+2.620]9.0.H. z+z} 48.9,
56.8, 54.3% A YENA AT, HFD: Controlo] H&| 138% =< 3}o]E Jehjido).

¥4 229 2HE 3F(mg/dl)e NFEo| 424+041, HFFo] 56.2+1.80, HFD+HC-EA100Z 0]
459+454, HFD+HC-EA2000] 43.5+4.63, HFD+HC-EA300:°] 415+2.340]3it}. HFD:
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Controlel H|3l 24.1% &2 Zo]E Ye AT

g7 9% Zg2HE FFHDL, mg/dl)e NFFo] 21.7:235 HF#o] 17.4£151,
HFD+HC-EA100©]  17.9+3.02, HFD+HC-EA2007°] 1894310, HFD+HC-EA30070]
209+0.93°|R oW, 4 ALE FH2HE FHMHDL, mg/dl)S NFTe| 19.3+2.35 HFF o]
28.3+1.76, HFD+HC-EA100#°] 23.3+4.07, HFD+HC-EA2007©] 22.4+5.39, HFD+HC-EA300

o] 20.9+0.93¢| it}

Effect of Houttuynia cordata extracts on plasma glucose and

& 8 triglyceride
concentration in rats fed high fat-cholesterol diet

Group Glucose TG
(mg/dl) (mg/dl)
Control 128+6.2 19.6+1.23
HFD 158+12.3" 47.8+592°
HFD+HC-EA100 136+3.1% 24.5+2.24%
HFD+HC-EA200 130+3.8" 20.7+1.32°
HFD+HC-EA300 129+4.3" 20.3+2.62"

Values are mean+S.E

*p<0.05 vs. Control, #p<0.05 vs. HFD.

TG : triglyceride

Control; normal rat Control diet

HFD; high fat-cholesterol diet

HFD+HC-EA100: high fat-cholesterol diet + Houttuynia cordata EA 100 mg/ml
HFD+HC-EA200: high fat-cholesterol diet + Houttuynia cordata EA 200 mg/ml
HFD+HC-EA300: high fat-cholesterol diet + Houttuynia cordata EA 300 mg/ml

3+ 9. Effect of Houttuynia cordata extracts on plasma cholesterol
concentrations in rats fed high fat-cholesterol diet

Group T-chol HDL-chol LDL-chol
(mgy/dl) (mgy/dl) (mgy/dl)
Control 42.4+0.41 21.7+2.35 19.3+£2.35
HFD 56.2+1.80° 17.4+1.51 28.3+1.76
HFD+HC-EA100 45.9+454 17.9+3.02 23.3+4.07
HFD+HC-EA200 43.5+4.63" 18.9+3.10 22.4+5.39
HFD+HC-EA300 415+2.34" 20.9+0.93 21.5+1.68

Values are mean+S.E

*p<0.05 vs. Control, #p<0.05 vs. HFD.

T-chol: total cholesterol.

HDL-chol: high density lipoprotein cholesterol.
LDL-chol: low density lipoprotein cholesterol.
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Control; normal rat Control diet

HFD; high fat-cholesterol diet

HFD+HC-EA100: high fat-cholesterol diet + Houttuynia cordata EA 100 mg/ml
HFD+HC-EA200: high fat-cholesterol diet + Houttuynia cordata EA 200 mg/ml
HFD+HC-EA300: high fat-cholesterol diet + Houttuynia cordata EA 300 mg/ml

T 2A T FAAYT FI2U2HE FFL F 109 YERRAT
7t 279 FAAE] FFmg/g)L HFD(14.7+032)0] Hlste] HFD+HC-EA200 (12.1:0.35)¢}

1:1

HFD+HC-EA300(11.5+0.31)& 7}z A vhebstoh

| =B E9 3mg/g)e NFZo| 13:018 HFFo| 46+029, HFD+HC-EA100F ]

of

Sii

= =
=
442014, HFD+HC-EA200F0] 14.0£0.36, HFD+HC-EA3007°] 3.8£0.220] 11tk 1A uk-2 3
2EE HolZEL Controle] Wt 72zt ¥ +28 Jehuat

% 10.  Effect of Houttuynia cordata extracts on liver trigylceride and total -
cholesterol concentrations in rats fed high fat-cholesterol diet

Triglyceride T-chol

Group (mg/g) (mg/g)
Control 9.9+0.37 1.3+0.18
HFD 14.7+0.32 4.6+0.29°
HFD+HC-EA100 12.5+0.79 44+0.147
HFD+HC-EA200 12.1£0.35* 4.0+0.36"
HFD+HC-EA300 11.5£0.31 3.8+0.22

Values are mean=S.E

*p<0.05 vs. Control, #p<0.05 vs. HFD

Control; normal rat Control diet

HFD; high fat-cholesterol diet

HFD+HC-EA100: high fat-cholesterol diet + Houttuynia cordata EA 100 mg/ml
HFD+HC-EA200: high fat-cholesterol diet + Houttuynia cordata EA 200 mg/ml
HFD+HC-EA300: high fat-cholesterol diet + Houttuynia cordata EA 300 mg/ml

5) 2+ ZHe) A AAThAt B @8 mRNA 2d

O 7+ ZAA ZY2HE T4 23 ol @ mRNA 23

o

ZH A Zd2HE AFAH AR =HEAQ  Hydroxy-3-methylglutaryl CoA
reductase (HMG-CoA reductase)®] mRNA &2 NFZS 7|F33S w HFFo] 214,
HF+HC-EA100+¢] 1.76, HF+HC-EA300-©] 0.652 NFd] B3] HF A =& S X197,
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HF7o] H]3] HF+HC-EAZ S0 §9do g ve 718 1Y h(p<0.05).

ACAT (Acyl-CoA: Cholesterol acyltransferase)= A XWolA] free cholesterol¥} long
chain fatty CoAE 7|2 3}4 cholesterol ester (CE)e] AL HAEAI= 8422 Ao =
7b a3t Aol Ao FH2EHE &5, FelA lipoprotein @4, E& Wiy AA RS A EdA
o CE7} 235 A2 golro] ZH2HEY ANSHTY FU48Ze Y 2 A= EHE
71 4 AUtk ACATS] mRNA E82 NFTS 7|&3st9€ W HFZ o] 19.56, HF+HC-EA100

HN
Ol

o] 8.75, HF+HC-EA3007©] 2.372 NF#ol| Hl&] HFFA A =& S B ¥, HF ol H] 3]
HF+HC-EA #E°] f98o 2 ¥ kg B HuH(p<0.05).

