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SUMMARY

The aim of this study is to develop of health functional food using Jeju natural resources
and ethanolic extract of Acanthopanax koreanum Nakai.

An HPLC method for determination of acanthoic acid was developed to standardize that as
a marker compound in Acanthopanax koreanum Nakai extract as a functional health food.

The hepatoprotective activity of Acanthopanax koreanum Nakai extract (AE) and acanthoic
acid (AA) isolated from AE was investigated against D-Galactosamine/Lipopolysaccharide
(D-GaIN/LPS) induced liver failure in rats. Although D-GaIN/LPS (250 mg/kg body weight/10
1 glkg body weight, i.p.)-induced hepatic damage, pretreatments of ethanolic extract of AE (1
and 3 % AE/g day) and AA (0.037 % AA equivalent to 3 % AE /g day) were alleviated
hepatic damage in a dose-dependent manner by a significant decrease in the activities of
alanine transaminase. Concomitantly, both nitric oxide and IL-6 levels in plasma were
significantly decreased by AE and AA supplement compared to GalN/LPS control (AE0). It
resulted from the regulation of pro-inflammatory signaling via a decrease of TLR4 and CDI14
mRNA in liver. Furthermore, while a lot of necrosis and hemorrhage were observed in the
AEO, high-dose of AE and AA pretreatment attenuated a reduction of hepatocyte
degeneration, necrosis, hemorrhage and inflammatory cell infiltrates compared to AEOQ.
Interestingly, hepatic antioxidant activity was significantly increased in the low-dose of AE
compared to the other. In conclusion, these results suggest that AE and AA are capable of
alleviating D-GalN/LPS-induced hepatic injury by improving hepatic toxicity, thereby mitigating
the TLR 4-dependent cytokine release and balancing the oxidant-antioxidant status. Evaluation
of functional ingredient based on scientific evidence evidence for hepatoprotective activity of
Acanthopanax koreanum Nakai extract by human study. Based on this systematic review, we
concluded that there was impossible evidence to support a relation between effects of
Acanthopanax koreanum Nakai extract on food intake in hepatoprotective activity and chronic
alcohol-ingested human study.

The objective of project is to enhance the preventive medicine, food construction, and
development of restaurant business model from regional agriculture resources. Business models
development on research is propose of supports of food enterprises. First, to investigate and
excavate for the preventive medicine, food construction, and development of restaurant
business model from regional agriculture resources. The second Enlarge R&D infrastructure
and strengthen R&D capability about Regional Agriculture Resources. The finally Grouping
method of Restaurant and Detox foods supporting the technology development for
commercialization and to raise Jeju Island Healthcare Town Tourism.

Owing to the rapid of elderly population, the demand of health care and disease protection
foods for long life will be increased. Also, enhancing competitiveness of agroindustry and
Restaurant Industrial Value is vital to the future success of the agriculture sector.
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2010 10,671 25,361 10,211 24,994 460 367
2011 13,682 40,258 13,126 39,611 556 647
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1. 2(%)
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E, @A Sl s gA sA4EL = , AE2 AW detoxification
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1. 7/ &
(1) AL 27

O A 23 (Acanthopanax koreanum Nakai)

« QU (Acanthopanax)® MNE S 9 1250 U204, NH2|0t
AYoI2A T &
« =8:Jeju, Korea
« R 5(Tranditional medicine):
- YUNE, MNISLTN NS E, B s,
AN MY Yo, goera o non e S

« D2 (Chemical constityemsr:

= Acanthoic acid, Acanthoside D

eleutheroside

o
g9 flew, 27 8%01] v} 3L UH—t— 100 oo 37]~ 7Tmm HeE IS
9. #lgkziol A s 1400mel] O]_E.—E Aoy & Age AFE4AMEE 19243
Journal of the Arnold Arboretum A5l Acanthopanax koreanum Nakai 2 *& 7|2 =}
ow, dedyet Pyt

@ AR AEA AL $5Ao] B AR

O =W AA st 74T (Acanthopanax)s: &2 ¢F 12F°] dom, Alugol Qlatolgta
= 3

O 949 ‘Adlgo}l dabolgtal ste L@ E s SHY AUldA LdAdFEY A
718 e 2749 E&o o3 Ao, ¢FuHIPA, &FEILE, FolE0] FE ELIT
T WEo] ‘FACIAEI 2E ] IREFHAEA ] dHAA HAS

O M eZzv|(Acanthopanax koreanum Naka)e A|F3etal Fo)| AAgsty om, I &
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gedvgtar B8 AodyE e XY A4E I Y 4 H e BlE| 1 g%
Sgstel A2 A4 otz 2w Qe
O dEiH AL, AR, AGFRAL WA Bol Agstgon H{— 27}
AN R 0, O‘Hgiﬂr( MANETDH 9 Aol AH8H.(M 58, X1
O?ﬂl]ﬂ_qtl 1:!_1 Z_g_/\—]t‘!. , \2, 339}71_:].%
- B3 dodyEHH —.—E]% =24 %9l acanthoic acid AE2 IAA7IA 4 ez B
A o g By
GE D> demvie] Ay B Fa ¥rld Fd
4 ® H O (%) 714 £(mg/100g)
H 9 >~ H =
N 35 | zew | =A% | 9 2 | 2494 | §35 Ca (Mg | K | Fe
= 7] 52.3 21 3.27 1.8 27.3 13.1 5125 | 928 | 6224 | 6.3
B 57.7 2.4 3.95 1.9 22.6 11.6 713.6 | 121.5 | 832.7 9.1
<2 2> 88 8448 &%
eleutheroside(l & ¥l 2 Al°] =) (ppm) acanthoic acid
S o (eFTEALN
B E Al
(ppm)
1394 262.8 462.5 725.3 trace
PASR 487.8 586.1 1,073.9 36.2
= 7] 33 677.5 712.4 1,389.9 105.6
534y 1,019.1 983.4 2,002.5 467.1
73 Ay 1,153.5 1,029.3 2,182.8 804.7
GE 3 R FEAE B
eleutheroside( & 8l ZAF°] =)(ppm) acanthoic acid
T 7 o} ZLEAF
B E Al
(ppm)
Lo 63 352.3 415.3 8,627.4
] 53.4 34.8 88.2 87.7
g 27.6 6.7 343 196.1
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2. AedvyRe Us¥FE3 9 J|EwEd AAHAT
D Aedduy AZAE 29 2 A
4 A s A\

D AFAGEY &2 BA

O F=: MC/MeOH(1:1, 100L)& i Al 2 60°C, 5SAIZH® 23] F& & 743, =3

@ AA12-A 2] 71A(70-230mesh, 3.0kg)-S #2832 A(XE18cmxd o]60cm)ol] F-313ted ofAlE/n-
AAHL1E B=3tHA AFAHE TLCIAZN &-ml:obAl E/n-34H1:8), A 2f:5% HoSO4~EtOH,
heating)]2 wlwa)] 7} 3x2#EZ(acanthoic acid)S i3t £85(120.4g) L5

Q AAR2Z-7] B8 ES ODSE FZ(YMC gel ODS-A, S-50um, 800g)3F flash I Zwl&E 12}y
A 8% MeOH=Z 7t &&stHA AZAAE TLC[ZHZN £91:90% aq MeOH, AA|ek 5%
H,SO.-EtOH, heating)l2 #lw sl 7} %2 &2 (acanthoic acid) - 3 E(52.29)S 3¢

@ AA32-47] EYES Sephadex LH-20 ZH oA n-hexane/MC/MeOH(4:2:D)E &Z3l 71
gel-filtrationdld A EZA s £ E(29.7 95 A=

® AA4=} -47] B ES ODSE FZ(YMC gel ODS-A, S-50um, 600g)st & I =ZvlE 12}
I [ZAH5.2cmx50cmlo A4 88% MeOH=Z &=3] 71 B3 & ozt EAF 90%°)A SFEw
< A FFsld HFT FHEHC489S A (B, 90%0lst #9EES FA4 HEE AA
Al A=)

2) o}zFrE%+HAcanthoic acid)e] =% A A
=2 -FHaFd datael B E2S 543 NMR datae] vl
NMR =&: JNM-AL400, JEOL(Japan), Magnetic field : 9.4 Tesla
1H 393t : 400MHz, 13C &% 3 : 100MHz

Q@ =84 =4

£m: 88% aq MeOH
f<5: 0.8 mL/min
L= 25°C

A9 Waters ODS-2, 5um

'}, At
@ 0-90% oIRHEAS Ol A E-BAZ AAREA 5%l =] o]HEAH20.04199) ¢ AL

@ 48 ¥ ARYE T B A%

A FEAQE LOT1 LOT2 LOT3 ot
Acanthoic acid
3 eK(mg/g) 22.2 22.91 22.67 22.593
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() AZ&9us AEALE dFEY A= F5EFAD)
7k AN A

D 7171 8 Alef

1= EP grade 348 &vlE AR&ston, WAk APAE 15 AoFS AHE, EEAA
€ TLC platex Kiesel gel 60Fssplate(Art5554,Merck)S A&-3te] UV 8l ®l(Chromato-Vue C-75,
UVP, USA) H &< stglem, Zd F38& Adg7H2-& Merck7734, 70~230mesh, Sephadex LH-20
+ GE Healthcare (17-0090-02, USA) A&F& AHg3ta 94 14742 LiChroprep RP-18
(Merck,25~40um)E AH&3F3 T 4 HPLCx= Waters HPLC e2695 Seperation module, PDA system

- 1IKge] A|E&E 40C water batholl 4] Heptane&v]Z 24A|7F Sonication® #E|& AEZ ARE

- Heptane 8 ES Ae714 23 AA &, Sephadex LH-20 28 o2 Eg3le], RP-18ZH o2

A AT
D ol tEAF FFER=Y &= Test
- Acanthotic acid/kaurenoic acid (72:28%) mixture, 2mg/vial
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q
%—uﬁ =4 234 H] 31
10ul Hand
Heptane 0.1 solution shaking
10ul
EA 44 solution
10l
EtOH AT solution
10l
MeOH 5.1 o] -8-3f -
EH=
ACN 5.8 E{g%ﬂ ;’Hﬁ 22% ul /mg
10ul )=k
H20 10.2 L3892 Insohfble
2) F=&
O AL F= g &%)
s AzH4E
3} = H] 3
LE(T) &%) A ZHhr) &%)
A 1.28 5 0.42
40 1.75 15 0.87
N |
60 (1.13) 30 0.88
80 1.51 100 1.63
Q@ A F= S o tE FF
F& =9 FE4 5 #H(mg) &%)
1 T0%EtOH 273.6 9.12
2 Ether 68.8 2.29
3 CHCI3 62.2 2.07
4 Heptane 38.6 1.28
5 Hexane 29.6 0.99
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@ Heptane % (=4, AlZHE)- (A& Ao

. e A3
g = Hl 1
&5=(TC) &%) A k) &(%)

e 1.28 5 0.42
40 1.75 15 0.87

<=4
60 (1.13) 30 0.88
80 1.51 100 1.63

3 &

(D Normal phase TLC Chromatography comparison regarding solvent property of AKO Ext.

Hexane:EA=100:1

Hexane:EA=50:1

24558,
V254/UV365/ASHEAY .

2R ' |
H ; ';__l " ﬂ-:_l;-—: ;- : :;‘; Y ,. . q L |
< TLCEHA:  Anis-aldehyde> ] (A= 8y
2 3} 8 WA o] o} ZtEAYFL- A &
2= T

l

SHE 55
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@ Reverse phase Chromatography of AKO Ext.

AT H 8- 2 =}
Methylene chloride : Methanol | o}ztEAH7}-E4F E3HE
Sephadex LH-20 y : F 7 He
= 1:1 Isocratic 3.9¢g &5

Chromaflex Rp-18(25~40um)

82% Acetonitrile [socratic

o}t E4l 601.7mg 5
(Ext2] 7.52%)

4) o}t EA &% 3]l (MPLC g &)
O olZ+tELE
B A41 ey
A28 FG-0/Ee =7y wa mﬂ.
< B(mg) 580 Wy 50w
RT 11.392 ‘
£ 5(%), 203nm 94.7
=1l Rt B &axA A= i s

@ Eog ozt EALY] HPLCAENE 19

w  21.7mgel AA2&
QF B
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5 CPC (A FFEH AZrtEIHa)E o] &3 o tEA 7]

Hr

P
T

Ay

(D CPC(Centrifugal partition Chromatography) “8]7].£

HPCPC-1400 prep S88%

ere ; CPCI400 SIC JAPAN

Pump : Watars 2555 Quatemary
aradient module

Uy : Waters 2489

Fraction eallester | Libantes CHF1Z154

DR R R R AR MR RS MR

| lmm e | bantangen | i ’;’E” ug ¥au
ANE & v/l
i il Lo Rasgnan § s | """"“
| | crorase [Nl 12 | 260 ol ' “l
| | el el RN 0
@ olEL 1AEYE A% +E5EA
HPCPC-1400 Prep 20 ¥ &8 i
¢
8 : Heptane/ALN/Aa0MMI0 = ; F
§0:35:5:10 : N i
Fmp=I] | ;
-y aY Be kY < ‘
-Ng A4 168 4045 F| LTI i
g W
#a - 7Smifmin A i I
BN Ta0psi - B ool |
BE&S ; 900ipm = —— ¢
CRCS HMC {
" brap 33 :
Ceas } 1;
s :
~y -
3
{
;
{
el
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@ CPCE &&3 &

4ol

(S E gt 2 %)
I
Bt HOje=g=163% Oj4
Ic:rr_
[ [ 1% Cpc
=d} Fr Target Fr FE mAE Fr
I
adex LH-20 2

(CHA I MadH=11]

I
Chromafiexs RP18 trple CC (82% CAN)

3% EHH
| | |
1 Akanthoic acid 3
(EwEe T52%)
@ CPC &mizd g2l Aidxs
VP fype dcanthoic acid | Ksurenow acid
kl k2 k3 k4
Haptane | ACHN | MeDH | H3O | HIPO4 st | onpna | mesa | e
=41 Ll 35 5 1 0% LES BBl 174 056 M 7]
2 50 &5 5 Q as 055 183 58 173 1 e )
1 | 50 25 k-1 a] a 087 | 103 102 088 | APRAMIPAE R

% H3PO4: ZAdolA A9 (=AF1L,24272 0)

2419 Kgt 9= 0.5~2A10]
Ayt

= 7H.

d @ 73] /9HE_P/ %5 3% CPC.docx
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® %4 4Z< HPLC &g dH°lH

"‘--ﬁ____—'-_-
o @ T AlLs Ef A DRTTE - Y-
s it sl e I* II_.JL__-_.
&
S rn. j=
:* i
i
1
= | = = = | = | = =f=1
i == Py = e =
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ﬁﬁml ; 2

® =4 359 HPLC &8 HeolH
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5

gy FEE< ¢

A
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2

1724474 (8.8mg/g ~13.2mg/g)°

byl

7

EI_].—

A

Z+z 1. HPLC chromatogram (¥4} : 2011. 05. 12)
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TR T il AR, T AT T T T B 1T T e
i | [

#=x 2. HPLC chromatogram (4=} : 2011. 09. 24)

#=x 3. HPLC chromatogram (&2} : 2012. 04. 02)

¥
]
-
m! rl——-‘ JE-—A—-— |

R
w0 208 dom 450 aso 1000 170 o wmoe | iasa
sbnurian

#=4. HPLC chromatogram(¥4 =} : 2013. 01. 11)
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@ HedduF FAFEEY 7EAEY §9 2 dsxF3

1) BA&4: o}z EAHAcanthoic acid)

J
Cly

OFE A Acanthoic acid)

= Synonym : 1-Phenanthrenecarboxylicacid
7-ethenyl-1,2,3.4,4a,6,7 8.8a3,9.10,10a-dodecahydro-1.4a,7 - trimethyl-,
[1R-{1la4aa 7a 8ab 10abj]
« Chemical formula @ C H. O,
= Molecular Weight : 302 4

= CAS number ; 119290-B7-8
= Storage ; -20°C

A g AdnFdFE=

2)

Fi

2 uhﬁ

(7}) AleF B A
#%E4 : Acanthoic acid
YWt A| ok

o &+-&(g 4+, HPLC grade)

W g+-&(5 4+ HPLC grade)
- Z4HY4F, HPLC grade)
- oA EYE ™ (YA4E HPLC grade)

@@

Wb L&Y A=

(D Acanthoic acid 2FEZ ¢ 5.0 mgS JH3] FHslo] wEEo &3] vortexing & ZHF
10 mlZ 7 -&(stock solution)3tc}.

@ Stock solutiong WEE 2 HA3| 3|4ste] FFLNYOZ ALETIT

(th AN@&qe] A=

O AlE °F 50 mge A3 2o} 50% wgk-ol 83| gt

@ Vortexingsl] 25335 & FHF 10 m=z &3}

@ 0.45 xm Nylon membrane syringe filter2 o33l A &dgH o7 ALR3Hr},

_38_



& 717184 =4

Instrument HPLC

Detector PCA detector

wavelength, 203 nm

Column Waters Sunfire C18, 46 mm=150 mm, 5 =
A B = 20 B0(socratic)

Maobile Phase A: 05% Acetic acid{90) + Acetonitrile(10)

B: Acetonitnle

Flow rate 1.0 mi/min

Injection volume 10

Oven Temperature S0°C

U AN AFNEARAS)

HeBnFRFER

Tade ASsAT

(Accuracy), A (Precision), ¥ $J(Range) 59| =&

% o}rE4AKAcanthoic acid) &3S 33ty $I5te] AAHE AW
ARE Wy og REAm ol Eo]A(Specificity), 21414 (Linearity), 834
e

Bt
2= oLy
Eo|A HPLC 54 A| Z4= A|ZHRetention time),
(Specificity) spectrum, peak purity &
XM A HeE=E0 oie 570 s=0AM Had =2
(Linearity) Alzof cfst 871 SEOlA = MH 2ol
d=d
A e = ? __:::__ = x| ol 7 a g i ]
thccuracy) 12 537 552 BESE ®7I510 2l+=8 HAE
HEdE 3RIZE 2o AEXZE 282 7|7|= gt RwEd, "tk
(Precision) 7| 2|7 A|lEEZE HU T}
= MY, FEE FUE 13 3 4
(Range) =
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1) E-o]A(Specificity)
D) A FAHAFEE = olztEALY Retention Timed} Peak #ol% &<l

Acanthoic acid FFEEYN AEE L3 TAAHOE EAst AEH peaks FUstth
°f 9~108 ™ EFE&HH A BA L3 AIITHol peak7t HEEHO L3 =HUS FUs)
ATH(Fig. 6) Al@E&HollA] F% peakete] E&|7F &3] o] FoAFE AT + JAUTH
- BEEEY0 A|EE N9 Peak Retention Time ¢!

~ Fig. EE8Yo| A20pE 8.

— Fig. /g8 A 20tE 0%,

Q) HAodnFHFEE T olXFEAFS Spectrum¥} Peak purity 22l

/\154%"“ = A& AEnEI%0] T8N Acanthoic acidet HY3HA] 3Helslr] ¢35
A3 AlggAe] spectrumS EJAsFF T F 9~108W HE=FH peakel spectrums &<l
g A 203 nmellA Ho FFEE EHYow, EFL&YFH AP FII IH
spectrume YERAS &1 4 AT =3 Alg&A ] Acanthoic acid peak?] purityS &<l
st7] flal A peak®] 5 points spectrum< &I TH 5 pointse] spectrumo] BT YX| 3t

Acanthoic acid L EZ Y-S A4+

2) 21 A

oL

(Linearity)
(D FF&=4 g 244 (Linearity)

EFEZDS wEEE 3Aste B3 Axg A4S Hrlekdth Acanthoic acide] AZE
FE °F 25 ugimlE EXs% 100%%2 27838t 25~400% oA 3nkE Fristanh. A4
TEEE AMdAol FgIFNeH, 7]&7]#2 12.80~13.27, R2+= 0.9999~1.00000.2 L} EFHETH
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+ BEEEY%2 X8 g

STD level &5 (ug/ml) area HyM @
1 691 83.7654 1630
1440 y=12.2%5¢-0,18 »
1200 Mepouey
2 1383 174.0882 e ) -
840
3 2765 33890515 ean ’__,.x“‘f
400 -
. i 200 ;"!
4 55.30 667.45154 B E
9 W 4 B0 B0 100 10
5 1106 1356.69165
- A8 FHY el
NEEY =& Al U 5|4 OfZhE M
(ug/ml) (mg) (ml) B < {ma/g)
1st-1 2545493 42.0 10 1 6061
1st-2 2744399 52.3 10 1 5.247
1st-3 2923169 61.2 10 1 4.776
mean5.D{mg/g) 5.362+0.65
- AlEEYe s =l
AMEEN =& ManHz SuZ 5|y ofZrem &t
(ug/ml) (mg) {ml) LU e (mg/g)
1st-4 27.06497 518 10 1 5225
1st-5 27.535995 514 10 1 5.358
1st-6 27.95848 534 10 1 5.236
meantS5.D{mg/g) 5.273+0.07
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NEE P82 245 AAE 243 Anz A04e Pren. AR 125 mge 6
AT

25 mLell 5o AEH % S ZA3FE 100%=2 AASIA 25~200% HYNA Hr)sH
Ay FEEE AAAE AT AT 71742 3.243~3.358, R2+= 33 A3 =F 0.999
2= UEyth
=R B L
EE(%) M E(area) e
S NPT
fr— B
it s BE00 | OV | ets(are Hau
—_— 7 ' Al BT
= 2 M
— 62g 257 11 BE(%) (mg) ME(area) Hyd
159% ga5 0% 65 o5 345 117.62564
759 g5 . 4 A
100% 1285 ‘7% S 50 831 208.05688
v ' a0
125% | 1562 100% L2 g5u, 97.2 31509726 | 4op v=33580- 3892
:IEIJ"*
o amn 1255 ; _ 700 _
150% 1890 125% 138 oo% 134.7 45507959 anci -
srm s 1509 g 590 g
175% 2isy 10% B30 5w 156.6 51727240 »
o " 400 #
- ey 175% 22 53 o
0% | -Sab3 = 150% 1888 | 62063928 | -
7187 200% 25: wg | ¥
: 175% 219.0 736.60431 i
y 3W 7127| o S0 100 150 200 3150 ad0
——— — 2000 2542 853.88983
R y o
S— 127) 3.358
R2
— 3w 3,949
R 0,999

3) g3 (Accuracy), 3]4-&(Recovery)
OFFEARS] AP S

S e 4 ayi ZX(‘)]Z

AeANFTAHAFEE F ZAst7] A3l Azed on FEE ¢3 Us
EFEAS 9o IF5ES FFoEN AR S IASAY. HEFEES us A8 oF 125
mge H3I F EFRAL HAE: FEZ 128518 mg/ll ¥ T FUF HAg PHor B4
At AF HAETEE 44.48-8348 mg/lLyt HA wEEE 3MER 233 Az ﬁ-’?%
94.58~104.97%, ¥ZH=KSD) 0.70~3.98%, AtHFEZHXRSD)E 0.73~3.92%= et} 3|5
S QAR BE FERO:E B $XoA 9A YEtRAITE AAFH R 90% o]/ ﬂ-r
&g Holmz BN EAls gloha AlsET
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ol e i AEE Area | SREBE [OIEBE [ u¢E | WIS [ | RSO
(mg/L) (mg/L) (mg/L) (%) (%) (%)
42641980 32.03731
0 415.51498 31.21802
42292072 3177442
57504883 43.20395 97.14
12.8 62141748 46.68767 44.48 104.97 10146 198 39z
605.37238 4548219 102.26
781.50751 58.71538 102,51
256 76262402 57.29665 57.28 100.04 101.09 1.28 1.26
767.96942 57.69825 100,74
1064.80066 79.99946 95.83
518 1063.57642 79.90748 B3.48 95.72 95.38 0.70 0.73
1050.82874 78.94973 94.58

4) A =(Precision)

HNARFAFEZE 5 oEA T B4 bty AUAdS &lstr] A8l sy [P 7
Zk 6o HAEE HPste o EA FEFES SAIAT dAE DS S A
5.699~6.035 mg/ge= HEHAIL, HT 5 F =W =HSD) 0.083~0.137 mg/g, Zth
FFHAHRSD) 1.416~2.353% %2 4= o

0{(

- o AMEEY AlEERFR OpTHE Lt Average SD(mg/g) RSD(%)
* 2 =5 : :1416~2.3
3 2 1 45507959 34.13745 134.7 5956
A 3 2 44333789 33 25665 1295 G035
5 4 3 419,28900 31.45264 128.1 £ 770
5.926 0.090 1.527
_'J__ & 4 447 BSOE0 33.59586 1222 5.972
6 5 42072720 31.560%3 126.0 5886
] 42445465 31.84014 126.0 5.938 !

5 ®H % (Range)
N ANFHFZE F = H
, AUEE 18T W), AN FAHFESE T oOIEAY 4 FEF 6.4~1024 mg/Le]

SEERTEr,



G dgdyus FAFEEY 7IE74 2327
7k AN A

D Alx7&

- gAE  HoETMFHREE

colm - o] HIE flal AF9 FHE TR Ao &
- o}ZFEA - (mglg) : 4.46.6

- H(mg/kg) : 1.0 °]3}

- 7F=E(mg/kg) : 1.0 °]&}

- &9 &(ng/kg) : 1.0 °]a}

- Z2(mg/kg) : 1.0 )3}

- WA TT oA

3 AEH

D A%
- AFFA A 100 LRAEY 19, AR EH@EAER)
- AFFFA ) FREALT Ve F=x

>~

(2) oIHEA FFH LN ZmrE T I H)

@®© ZH

- HPLC System Agilent 1200 series, Agilent, USA

- Quat Pump G1311A, Autosampler G1329, DAD G1315D,

- Column Oven G1316A, Degasser G1322A

- Analytical Column Cadenza C18 (4.6mm X 150mm, 3um) F== o]} 53 A

@ AleF

- Acanthoic acid 3% (PFI=318}, Cat. No. NPC-KC113 Lot. No. 20110156, Adjusted purity : 94.0%

- 3ASF/T

- Ethanol : Duksan, HPLCH

- Acetic acid : Junsei, Reagent grade 98%

- Acetonitrile : J.T Baker, HPLC&

© EFEN =4

- ®ZF3F9l Acanthoic acid ¢F 5 mg< ethanol 10 mLEZ #-&(Stock Solution)d+ Z(Working
solution) ©]& 43| 3]4sto] AE-3FATt.

@ NF-gd =A

HqozuFAZ=EE oF 100~200 mge 3| 25mL HEZel~To] T3 Ethanolo] 91 &=

259 FESHY WYt & A ggth FE9S 045 um Nylon syringefilter2 o 2}k
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AEg= Alges

L} HEST MLYeAEY 6 R LS SAIEY DAY EYL =X 2)FH (2)ICP

JER  ABSH MOYLAEY 6RMNBEAIYY DAYS AL ZH 25 (ICP

e Y
ao=
SHA 4HESU MYHAEY RN USSAIEY DAYEYS =X 2)5F (2ICP
gag AESUALIVATE GRUNISATY HIHUAY GO+ U o1
T = .
&8

O/ME CHEZZ AESH HI0.YUotA gy so|MEAEHYE SIE 22

oA Ay

VSN ER RS AL BAAE aEste] AR st ol g stEA e} AdAE
MEgE HAAST. dutdos FE2E A9 BATFY 80~120%E YHOE Jht HAE9
29 95 Lot ¥ 7|S/AFEAY FF HAZF AA A8 Lote] &4 dHlolEHE SAE 4
gFe g AAT F AT AV FAHAFEE T OEA §FS AT AdHeRE B

, Ay SPSS(Statistical Package for Social Science 15.0) One-way
ANOVAE o]&3sle 7+ Lot 749 3+ 3k(mean), EFHXKSD, standard deviation), 3% 2 =HSE,
standard Error), &4 gk, 95% A EFIEA Aol F$X](Upper Bound)e} 3lgHx|(Lower
Bound)& st 257 23S 5 A= A4S AR

@) =4 4 AA #3 A=
NeduFHF=
7VsAdS vt o
=2 a8

e

= [e)
=9 A%

0 ABE okdel ®sh 2tk
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OZHE £t

1.0 0|5}
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1.0 0| &}
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1.0 0|3}
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AEstofol st= FFo= T
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1ol A gk
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=
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o
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=

ARE A
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[ EFFAAA

=(50F)°] =5
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=
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=
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3. Aegvus FAFSE A3 AFRPIsALER AF)

D HEEA 71eAE Hdd FEAL B2}

7F dFNs

O AFEH: Jody F2ES o83 1 13 2935 A% in vivorld

O AFER: sEEd e Jody oeEgFEE9 1 A a9 HF

- Aoy dusEFEEe &7 wE 1 14 53 &<

- Aoy degeFEE 18T Uiv] FE4Q acanthoic acid®] 7+ R& &3 <l

743k (liver disease)= &g A4 H sletoRF A, violg 24 IHE, GFEEH OGS
dRle 2 Arle A#oE HAAALSE Frtste FAlolth HESol= w41 (acute
hepatitis), T+ 7t (chronic hepatitis), J7§§‘r (liver cirrhosis) 12]at k<t (liver cancer) 5]
AT (FAS F, 2007). FA8EL HES FoA 7 £ AHoly, 2 nloly 2 74,
e ot 7, 718 F A, 2EA Sl oA BHEY. g4 1 &Y FERES AT
+ =4 & lipopolysaccharide (LPS) (Nan JX &, 2008), D-galactosamine (D-GalN) (4), carbon
tetrachloride (Oumi N &, 2012., Deng JS &, 2012), acetaminophen (Wancket LM &, 2012,
Yang R, &, 2012), 18] 3’ thioacetamide (Saito S &, 2012., Demirel U, 5 2012)°] At} & A
TolAE o] 7heH 34 1 &4 57 & o]FoJA = D-GalN/LPSE o] &3ttt ( Kim
SH &, 2008). 9P dS A frstet 2 Et 3 1] AQAAZol EA7F A7 1HE ghol
o A 7 & FERDS A= B+ carbon tetrachloride (CCl4)7F lth. Aujol
E39 CCE cytochrome pd500] a4 A7} o] R A, 714 &Ado] &L CCI3st &4
grjzo] AAEHM, oA ofsf I+ 22 o] &4Htk(Xinpeng Bai PhD &, 2007).

DAY =2
Ao Befot £7]E 70% ethanols ©]-&3to] 60CoA 15A1%F &<t FE3A. F=

st 4 =48& T2 Adxste] 4CoAA ¥ it ey 23#EHQ acanthoic acid
= Aedy FEE 113% F+22 i3] Qow, acanthoic acid®] =%+ 91.4%°|th
g3t 60.44
ZT 11.97
Nutrients A 170
(%)
T 3.51
3 & 22.38
Content of  acanthoic acid (%) 1.13
Calories  (kcal/100g) 304.94
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34 1 £35S f%=3517] 98] D-galactosamine (D-GalN)¥} lipopolysaccharide (LPS) (Sigma
ChemicaD)g o]&3t9a, WA 1+ 4S8 F%537] &l Carbon Tetrachloride (Oriental
chemical industries)e AF&3t9Th I8l F A Yo Z Na2HPO4, Na2H2PO4H20 (Duksan
pure chemical), formalin (Carl Roth)S A}-&3}iTh.

2) AdsE 2 Ad8gx<l

O ANEsE A L AS
348 1 &Y SEEYY WY TEEERE 6 T3] Wistar rat 2 Sprague-DawleyE ¢ <=3}
B Aolet &2 A Eo] HAHSA stal, AU EE 22+2C, &%

r &
X

@ ANE=de Fu HH

AIN-93G dietE 71222 IA Hdo4dn] Jde&FEE (AE) =& acanthoic acid (AA) &2
Urdoh ey oes FEE & acanthoic acide] APATE vlgr o E acanthoic acid
19 AAZFS At O ol & Jdody 525 9 19 AFHAZFS At Ads A
A4y FE2E 1Y AHATFS 18%F Gz Bota, olF 7wl E A8#1%), 18 18
ol E8= o] 9+ acanthoic acid &3 (0.037%)o2 HAsle] FF3ATh
@ FAB 1 EFERY

6% 2] Wistar £ FAIAFE 19¢ & A F ATl ©E dHyPo=E 7z &9
guig] ¥ Hoz Uitk AdTES AUz (NO), D-GalN/LPS tiZ+ (AE0), D-GaIN/LPS
+ Aoz FE2E AEHFT (AED, D-GalN/LPS + AHozdy FEFEF &% (AE3),
D-GaIN/LPS + Acanthoic acid (AA)¢] 5708 FAsla AFA o= 159 FQF Aolo £33}
o FFIot (Fig . A 2243k Ao D-Galactosamine (250mg/kg b.w) / lipopolysaccharide
(10ug/kg bwE 57 FoAste 31 &4 FE38tdh

19elays o 1 2 3i 8
|

& week-old
Sprague-Dawley
rats

a 5 6
| I I | |
] !