HMG-CoA reductase= A WolAH ZH2HE9 FALS Z2Fdled $23 982
st &Aoo, HMG-CoA reductase®] &/o] A3}E™ LDL-receptore] &Ado] F7isted &
3 E2Y2HE ¥57t 7%43Th Santosh Kumar Rai 59 AFME 7 2| A 2T
H] 3] HMG-CoA reductased] &Ao] Foldo g 7ZHAEHJTH E AFdAE HC-EA FE=IHE
AH3 Fo] mA Aol Bt} HMG-CoA reductase’} §9& o 2 A Jelygth HC-EA 3
95 MHAT 79 HMG-CoA reductase Ud AHsie tolx e SHzEHE AAES A%
o AxzJ FH2HE I3 ACATEAS a2z ¥ F9o FH2HES T
Aol (¥ 41).

)

B
A

A

fr

—_—
© O N A O 00 O
o O o O o o o
I

elative mRNA level

% 41. Effect of HC-EA extract on mRNA expression of HMG-CoA reductase and ACAT
protein related to cholesterol synthesis in liver of rats. HMG-CoA reductase:

Hydroxy-3-methylglutaryl CoA reductase, ACAT: Acyl-CoA cholesterol acyltransferase,

O 7+ 2HAA BF SH2HE A3t 22 B @52 mRNA 2E

e
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CYP7A1l (Cholesterol 7a-hydroxylase 1)=& ZrolA SHAHES EFACE EA17)
< B FEAT aloltt SHZHES EFVCE HAES F7HA71E CYP7A1S] mRNA
BEe NFEE 753592 vl HF#©] 0.57, HF+HC-EA1007©] 1.98, HF+HC-EA300+~©]4.67
Z NFZol mls] HFZolA we e 23, HFTo vls] HF+HC-EAT S| foZFos &
< %E EHYATHp<0.05).

6.0 -
5.0 -
4.0 -

3.0 -

Relative mRNA level

2.0 -

% 42. Effect of HC-EA extract on mRNA expression of CYP7Al protein related to

cholesterol reduce in liver of rats. CYP7A1l: Cholesterol 7a-hydroxylasel

Oz ZAoNN AW B FHAY W Tz mRNA 2d

oo

2] 3

(] R

ri

Sterol regulatory element binding protein (SERBPs)7} l&#de] 9&S w/lsis T4
2 BAAAZ LA ATk SREBPsE A TasHEd AR A2d BdRe
< 8353ty zrellM Agata S 2HE e 2= T AAREAdIAe . SREBP
o= la, 1c 2 A 7}4] F/7F 12w, SREBP-1a®} SREBP-lc= F2 AWk & FAd2]wke]
el #ejsti SREBP-2& Z&EE tiibe]l #ofshe Aoz <A ok 1 2HAME
THo] fAstH, ded AFAHem Us 5

SREBP-1c <] 1l
F7IA 712 b Z2F | AR 4SS F

=
SREBP-1c9] &S Z71A1AH A Hhake] A A

o

S EE oY metforminZ 2 ¢FE 9] ¥ 738 &37} AMP-activated protein kinase
(AMPK) &A% E3ith= g4do] AAE vl 9t} Rosiglitazone2 ZZH T4 AMPKE &4
#1715, WAL 28 ZA8H, pioglitazonee 7+ £Hol ) AMPKE B43A17e] B
At $HE metformind} ZF|E}E2 7hellA] SREBP-1& ZH4:A]7]) a1, fatty acid synthase (FAS)
£ ZaAH. AMPKEAs7E tzAdMz Aike] AkstE £337] wEol, HCEA9
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NAFLD 57 &#7F AMPKe & 7hsAdo] ot ofF o] thgh A Rius e AH
ol tt.

ole] £ AFoA HC-EA FE&Ho| S o] A2 o] Hla] SREBP-1co] &
o] FeHoz HArde AoZ UeEth ojzeq Hol HCGEA F&H9 437 Al
R SAAY Fo #sl= SREBP-1c9] 2dS At A7t sle Ao=2 UeEt

Jelative mRNA level

% 43. Effect of HC-EA extract on mRNA expression of SREBP-1C transcrption factor and
enzymes related to fatty acid and triglyceride. SREBP-1C: Sterol regulatory element binding

protein

O Zb =AM At 43 £3 #d Dd mRNA 23

AL 2 FHE Y AAE REZEgoL REEZ FUAA A AskE &3
3t & 9% 3l= CPT1 (Carnitine Palmitoyltransferase-1)2] mRNA #&d-& NFTS 7|33

< u HF+©°] 057, HF+HC-EA100+©] 0.93, HF+HC-EA3007©] 0942 NFZo| v]s] HFZ9l
2o e B¥3, HF7o| Hls] HF+HCEATZ S| fodoz =& s HAH (129
44).
CPT1& acyl-CoAE vEFZ=go} TR 2 AGsles G422 AXYdAM FU=Y APIEE
AZ SHEo A AiHE FEZEor YHE FAAIA ARt stE FHse 9
< 3§t} Robert 59 A7toll 3td CPT1 Ao|idFH Bei7} FESIAY AAke] 4ksrt
Ad de 249 4= A YehR e ZoPd iy Ao AbsrtErte e 1 24
o] ol R 134t} Malonyl-CoA= ACCe| 2]3lo] acetyl-CoAZFE FAFHEH, ol
CPT1e] 4S5 AHA7le 222X A2 &4 #Hqgn. @EtA malonyl-CoA7} 713}
| AFY o] Frhsta, CPT1o] F7kstd A A9 4yt Frhgith. 2 AgolA HC-EA
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FEdo] AHG Lol mALHol|Td Hls| CPT1e] TdHo| F7hd

il

Ao HATH AP e}

Jelative mRNA level

1% 44. Effect of HC-EA extract on mRNA

CPT1: Carnitine palmitoyll transferasel

(

}iksl 7]

olr

7)

[e

O 8% A= 7=

2R%e Aoz AT

1.

1.

0.8

0.6

0.4

A

o

Z Ho} HC-EA &

expression of CPT1 protein in liver of rats.