Figure 1. Experimental design
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After adapting for 19 days, 6 weeks Wistar rats were randomly divided into 5 groups; NC,
saline; AEQ, D-GaIN/LPS + ethanolic extract of Acanthopanax koreanum Nakai 0%; AEI,
D-GaIN/LPS + ethanolic extract of Acanthopanax koreanum Nakai 1% ; AE3,D-GalN/LPS +
ethanolic extract of Acanthopanax koreanum Nakai 3%; AA, D-GaIN/LPS + Acanthoic acid.
Before 22 hours for sacrifice, rats were induced liver injury with D-GalN/LPS.

S

) G 3 EF FERd

%9 Sprague-Dawley F2| 7 AHE 199 &t A & AFo e dFHo= 7}
@ 8uteld 57 o UHnh APTe AAEFNC, CCUIZT (AE0), CCl+ 4 oads F
=5 A&%F & (AED, CCU+ ez FEE 18% 1 (AE3), D-GalN/LPS + Acanthoic acid
T(AA) o] bHro® FAstaL APAolE 8F & Hold st FFsAt Fig 2). 29
717r 5<F 20% CCl4 (2ml/kg b.w, dissolved in soybean oiDE &7 Fosle] 7+ £4L8 F=35}
ATt (3~43] /).

19days ] 1 2 3i 8
|

& week-old
Sprague-Dawley

rats

Figure 2. Experimental design

After adapting for 19 days, 6 weeks Sprague-Dawley were randomly divided into 5 groups;
NC, soybean oil; AEO, CCl4+ ethanolic extract of Acanthopanax koreanum Nakai 0%; AEl,
CCl4+ ethanolic extract of Acanthopanax koreanum Nakai 1%; AE3, CCl4+ ethanolic extract of
Acanthopanax koreanum Nakai 3%; AA, CCl4+Acanthoic acid. Animals were fed experimental
diet and simultaneously intraperitoneal injected CCl4 for 8 weeks.
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o
2

A ¥ 5= zoletil (Bayer) ¥ rompun (virbac animal health)©.2 w}33}¢]
H, AfFHIF A2 EDTAZF A 2]E tubeol] ¥ 4C, 1500xg, 30&
g8 @A 80T Husted AFE FA4d ol &ttt EY AH F
1 AZsta AYAGTE AH & i FE& AAS L FAE ST

4o =
A F& BAAA B4 AR 80T A masiT

o}-ﬁ‘j

[40

®

Iﬁnﬁ?&
T oME AT 42
N o ™ o

"

40 o
;

N ot

i

2) 1+ =AW YA P@rt
e Hematoxylin eosin (H&E) staining
7t =22 10% phosphate-buffered formaline] ¥ol TAHAIZI RS Z2E EdA Y2
NS AAZ ¥, ethyl alcoholS o] &3t 2Z &9 FEAAE ). xylenes ©] 83+
<] alcohol& A A3FTE Paraffin 8] S 3l < o}
o] X3t} Hematoxylin®} eosin® 2 |23+ 3 200xol A ZZAEHS &<l3tSoh

B K
N o

O

]

e Masson’ s trichrome staining

7t =38 10% phosphate-buffered formalinell Yol 1 AHAZ AL
AANS A AG F, ethyl alcoholS o] &3] %7 &o FEANAS 3
2l 9] alcoholg #| 73t} phosphomolybdic-phosphotungstic acid &8 ©]-&3}¢]
200xoN A 22 e E Felskd

Job BNK

3) 3}tz Pt
o 1t EHAE
O ¥# aspartate aminotransferase (ALT) %@ alanine aminotransferase (AST)

g4 ALT, ASTE4 =& Reitman-Frankel method (15)2 4§ kit (Asan Pharmaceutical,
Seoul, Korea)& o] &3l =A3t3th. ALT+=L-alanine¥} KetoglutarateE pyruvate2} glutamate
Z HIAZIG. ojw A Pyruvate= 2,4 dinitrophenyl hydrazine¢} ¥b-g-3sle] ZAS o=
hydrazoneE Adzcth. ol FFE=E St ALTY FAE=E #F3oh Tgar AST+=
L-aspartate®} ketoglutarateE  oxaloacetate®} glutamate. 2 ®WZA|7|3, oju A=
Oxaloactate= 2,4 dinitrophenyl hydrazine¢} ¥h-§-ste A& o= ¢Ze]Ad < hydrazones A3
At ol FFEE A5t ASTY SAREE skt ALTSF AST+  505nmell A
microplate reader (Eon Microplate Spectrophotometer, BioTek® Instruments, Inc, Winooski,
Vermont, USA)E AR&-3le] #4933t

@ Lactate dehydrogenase (LDH)
g 2 7+ 23Z o #=A3}= Lactate dehydrogenase = pyruvic acidE lactic acidZ Z3+A]
21t 941 NADH &< (170uM, A-NADH disodium salt trihydrate + Tris-EDTA buffer pH 7.4)

I S F 42 T, JTCoA 1085 Aol Azt 7183 pyruvate 84S Q15
ol A1 96welloll B EFF = 340nmoll A 10E5oF #F3sk T
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@ Albumin

Ao ZA 5= albuming A& kit (Asan Pharmaceutical, Seoul, Korea)E o] &3l =
ettt Albumino] pH4.0F-ZollA BCGSF whgste] dRRIgFe] Hlgste] =218 vepdth
o]AE 630nmoll Al SHsI= YElE ol &35ty ¢RUFS S

e ATAR
O ¥4 Interleukin-6 (IL-6)

g% -6 =L A4S kit (Rat IL-6, Quantikine® ELISA Kit, R&D systems,
Minneapolis, USA)E AF&8-3F% . Monoclonal antibody 7} Z® ¥ 96 wello|l sample 2 standard
5 B, 2N F¢F ARoA Aol AAA T F 339 AARAAHS A H, conjugate
solutione ZF welloll a1 2A & AolA <QlFHo]d Atk ©Al 339 AH %,
substrate solutions @il ¥ xgte] H JelolA 308 &< WAl Stop solutions H il
450nmell A microplate reader (Eon Microplate Spectrophotometer, BioTek® Instruments, Inc,
Winooski, Vermont, USA)E AF&-3}o] &3}t

@ 2+ %2 Interleukin-6 (IL-6)

DuoSet ELISA Development kit (Rat IL-6 DuoSet, R&D systems, Minneapolis, USA)E o] &
3le] 7+ 22| EAEE IL-6%S =A3A Tt 96-well microplateo] 2]43& mouse anti-rat
IL-6 antibodyE Z®A|7131, 4C oA overnight A #H T ool Z+ well2 wash bufferg o] &
3Fe] A& slal reagent diluents (1% BSA in PBS, pH 7.2-7.4, 0.2um filtered)S @i 1A]7ko] A+
olFu|ol ANt 3 HS BlE]al 96-well microplateE 33] A& &t} Sample, standarde %
3L 2A1ZHE9E AFHlo] A Al 7] a1, 3] 3k biotinylated goat anti-rat IL-6 antibodyE il ThA] 2
ANZEE}F A2oA AFuloldAIZITE 339 MAHAAS HPstar, 3143 streptavidin-HRP=
21 F4e ol Ao 205t Aol AAIZIY thA 33]9 AlFAAHES AR A, H202
9} tetramethylbenzidine S 1:12 T3 84 P A4 2085 AFoldAIZIT 2N
H2S04E Y431 450nmell A microplate reader (Eon Microplate Spectrophotometer, BioTek®
Instruments, Inc, Winooski, Vermont, USA)E A}&-&}o] 124319t}

°

@ %t %2 Tumor necrosis factor-alpha (TNF-«a)

DuoSet ELISA Development kit (Rat TNF-alpha DuoSet, R&D systems, Minneapolis, USA)E
o] &3t 7+ %2 o] &A5t= TNF-alpha %S =439tk 96-well microplated] 323
capture antibodyES FHEA|7]al, 4ColA overnightAl At thadol| ZF well& wash bufferZ
o] &3te] A H3&}a, sample, standard & 2l 2417 F¢F AL QlFH o)A AT Wash
bufferE o]&3le] & 33 A3}, biotinylated goat anti-rat TNF- ¢ antibodyS % -& Aol
A 2AIZEESE A QIFHIOlAAIA T T 33 AMlAS AASkaL, Hlo] XdE AdEjolA &
(H202: tetramethylbenzidine = 1:.1)& ¥ 31 20&5< AFwlold Azl &, 2N H2S04E plateell
23 450nmell A microplate reader (Eon Microplate Spectrophotometer, BioTek® Instruments,
Inc, Winooski, Vermont, USA)E Al-&3}o] 413}t
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@ ¥4 9 2+ =3 Nitric oxide (NO)
A 2 7+ 24 Yo &A= NOZ kit (Nitric Oxide, Invitrogen, USA)E o] &3t =4
3t th. T %9 N-(I-naphthylethylenediamine dihydrochloride ¢} sulfanilic acidS 43¢} griess

reagentE W= o2, 96 well plateol] standard, sample 18] 3l griess reagentES il Ao A
e Zdste] 308 FoF QdFHlo]AA T &3 % 548nmell A microplate reader (Eon
Microplate Spectrophotometer, BioTek® Instruments, Inc, Winooski, Vermont, USA)ZS o] &3}

=459

e 7HA 3} % %: Hyaluronic acid (HA)

g4 HAT=9 =A% Sandwich protein binding assay WH-S o]&3% HA test kit
(Corgenix, Denver, USA)Z EA3tAth 7o) @84S HAZZEN AT E3A 7|1 A2 GSY
o2 AFHA g EFES AAAZ H horseradish peroxidase’} 2@ HAZS waidz)
FAA kS Hrlsle] FAH EFAS 450nm oA microplate reader(Eon Microplate
Spectrophotometer, BioTek® Instruments, Inc, Winooski, Vermont, USA)S A}-&3le] E231)

=l

o ksl BAGHSA
(D Superoxide dismutase (SOD)

gx 2@ 7+ %2 ZAsE= superoxide dismutase activity® A8 kit (Superoxide
dismutase Assay Kit, Cayman, Ann Arbor, USA) & o]&3le] =3t SOD FAHEE=
xanthine3} hypoxanthinel]l ¢]3s] 4% superoxide radicals} RF-§-3}=tetrazolium saltE =73}
Aot F33 % 450nmellA  ELISA reader (Eon Microplate Spectrophotometer, BioTek®
Instruments, Inc, Winooski, Vermont, USA)E ©]&3&to] =3}t

@ Catalase (CAT)

g 2 7t %32 EA3E catalase FAEES A& kit (Catalase Assay kit, Cayman,
Ann Arbor, USA)E o] &3l =43t CAT A=+ 84 2 7F 230 &A5t= &4
9}H202, methanole] $HA ¥H-&-3+ 3, 4-amino-3-hydrazino-5-mercapto-1,2,4-triazole (Purpald)
of o3 Yehd Aol FIFEE o]&ste] FHASAT. FFE540nmell A4 ELISA reader (Eon
Microplate Spectrophotometer, BioTek® Instruments, Inc, Winooski, Vermont, USA)E ©] &3}

24384,

e mRNA expression
O RNA == ¥ cDNAFA

TRIzol (amion, USA)E o] &3} It ZZF oA RNAE F=31¥ T RNA EZWH 9 total
RNAFZ=AA S Alfd Ao AAH WS o] 8319t} total RNA F%=2F 260/280nm ratio=
spectrophotometer ~ (BioSpec-nano, Shimadzu Corp., Kyoto, Japan)E o]&3te] =A3}A
th.sample2 260/280nm ratiool A 1.7~2.1 <ol siFE= AS AFE3TE 2ug total RNA<}
High capacity cDNA reverse transcription kit (Applied Biosystem, Foster City, CA, USA)S 43
o] cDNA®AE & sttt
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@ qRT-PCR

PCR-& Step-One-Plus RT-PCR System (Applied Biosystem Foster City, CA, USA) & o] &3}
St 1lul Master mix Mix (Applied Biosystem Foster City, CA, USA) ¢} 9ul cDNA%A S
sample-& reaction tubeel] ¥+=th 95T oA 104, 95C oA 153 It 40cycle, 60C A 1& 5
Z ANt

7y geneol| g+ primerZ TLR4, CD14, TGF-beta, smad4, col4al, p-actineS A8-3}% T}
mRNA 2 CT Method< ©]-&3t] A4bstiom, =& o= control= AR&-3F 4 -actingk
of gk A&l ol

-

= Statistical Analysis Systems package version 9.2 (SAS Institute, Cary, NY,
USA)S o] &3l Hia =& 22 SE)E YeER Sl
). 77 BEX4gEE Zol= one-way ANOVA & <383k & Duncan’ s
p TFEAA FY8E HAFstAh
2 gEH Zpo]= one-way ANOVA &
2=

oA fFolde AFsA

i
o
ofo
ol
@ t

multiple range

5
- 7 & FERD: 2 B 33t & Dunnett’ s
5

4

multiple range& ©]&-3}o] P<0.0
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D
O AT 5 Aol AT
4

AHFZIZES] AT Wstet HF AT 74 Fig 3, Table 29F #om, #3ke] +#
©)

2
= QAo 15 FoF Aol HHEHS #7F =g &S HFHsHT o2 Ea) A 1] o e
F=E Y acanthoic acid7} Az Aol dHFole FFE FA &S & & It

By’ waaight i

Figure 3. Effects of Acanthopanax koreanum Nakai extract on body weight change in Wistar
rats injected D-GaIN/LPS

Each line represents the mean + S.E

Values between groups are not significantly different at «<0.05 level by Duncan’ s multiple
range test. (NC, saline;AEO, D-GaIN/LPS; AEl, D-GaIN/LPS + 1% ethanolic extract of
Acanthopanax koreanum Nakai AE3, D-GaIN/LPS + 3% ethanolic extract of Acanthopanax
koreanum Nakai AA, D-GaIN/LPS + Acanthoic acid)

Table 2. Body weight, food intake in Wistar rats injected D-GaIN/LPS

Croup ¥ NC AED AEl AE3 AA
Body waizht :
e i:dj;;. 2752774390 | 380 §329 74 372005 06 191 8240 84 261.36=10.20
F"'I_f’d:;ijE 120020764 | 21002038 19.00=0.57 20.30=1.20 1820097

1I)MC, saline: AR}, D-GalMLPS + AE (P AE], DoGalW/LPS +AE 1% ARS, D-GalW/LPS + AE 399 AA -
D-Galll TIPS + AA

23 Maan = Smandard error

3105 (Mot sigedficant)c Valnes are not significantly different beoween zroaps at =005 level by using Duncan’s
nmdple rangs st

2% Values with differsnt alphabet within the line are sigraficantly diffsrent ar =003 level by Duancan's pmilnple
range Tes
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Zh 8, A a8l #Heo FAE 45 thFigd, Table 3, 4). Fig. 49} table 39 H&F
= g 22 F-Al(g/100g b.wet 1 stA 2 FA@E A AR F 7HA 23
T T AR AES e Y 13 BlAF A= D-GalN/LPS Fofof me} ol o=
7Y Aedy 25 2 acanthoic acide 3P 22 FAO] F&FS v RA] LLARE, H]
A

+ acanthoic acidel] &J3sf|A 71-/\€].};_ AFE sttt (Table 4). A qH *,jﬁ!iﬁ—?—%
Z SAS AA D H FAOAE 798U Zol7F gtk

r& [y\Te

Tissue weighlin1 00y bow)
[¥] [

Ieemr spleen Hdn=y ung

Figure 4. Effects of Acanthopanax koreanum Nakai extract on tissue weight in Wistar rats
injected D-GaIN/LPS

Each bar represents the mean + S.E

Values with different alphabet within the column are significantly different at «<0.05 level
by Duncan’ s multiple range test (NC: saline, AEO: D-GaIN/LPS, AEl: D-GaIN/LPS + 1%
ethanolic extract of Acanthopanax koreanum Nakai, AE3: D-GaIN/LPS + 3% ethanolic extract
of Acanthopanax koreanum Nakai, AA: D-GaIN/LPS + Acanthoic acid)
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Table 3. Effects of Acanthopanax koreanum Nakai extract on tissue weight in Wistar rats

injected D-GaIN/LPS

(Unat: g/'100z bow)
Group " NC AED AE1 AE3 AA
Liver 262006 | 282012 3040 07 3100 09 3.20=0.15*
Splean 0.2+0.01° 0 260.01° 0. 25=001" 025001 025001
Kidney 0,720,039 0.75=0.02 0.74=0.01 0. 762002 0.74+0.02
04002 0.39+£001 0384001 0.41+0.01

Lumge

D A _|:| HE
T B

1) 14C, saline: AP0, D-GalN/LPS + AE (FaAE], D-GallvLPS +AF 1% AES, D-GalllLPS = AR 3% 48 -