¥ A A3E FE= NF# 1.75 nmole/mL, HF# 1.58 nmole/mL, HF+HC-EA1009°]

#  159nmole/mL, HF+HC-EA300% 0.87
HF+HC-EAZ oA 93202 ¥ 7S BTt (2E 45).

nmol/ml

» ® O N B O © O
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1% 45. Effect of HC-EA extract on lipid oxidation in rats

O 84 % g4tsls (Total antioxidant assay)

e

gF =

[e] [€)

o
g

352 NFZ 0.86 mmol Trolox eqv./L, HFZ 0.83 mmol Trolox eqv./L,
HF+HC-EA100¢]* 1.12 mmol Trolox eqv./L, HF+HC-EA300% 1.15 mmol Trolox eqv./L2.
E NFZel Bla] HFZolA fo] A 2teol7t @Ilar, HFZ el Ble] HF+HC-EAT A frolde =
L S Bt 46).

S E Ho} free radical®] ¥HEo] nAY AolE PSS W © AT AlEET E
3 A eld] HC-EA F&do] HHS 7o F Iitstso] nAd ol AlFd FHEUH

o

1o,

fr
PAVSIL)

E O £2 AeE Hol ojdx F2EY A3V T3 FBol FFE £ 7ol U

o2 HTh

1.2
1.0 r
0.8 r

0.6

nmol/ml

0.4

1% 46. Effect of HC-EA extract on total antioxidant activity in rats

AR Y 323 G4 A4S dolr 7] 93] A U SODE A, catalase& 4], GSH-Px&
A BEASYTHE 10). 4 U SODEA-S NFF 93.84+0.78 U/mL, HFF 9599:026 U/mL,
HE+HC-EA100++ 96.75+0.34 U/mL, HF+HC-EA200+ 95.71£0.25 U/mL, HF+HC-EA300+
9456+0.72 U/mLCo.2 NF:tol| HI3] HFFoA Foldoz &2 e H Y1 (p<0.05), HFF3}
HF+HC-EAT Abelole #9& 3pol7} HeolA gttt

gz ] catalase@ AL NF+  23.08+5.12 U/mL, HFZ 831+1.33 U/mL,
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HF+HC-EA100%18.82+352 U/mL, HF+HC-EA200:#28.32+242 U/ml, HF+HC-EA300
39.34+0.15 U/mLo.2 NFz-ol Hls) HFZAA Fgzog e g8 B Y3 (p<0.05), HFZ
vl HF+HC-EA3002 #oldo2 & ¢S HAtH(p<0.05).

g4 W glutathione peroxidase (GSH-Px)&= NFT 0.382+0.023 U/mL, HFT
0.369+0.021 U/mL, HF+HC-EA1000]# 0.623:0.054 U/mL, HF+HC-EA200°0]% 0.567+0.043
U/mL, HF+HC-EA300 0.470+0.014 U/mLo.2 NF7o] B3] HFZo|A fJHoz 74389
1(p<0.05), HF-ol| "l HFBFZol A #odoz2 Z713tdthE 12).

SODE superoxideE #FAtalFAau AABEARZ HIse D8-S dn, oz A7 27
Hlukel Alghe] EF SOD &40 fozdo g2 A Uehytth Catalases H202E H20E E3j
e B4R A8, FE AEAdA 1t AFd A £XHA Joh B AFdAE EF
Ao HCEA F243 H7I3 79 catalase EAE7F Folde2 =4 SHHUAS

GSH-Px+ Aolsle Alxe #ikaE SAXE HAUESES ATste AozZ HisE

=

B3 E FH3l= free radical?] 802 A7) HE £A4S REdhe G40t B AFoA
+ HC-EA F&do] HAHI F<9 A U glutathione peroxidase BAHZ7} o2 =4
=AY
[3£ 12] Effect of HC-EA extract on antioxidant enzyme activity in plasma
(U/mL)

Eframet NF1) HF HF+HC-EA100 HF+HC-EA200 HF+HC-EA300

SOD 9384:078 9599+026  96.75:0.34 95.71+0.25 94,56+0.72

Catalase 23.08+512  831+1.33 18.82+3.52 28.32+2.42 39.34+0.15

GsH-Px 092002 036910001 0.623+0.054 0.567+0.043 0.470+0.014

1) NF: Normal AIN-93G diet, HF: High fat diet

ZH W gaks 4 84S Loty Y8 7 ] SODE A, catalase® A, GSH-Px&4S&
2A34T (E 13). 7+ W SODZA LS NFE 315.07:1.8U/mg , HFZ 298.30:2.13 U/mg,
HF+HC-EA1009]++ 281.75+2.59
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U/mg, HF+HC-EA2000]7 289.95+3.594 U/mg, HF+HC-EA3007 302.95+4.10 U/mg &
NEZo] Hla] HEZA fFoHoz2 3 s B A1 (p<0.05), HF7 ol B3] HFBFZA -9
Ao F & s HATHFE 13).

7t U catalase@A& NF#+ 1131.46+56.41 U/mg, HFZ 1117.76+55.98 U/mg,
HF+HC-EA1000] %  1330.28+7459U/mg,  HF+HC-EA200°]#  1580.28+74.69  U/mg,
HF+HC-EA300% 1851.01494.78U/mgo. 2 NFZ3 HFF Alolole #93 Aol7l gy
HF+HC-EA300Z A= foFezxe e HItHHE 13).

ZF W glutathione peroxidase (GSH-Px)&/42 NF 1.71+1.02
U/mg protein, HF# 1.68+0.57 U/mg, 2.55+1.24 U/mg, HF+HC-EA2000|% 2.45+1.47
U/mg, HF+HC-EA300% 2.28+0.8 U/mgo & NFZdl ®ls] HFZAA f23 =to]7} flx, HF
Tol ¥la] HF+HC-EAT M foFeg & 3 BJHE 13).

[3 13] Effect of HC-EA extract on antioxidant enzyme activity in liver

(U/mg protein)

HF+HC-EA10 HF+HC-EA2

Parameter NEV HF 0 00 HF+HC-EA300
SOD 31507418 298304213 281754250  289.95:3594  302.95+4.10
Catalase 110140264 53317'76155' 133028+7459 1580.28+74.69 1851.01+94.78

GSH-Px 1.71+£1.02 1.68+0.57 2.55+1.24 2.45+1.47 2.28+0.85

1) NF: Normal AIN-93G diet, HF: High fat diet
O b ZA A Frstet #d &l d mRNA 23

7t A A dt3tel HEE T Ee] mRNA @HdS dolR gkt Heme oxygenase
(decycling) 1 (Hmox 1)& A E&AS e 3384 988 §t}60-61].Hmox18 wHdS NF
T< 7|Fo 2 A& v, HFF2 93z 74A35% 3, HF+HC-EA100+, HF+HC-EA3007 &
FoF oz F7h8k A tH(p<0.05).