GalNLES +A8

2} Wlesn = Standard error
3 Valnes with different alphaber within the Lpe are significantly different at o002 leveal by Dumncan’s maldple

rangs test

Ay WE (Mot significanr): Valnes are nor signrficantly different betvesn groups at o—=0.05 level by nsing Thancan's

tmiliipls rsnze test

Table 4. Effects of Acanthopanax koreanum Nakai extract on tissue weight in Wistar rats
injected D-GaIN/LPS
i (Unit: g)
Groug HC AEQ AE1 AE3 AN
Liver 71820174 | 801037 | 8.29+0.30" 8.76:0.41" 8 31+0.42*
Spleen 0.55=0.03% 0.72+0.03* 0.69=0.04* 0.70=0.03* | 0.64:0.05"
Kidney 1.97=0.077% | 2.0320.06 2.15+0.06 2152007 1.93:0.08
Lung 1.11+0.06% 1.1220.06 1.06=0.03 1.110.05 1.03+0.03

T7T9C, saline; AED, D-Call LS + AE R AE], D-GalllLPS +AE 196 AES, D GaltlLDS = AE %688, -

Al LES + 448

2} blemn = Standard error
3) Walnes with different alphaber within the e are significantly different ar o<20.05 level by Dhoncan’ s nmlnple

TENES test

43 IS (Mot significant): WValees are oot sigmuficantly different betwesn growps st o—=0.05 level by vsing Dncan’s

mmltipls range tast
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® 2 =434 YA
T2 gt A & H&E staining sk 200xl A #&35E A= Fig. 59F 2tk NCTol
N 2k =23 0 Mze] dlo] Awsh BAHAOU (Fig 5A), AEOZAE B FA

(necrosis)} Zd(hemorrhage)o] &&= ATh (Fig 5B). AE1T, AE3F, AATolA+= AEOTo H
3l 3 AHnecrosis)®} && (hemorrhage)2] wd o] AstdE AL AT 4 AU} (Fig 5C, D, BE).
(H; hemorrhage, N; Necrosis)

AEOD AE1

AE3 AA
Figure 5. Effects of Acanthopanax koreanum Nakai extract on histological changes in the
liver of Wistar rats injected D-GaIN/LPS (hematoxylin and eosin staining, original magnification
200x, bar; 100 «m). (A) NC: saline, (B) AEO: D-GaIN/LPS, (C) AE1l: D-GaIN/LPS + 1% AE, (D)

AE3: D-GaIN/LPS + 3% AE (E) AA: D-GaIN/LPS + AA (N, Necrosis; H, hemorrhage), H;
hemorrhage, N; Necrosis
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2) b EFAE
@ ¥# AST, ALT, LDH

gxo| 4] AST (aspartate aminotransferase) % ALT (alanine transaminase) A E=E A
g+ A3(Fig 6, Table 5), NC*3 vl AEOT ol A AST, ALT A4 E7 FoH o2 F71sHS
T} o] #S AST % ALTS] A<l (AST : 47.86 ~ 89.36 IU/L , ALT : 13.24 ~ 52.2 IU/L)(16)
o} vt W T4 1 & B P 4ol FEHISES sttt ASTEA ==
AEOF 3} vlwsle AlFEZEAT (AEIT 2 AE3TAA &7 gllod, ALTEAHAE= 4L
2y FEE9 AFH wE EFEA S HolA FUoY, FoHoE AT AAT ol A
AST 2 ALT AT E B% foFoz 74
7ol A LDH (lactate dehydrogenase) &A=+ 37t /23 Z}ol7} {1 tHFig 6, Table 5).

Table 5. Effects of Acanthopanax koreanum Nakai extract on plasma aspirate
aminotransferase, alanine amino aminotransferase, and lactate dehydrogenase activities in
Wistar rats injected D-GalN/LPS

e TN N AED AE1 AE3 AA
Bimmuark

ASTIUL) 537043 2338 105 500 67 109 051 66" 110.08+1 09* 07 8244 O0°

AT T(IUL) 8.34=0.68" 108 701 24" 1070, 701 99° 10258100 106 B6+1 78"

LDH{UL) 4.40+0 52 2344051 31.06+0.73 2.69+0.81 3044001

13 1IC, zaline; AED, D-GallLPS + AE (845 AE], D-GalM/LPS ~AE 1% AES, D-GalllLPS = AE 3944 D-
Gall/ LIPS + 44

2} bean = Srandard emTor

3} Walnes with diffsrent alphaber within the lps are signifcantly different ar a-00.03 leval by Duncan’s maldple
rangs test

£ WS (Mot significant): Valaes are not sisificantly differant batwresn growps at o=0.03 level by using Thncan s
nmltipls range tast
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Figure 6. Effects of Acanthopanax koreanum Nakai extract on plasma (A) aspirate
aminotransferase, (B) alanine amino aminotransferase, and (C) lactate dehydrogenase activities
in Wistar rats injected D-GalN/LPS

Each bar represents the mean = S.E .

Values with different alphabet are significantly different at «<0.05 level by Duncan’ s
multiple range test. (NC: saline,AEQ: D-GaIN/LPS, AE1: D-GaIN/LPS + 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: D-GalN/LPS + 3% ethanolic extract of Acanthopanax
koreanum Nakai,AA: D-GaIN/LPS + Acanthoic acid)
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3 FFAE
O 8% IL-6 =
Aozn F&E 2 acanthoic acide] H=thAbellA ZHE7)1AS F¢lsr] s A
|

b

5
—
]
=
]
=
B
=
x
.
&
+
AN
filo

=45l tHFig 7, Table 6). % IL-6= AE0T 3 vl st AElel A
& BTh TElW AE3T AAGIA B IL-6E0] AROT vlmate] felstAl 7t
asto M gdolEel BV} U%lom AE3S AA 7He fAME FEoR UehgT.

(5]
L

a0 - ab

Flaama IL-8 (pafmi)

T T
A0 AE1 AE2

Figure 7. Effects of Acanthopanax koreanum Nakai extract on plasma interleukin 6 in Wistar
rats injected D-GalN/LPS

Each bar represents the mean =+ S.E. Values with different alphabet are significantly
different at «<0.05 level by Duncan’ s multiple range test. (AEO: D-GalN/LPS, AEI:
D-GaIN/LPS + 1% ethanolic extract of Acanthopanax koreanum Nakai, AE3: D-GaIN/LPS + 3%
ethanolic extract of Acanthopanax koreanum Nakai, AA: D-GaIN/LPS + Acanthoic acid)

Table 6. Effects of Acanthopanax koreanum Nakai extract on plasma interleukin 6 in Wistar
rats injected D-GaIN/LPS

(Unit: pg/ml)
——\—\_____ 'G'{.‘U.F“ —_ -
o R AED AE] AE3 AA
IL-§ 103.36+32 46" | 61.88+15.05* 31.2320.13" 41 498 49°
1YAED D-GalllLPS — AE (g AE], D-GallITPS +AE 199 AES, D-GalblLPS - AF 3944 -
CaliLES + A4

2 blesn = Standard emor
3% Values with different alphabet within the line are sigoficanty different 2t @=0.05 level by Duancan's pmlaple rangze t2st
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@ TNF-alpha 4=

Hezdy F5E 9 acanthoic acid®] gEthAtellA 2871 F<str] s8] 3F
tumor necrosis factor-alphas =743} tHFig 8, Table 7). AE1e] AE0¥} wlwste] FolsHA 7
A8t SHANE AE3® AAE AE0F = FY Al Zolzb glith a8 EE %t
TNF-alphav A o2y F&&5 A& YA a7 o= & + AAJoh

35

T

210 4

0 A

patic THF-alpha (pgimg fissus)

ey

mmmmy-+
A\

il

T
AED AE1 AE3 BA

Figure 8. Effects of Acanthopanax koreanum Nakai extract on hepatic tumor necrosis factor
alpha in Wistar rats injected D-GalN/LPS

Each bar represents the mean =+ S.E.

Values with different alphabet are significantly different at «<0.05 level by Duncan’ s
multiple range test. (AEO: D-GaIN/LPS, AEl: D-GaIN/LPS + 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: D-GaIN/LPS + 3% ethanolic extract of Acanthopanax
koreanum Nakai, AA: D-GaIN/LPS + Acanthoic acid)

Table 7. Effects of Acanthopanax koreanum Nakai extract on hepatic tumor necrosis factor
alpha in Wistar rats injected D-GaIN/LPS

(Umnit: pe/me fissoe)

e Cvonp™ .
e T T = A1 A
 Ei, AFED AFE] AE3 A4
THNF-alpha 2 8840 317 1462015 2 4240 23 2600 26
1D AED, DGl LPS = AE (Pa; AE], D-GalI LIPS =AE 1% AES D-GlIIES = AE 3% A8 D-
Gall LIPS + 44

2% M=an = Standard srror
30 Valnes with different alphabet widun the lne are sizpificanitdy differsnt af 02005 level by Duncan's moaltpls
range tast
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@ A 7+ =2 9] Nitric Oxide (NO) &

Ao zy FEE 9 acanthoic acide] AFdAtellA 2871 dS &3ty I8 1 =29
nitric oxide® 4 3stATHFig 9, Table 8). A ellA] NOYA &2 AE1s} AE37} AE0F} W]alst
fFrelzoz zZasgor, AAS AROE oAl Aoz @itk 1k 2 olA NOWA Fe

T

2 =

AE03} Wl ste] AE1H AE3oA & Hadte &S UEHHIAAE FoF o g ZH4sinh 3t
zZ oA Z4% NOAYAEA = AAZF AE3R T &2 ¢S &2l38gdth

(A) (B)

e

Flasma hG production (uM)
5 -

HWES

Figure 9. Effects of Acanthopanax koreanum Nakai extract on (A) plasma and (B) hepatic
nitric oxide in Wistar rats injected D-GalN/LPS

Each bar represents the mean =+ S.E.

Values with different alphabet are significantly different at «<0.05 level by Duncan’ s
multiple range test. (AEO: D-GalN/LPS, AEl: D-GalN/LPS + 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: D-GaIN/LPS + 3% ethanolic extract of Acanthopanax
koreanum Nakai,AA: D-GaIN/LPS + Acanthoic acid)

Table 8. Effects of Acanthopanax koreanum Nakai extract on plasma and hepatic nitric oxide
in Wistar rats injected D-GalN/LPS.

(Ut; ulvi)
DL_PH
AED AFEIl AE3 Al
Targst
Plasma 93.0011.95% 33.04£0 28 49 7248 00* 87.68+8.04"
Livar 151.13+46 317 141.64£22 06" 70,0015 70" 44 66£12.16"

1) AFQ, D-GallLES + AF 0% AR, D-Gall/LRES +AE 1% AR D-(IMNTES + AE 3844 T-
LIPS +AA

2 e = Standard error

3) Valnes with diffarent alphabet within the live sre signifcanthy different at a=20.05 bevel by Duncan’s maldple
rangs st
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4) 34kt a4 S
(D Superoxide dismutase (SOD) &A=

Adedy 5= 9 acanthoic acid®] A4St thAbell A 2871 d S E<lstr] fls 1t =3
of A1 superoxide dismutase(SOD) &4 E=E ZA3tATHFig 10, Table 9). 1+ XA A A3
SODEAH =+ AE0 vlwsted AE13 AE39 A J/AdsEls ASFS A &
acanthoic acide 34ks} 7|d o] FaFs FA Etdth
@ Catalae (CAT) 4=

ey FZEE 9 acanthoic acide] d4ksl thalollA 27148 &lstry] s 1+ %3
o A Catalase(CAT) &4 =& =A3ItHFig 10, Table 9). 3t =2 C =
o ZF YAl zelrh i

™

SI0 gty (L)
o
R Ty

Hapahc

3

AED AE1 AE3 A

AED AEd

£

Figure 10. Effects of Acanthopanax koreanum Nakai extract on hepatic (A) superoxide
dismutase and (B) catalase activities in Wistar rats injected D-GaIN/LPS

Each bar represents the mean + S.E.

Values with different alphabet are significantly different at «<0.05 level by Duncan’ s
multiple range test. (AEO: D-GalN/LPS, AEl: D-GaIN/LPS + 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: D-GaIN/LPS + 3% ethanolic extract of Acanthopanax
koreanum Nakai,AA: D-GaIN/LPS + Acanthoic acid)

Table 9. Effects of Acanthopanax koreanum Nakai extract on hepatic antioxidant enzyme
activities in Wistar rats injected D-GaIN/LPS

e G_,_.D.Ipll
AFED AE] AE3Z AN
Biomarker
00D G0 6223 5773 B4 923419 74 860414 03% 20.1512 790
CAT 1561 3027 85 1785 3479 57 1678 08261 08 1724 9275 38

1D AED, D-GalllTES + AE 0% AEL, DGl PS +AE 19 AE3, D-CalkLES + A Soeo A, Db
GaIMLES + A48

2} blemn = Staedsrd ervoT

3) Walnes with different alphabet within the ne sre significanrly different at a<20.0F level by Dumcan’™s mnldple
range test

43 WS (Mot stgnificant): Wahaes are not sigurficantly differemt betwean groups &t o—0.05 level by nsing Dancan s
mmiltiple range test
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5 mRNA expression

o7y F&+ 9 acanthoic acide] gFtiAlel mx= &S &<21st7] 3] quantitative
RT-PCRE& ©]| &3} Toll-like-receptor 4 (TLR4) ¢} CD142] gene expression= Bl nl3}Ht} (Fig
11, Table 10). TLR mRNA ¥&d2 AE0x} vlwste] AEloA #AsStE AES YeERUSlen,
AE33} AAol A= %9]73' o2 AT CD14 mRNAMHE -2 AEO3} Hlwsted AEL, AE3 1g
I AANA FoF oz 7HAE Y TLR4 ¥ CD14 mRNA expressionS 53 A ozy &5
o] goj&A 9] EJ’]'% 13l H a1, AE3F} AATE Fol& Q] Aol= glIith

(8)

1 i

- 5
o 8
LI o
] Tos
' | =
?:I o4
oL4
[T ]
az
az
s T T n = c E T
ALY [a} ]

Figure 11. Effects of Acanthopanax koreanum Nakai extract on hepatic mRNA expression of
(A) Toll-like-receptor 4 and (B) CD14 on D-GaIN/LPS induced Wistar rat.

Each bar represents the mean + S.E (n=5). Values with different alphabet are significantly
different at «<0.05 level by Duncan’ s multiple range test. (AEO: D-GalN/LPS, AEl:
D-GaIN/LPS + 1% ethanolic extract of Acanthopanax koreanum Nakai, AE3: D-GaIN/LPS + 3%
ethanolic extract of Acanthopanax koreanum Nakai, AA: D-GalN/LPS + Acanthoic acid)

Table 10. Effects of Acanthopanax koreanum Nakai extract on hepatic gene mRNA expression
in Wistar rats injected D-GalN/LPS

G".'l:l'.w“
; \-\ AED AE] AE3 AA
Biomarker .
TLR4 1.00=0.08 0.89+0.10™ 0.63x0.0F 0.70£0.05™
CD14 1.00£0.13 0.650.06" 0.57+0.08" 0.66+0.13"

1) ABO, D-GalN/LPS + AE 0%; AE], D-GalN/LPS +AE 1%, AE3, D-GalN/LP5 + AE 3%.A8, D-
GalN/LPS + AA
2 hiean = Standard emror
3) Values with different alphaber within the e are sipnificantly different ar a=2000% leval by Duncan’s maltiple
TELES Bt
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717 B9 ZA43 AF D Aol Fe Fig 12, Table 115} 2tk AF& NCw#3 vla
3to] CCl4 T (ABOT, AE1T, AE3E, AAT)IA CClell & #odel AETas Flst

go ne 7oAl Fol3k ztolv) QT ol B ey FEFE 9 acanthoic acidz} 4
oldF FoN= FFS v XA Fron, CCl4ol 23 AFTHAE &2lstAth

Body nweghiim

1
z <] 4 ] 2 T -]

Figure 12. Effects of Acanthopanax koreanum Nakai extract on body weight change in
Sprague Dawley rat injected CCl4

Each line represents the mean + S.E.