Ast 2EdAe AEdA AW 4 29T 82 2 WA dddd. s
Efzo I3 BHE wWAYS T sl ARE Heste dUEESe] €S dAHEeR
771 Aolth 4tE 2E# 2o x=&90] HW, nuclear factor erythroid 2-like 2(NFE2L2)2 %

P>

olN



957, NRF27} 948} e 4o gazl DNA Ao 2stal 51918 §A79 AAE
48271tk Nfe2e] wH3dL NFES 7|Foz & uw, HFEL f9gFRo=z 74393,
HF+HC-EA1003%, HF+HC-EA3002S 9802 Z713tgth(2y 43).

r

elative mRNA level

1.0 B ﬁ ﬁ

1% 43. Effect of HC-EA extract on mRNA expression of Hmox1 9(left panel) and Nfe2
(right panel) protein related to oxidant in liver of rats. Hmox1: heme oxygenase (decycling),

Nfe2: nuclear factor, erythroid derived 2

8) 1+ 7]

ofr

=0

4

A

aminotransferase) 2 #3140 (X 14). AST$} ALTE AN X oF EZA sl as0]9 3t

—_

7S EolR7] sl ¥H F  AST(Aspartate aminotransferase)?} ALT(Alanine

&4 A ALAZ BF fE50 BAF FABOLA 2 £49) AR o §HTh ASTE
A%, 2, 2A, A%, 9 D A5 BEe 24, A4 39 59 3248 delE A7
4, A S| FEZe A e

ALTE EFo =2 FEH7] A& 72E 7Hon A2, 1, 25 4 87 T dZFEAT
t}. ASTE= NFZ 81.54+157 [U/L, HF# 98.71+145 IU/L, HF+HC-EA1000]F 86.52+1.78
IU/L, HF+HC-EA1000] % 85.42+0.58 IU/L, HF+HC-EA300% 81.21+1.53 IU/Lo.2 NFol| H|
s HFZoM fodog =& e HGa(p<0.05), HFZd| Hls] HF+HC-EAT S A §odo
2 92 s BAY (p<0.05).

ALTE NFZ# 60.06+0.63 IU/L, HFZ 78.01+1.68 IU/L, HF+HC-EA1000]% 67.03+1.43
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IU/L, HF+HC-EA200°] 65.12+2.671U/L, HF+HC-EA300+ 62.32+0.72 IU/Le.Z NF#ol| H]
& HFZoA §2Fog =e gte B3 (p<0.05), HFZd| vl8] HF+HC-EAT A &9 &0
FE e AT (FE 14). £ AFoAe ASTe ALT €42 HCEA F&90] A% &

oA felHoz WA Vet

[3£ 14] Effect of HC-EA extract on AST and ALT activity

(IU/L)
Parameter NF" HF HF+HC-EA100 HF+HC-EA200 HF+HC-EA300
AST 81.54+1.57  98.71+1.45 86.52+1.78 85.42+0.58 81.21+1.53
ALT 60.06£0.63  78.01+1.68 67.03+1.43 65.12+2.67 62.32+0.72

1) NF: Normal AIN-93G diet, HF: High fat diet

0) 7rel WelzAEH A}

Hematoxylin-Eosin (H&E) @413le] Fetduvjgdoz #&3t Axes 129 13 2o
Chowsl i THAZ7} 127 Wesol glen] Azsh Azalols] AA TR 2 ool 3
of Aol HEeolu; AHYPAte] AW+ FA TS Rolx vy T3k hAlExe A3, A,
=

Z 59 342 oA Ltk

olo] ®sled, LALZHHE Ao]FEdA T THAEY nwige] B2 Holm Ao}
AZS] A BRHA ggred, AP APT F4L 44 #2F 5+ 9Ah 39
U} HFD+HC-EA100%, HFD+HC-EA200%, HFD+HC-EA300Z ] 4= HFD| #late] 2|37 2]

SRS 2707k Bagel BAAAG. B, 93V L HAFL HDAA Rk
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Cantrol

100

200 ¥

High-Fat Diet

I8 #4 oz FEEE AU 1AW HolTd f=d FHECAY el Wt =AY

O oAz FZFE HCEA)o 93 tA Lo A4 Hsl

> B4 2ol (contro) e X E HIFFAA 2HA 2] QAL 8F T LAY 2ol
F5E ToAlME AN B2 Fo Aol A A AxE F27F FAEHA UG
LA AolTel frd T HwstHe W 300 mg/kg AJdxE FEES AR TAM=

AW 24 Asje} dA A Z2HL & 5 AN (1 44 left pannel).

~ Oilred O AT BUATH FAolZH Wwan, vAL Aol FEY FolAe
Oil-red O(ORO) A3 (lipid droplets) ZA X ASS EFAATE 300 mg/kg 14
282 AD PANE AAKALEIL WA AA BEHo} g 24 AN (2

ES
2 44. middle pannel).

> AMPK= dwtgoz Axudr oz £4& ZYHS= AN 985 1 s 255
AAY 3717 AHdA Z2AE, AT 283 ARAZTE 2o dUXE FF87] 99
o A, 293 5o A4S dAEH, AVCEZREH ALEHNE Tt FoA 22T

HAE A4A o
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> AMPKE AlE9] ey &5, stressToll s H3ltete A2 o= A

(ATP/AMP ratio)o] w3l 1 FAo] ZAHE= Qatg §4 24 FF I Xtransport, fatty
acid synthesis, cholesterol synthesis5 2] o] 7}x] A Zgo] J¢FL v Xz Uk FT B3
of oletd Fol ot FIIHE A XM FF3L uptakeo] AMPKZE #ogitia B

> =52 A 9 ste 1 AMPKe] #A43te AW F48E A Ao dALE F
Fale &H/E ztaslol A AR] A8 FA4E £& 534E Yedt gy AMPK &
43 EZS Fovle I AAFLE HAY F5T XNEAE EIdtelc BHALE ¢F
A Aot

» HZ WE FEF AR AW dAE 2-sted #Ad =T, o] FEEC] AMPKE 43
3l ACZ RIFHJT B £33 HHOZ FFFX transporterd(GLUT4) 9] A X2 o]
T3 BEAdSs Husty HAE 4247 AMPK 2438 22 845 f3 2A49s Ao