Values between groups are not significantly different at «<0.05 level by by Dunnett’ s
multiple range test. (NC: soybean oil,AE0: CCL4, AEl: CCL4+ 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: CCL4+ 3% ethanolic extract of Acanthopanax koreanum
Nakai,AA: CCL4+ Acanthoic acid)

Table 11. Effects of Acanthopanax koreanum Nakai extract on body weight change, food
intake on CCl4 induced Sprague Dawley rat

Group BT AED AE1 AF3 AA
Ef;:ﬁ""a',fht £17.24=14.627"" 370.36+8.53 364.3520.66 342126476 386.36=10.54
Food incske 21 860 58MH50 23 50=0.73 22 0220.74 21,2341 29 77 57=1.13

(z'day

1} t9C, sovbean ol AEC, CLL, = AE 0%aAEl, CLL, ~AE 1%AES, CLL, * AL %48 CLL, + AA

2% Mean = Srandard erTor

3y Walues are significantly differsnt from AED ar 2 valwe of o005 woh AMWOWVA followed by Dhinmetr’s test

4 1S (Mot sigmificans): Valnes are not signifcantly diferent between groups at =005 level by nsing Dunestt's
mralnplie rangs rest
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@ &7 FA
kv, adga AR FAE SAsAH (Fig. 13, Table 12). b 22 F-AlolA NC 3
Hlw ko] AEOT-l Al AlZF 100g9 7+ 7] 7b fetAl S7Fsk AL, AE09F AEL, AE3 ¥ AA&
o7 Apol7h fla= skt wIAFA} ARFAE £ 7oA A7t /o

Tissue wizgnt (3'100g b.w
(%]
1

LWl il

Lise=r Siple=n =adney

Figure 13. Effects of Acanthopanax koreanum Nakai extract on tissue weight per 100g body
weight in Sprague Dawley rat injected CCl4

Each bar represents the mean + S.E.

* means data significantly different from AEQ at a value of «<0.05 with ANOVA followed by
Dunnett’ s test. (NC: soybean oil, AE(O: CCL4, AEl: CCL4 + 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: CCL4+ 3% ethanolic extract of Acanthopanax koreanum
Nakai, AA: CCL4+ Acanthoic acid)

Table 12. Effects of Acanthopanax koreanum Nakai extract on tissue weight in Sprague
Dawley rat injected CCl4

Group ! NC AEQ AFE1 AE3 AA
Liver 2 400 065 ™ 3.18=0.10 3.21=0.07 3.31=0.20 3.26:0.17
Spleen 0.18:0.01" | 02620004 0.25=0.02 0.34=005 0.28+0.03

Fidnay 0.61+0.01"= 0.67=0.02 0.67=0.02 0.70=0.02 0.67=0.03

1) ML, soybean oil; AEO, CCL, + AE (%aAE], CLL, ~AE 1%AE3, CCL, + AE 3%AA CCL, + AA

23 Bfaan £ Standard ermor

3y Valnes are simmeficantly differsnt fom AED at 8 vabae of o=20.03 with ANOWA followad by Chipnet's fest

4 WS (Mot significant): Values are not signifcantly different between groups aca =005 level by nsing Dunnest’s
mltple range test
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2]
o= we vEld Af (interbridging, Fig 15B) % AW 3} (fatty changes, Fig 14B)7} #&
F At} o3 AHS=AE3AA A HASR L (Fig 14 D, BE), A-#3t= AELl, AE3 2 AA
oA MAE= AL &dstAt (Fig 15 C, D, E).

Figure 14. Effects of Acanthopanax koreanum Nakai extract on histological changes in the
liver of Sprague Dawley rat injected CCl4 (hematoxylin and eosin staining, original
magnification 200x, bar; 100 xm). (A) NC: soybean oil, (B) AE0: CCL4,(C) AEl: CCL4+ 1%
ethanolic extract of Acanthopanax koreanum Nakai , (D) AE3: CCL4+ 3% ethanolic extract of
Acanthopanax koreanum Nakai, (E) AA: CCL4+ Acanthoic acid, Arrow: fatty changes
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AE3

Figure 15. Effects of Acanthopanax koreanum Nakai extract on histological changes in the
liver of Sprague Dawley rat injected CCl4 (Masson’ s trichrome staining, original magnification
200x, bar; 500 xm, arrow: fibrosis (interbridging, septa)). (A) NC: soybean oil, (B) AEO:
CCL4,(C) AEl: CCL4 + 1% ethanolic extract of Acanthopanax koreanum Nakai , (D) AE3:
CCL4+ 3% ethanolic extract of Acanthopanax koreanum Nakai, (E) AA: CCL4+ Acanthoic acid,
Arrow: fibrosis (interbridging, septa)
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3 3t

rpr

CEE

O AST, ALT % LDH &4 %

HAlo A AST % ALT X% =H A3, AE0 7} NCol| 8]a] AST % ALT X =7} 7938
A 7 sto A v b &40 FEES AP (16). ASTEAEE AE0T W w3ti<
) AAOA Za }—E AFS JERQTH ALTEAE =3k AE09} Hlwsle] AE3o|A] 7HAsts
AFE Yt I, AAdA = Fod oz HAs.
b 22 o) A LDH BHEE FHT A3, AE07} NColl mlsl frejzo= Frhsiglen, AE0H
H w3l AE1, AE3Q AAE ZHAsteE AFTS 88 5+ doh

(A) {B) (C)

Ll -T-
Ly % % a4 o ) : _,:_::_

1 i T e — ,}

Figure 14. Effects of Acanthopanax koreanum Nakai on plasma (A) aspirate aminotransferase,
(B) alanine amino aminotransferase, and (C) hepatic lactate dehydrogenase activities in
Sprague Dawley rat injected CCl4

Each bar represents the mean =+ S.E.

* means data significantly different from AEQ at a value of «<0.05 with ANOVA followed by
Dunnett’ s test.(NC: soybean oil, AEO: CCL4, AEl: CCL4+ 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: CCL4+ 3% ethanolic extract of Acanthopanax koreanum
Nakai, AA: CCL4+ Acanthoic acid)
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Table 13. Effects of Acanthopanax koreanum Nakai

extract on plasma (A) aspirate

aminotransferase, (B) alanine amino aminotransferase, and (C) hepatic lactate dehydrogenase

activities in Sprague Dawley rat injected CCl4

H“'“'a__ Group™
S NC AFD AE] AFE3 AA
Biomuarker .
AST (TUL) 71.21£2 439 101332443 | 99124332 §1.37+6.41 85.20=6.07
ALT IUT) 10.34+3.99" 6168510 | S874x411 | 45262588 | 35.49:563"
LDH (IUL) 7.75+2 29 23.03=2 62 20,353 .49 18.93+2 02 16.52=31.08

L A e - N P A S o = 5
1) IC, soybean oil; AED, CCL, + AE (R0, AEL, CCLy TAE 196 AE3, CCL, * AE 395,AA, CCL, + AA

2) Mean = Standard emor

3) Values are signuficandly differsnt fom ABED af a valne of a=0.03 with ANOVA followed by Dhnmen s test
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@ Albumin

&4 AXEA Ao EA3E albumindg SA3IAT (Fig 159 Table 14). 435 2
= F3F ZFol7k YT ol E F ey FFE 9 acanthoic acid’} albumin %ol g &
= 7AA F5s & T AATH

Searurm Allburringng/dlL. )

e

AN
NN

T T
HC AED

Figure 15. Effects of Acanthopanax koreanum Nakai extract on serum albumin in Sprague
Dawley rat injected CCl4

Each bar represents the mean + S.E.

* means data significantly different from AEQ at a value of «<0.05 with ANOVA followed by
Dunnett” s test.(NC: soybean oil, AE(Q: CCL4, AEl: CCL4+ 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: CCL4+ 3% ethanolic extract of Acanthopanax koreanum
Nakai, AA: CCL4+ Acanthoic acid)

Table 14. Effects of Acanthopanax koreanum Nakai extract on serum albumin in Sprague
Dawley rat injected CCl4

— =
g NC AED AE] AF3 AA

Bicmarker ..

Albumin 4.79+0 08 5.040.12 4 63=0.04 4.56+0.22 4.880.15
13 MC, soybean pil; AEQ, CCL, + AE 0% AE] COCL, +AFE 1%;AE3, COCL,+ AE 3%3A4 OCT,+AA
2% Mleaw = Standard emmor
WS (Mot sipeificant): Vahaes zre nor stenificandy differsnt between gronps at a =005 leved by nsing Duanert’ s nwltiple
range rast
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4) ASAE

@ IL-6

Aoz F=F 9 acanthoic acidZ7t @SthAtlA A= FFS A5t s 4
Interleukin 6 (L-6) %< =#3}4tHFig 16, Table 15). It X2 oA [L-65FS AE0} Wl
std= o AE1 2 AAE FYAQ Aot I, AE3E FYHoE ZHAastdt

T
@ T
E
& T
o 2 /
10 =
ity
7 i
B &
al : . —— T
KRZ AED AE1 AEE AA

Figure 16. Effects of Acanthopanax koreanum Nakai extract on hepatic IL-6 in Sprague
Dawley rat injected CCl4

Each bar represents the mean =+ S.E.

* means data significantly different from AEQ at a value of «<0.05 with ANOVA followed by
Dunnett’ s test.(NC: soybean oil, AEO: CCL4, AEl: CCL4+ 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: CCL4+ 3% ethanolic extract of Acanthopanax koreanum
Nakai, AA: CCL4+ Acanthoic acid)

Table 15. Effects of Acanthopanax koreanum Nakai extract on hepatic interleukin 6 in
Sprague Dawley rat injected CCl4

-\'-\.
. -
Bi “EEF‘ET:‘“-" NC AE( AE1 AF3 AA
E_E ookl % N Y 37 1 i 3T
36.74=2.55° 20.88=4.54 | 22212237 [ 654=194+" | 2716=322

1) 1L, soybean cil, AEQ, CLL, + AE (e AE], CCL, +AE 1%0.AF3, CCL, + AE 39a.AA CCL, + A4
2} Mamn £ Standard eror
3y Valnes are siznificantly differsnt from AED ar a value of o003 with ANOVA followed by Dhmnen s fest
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@ TNF-alpha

Aoezy FEE 9 acanthoic acide] HZEthAtelAd vlX= IFS sty s %
tumor necrosis factor-alpha (TNF-alpha) & ZH43IAthFig 17, Table 16). 3+ ZZ 9]
TNF-alpha= AEQ03} vHln3dle] AE1S ZA4St= 2SS B, AE3= Fol¥ o=z A3t

THF-alipha dog/fmg pro tein)
L
_'

L] AZD AE1 AE3 L

Figure 17. Effects of Acanthopanax koreanum Nakai extract on hepatic TNF-alpha in Sprague
Dawley rat injected CCl4

Each bar represents the mean + S.E.

* means data significantly different from AEO at a value of «<0.05 with ANOVA followed by
Dunnett” s test.(NC: soybean oil, AE(Q: CCL4, AEl: CCL4+ 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: CCL4+ 3% ethanolic extract of Acanthopanax koreanum
Nakai, AA: CCL4+ Acanthoic acid)

Table 16. Effects of Acanthopanax koreanum Nakai extract on hepatic tumor necrosis factor
alpha in Sprague Dawley rat injected CCl4

-_ ™
~._ Group”
e NC AFED AFEl AFE3 AA
Biomarker T
THE-Agha 5.03=0.38% 3.BExD.45 262034 1.58=0 36+ 4.5120.42

1) 1C, soybean oil, AED, CCL, + AE (Pa; AE], CCL, +AE 1%, AE3, CCL, + AE 3%,A4 CCL, + AA
23 Mean = Standard emor
3y Valnes are sizmuficantly different foan AED at a value of a<0.03 with ANV A followed by Dumnets's tess
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5 2t A3t A%

AQZy FZE 9 acanthoic acidell ojsf 3+ A3yt AXEHE AL &
o A hyaluronic acid+#<S =43t (Fig. 18, Table 17). CC4E B T
53 AEOo] W8] AE1/} ZHasts g Ry,

O

Nsk7] A e
st =

120

40 4 T -|—

20

Hyalurcnic acid {ngiml)
24

T T T T
NG = AET AE3 BA

Figure 18. Effects of Acanthopanax koreanum Nakai extract on plasma hyaluronic acid (HA)
in Sprague Dawley rat injected CCl4

Each bar represents the mean + S.E.

* means data significantly different from AEO at a value of «<0.05 with ANOVA followed by
Dunnett” s test.(NC: soybean oil, AEQ: CCL4, AEl: CCL4+ 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: CCL4+ 3% ethanolic extract of Acanthopanax koreanum
Nakai, AA: CCL4+ Acanthoic acid)

Table 17. Effects of Acanthopanax koreanum Nakai extract on plasma hyaluronic acid in

Sprague Dawley rat injected CCl4
(Unut: ng/mi)

T | p]
e, S NC AED AE1 AE3 AL

Bromarker—__

HA 34.26=1339" | 38931096 2731272 68.10=40.25 | 28.43=3.82

13 2T, sovbesn oil; AED, COCL, = AE (Pa; AE], OCL, +AE 135 AES OCL, + AE 3%:AA OCT, + A4

23 Mlean = Siandard emor

33 05 (Tot sigmificant): Values are not significanddy different beoween groups at o =005 level by using Dunnes’s
nmdrple range test

_74_



6) &1ksh A3k

@ Superoxide dismutase (SOD) &4 =

ey FZEE H acanthoic acide] 48t thAlell Aol 2871 AS Qs s 1+ =
2o A superoxide dismutase(SOD) &8 =& ZSAstAth (Fig 19, Table 18). 7Fe]SOD 4=+
NCol| Hl& AE07} 7H4ste AdFS Jeha, AE3] SOD A4 5= AE0F T Bl wsty S o
F7Vete Ads Bt

M gou
d

Uim
o
—

MM
NN

L L]
MC AED A BA

Figure 19. Effects of Acanthopanax koreanum Nakal extract on hepatic superoxide dismutase
activity in Sprague Dawley injected CCl4

Each bar represents the mean =+ S.E.

Values between groups are not significantly different at «<0.05 level by by Dunnett’ s
multiple range test. (NC: soybean oil, AEO: CCL4, AEl: CCL4 + 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: CCL4+ 3% ethanolic extract of Acanthopanax koreanum
Nakai, AA: CCL4+ Acanthoic acid)

Table 18. Effects of Acanthopanax koreanum Nakai extract on hepatic superoxide dismutase
activity in Sprague Dawley injected CCl4

(Umt: Uml)
!'\-.._\_\_\_\-\- 'G".'IZI'JP“
S NC AED AF1 AF3 AA
Bimmarker -
50D 0,870 043180 0.76=0.07 0.00:0.05 0.080.03 088012

1) MC, soybean odl; AED, CCL, + AE 0%o; AE1, CCL, +AFE 19%;AF3, CCL,+ AF 3%5:A4 CCL,+AA

2% Maan £ Standard emmor

3 WS (Mot siguificant). Valies are not sipnificandly different between growps at o =005 level by nsing Dnnnert’s moutdple
range fest
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@ catalase (CAT) &A=

ey FEE 9 acanthoic acid®] &4t diAtalA 2871d& &5ty fs8) 1F =3
oA catalase(CAT) S E=E A3 tHFig 20, Table 19). Fe|CAT A4 %+ NCTol ]3]
AE07} ZasteE A3Fe B oy Fodl Aol gl

A - :
5 Z

Figure 20. Effects of Acanthopanax koreanum Nakai extract on hepatic catalase (CAT)
activity in Sprague Dawley injected CCl4

Each bar represents the mean = S.E

* means data significantly different from AEQ at a value of «<0.05 with ANOVA followed by
Dunnett’ s test. (NC: soybean oil, AEO: CCL4, AEIl: CCL4 + 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: CCL4+ 3% ethanolic extract of Acanthopanax koreanum
Nakai, AA: CCL4+ Acanthoic acid)

Table 19. Effects of Acanthopanax koreanum Nakai extract on hepatic catalase (CAT) activity
in Sprague Dawley injected CCl4

(Umit: nmol/min/ml)

!-HE\""-\\ ':I'[E'l.'l_:lll
NC AFl AE AF1 Al
Biomarker .
tal TTR0 4 AT Sk SET008=41127 G238 32=612.02 4y 1320 20 G077 12035

1) MC, sovbean oil; AED, CCL, + AE 02 AE], OCL, +AE 1% AE3, CCL, + AE 3344 CCL,+AA

2} blazn = Srandard ermor

315 (Mot signdficant): Valnes are not significantly different batwesn gronps at a =005 level by nsing Dnnnert’s monlbdple
rAREE 1Bt
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7) mRNA expression

Nozu F&+ 9 acanthoic acidz} 7HdFglol mx= F&FS &<Q1st7] 3] quantitative
RT-PCRE ©]&3&}o] TGF-beta, Smad412] 1l coldale] gene expression &S wlwslth (Fig
21, Table 20). TGF-beta mRNA +F2 AE0E 7|Fo=2 v SUNCE FoFHo=zE e
FFol o, AE3et AAAE FoFo=E FUlgk AowE Yelyth. Smadd mRNA FF&
AE09} mlmstg e AAZ} fo)F o2 Z713kd ). Coldal mRNA S-S AE0S} vl w3l L)
NC= FolFoz ¥ FFo|qla 19 & 2 7oA =ol7l AT

(A) (B) (C)

SN

) ﬂ
g T
L=

Figure 21. Effects of Acanthopanax koreanum Nakai on hepatic (A) TGF-beta, (B) Smad4 and
(C) Coldal of mRNA expressions in Sprague Dawley injected CCl4

Each bar represents the mean = S.E

* means data significantly different from AEQ at a value of «<0.05 with ANOVA followed by
Dunnett’ s test. (NC: soybean oil, AEO: CCL4, AEl: CCL4 + 1% ethanolic extract of
Acanthopanax koreanum Nakai, AE3: CCL4+ 3% ethanolic extract of Acanthopanax koreanum
Nakai, AA: CCL4+ Acanthoic acid)

Table 20. Effects of Acanthopanax koreanum Nakai extract on hepatic hepatic TGF-beta,
Smad4 and Col4al of mRNA expressions in Sprague Dawley injected CCl4

Group!
B . M AF AFEI] AF3 AL
=9
Tk e 0502001 * 1.00=0.05 106005 1180 04+ 1,270 06*
el 1.21=0.06 1.00=0.08 000,04 1242008 1.3020.05%
Coidal 0.210.01* 1.00=0.10 0.8520.10 1112012 1342015

1) 1C, soybean cil, AEQ, CLL, + AE (P, AE], CCL, +AE 19%.AE3, CCL, + AE 3%a,AA CCL, + AA

2 Mean = Standard emor

3% Values are sizmificautly differsnt from AET ar a walne of a=20.03 with ANOVA followsd by DThnned:'s 1est

47 W% (ot significant): Walues are not significantly different between sroups at o =005 level by wsing Chaomet s nmliple
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348 3 &4 FEEELY Y 1 &4 FE REE F3 'S HUME AT

34 7F &4 3 AP EZA 1 BE FHE AE8] Yoty Hedy F2E (1% 2
3%)S Wistar ratoll 15 59 333 %, D-GalN/LPSE E7}Fo st 1HE4d = Al AEE
Aol 1 BEvlee ASSAh I Adle Aoy FEE oA €4 ALTEA=E, 94
NO =& ¥ ZL%X—‘.CDM mMRNA FFo] FoHo 8 ZAsAIL, 3% Aoy FE25 oA

o] ALTEAE 2 IL-6 FF°] FYHezE HAstHa, FxSTLR4 ZCD14 mRNA &
g «lﬂoi 2 Acanthoic acidwollXie % ALTEAE, IL-6 +F,
NO &% “,QTLR4 “—‘CD14 mRNA 2&o] Fojao=w sttt H&E staining®4 <=
23S B3

N
>
o d

c>[-('[1r
%

AZ53t7] $18ke] Sprague Dawley
L stA A CC4E F33)% Fo3t A},
=T oA EF IL-6 TNF—alpha T v«l o= 7”\8}%17 7F A

ZEo ]umb]rg)r .65} 7HHEJJFE 3ol 5} .
D14 % TLR4 ¥& o] Z7}3}al kupffer celle A=3Fo 24

3 BdiAe Aedy FEE Y8 22
HA -6 53 E3 FAEo2HN S =7} A7
—’F ARom, CCl4FESAe] <25 hyaluronic acid,
A He 94 1 & 2doie Aoy 58

staininge &3l tEA4ol

2 A5 A3 LPSFof 9
cytokine® ROS7} Z7}3}1A
CD14 ¥ TLR4 F#=AF 24
535 RS &39 7tm
TGF-beta, smad4 % coldal
of o3k ol mHAY fFz
TNF-alpha o] 43+

o
o

mﬁrﬂ
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o
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u
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N
%
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o
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() ¢EA W7D LY FEAR B3It

7F AL

O A75Z: o431 FE2ES o83 424 1 &Fo=27E 1 7eid 23445

O AFER: FEREI W& Hdedn qaeFEEe] 1+ 14 834 45

- &34 AP = CO7BLI6) EH-ollA Aoy 559 St 2 XEtiAL A &3 S

- &3 AW 5 C57BL/6) BRA HAedy FE2E9 945 tA /I 23 AF

- d3EA A %= CO7BL/6) REoA Hdedy] 259 343t a4 B4 X 53 AF
A dEe HHE Sl 7J°1] Qo] =AW, AHHA  (Steatosis), A|W=Z

(Steatohepatitis), 433 (Fibrosis) 2 27 (Cirrhosis)e] 4GAIE A EFZLA 3 &4o]

sy HAjmo J 5, 2008). o] g U] E‘r A 5 27 @A &Fsle A A 1 229

Ad FHE Holn, dF AAFA 88 A2V 1o & olFste thA FHtE = Zo] £4

o]tHWei Zhong 5, 2012). &3 & 93 M| Eute] &4 Awhake] g -oxidationS 7HAA]

7131, A ERAke] A S FUHA7IH Ao Z very low-density lipoprotein (VLDL) £HE A
ANl & AW A diA 2 A ZAHE fFEsies AR OLEV% ATHMD Wheeler,
2003). T3, dF&=2 A3 FHuto] &A= WAA endotoxine] dHo = {FEH 1, He] Kupffer
cello] 282 atod, AW TNF-o 2 IL-6 53 2o AFA Ao]EFIUS % AANA B THMD
Wheeler, 2003). wa}x] B AFo= 4324 7+ &4 nd

EFo2 3 7 =49 At B S

skarzl skt

FH

l

DAY =2
29 © 7+ 1

9] 715 70% ethanolS ©]€3}d 60C oA 15417 Bt =59 ==
3l d& EFS =
Z

= =
o) A Azxstd 4TCoA W BAsAt J2dy AEEHQ acanthoic
acide Moy FZEo 1.13% =02 3550 oM, acanthoic acid®] %= 91.4%0°]

|

Table 1. Composition of Acanthopanax koreanum extract

gstE 60.44

Zoh 11.97

Nutrients S 170
(%) e '

T 3.51

35 22.38

Content of acanthoic acid (%) 1.13

Calories  (kcal/100g) 304.94
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2) AdEE 2 AFdYAA
C57BL/6j wt-¢-2= 56vtelE AT wE dyHo= 3 o+
o] 473 A 2ol FFstAt (Figure 2). A@2olo] =4

guie] ¥ FFot T E U
A& Table 29} #t}.

dIT-1AY A5 Az (HE)
G-t AL (1%) (EAL)
dEF-4 ety g 3% (EAH)

SdEF-0AY + AeTby] ALFT (1% (HEAL)
dEF-IAY + ATby] uEFT (3% (HEAH)

G 50% (VIV)E ATEAZR AFHY, dZ& ek Hel WS A Yste] Ag Al
2 A & LIS %%‘E—% S AFdor (2.5ml, 4ml kg/body weight). A e zdn FAHAFZE
& Control @ high fat diet ol 1% 2 3%S &33ste] 4577 AZ3o) v} L3S AT EA
12413 & 3| E& 213 OPU% 471 AZF 9 st MES TR

— MNC {n=8) — MNommal Control; Control diet +water
S0% Test materal ; Acanthopanax koreanum Nakai
EICH 2.5mi 4 4mil 4 i
_ ! Adaptation -
C57BL6J mice | | ; .
(n=56) 1wk 0wk Twk 2wk Iwk 4wk
- ET; Controf diet + EYOH (n=8)
EAL. Diet mduced Ak (1%) +EtOH(n=8)
[ EtoH |
(n=24] | | EAH; Diet induced AK (3%) +EtOH(n=8)
- HE; High fat diet + E{OH{n=8)
High fat |_ : [
|| diet+ HEAL; High fat diet induced —AK (1%)
EtOH [ + EtOH{n=8)
{n=22) ["HEAH: High fal diet induced —AK (376]
b + EtOH{n=8)

Figure 2. Experiment design
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g g9 7] A

AP TES 1243 o] AAAZl &, CO2Y EtherZ vl stATh @l AAdoA 23}
o} EDTA7} %2l plasma tubeE 3,000 rpm, 10& &<k ¥4 £ 3 & -80C deep freezerol
Byste] Z40] o] &3ttt AF &9 1, A, ¥, 25 2 AHEZ (Fag A% F
W, Aghet, Bepe)e AEsta AR AEH F AR FES AASY FAE S8
9 A ALR F& FAANA B A7FA -80C oA HASATH AE3 F 232 dRE 10%
FTA ZEUY Lo A 1 AW YTH 48 AEE BAsiAT

2) 1k £ AR
e & aspartate aminotransferase (ALT) % alanine aminotransferase (AST) €A%

g3 ALT % AST A=+ Reitman-Frankel method6)E w®I® S E 48 kit (Asan
Pharmaceutical, Seoul, Korea)g& Ah&3t ZSAH3tAth. ALT+= L-alanine® ketoglutarate &
pyruvate®} glutamate® w3l pyruvates= 2,4 dinitrophenyl hydrazine¥} ®F-g-sle] A& o
+ hydrazines QA% olue] FFEE FHst ALTY A FF& Hlusiith AST &
== L-aspartate} ketoglutarateE oxaloacetate®} glutamate .= ®HIA|ZIT}, Oxaloactate=
2,4 dinitrophenyl hydrazine®} ®H§-3le] ZAS m= dZEld 9 hydrazones A gt oo
THFEE SAste] ASTel &4 F&& Aot ALT9F ASTe] &4 &2 505nmef A
microplate reader (Eon Microplate Spectrophotometer, BioTek® Instruments, Inc, Winooski,
Vermont, USA)E Ab-&-3te] A3t

=22 g AA

(D Hematoxylin and eoisin (H&E) staining
b %=2]& 10% phosphate-buffered formalinel] ¥ol TAHAIZI AL Z2E EoA 799
NS A AT 3, ethyl alcoholS o]&3te] £32 £o] F=ES AA3YY. Xyleneg o] &3}
of Z2Z Y9 alcoholS A AT} Paraffin A 8E st =2 F33HS

Egfol = o Bzt Hematoxyling eosin®. = GA4sk 3 200x9 A

3 AF tAF A%

O ZF =2 oA 2] tumor necrosis factor o« (INF-«o) <+

d ZAo|Ae] TNF-o 3+ DuoSet ELISA Development kit (Mouse TNF-«, R&D
systems, Minneapolis, USA)E AF-&3t] =433 th. Capture antibody®} TNF-« 2] d3HA vt
& % biotin labeled detection antibodyE &l WA ZTh olu streptavidin-HRP<} HE-§-A]
A WAL olwe] FHFEE FAHsIY TNF-« FF& Fdsith 450nmelA ELISA
reader (Eon Microplate Spectrophotometer, BioTek® Instruments, Inc, Winooski, Vermont, USA)
5 Agste] 459t @l de] ok Bradford methodN® A &3ttt

N

@ 2t ZZ A9 interleukin-6 (IL-6) 4=
r zAo|A e IL-6 2 DuoSet ELISA Development kit (Mouse IL-6, R&D systems,
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Minneapolis, USA)S Al-&3le] =A319t). Capture antibody®} 1L-6 &d&A] ¥k$ & biotin
labeled detection antibodyE ol ¥H-gAZH Tt o|d streptavidin-HRP9} WH-&-A]A A A 7] 321
ol FFEE ZSAHSY IL-6 FF& A 450nmell A ELISA reader (Eon Microplate
Spectrophotometer, BioTek® Instruments, Inc, Winooski, Vermont, USA)S A}&3}le] EA51
o}, oA o] ke Bradford methodZ * Fsl A th.

@ 7+ =R A9 interleukin-10 (L-10) 3

b 2 M9 IL-6 52 DuoSet ELISA Development kit (Mouse IL-10, R&D systems,
Minneapolis, USA)E A-&3le] =A3} ) Capture antibodyel IL-10 &d&A €S- & biotin
labeled detection antibodyE &oll WH-SAIZATE o] streptavidin-HRPS} ¥H-&-A|AH AW A 7] 31
ol FFEE At IL-104FS st 450nmel A ELISA reader (Eon Microplate
Spectrophotometer, BioTek® Instruments, Inc, Winooski, Vermont, USA)E A}&3le] EX351H
o} @A o] ok Bradford method® A 3ttt

4) A-AYAL A&
O A triglyceride (TG) &

g4 TGE A< & kit (Asan Pharmaceutical, Seoul, Korea)Z Ab&3le] =AHsAdch 84 =
TG: lipoprotein lipase (LPL) ®4 HFgo 2 Wiyl glycerol® 7HeEsiEch AR
glycerol& ATPe] Zx] 3}o| glycerolkinase (GK)o] =& 2]3ll glycerol-3-phosphate”} = iz,
w3k glycerol 3-phosphate oxidase (GPO)oll ¢jaf H202& A gtk H202+= peroxidase &4
stolA =S AATY. ol FAEE =AY TGE Atk TGE  550nmol A
microplate reader (Eon Microplate Spectrophotometer, BioTek® Instruments, Inc, Winooski,
Vermont, USA)E AR83te] #4315t

@ ¥# total-cholesterol (Total-C) 4+

g4 Total-CE 48 kit (Asan Pharmaceutical, Seoul, Korea)E Al-&3te] A5t &
A T 7838 9 estergd oz EA|5I=  cholesterole] 1=Hl, esterdoll choletsrol ester
hydrolase 45 ¥H3AA 233 Aato g Rajsta, 2l cholesterol 43 &4
13- A 71 H2029} 4-cholesterole] A€t A4 E H2020 #4ksl &4 9} 4-ofn|=4HE] 3
d 9 phenol& wAlo RESAIZIHA 4h3tA 3 HEEo® J)mo] AAPEY. oW FHEE S
Aot Total-CE &<l3tdth. Total-Cx= 500nmell A microplate reader (Eon Microplate
Spectrophotometer, BioTek® Instruments, Inc, Winooski, Vermont, USA)E A-&3le] EA31%

o},

@ @A high-density lipoprotein cholesterol (HDL-C) 2! low-density lipoprotein cholesterol (LDL-C) <~

¥4 HDL-CE 444 kit (Asan Pharmaceutical, Seoul, Korea)E o]&3te] =Asluch &
4 = 728 2 esterd 0 EA 3t cholesterole] =4, esterd el choletsrol esterase &4
& WeAA FHIH ARAer Eefstal, FE&ol cholesterol s EAE WHEA7]W
H2029} 4-cholesterole] A= T AAE H2020 4+ @49 4-olu| = AtE|9 Y W
= A HESAI7IH A4Sk SeREg o R F)=o] A" olnf 500nmelA FEFEE A
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(microplate reader, Eon Microplate Spectrophotometer, BioTek® Instruments, Inc, Winooski,
Vermont, USA)sle] HDL-C H%5 A4Fsldth. LDL-C& Friedewald Al4FH-E o]-&3ke] TG,
Total-C ¥ HDL-C A& g o2 A4Es ).

@

r =2 9] total lipid ¥ triglyceride (TG) ¥ cholesterol 4~

2+ 229 total lipid= F 22& #7184 (chloroform)E o] &3ty AAS ol & &
< SHAA E2 AEY FAE ALY @2 AES ethanolel triton X-1007F 5%7}
2 3}l TGS} cholesterol 352 A9 T 1 HHL Aol =4 W3 T35
F Aot

=
=

N

]

=]

=
Qr:

-
A=)
B

ol

5 Xt =AY FHA EH
O RNA 5= 9 cDNA &4

TRIzol (amion, USA)E o]&3le] 7+ ZZ oA total RNAE FZ33th Total RNA &2 W
H 2 total RNA 54 E Ao duxo] AAH WHS o83t Total RNA 5%
260/280nm ratio= spectrophotometer (BioSpec-nano, Shimadzu Corp., Kyoto, Japan)E& ©]-&3}
o =H3lYth Sample2 260/280nm ratioolA 1.7~2.1 W sFEH= AS AESIATH
cDNA%/dol= 2ug total RNA<®} high capacity cDNA reverse transcription kit (Applied
Biosystem, Foster City, CA, USA)E A+&-3}%ith.