» 1AA R {FEEH TdAMe BYAoE FEH TEHT AMPK (AMP-activated protein
kinase)2} ACC (acetyl-CoA carboxylase) <14ts} H=7l ZAAES & & AT (¥ A

upper panel),
> Ao R FEH TAME AMPKALE/AMPKeE  ACCRIths/ACC ©ijd Zdvl &

o 747} 5028} 51.8%2 AAF H2HQAT. wHe 1ALAoz 4EH I} 300 mg/kg o]
Az FEE AYTdAe BluTd Hud o 73.6%9 878% = A SIS & F U
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Wistar Rats Liver Cell
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B 7rA T 4] AMPKS} ACC ¢14+3}F &

uH

2s

Z =¥ THMEo A9 SREBP-1, FASe} CTP-1¢]

SREBP-19} FAS €raofo] Z7}g]

-
T

el A

Hl 273} H

&

FAS 2d Y

u] SREBP-19}

iy
oJdx2 g TolA CPT-1

-
T

2 2Tl A

CESS S

o, 300 mg/kg o

92e 2

¢ & AT ®

[e]
B

i

54.4%, 412% =

o]

AT (27 46).
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High-Fat Diet .I }
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> o4 % FEFE HC-EAZ} Aol s AFT FHES AWtiAb 2 bstel] wA= o ol
il Lobraral stk A A o] tol bl x| kAolo] HC-EA 3005 AF 3 o] AF
o] YAl vy HC-EA HA7 A=A S AAsh: 2oz yepgth &gk HC-EA HH7}
IS wFe Ao yehuth

» A A o)t HlE A Aol HC-EA 3002 AH 3 o] oyl 7+ U = 22, 24
2HE, TAAY &7 9T aXWAeld] HC-EA300& AdFAS o 34 W

reductase®] mRNA @do] Fo]% o8 FrAst HC-EA F=9 AFHE 9 1lollA =4
~HES FF5A2 2 A8A7]E CYP7A19] mRNA @& o] F7hatalct
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[3 15] Mortality of mice treated orally with olive extract for 7 days
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800 0/5 0/5 0/5 0/5 0/5 0/5 0/5 | 0/5 0/5

1,200 0/5 0/5 0/5 0/5 0/5 0/5 0/5 | 0/5 0/5

1,600 0/5 0/5 0/5 0/5 0/5 0/5 0/5 | 0/5 0/5

2,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 | 0/5 0/5

0 0/5 0/5 0/5 0/5 0/5 0/5 0/5 | 0/5 0/5

400 0/5 0/5 0/5 0/5 0/5 0/5 0/5 | 0/5 0/5

Fema 800 0/5 0/5 0/5 0/5 0/5 0/5 0/5 | 0/5 0/5
le 1,200 0/5 0/5 0/5 0/5 0/5 0/5 0/5 | 0/5 0/5
1,600 0/5 0/5 0/5 0/5 0/5 0/5 0/5 | 0/5 0/5

2,000 0/5 0/5 0/5 0/5 0/5 0/5 0/5 | 0/5 0/5

1)Values are expressed as animal numbers (cumulative mortality number of mouses/total

number of mouses). .

[3% 16 ] Clinical signs in mie treated, orally with olive extract for 7 days

o Group Clinical Duration (day)
ex
mg/kgbw sign 0 1 2 3 4 5 6 7
0 NAD 5 5 5 5 5 5 5 5
NAD 5 5 5 5 5 5 5 5
400
NAD 5 5 5 5 5 5 5 5
NAD 5 5 5 5 5 5 5 5
800
NAD 5 5 5 5 5 5 5 5
Male NAD 5 5 5 5 5 5 5 5
1,200
NAD 5 5 5 5 5 5 5 5
NAD 5 5 5 5 5 5 5 5
1,600
NAD 5 5 5 5 5 5 5 5
NAD 5 5 5 5 5 5 5 5
2,000
NAD 5 5 5 5 5 5 5 5
0 NAD 5 5 5 5 5 5 5 5
NAD 5 5 5 5 5 5 5 5
400
NAD 5 5 5 5 5 5 5 5
NAD 5 5 5 5 5 5 5 5
800
NAD 5 5 5 5 5 5 5 5
Female NAD 5 5 5 5 5 5 5 5
1,200
DMA 5 5 5 5 5 5 5 5
NAD 5 5 5 5 5 5 5 5
1,600
DMA 5 5 5 5 5 5 5 5
NAD 5 5 5 5 5 5 5 5
2,000
DMA 5 5 5 5 5 5 5 5

- 99 -



Mice were used in all treatment.

NAD : not abnormalities detected, DMA : decrease of motor activity.

NNZFEE 24 AEE FE9 (0, 10, 20, 30, 40, 50 mg/kgbw)Z ICR ¢4 7} 5w}
=l gt 747 FFAY HEE SHIAT (F 17).

_/"‘_
d T S FFAe FAAA iz vls) FrkstRARE #o gL flith

3 17. Body weights in mice treated orally with olive extract for 7 day

Group Day after treatment
Sex
mg/kgbw 0 4 7 Gain
0 30.2%+1.0 33.9%£1.3 33.6x1.6 2.3
400 30.1+1.3 32.6%x1.2 33.0x1.6 2.9
Mal 800 30.7£1.6 32.5%1.6 33.4%x1.4 3.7
ale
1,200 30.9%£1.0 33.7x0.9 34.1+0.8 3.2
1,600 30.9%£1.0 33.7x1.3 34.1+1.7 3.2
2,000 30.2%+1.2 32.5%£1.0 33.3x1.4 3.1
0 23.2%1.1 26.5%x1.3 24.8%+1.2 1.6
400 23.9%£1.0 27.0%£0.8 26.1£0.9 2.2
800 21.3£0.8 23.3%1.2 23.3%£0.8 2.0
Female
1,200 23.6%£0.8 26.9%20.9 25.5%1.6 1.9
1,600 20.1£1.0 23.7x1.7 21.5%+0.4 1.4
2,000 21.2%£0.8 23.8+1.2 22.9%0.6 1.7

AN ZFZE 24 AEE =¥ (0, 10, 20, 30, 40, 50 mg/kgbw)& ICR ¢4~ 2zt 51}
doll AF7FA 3t FAFAAANTES FFsHEA F7] (cecum, intestine, stomach, adr. gland,

brain, heart, liver, kidney, spleen, testis, thymus)2] F73/Bl G SH4L FAF o2 ZAEY
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[3£ 18]. Gross findings in male mice treated orally with olive extract for 7 days

Clinical Group (mg/kgbw)
Organ ]
sign 0 400 800 1,200 1,600 2,000
Organ Adhesion - - - - -
NGFY 5(100%)? | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%)
Cecum | Enlargement - - - - -
NGF 5(100%) 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%)
Intestin
Enlargement - - - - -
e
NGF | 5(100%) 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%)
Stomac
h Enlargement - - - - - -
NGF | 5(100%) 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%)
Adr,glan
d Enlargement - - - - - -

NGF | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%)

Brain Enlargement

NGF | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%)

Heart Enlargement

NGF | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%)

Liver Enlargement - - - - - -

NGF | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%)

Kidney Enlargement - - - _ _ _

NGF | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%)

Spleen Enlargement

NGF | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%)

Testis Enlargement

NGF | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%)

Thymus | Enlargement - - - _ R ~

NGF | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%) | 5(100%)

1) NGP : No gross Finding.