@ QRT-PCR

PCR$ Step-One-Plus RT-PCR System (Applied Biosystem Foster City, CA, USA)S o]&3}
Ao} Master Mix (Applied Biosystem Foster City, CA, USA) 11 ul®} cDNA &4 3+ sample 9 ul
£ reaction tubeol] ¥ 95T AN A 10&E, 95C oA 152 ZF 40 cycle, 60C oA 18 FZ A
Atk 7t geneel Wl$t primerZ peroxisomes proliferator-activated receptor (PPAR)-«, sterol
response element-binding protein (SREBP)-1c, liver carnitine palmitoyltransferase-1 (L-CPT1),
fatty acid synthase (FAS), tumor necrosis factor a« (TNF-«), interleukin-6 (IL-6),
interleukin-10 (IL-10), Monocyte chemotactic protein 1 (MCP-1), NF- x B, Toll-like-receptor 4
(TLR-4), CD14, g -actin® AR&3lHth mRNA %& CT MethodE o] &3te] AXtslgon, e
Hlo]B &= g-actingkoll thak A2 Q1 ol

EX

ZA o] ol kS A 7Fste] 30ugS SDS loading buffer (60mM tris pH68 25% glycerol,
2% SDS, 14.4mM 2-mercaptoethanol, 0.1% bromophennol blue)e} EgHek & 90°C o 283F o
e "AAAZ g2, d29 108 3+ A3 10% separating gel (30% acrylamide, 1.5M tris
pH 8.8, 10% SDS, 10% ammonium persulfate, TEMED)ol] 29 3}e] 7+ %2 o 2-S Standard
marker (SDS-PAGE Molecular Weight Standards, Bio-Rad, Laboratories, Hercules, CA)<} &7
Zy AZ& stacking gel wellell loadingste #7|¥%s & 3, Gel 4o ©@iAS PVDF
membrane (Bio-Rad)©.& transferA] ZAth (300mA, 70%). A-&oA 60% S<¢F blocking (5% w/v
BSA &<, 10mM Tris-base, HCl-pH7.6, 0.5M NaCl, 0.05% Tween20) A]Zl % 1%} antibody<}
4C oA 3R T HESAIHT. Z-2+9] antibody+= 5% BSA°] ths3 £ HIE&ZE 3|45}

_83_



HE-S&-AlZ T} Rabbit monoclonal CYP2el (1:1000, Abcam), mouse anti-&-actin (1:1000; Santa
Cruz, USA), 1z &A¢} ¥H-&AIZ] membrane 7] ©@¥d Wi=&2S TBST buffer2 15&3F
washing % Z}Z} anti-rabbit IgG X+ anti-mouse IgG secondary antibody (1:2000; Santa Cruz
Biotechnology Inc., Santa Cruz, California, USA)9} Aol 1A]7F B9k vH-EAIZA T thA] 158
2t TBST buffer2 membranes washing A]Z th. Immunoreactive bands= ChemiDoc XRS+
system with Image Lab software (Bio-Rad)Z A}-g&3le] EA3l%th.

ZF 0.1gS Imle] 5mM EDTA¢} 1.15% KCI-10mM phosphate buffer (pH 7.H)E 2 3}3}c
700g, 10% 3+ AAEYI F, 7 AEAE 17,000rpm, 20E37F AR ST} Pellete buffer
Imlel suspensionA|# peroxisome #3802 EIAIHT. S AL thA] 34,000rpm, 60% I+ ¥
ARGt AEHe cytosolZ, pellet-e buffer 0.1mlo] suspension Al# microsome #&0 g
EE3tAT Al 17,000rpm, 2083t YA EE S pelletd buffer Imlel suspensions}od
10,000rpm, 15% YA Eg 3t FEHe gl pellet2 thA] buffer 0.1mloll suspensions}e]
mitochondria 38 #2]3}3t}. Peroxisome, cytosol, microsome, mitochondria #32] thulz
9] &f Bradford method®2 # ZFslA .

@ 7+ =204 2] alcohol dehydrogenase (ADH) &4 %=

7t =7 ADH #4-& Bonnichsen®} Brink® method9)E v} O 2 cytosolol| Al =438} o).
ADHE ¢3&& oM ELH =R fkst= A4 oA NAD+E NADHE A ZIth A2l A
50mM glycine (pH 9.6), 0.8mM NAD, 3mM ol &t&& H7}g T3, AlS 50ulE 7}she] ol AY
AE = NADH7} A== HE&S =43l ADHe -4 EE =AH39 Y. ADHE 84 =&
340nmell A microplate reader (Eon Microplate Spectrophotometer, BioTek® Instruments, Inc,
Winooski, Vermont, USA)E At&3te] =39 om &4 ©9= 2o NADH 1 micromoleo] &
4e Zujate Bao Fo2 Yt A g 2e Fd fdsta Faank

Unit/ml enzyme sample solution = (AE/minute) <V
Exd ®xXv

A E/minute = OD difference/minute
V= assay volume in ml
e = extinction coefficient of NADH at 340 nm 6.22*% cm/micromole
d

light path in cm, 1

<
I}

sample volume in ml

@ %t %2 oA 2] aldehyde dehydrogenase (ALDH) &4 %=
2 ALDH &4 -2 Koivula®} Koivusalo®] methodl0)E W}E© & mitochondriael A

SHATH SN ELH S| =S ofAlEloER W est= HA oA NAD+E NADH=Z A2t

=
=

2

o> A\
fo ox
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o A1 100mM pyrophosphate (pH 8.0), ImM NAD, 2mM pyrazole, 15mM acetaldehydeS 3 7}3F
s, AR 50ulE 7hete RES& AIFAIZ . ALDHO &4 &2 340nmelA microplate
reader (Eon Microplate Spectrophotometer, BioTek® Instruments, Inc, Winooski, Vermont, USA)
E A83ste SAHs Ao &4 @9+ 9 NADH 1 micromoled] A< Fulstes E49 &
o2 Yt ALk o33 2 F2Add tidst] skt

Unit/ml enzyme sample solution = (AE /minute) XV

E xd xXv

A E/minute = OD difference/minute
V= assay volume in ml
e = extinction coefficient of NADH at 340 nm 6.22° cm/micromole
d= light path in cm, 1

<
1}

sample volume in ml

—_—

@ v %2 oA catalase A=

b =2 9] catalase A4S Johansson LHe| methodlD)Z ®lI®F S & peroxisome HEF oA =
AsAt) Catalses ¢F2S SN ELH I =R HIsE FAAdA H202E H20™ 022 E3)
AlZ1t}. CatalaseE chromagen®! purpalde} WHSA|A HHA A7 1 FFEE ZH 314
catalase®] SAEE sttt Catalasee] &4 52 550nmollA ELISA reader (Eon
Microplate Spectrophotometer, BioTek® Instruments, Inc, Winooski, Vermont, USA)E A}-&3}d

Ak,

—_—

® 3+ =& A2 Superoxide dismutase (SOD) =%
F ZA oA el SODEA 2 Miquel et all2)e] WH-S wlE o2 =43} t}h. Xanthine oxidase
of ¢Jal Xanthineo] superoxide® gET o] o AYAH superoxide”} ferriccytochrome C
(F3+) ferrouscytochromeC (F2+)= U A]7]=d o] wf SOD7} EA)3tH o] ¥h3-o] Wa|E WA
HE AYE o] 83l SODY activityES =A 3} th

=
=

® Zt 2 oA 2] Glutathione reductase (GR) =4
b Ao A9l GREA-2 Foyer et all3)e] WHS nlggo =2 =433t} Spectrophotometer
o A} 340nm= NADPH®] I3 H HAEE ofefe F2o tidsted GR activitys A 3T

GR activity (nmol/min/mg protein)

= [A 340/min]/0.00373 x (0.2/0.1) x sample dilution / mg protein

e [ A340/min]: change of average of absorbance

e 0.00373: Extinction coefficient of molecule of NADH a t340nm (uM)
e (0.2: Total volume (mL)

e 0.1: amount of liver homogenate (mL)
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@ 2+ =& A2 Glutathione peroxidase (GSH-px) =4
7re] cytosolel A1 2] GSH-pxe] =742 Mohandas et all4)e] =H-E&
GSH-px9] activity= NADPZ 4}sl¥l NADPHS| & olgje] F24lof tj

o, o
ol
o
&
Ao
o
ol
o
82
i)

GSH-px activity (nmol/min/mg protein)

= [A 340/minl/0.00373 x (0.2/0.02) x sample dilution / mg protein

- [A340/min]: change of average of absorbance

- 0.00373: Extinction coefficient of molecule of NADH a t340nm (uM)
- 0.2: Total volume (mL)

- 0.02: amount of liver homogenate (mL)

7 23042l CYP2E1 w4 ndby

r 229 microsome ©¥) kS AHEFSte] 30ugS SDS loading buffer (60mM tris pH6.8,
25% glycerol, 2% SDS, 14.4mM 2-mercaptoethanol, 0.1% bromophennol blue)$} &3+gk & 90C
of 287 wwidEs wWAAZ o, dSol 108 I+ AFTh 12% separating gel (30%
acrylamide, 1.5M tris pH 8.8, 10% SDS, 10% ammonium persulfate, TEMED)d] Zd3s}o] I+
microsome-= Standard marker (SDS-PAGE Molecular Weight Standards, BioRad, Laboratories,
Hercules, CA)¢} &7 zZ+ =S stacking gel welldl loadingsle] #7149 % 3+ 3, Gel 4o o
M-S PVDF membrane (Biorad)©.Z transferAlZth (230mA, 2A1%H). A Lo 60 F<t
blocking (5% w/v BSA &<, 10mM Tris-base, HCI-pH7.6, 0.5M NaCl, 0.05% Tween20) ]zl %
12} antibody 9} 4C oA 324 F<F vk A AT ZH2Ee] antibody= 5% BSA©] th&-3 & 1]
&2 3435t HE-gAFH T, anti-Cytochrome P450 2E1 antibody (1:1000; Abcam, Cambridge,
MA), mouse anti- g -actin (1:1000; Santa Cruz, USA). 1z} &Aje} HE-&-A1Z1 membrane e ©
Wz M= =S TBST buffer® 1583t washing & Z}z} anti-rabbit IgG =+ anti-mouse IgG
secondary antibody (1:2000; Santa Cruz Biotechnology Inc., Santa Cruz, California, USA)¢} A&
oAA 1AZF T HESAZH 1 ©A] 15837 TBST buffer® membraneS washing AlF Tt
Immunoreactive bands= ChemiDoc XRS+ system with Image Lab software (Bio-Rad)E A}-&3}

of EA 3t

6) BA 4

A9 Ades FEH FF 2 GE)E JUEUAY. 2E A 42 SAS 9.3 (SAS
Institute, Cary, NY, USA)& o] &3t sttt EE 119 HolH+ one-way ANOVA=E
B39 Duncan’ s multiple range tests AFFHZ o2 ALE3IAT ZE 54 #F2AA
© K005 oA FZEA T

A

o
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© Ao] HHF
A7 5 Ao

F2 T SASAT (Figure 3). o] HHAFL 45 atol BEh=
= (NOell Hlsf| <& FH (ET, EAL, & EAH), c&t&-nA% 43+ (HE, HEAL, ¥
HEAH)o] fol# o= Zasts Z&dFe Btk (P=0.000D).

i
r

fo

Foodintake (giday)
fa

Week

Figure 3. Effects of Acanthopanax koreanum Nakai extract on food intake in chronic
alcohol-ingested C57BL mice. All values are expressed as mean =+ standard error (n=5~8
animals/group). Values with different alphabet are significantly different at P<0.05 among all
ethanol induced group by one-way analysis of variance with Duncan’ s multiple range test.
NC, normal diet control, water; ET, etahnol treated control, 50% ethanol; EAL, 1% ethanolic
extract of Acanthopanax koreanum Nakai, 50% ethanol; EAH, 3% ethanolic extract of
Acanthopanax koreanum Nakai, 50% ethanol; HE, High fat diet control, 50% ethanol; HEAL,
high fat diet contained 1% ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol;
HEAH, high fat diet contained 3% ethanolic extract of Acanthopanax koreanum Nakai , 50%
ethanol.
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@ Az

AFS AF7IF ¢ wiF 23] SAHEAT (Figure 4). A3 3FA7MA = oebs JHT &
A A ol- & HHT 2 FAHQ Aozt gtk AF 4FAtdE A8 3 AlFo] 7o
o g zol7F AR (P=0.017D), Atz NOF ez EDY FAA Aol A
stA] Xetgou ETol NCitoll Hlste] A Fo] ZaAste A4S Bt deE& A3 (ET,
EAL 2 EAHT) tolles ETT3 vlaste] EAL 2 EAHT O] Zr4asts A4S 2Yuh 1x 42
o]-of&t-& A+ (HE, HEAL ¥ HEAH<") Ztel= HEAL ¥ HEAHw'o| ZHA&steE AFES BA
=3

Bodyweight{q)

- NC
-4 ET

—& EAL
—- EAH
—— HEAL
—§— HEAH

Figure 4. Effects of Acanthopanax koreanum Nakai extract on body weight in chronic
alcohol-ingested C57BL mice. All values are expressed as mean =+ standard error (n=5~8
animals/group). Values with different alphabet are significantly different at P<0.05 among all
ethanol induced group by one-way analysis of variance with Duncan’ s multiple range test.
NC, normal diet control, water; ET, ethanol treated control, 50% ethanol; EAL, 1% ethanolic
extract of Acanthopanax koreanum Nakai, 50% ethanol; EAH, 3% ethanolic extract of
Acanthopanax koreanum Nakai, 50% ethanol; HE, High fat diet control, 50% ethanol; HEAL,
high fat diet contained 1% ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol;
HEAH, high fat diet contained 3% ethanolic extract of Acanthopanax koreanum Nakai, 50%
ethanol.
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7 AR w2 28 22 EAS =AY (Figure 5. 7F 239 FAE= AAt
za (EDY ztol7b fldar, aAg2Aol-det&ti =7 (HE) oA+ 7+

AgFS HAT des AFHAT ET, EAL, ¥ EAHZIA&= ogbe tiz7 (ED Hlsh]
EAL, EAH® 78] FA7} Z71ets 43S Bt A ol-odet-&4d#H 7+ (HE, HEAL, ¥
Z7 (HE)o| ¥]ste] HEAL 2 HEAHS 79 FAI7F £9

(A) B)

Lot il g
n
ks b e gl )
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Figure 5. Effects of Acanthopanax koreanum Nakai extract on (A) liver weight (B) intestine
weight (C) spleen weight (D) kidney weight in chronic alcohol-ingested C57BL mice. All values
are expressed as mean = standard error (n=5~8 animals/group). Values with different
alphabet are significantly different at P<0.05 among all ethanol induced group by one-way
analysis of variance with Duncan’ s multiple range test. NC, normal diet control, water; ET,
ethanol treated control, 50% ethanol; EAL, 1% ethanolic extract of Acanthopanax koreanum
Nakai, 50% ethanol; EAH, 3% ethanolic extract of Acanthopanax koreanum Nakai, 50%
ethanol; HE, High fat diet control, 50% ethanol; HEAL, high fat diet contained 1% ethanolic
extract of Acanthopanax koreanum Nakai, 50% ethanol; HEAH, high fat diet contained 3%
ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol.
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AT A, Fud A, A3 9 BEuks iz BAE SAST (Figure 6).
B fFojdel Aozt glou Hud Ao Az (NO)

o Wal olereiz (ET) 2 mAWdol-due txi (HEe| foHow Z71sdxn
et HHT (ET EAL @ EAH) olAd= ETZo| Hls] EALT 2 EAHZ oA 69

@zi ZJ&%}%L ﬂxl Walo]-ogte 43 (HE, HEAL 2 HEAH) o|A= HETd HI3)

Fat mass (@)

Perirenal fat  Epididymal fat  Mesenteric fat Retroperitonesl fat

Figure 6. Effects of Acanthopanax koreanum Nakai extract on Fat mass in chronic
alcohol-ingested C57BL mice. All values are expressed as mean =+ standard error (n=5~8
animals/group). Values with different alphabet are significantly different at P<0.05 among all
ethanol induced group by one-way analysis of variance with Duncan’ s multiple range test.
NC, normal diet control, water; ET, ethanol treated control, 50% ethanol; EAL, 1% ethanolic
extract of Acanthopanax koreanum Nakai , 50% ethanol; EAH, 3% ethanolic extract of
Acanthopanax koreanum Nakai, 50% ethanol; HE, High fat diet control, 50% ethanol; HEAL,
high fat diet contained 1% ethanolic extract of Acanthopanax koreanum Nakai , 50% ethanol;
HEAH, high fat diet contained 3% ethanolic extract of Acanthopanax koreanum Nakai , 50%
ethanol.
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O ¥4 AST ¢ ALT 84 =

d3o) A AST 2 ALT &42e =439t (Figure 7). AST 4L E 73k §97¢l ol
HolA gFeka, ALT 42 AAdiza (NOO vl &g diza (ET) 2 A2 o]-
ol