2) () : % of finding from animal number 5.
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[3% 19]. Gross findings in female mice treated orally with olive extract for 7 days

Clinical Group (mg/kgbw)
Organ ]

sign 0 400 800 1,200 1,600 2,000

Organ Adhesiion - - - - - -
NGF" | 5(100%)” 5(100%) 5(100%) 5(100%) 5(100%) | 5(100%)

Cecum Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

Intestine Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

Stomach Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

Adr,gland Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

Brain Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

Heart Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

Liver Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

Kidney Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

Spleen Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

Testis Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

Thymus Enlargement - - - - - -
NGF 5(100%) 5(100%) 5(100%) 5(100%) 5(100%) 5(100%)

1) NGP : No gross Finding.

2) () : % of finding from animal number 5.
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0, 10, 20, 30, 40, 50 mg/kgbw)Z ICR ¢4+ 2z} 5v}
iAo 74 Fol 4T WBC, RBC, Hb, Het,

2
ox
B
o
e
il
B~
)
>
all
il
ot
k
149

A=

T
BLP, MCV, MCH, MCHCE ZX3&th (% 20). 34 thxFo B3] 423 mg7t= RBC,
Hb, Het ¥ BLP7} F7Fstith T3 A A= RBC, Hb, Het, ¥ BLP7} F7}st ). whehAa
o] “oJYxFEE &A"E moused ¥F FATH At FFE HAA @e Aoz F<l

Ao

# 20. Hematological findings in mice treated orally with olive extract for 7 days

Male Group (mg/kgbw) Female Group (mg/kgbw)
Item”
0 400 800 | 1,200 | 1,600 | 2,000 0 400 800 1,200 | 1,600 | 2,000
WBC(X10%/1g) 9.2 10.8 8.3 8.1 8.4 8.2 1.6 0.8 0.9 1.4 0.8 0.9
RBC(X10%/ug) 7.3 7.3 9.2 10.1 114 11.2 7.9 6.3 8.1 7.6 8.4 8.3
16.
Hb(g/dL) 13.3 | 13.7 | 14.3 | 20.1 21.2 20.4 15.5 13.7 9 16.1 15.5 15.7
- _ 42.
Het(%) 38.5 | 40.5 | 48.8 | 58.4 57.5 58.3 | 40.4 | 31.6 9 42.1 449 44.2
3 _ 101
BLP(X10"/1g) 1385 | 1275 | 1613 | 1635 | 1536 | 1442 | 789 1035 3 1125 1078 1018
MCV 48 52 49 52 51 47 50 47 50 51 49 51
) 17. ]
MCH 18.1 | 18.7 | 17.7 17.2 18.2 18.2 18.7 | 20.7 3 21.3 18.8 18.9
] 37. )
MCHC 38.2 | 35.1 | 34.9 | 33.7 34.4 33.8 | 37.2 | 40.4 ) 37.2 38.1 38.2

1)WBC : white blood cell, RBC; red blood cell, Hb; bemoglobin, Hct; hematocrit, BLP;
blood platelet, MCV; mean corpuscular volume, MCH; mean corpuscular hemoglobin,

MCHC; mean corpuscular hemoglobin concentration

2) FRAEY FAHAEES AT vk Y olFEAE
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N 2FZE Ao Ui AES F=H (0, 500, 1,000, 2,000 ng/kgbw )2 ICR ¢
gol ATE sof olFH BHNDLS 477 FAHAA mouse APFE AT
(£ 21), =& odg] 747 94 @5E BRHAT (£ ). T FAYE 437 A
o g9t AREH BIIAE WY BIL Gtk o] AHE o4z

LA
T obFH SALYNA bRY B4 nolx waithe AL m@r

[3£ 21] Mortality of mice treated orally with olive extract for 4 weeks

week after treatment .
Group Final
SeX | (mg/kgbw) -
mg/kgbw 0 1 9 3 4 mortality
0 0/10" 0/10 0/10 0/10 0/10 0/10
500 0/10 0/10 0/10 0/10 0/10 0/10
Male
1000 0/10 0/10 0/10 0/10 0/10 0/10
2000 0/10 0/10 0/10 0/10 0/10 0/10
0 0/10 0/10 0/10 0/10 0/10 0/10
500 0/10 0/10 0/10 0/10 0/10 0/10
Female
1000 0/10 0/10 0/10 0/10 0/10 0/10
2000 0/10 0/10 0/10 0/10 0/10 0/10

1)Values are expressed as animal numbers (cumulative mortality number of mouses/total

number of mouses).
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3 22. Clinical signs in mice treated, orally with olive extract for 4 weekl)

Group Clinlical week after treatment
Sex (mg/kgbw) i
EI%e sign 0 1 2 3 4
0 NAD? 10 10 10 10 10
NAD? 10 10 10 10 10
500
DMA 10 10 10 10 10
Male NAD 10 10 10 10 10
1000
DMA 10 10 10 10 10
NAD 10 10 10 10 10
2000
DMA 10 10 10 10 10
0 NAD 10 10 10 10 10
NAD 10 10 10 10 10
500
DMA 10 10 10 10 10
Fema
NAD 10 10 10 10 10
le 1000
DMA 10 10 10 10 10
NAD 10 10 10 10 10
2000
DMA 10 10 10 10 10

1) Mice were used in all treatment.
2) NAD : not abnormalities detected.

3) DMA : decrease of motor activity.

AMdZFE2E A4 AEE =¥ (0, 500, 1,000, 2,000 mgkgbw) Z ICR &4~ Z+ 10v}
Jol AFR s okFH SHABL 477 FASFEA 2RAY WSS FHHAG 477}
ATEEA SR e r5e) WF BRAE 56~81 741 2T dxzd Aelre) W@

w7 HEe v Atse RS dzTe] 2519 g 3 FAMSHAl AFHsAH. =9 A4
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E dETY 50 Bohe 7 A7 4A%E AFS UERAAT 4§ o2 A
2 AEE ATk WA Pk 2FL 437 ARHUN YT BRAE 2233 744 SR
ooz A7) BT FA MsE QAT AR AT HETe) 2848 g 3 F4}
S HASor B9 HAE HET 3465 w0 F vEs] HASAG (E ).

11‘

[3£ 23] Body weight, food consumption and Water consumption of male mice treatedorally

with olive extract for 4 weeks.

Group Body weight Food intake Water intake

Sex

(mg/kgbw) (©) (&) (ml)

0 36.33 £ 1.16 26.20 = 9.53 46.79 + 11.12
500 3549 + 0.38 2496 + 11.22 37.83 + 11.34

Male
1000 35.82 + 1.25 25.01 + 9.85 37.73 + 8.37
2000 34.17 + 0.80 25.83 + 9.68 37.36 + 8.94
0 34.83 + 1.23 2358 + 7.11 35.76 + 6.53
500 33.58 + 0.81 2494 + 6.81 36.33 = 10.42

Female
1000 34.13 + 0.55 2432 + 521 33.33 = 12.06
2000 3298 + 0.27 2145 + 8.66 3512 + 9.05

2
o,
b
i
i
i
b
2

>

185 =9 (0, 500, 1,000, 2,000 mg/kgbw)Z ICR ¢4 7zt 10w}
goll AFEo dto olgFAH ESAHAAES 473 3 HA A7) (cecum, intestine, stomach,
adr. gland, brain, heart, liver, kidney, spleen, testis, thymus)e] HA/Hd F4E SUFS
Z ZABIATHE 24). A8 Fo F 4F 5 FUE HEs] 73, &Y, FUHE AR 2
b2 o3¢ 22 A BT WA 4F

2l
2 A)”= ICR mouse A7]9] §o1Ad AZAd ofFd 93-S v XA &sro)h

—l}l

Fe] o} FA EAAA A YA

e
i
e
i

Flo
:

=
4

r'\l
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¥ 24. Gross finding in mice treated orally with olive extract for 4 weeks

5 Group Liver Stomach Spleen Kidney Lung
ex
(mg/kgbw) (&) (&) (8) (8) (&)
0 10 10 10 10 10
(100%) (100%) (100%) (100%) (100%)
10 10 10 10 10
500
(100%) (100%) (100%) (100%) (100%)
Male
10 10 10 10 10
1000
(100%) (100%) (100%) (100%) (100%)
10 10 10 10 10
2000
(100%) (100%) (100%) (100%) (100%)
0 10 10 10 10 10
(100%) (100%) (100%) (100%) (100%)
10 10 10 10 10
500
(100%) (100%) (100%) (100%) (100%)
Female
10 10 10 10 10
1000
(100%) (100%) (100%) (100%) (100%)
10 10 10 10 10
2000
(100%) (100%) (100%) (100%) (100%)

Values are expressed as animal numbers. ( ) : % of finding.

AE 2ARGT (F 25). NE T F 4% F 7S A2stel BAS 239 2 TANE
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¥ 25. Organ weight in male mice treated orally with olive extract for 4 weeks

Group Liver Kidney
Sex Stomach Spleen Lung
(mg/kgbw) () R L

0 1.65+0.18 0.26+0.13 0.12+0.03 0.33+0.04 0.32+0.05 0.22+0.02

500 1.79+0.16 0.23£0.09 0.11+0.02 0.33+0.06 0.34£0.04 0.2120.03
Male

1000 1.51+0.19 0.21+0.13 0.10+0.04 0.32+0.04 0.32+0.05 0.20+0.03
2000 1.61+0.22 0.23+0.13 0.12+0.06 0.33+0.05 0.34+0.04 0.24+0.04

0 1.60+£0.17 0.24+0.09 0.11+0.04 0.30+0.02 0.31+0.03 0.2120.02
500 1.57+0.16 0.22+0.12 0.12+0.04 0.33+0.05 0.31+0.01 0.22+0.01

Female

1000 1.79+0.16 0.27+0.08 0.12+0.02 0.36+0.04 0.35+0.03 0.24+0.03
2000 1.81+0.15 0.23+0.07 0.14+0.01 0.31+0.03 0.32+0.04 0.22+0.02

NH2EEE 24 ANBE 59 (0, 500, 1,000, 2,000 mg/kgbw)E ICR ¢+ z} 109}
gl AFFA st ofgd EHANPE 473 FREEA EHF WBC, RBC, Hb, Hct,

BLP, MCV, MCH, MCHCE =733t (& 26).

# 26. Hematological findings in mice treated orally with olive extract for 4 weeks

Male Group (mg/kgbhw) Female Group (mg/kgbw)
tem 0 500 1000 2000 0 500 1000 2000
WBC(Thous/ul) 3.1 2.9 2.5 2.3 2.9 2.1 3.3 2.6
RBC(Mil/ul) 7.6 7.8 8.7 7.3 8.5 8.6 8.7 7.8
Hb(g/dL) 12.3 12.7 12.8 11.9 13.2 12.9 13.2 12.2
Het(%) 41.4 42.2 46.6 38.9 43.2 45.9 43.2 43.6
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MCV(fL) 41.3 51.7 52.2 51.4 53.9 54.4 54.4 54.6
MCH(pg) 15.9 15.8 14.1 15.2 15.6 15.2 15.4 15.5
MCHC(g/dL) 29.3 30.1 27.4 27.3 28.8 27.4 28.2 28.5
Platelet(Thous/ul) 598 602 721 578 593 555 563 457
Segment(%) 25.3 23.9 24.7 27.3 24.9 21.8 24.5 25.7
Lymphocyte(%) 60.4 56.8 57.7 61.8 65.3 67.8 67.5 66.8
Monocyte(%) 6.2 6.8 7.4 5.8 2.5 4.9 5.7 3.8
Eosinphill(%) 2.9 3.7 2.7 3.5 6.3 5.8 5.3 3.5
Basophil(%) 0.7 0.8 0.8 0.7 1.5 1.2 1.8 0.8

Measured in samples from 4 weeks after treatment. WBC : White blood cell, RBC : Red blood cell,
Hb : Hemoglobin, Hct : Hematocrit, BLP : blood platelet, MCV : mean corpuscular volume, MCH :

Mean corpuscular hemoglobin, MCHC : mean corpuscular hemoglobin concentration.

1§t Bol AHE FE B 2
2 A% AgAZ HARA Yokm, FARA A% AFAAE T L FAYAAR A4, F
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5 (%) 5.2

2 (%) 4.3

Z A1 %) 6.9
=32 (%) 16.1

3] 5 (%) 3.2

28 9H= A5 (%) 51.6

2280 7| EFQ ol AL 93l 100CAA ] StAAP L A3t 7FE A8 AE 9
7} JE 3tS HPLCE 243 2%, 2 A EA RS 25 100:2% 9] ¢+8 38 A7 Vel QA=

AR FEE el 2 Bt AF2 stS g H2E 33 th H2E 234 & & 49 293 viot
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aglycone FEjE0] Eof i &aide] 28] EA gol X YR Fayen, 19 €
PozA BI(EE granule) Fejo] 29 e, FA B, AE BHY o 1A FFo dig
NS Agstgon, AASA B dut AR ET] el B2 EAFS BHolA ok

FEE Az PP olget gon, AZRP AJEE Y 48519 JeEhfATh
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Ho
HEZ 2

2000

mg

2.0g AEZ

150m| [hsEsh 2ol EfA A4 F|

HEZE=t HEH et

300

g M=

1 = 2 H &2 25.000 | 500.000 75.000
FoEHE
2 =& ar 66.700 1,334.000 200.100
=
EA5EE
3 =& at 5.000 100.000 15.000
4 EAL2LE | 3.000 60.000 9.000
o[ Atsl4~ | 0.300 6.000 0.900
SHA| 100.0000 2,000.000 300.000 -
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2) AgGelAMe g4 FAEst

A3 37T A, WA, T3 T AAHez FEson, dFel A= 0% °
& Ae HEE HolA] @l B3 HEEe AL oA Aol dFHEt H
=R tsl) AEHHo2 YD darvt JUNUHRE 27). FA] FF A7) A= A B o
G AA AEA] TF AAHEE FAL Havt dg Aot

K

¥ 27. A9 X] FYo A FAHE3I}
Al & %27 1< 27N 34
A‘P;} O O O O
‘;E AH O O O O
e
=3 o) ) ) 0
shaf 100% >095% >095% >05%
A‘P;} O O O O
| ¢) 0 o) A
37T
=3 o) ) ) 0
shaf 100% >095% >90% >90%

OUz;  AZE ol xo]4;  NT - Not Tested
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C. A #%

AA F8= A3 37CoA A4, dA], 23 5 AAFoZ g3dHer, g o
MNE Aol HEE Holx| grol(efzte] zlole EA QX190 Ao 7 #Hu) AY3| S el
SIRI(E 29), 9A FZE A7) A= A Bt s Ad AR £ AT E g9
g Favl AL Aok

¥ 29. AA FHoAe AA W3}
Ald z7] 170 ¥ 2714 37h<
/‘J,“z} O O O O
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Original Research Article
S

Anti-Neuroinflammatory Effects of Houttuynia cordata
Extract on LPS-Stimulated BV-2 Microglia

Tae-Kyu Park', Sushruta Koppula', Moo-Sung Kim?, Seung-Hyo Junq and Hyun

Kang

'Department of Biotechnology, Ressarch Instiute for Biomedical & Health Science, myeumed:uwmmg:mq
Konkuk Universty, Chungju, 380.701, RED Center, Macrocare Tach, Ltd, Dﬁuﬂg Republic of Korea, “KuGen
Healthcare Institute, Chungiu, 380-150, Rc,mbh'dm

*For corvespondence. Emal: hkong@kku.oc kr; Tel: 82-43-840.3603; Fax: 82-43-852-3616
Recenved: 10 Aprl 2013 Revised accepied: 7 July 2013

Abstract

Purpose: To evaluale the antFnevroinfammatory effects of Houltuynia cordata extract (H. cordata) in
lipopolysaccharide (LPS)-stimufated BV-2 microglial celis, and is anti-oxidant properties.
Methods: Anti-oxidant properties were by 1, 1 +H2-picryH (DPPH) radical
scavenging assay. Cell viabilily was assessed by 3-{4, mmymmz—m—z. 5- dipheny-telrazolium
bromide {MTT) assay. LPS was used to stimulate BV-2 cells. Nitric oxide (NO) levels were measured
using Gress assay. inducibie NO synthase (INOS) expression, interisukn (IL)-6 expressional evel were
delermined by enzyme-linked immunosorbent assay (ELISA) and Western biol analysis.
Results: Erhyl'ada‘ae {HC-EA) extract of H. cordala significantly scavenged DPPH free radicals in a
concentration-dependent fashion. The increased levels of NO, WOSEMJL-&I!LPSMWBVE
microglhial cells were aiso suppressed by HC-EA exiractin a
Conclusion:The result indicate MMHCE?WMWFMMIMW
inhibited the excessive production of pro-inflammatory mediators, including NO, INOS and IL-6, in LPS-
stimulated BV-2 ceils. mmmmpmmmMrnncaommrmym

important role in amelicrating neursinfiammatory p LPS- Bv-2 G
Keywords: Houttuymia cordata, DPPH radicals, antioxidant, neurcinflammation, BV-2 cells, INOS,
COX-2, IL-6

‘rmﬁulemu of Pharmaceitical Research is indexed by Science Index {SciSearch),

AL Chemical Absiracts, Etnhm h«m mm EBSCO, Mrinn
mm- JournalSeek, Jowrnal Citation Reports/Science Edition, Directory of Open Access Journals
{DOAJ), African Journal Online, Bioline Intermational, Dpen-J-Gate and Pharmacy Absiracts
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The American Journal of Chinese Medicine (AJCM) ajem@wspe.com via
editorialmanager.com

CC: editor(@ajcm-us.com

Ref.: Ms. No. AJCM-D-13-00110R

Houttuynia cordata Attenuates Lipid Accumulation via Activation of AMP-Activated Protein
Kinase Signaling Pathway in HepG2 Cells

The American Journal of Chinese Medicine

Dear Dr Hyun Kang,
I am pleased to inform you that your work has now been accepted for publication in The
American Journal of Chinese Medicine. Your manuscript will be published in the AJCM,

volume 42, issue 3 (in June 2014).

You should receive the galley proofs via e-mail directly from the publisher in April or May
2014. Please respond to the proofs within 48 hours after the receipt.

As we mentioned to you in our previous communication, there is $35 per printed page charge
to the paid to the publisher when you receive the galley proofs of your article. The page
charge is mandatory, and failing to do so will cause administrative withdrawal of your
published article.

Thank you for submitting your work to this journal.
With kind regards

Hui He

Managing Editor

The American Journal of Chinese Medicine

Please let us know immediately if there 1s a change in your e-mail address (hkang@kku.ac.kr)
and/or mailing address.
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