= o
BS 27 HE)o| foAo=w =718ttt (P=0.0001). o€k-& 43+ (ET, EAL 2 EAH) z}o
= FoAQ AolE HolA gka, A ol-dee HFHF (HE, HEAL ¥ HEAH) Zloll=
HE#o| Hl&] HEALT % HEAH®o| ZHAste AdS Byt
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Figure 7. Effects of Acanthopanax koreanum Nakai extract on plasma (A) AST and (B) ALT
activity in chronic alcohol-ingested C57BL mice. All values are expressed as mean =
standard error (n=5~8 animals/group). Values with different alphabet are significantly different
at P<0.05 among all ethanol induced group by one-way analysis of variance with Duncan’ s
multiple range test. NC, normal diet control, water; ET, ethanol treated control, 50% ethanol;
EAL, 1% ethanolic extract of Acanthopanax koreanum Nakai , 50% ethanol; EAH, 3%
ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol; HE, High fat diet control,
50% ethanol; HEAL, high fat diet contained 1% ethanolic extract of Acanthopanax koreanum
Nakai , 50% ethanol; HEAH, high fat diet contained 3% ethanolic extract of Acanthopanax
koreanum Nakai, 50% ethanol.
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3 Aedy FEEol dF tAte mAe IF

O 2t =# o2 TNF-eo, IL-6 2 IL-10 &

TNF-a 2 [L-6ol A= 3+ #2122 x}om It IL-10 oA= Btz NOF o
& tzw EDO AZols fAAARE NCIoll Hls| mAgol-det& thxs HE)o] F7Hst
A BAh =3 olge AHT (BT, EAL 2 EAH) TollAE ofFd 2o) & BHstA &
9.2 HEZ ol Hl8] HEALZo] Z&38he A3 BAtH (P=0.0116).
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Figure 8. Effects of Acanthopanax koreanum Nakai extract on plasma (A) tumor necrosis
factor-alpha (B) interleukin-6 (C) interleukin-10 in chronic alcohol-ingested C57BL mice. All
values are expressed as mean =+ standard error (n=5~8 animals/group). Values with different
alphabet are significantly different at P<0.05 among all ethanol induced group by one-way
analysis of variance with Duncan’ s multiple range test. NC, normal diet control, water; ET,
ethanol treated control, 50% ethanol; EAL, 1% ethanolic extract of Acanthopanax koreanum
Nakai, 50% ethanol; EAH, 3% ethanolic extract of Acanthopanax koreanum Nakai, 50%
ethanol; HE, High fat diet control, 50% ethanol; HEAL, high fat diet contained 1% ethanolic
extract of Acanthopanax koreanum Nakai , 50% ethanol; HEAH, high fat diet contained 3%
ethanolic extract of Acanthopanax koreanum Nakai , 50% ethanol.
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@ 2+ =749 mRNA 23 =4 (TNF-a, IL-6, MCP-1, NF-kB, TLR4, CD14)

v zA oA TNF-a, IL-6, TLR4, CD14, MCP-1, ¥ NF-kB¢] mRNA ¥ =A3tHch
(Figure 9). IL-6 ¢} MCP-1 % NF-kBel|A+= 3t 2 &<Ql =ol7l it TNF-adlA= A
iz (NO Hls) dgb&tiza (ET) 2 A2 o]-det&ti 27 (HE)w o] foldos Z7}
algom (P=0.0036), ole+-e 43+ (ET, EAL @ EAH)l A& ET#d Hlete] EALT 9 EAHT
o] fHasteE Ade BAa, A o]-d g HFH e (HE, HEAL 9 HEAH)T A% HET
H)5te] HEAL 9 HEAH o] H4stes S BT TLR4dA = A4tz (NO)ol| B35}
et E (ED9 IA YA ol-dertiza HE)T FFoz Fristger (P<0.00D),

Nere AFHT (ET, EAL ¥ EAH)ol A= ETwol ®lste] EALT @ EAHTOIA 8oz 7+
A38tE A, aA A ol-oeks A FH T+ (HE, HEAL 2 HEAH)Yl A% HE*ol Hldte] HEALT 9
HEAH o] frol& o g ZH4sidnh. CDl4olA+= Az (NOOl vt ogk&tiza (ET)
& ZvleleE AFE By, APHo-dEE Hxy HE)E 9oz Zrstgth
(P=0.0314). l&+-&4d3 (ET, EAL ¥ EAH) oA & ETol Hlsle] EALT 2 EAHW o] 7H43&)
E RS BAa, aALAol-ders AFHT (HE, HEAL ¥ HEAH)IA X HET o] #H]&h]
HEALw* % HEAHw o] fol& o g 7HAst3ith
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Figure 9. Effects of Acanthopanax koreanum Nakai extract on hepatic mRNA expression in
chronic alcohol-ingested C57BL mice. All values are expressed as mean = standard error
(n=5~8 animals/group). Values with different alphabet are significantly different at P<0.05
among all ethanol induced group by one-way analysis of variance with Duncan’ s multiple
range test. NC, normal diet control, water; ET, ethanol treated control, 50% ethanol, EAL, 1%
ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol; EAH, 3% ethanolic extract
of Acanthopanax koreanum Nakai, 50% ethanol; HE, High fat diet control, 50% ethanol; HEAL,
high fat diet contained 1% ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol;
HEAH, high fat diet contained 3% ethanolic extract of Acanthopanax koreanum Nakai, 50%
ethanol.
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4) ey FE0] A thated mA= I9F

O ¥#, total-C, HDL-C ¥ LDL-C &%

g 7ol A Triglycerides, Total cholesterol, HDL-cholesterol, % LDL-cholesterol& =% 3 A3}
(Figure 9), €4 TG, TCE AAHZET (NOO| Bl& odeSthzs EDS A2 ol-d gL
Z7 HBE)A F7lete AFES EY o, LIDL-C2 fYH o=z Frstdth (P=0.0017, 0.0006,
2 0.0059). dgt&AdFH T (ET, EAL ¥ EAH) 1tellA&= ETol Hla] EAHw o] fFoH o= i
gom, EALES S7hete Ade B AT ol-de24d 3 (HE, HEAL 3! HEAH) 3t
A= HE#O| ®)3] HEALT % HEAHTo] 7+43= AdgdS Btk HDL-COAHE =E 7
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Figure 8. Effects of Acanthopanax koreanum Nakai extract on plasma (A) TG (B) TC (C)
LDL-C (D) HDL-C chronic alcohol-ingested C57BL mice. All values are expressed as mean =+
standard error (n=5~8 animals/group). Values with different alphabet are significantly different
at P<0.05 among all ethanol induced group by one-way analysis of variance with Duncan’ s
multiple range test. NC, normal diet control, water; ET, ethanol treated control, 50% ethanol;
EAL, 1% ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol; EAH, 3% ethanolic
extract of Acanthopanax koreanum Nakai, 50% ethanol; HE, High fat diet control, 50%
ethanol; HEAL, high fat diet contained 1% ethanolic extract of Acanthopanax koreanum Nakali,
50% ethanol; HEAH, high fat diet contained 3% ethanolic extract of Acanthopanax koreanum
Nakai, 50% ethanol.
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@ 2+ =&l A9] total lipid, TG ¥ cholesterol 4~

b Ao A total lipid, TG % cholesterol < A% Axes 3 =34 1g F FF
(mg/g)o. 2 eERIt} (Figure 9). 1% (9) % total lipid, TG 2 TCE HAZT (NOI} vlw
sty ET w3 HEW oA fFodo g Frhstdth (P=0.0001, 0.0001, % 0.0205). Total lipidel A
o et&dHw (ET, EAL ¥ EAH)ZF] Alto]E B ETol Hldl EAHT o] Fd o= At
Sy, EALTS ETTO nls] F71stdt. nA| WA ol-ogtS4d 3+ (HE, HEAL ¥ HEAH)9]
zto]E H® HEw o] Hld} HEALw 9 HEAHw o] f9do= A & + Aot (Figure
9A). TG, TCAA der-&d3 <+ (ET, EAL ¥ EAH)ZFe] Zo]E HEW, ETol Hls] EAL 2
EAHT o] fold o2 AAadSS & 4 A, aAYo]- ek 4FH+ (HE, HEAL % HEAH)
ol | HEwell Wl3} HEALw 9 HEAHw o] o2 o2 zhastlch (Figure 9B, 90).
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Figure 9. Effects of Acanthopanax koreanum Nakai extract on hepatic (A) total lipid (B)
triglycerides (C) total cholesterol in chronic alcohol-ingested C57BL mice. All values are
expressed as mean =+ standard error (n=5~8 animals/group). Values with different alphabet
are significantly different at P<0.05 among all ethanol induced group by one-way analysis of
variance with Duncan’ s multiple range test. NC, normal diet control, water; ET, ethanol
treated control, 50% ethanol; EAL, 1% ethanolic extract of Acanthopanax koreanum Nakai |,
50% ethanol; EAH, 3% ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol; HE,
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High fat diet control, 50% ethanol; HEAL, high fat diet contained 1% ethanolic extract of
Acanthopanax koreanum Nakai, 50% ethanol; HEAH, high fat diet contained 3% ethanolic
extract of Acanthopanax koreanum Nakai, 50% ethanol.

HN

@ 2+ =& 49 mRNA 3 =4 (SREBP-1, FAS, PPAR-«, CPTla) f&= & <

7t %A 4 SREBP-1, PPAR-a, FAS, CPT-1¢] mRNA 2&<& =A3tat) (Figure 10).
PPAR-a % FASo|A¢] mRNA EAZAFA = FoZQl zto]E & 4 gl SREBP-1914 &
Atz (NOoll vty olgrgtjza (ET) ¥ X 2]ol-ogt&t =7 (HE)°] fojdo=
Z7ksta o (P=0.036), ole+&/4d3 7 (ET, EAL @ EAH) olA& ET#ol| B3t EALT %
EAHT o] Zadste 43S B9, nAwol-dee 437 (HE, HEAL 2 HEAH)SIA & HE
T 3 HEAL9] foZQl Aol wAdstA st o HEw o ®lsted HEAHw o] ZHAdte
S BHYt CPT-19] TdoME AUz NO deatzs ED2 #27<l Aol
sl FtH ot mA A ol-oghg i 27 (HE)-S NCFoll Hlsle TAastes 43S BRYT
(P=0.007). e+-&d3# 7 (ET, EAL @ EAH)olAl&= ET#ol Hlsle] EALTo] Z7tste AdgS
B3, EAHT& ETw o) vt folA oz Frhstatt. ax 2 ol-de-&4d 3+ (HE, HEAL
9 HEAH)ol| A= HE* ol ¥l3te] HEALw % HEAHTOlA F718ts A2 Rt

Hepatic mENA expression

Figure 10. Effects of Acanthopanax koreanum Nakai extract on hepatic mRNA expression in chronic
alcohol-ingested C57BL  mice. All values are expressed as mean =+ standard error
(n=5~8animals/group). Values with different alphabet are significantly different at P<0.05 among all
ethanol induced group by one-way analysis of variance with Duncan’ s multiple range test. NC,
normal diet control, water; ET, etahnol treated control, 50% ethanol; EAL, 1% ethanolic extract of
Acanthopanax koreanum Nakai, 50% ethanol; EAH, 3% ethanolic extract of Acanthopanax koreanum
Nakai, 50% ethanol; HE, High fat diet control, 50% ethanol; HEAL, high fat diet contained 1%
ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol; HEAH, high fat diet contained 3%
ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol.
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5 Aoy FE=o] A& WA AF HA= FF

O Z+ =2 oA 2] ADH ¥ ALDH &4 =

b 27 cytosolel Al ADH &4 & SAstd oy, BE #3F Fo 2 Ato]& HolA] &yt
(Figure 11A). 2+ =3 9] mitochondrlaOH A ALDHE =A3}9 ot (Figure 11B). A4tz (NO)
of Bls] dgEtizs EDet DARAol-deE dxa HE7E foHo = Frliste B
BAa oetLA# T (ET, EAL 2 EAH)ZFe] xpo]E& »w, ETol H3] EALTo] Golzxo=
rAadts= AFS BHY, EAHTE Z718ts A3e 1yt mAbdo)-o g A=
HEAL 2 HEAH) 7te] %}o]Z B, HEFol Hls) HEALZ 2 HEAHT A 2% Zhasts A%
< B3Rt (P=0.0209).
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Figure 11. Effects of Acanthopanax koreanum Nakai extract on hepatic (A) cytosolic ADH (B)
mitochondrial ALDH in chronic alcohol-ingested C57BL mice. All values are expressed as
mean =+ standard error (n=5~8 animals/group). Values with different alphabet are significantly
different at P<0.05 among all ethanol induced group by one-way analysis of variance with
Duncan’ s multiple range test. NC, normal diet control, water; ET, ethanol treated control,
50% ethanol; EAL, 1% ethanolic extract of Acanthopanax koreanum Nakai , 50% ethanol;
EAH, 3% ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol; HE, High fat diet
control, 50% ethanol; HEAL, high fat diet contained 1% ethanolic extract of Acanthopanax
koreanum Nakai , 50% ethanol; HEAH, high fat diet contained 3% ethanolic extract of
Acanthopanax koreanum Nakai, 50% ethanol.
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@ 7+ ZZHolx2] eks} 4 Superoxide dismutase, catalase, glutathione peroxidese, glutathione reductase) 2] ZAI=
P 22| peroxisomeol| 4] catalase, cytosolollA4] superoxide dismutase, glutathione peroxidase !

N

glutathione reductase®] &S =AstHtt (Figure 12A, B, C, D). Cytosol SOD ¢ GR A EE= RE
TZE ARl AlolE HolA| itk Catalase olAle Atz (NOO Hls) olgbEtiz=a" (ED 2
A YA o] 2T (HE)NA FFHoE Thashe 4TS BT (P=0.0129). o243+ (ET,
EAL 9 EAH) oA ETT® EALT2 IA Zol7t YA AR, EAHT2 ETel Hls)| foldo=
S7Fhe AEE BYa, aA W ol-oete4dHw (HE, HEAL ¥ HEAH)ol|4+= HEw3 HEAL<ol|A]
A zZpe)7F YA FUAANE, HEAHT A fold oz Er7lsl= 43S Xt} Glutathione reductase]
G EoM = AT (NO Hlg) ETo % HEWol foldez ZraAshe AdFS Eiuth
(P<0.000D). ollgr24d3 (ET, EAL % EAH)OIA= ETT% EALTS] Abol= gIor} ETTel Bls)|
EAH o] fo|dos Frlksidal, dAWAol-ogt&d3s (HE, HEAL ¥ HEAH)<|A] HE7 3} HEAL
b 2 Apole Kol gFont, HEF | Bl HEAHT o] o8 o g F7tshe Zl& & 5 AU
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Figure 12. Effects of Acanthopanax koreanum Nakai extract on hepatic (A) peroxisome catalase
(B) cytosolic superoxide dismutase (C) cytosolic glutathione peroxidase and (D) glutathione
reductase activities in chronic alcohol-ingested C57BL mice. All values are expressed as mean =+
standard error (n=5~8 animals/group). Values with different alphabet are significantly different at
P<0.05 among all ethanol induced group by one-way analysis of variance with Duncan’ s multiple
range test. NC, normal diet control, water; ET, ethanol treated control, 50% ethanol; EAL, 1%

ethanolic extract of Acanthopanax koreanum Nakai , 50% ethanol; EAH, 3% ethanolic extract of
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Acanthopanax koreanum Nakai, 50% ethanol; HE, High fat diet control, 50% ethanol; HEAL, high
fat diet contained 1% ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol; HEAH,
high fat diet contained 3% ethanolic extract of Acanthopanax koreanum Nakai , 50% ethanol.

@ zF zZ 0|42 CYP2E] vz wd =4

ZF 22 Microsomeo| Al CYP2E1¢] ©uiz %!

g dgtEtiza (EDoA F7kste B3-S Biom, nAgAol-dagtiza HEA
o2 F7FsA Y (P=0.0281). Aer&d#+ (ET, EAL ¥ EAH) o|lAX+ ET+3 EALTS

¢l zpol7t gl e, EAHw 2 EToll ®ls] fHAadte AaFS Bt nA2 o]-ogh-&4d

(HE, HEAL ¥ HEAH)el A= HEAL % HEAHZ oA Zradtes S 2T

skt (Figure 13). AAthza (NO)ol
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Figure 13. Effects of Acanthopanax koreanum Nakai extract on the protein expression of
microsomal CYPZ2E1 in chronic alcohol-ingested C57BL mice. All values are expressed as mean
+ standard error (n=5~8 animals/group). Values with different alphabet are significantly
different at P<0.05 among all ethanol induced group by one-way analysis of variance with
Duncan’ s multiple range test. NC, normal diet control, water (n=8); ET, ethanol treated
control, 50% ethanol (n=6); EAL, 1% ethanolic extract of Acanthopanax koreanum Nakai, 50%
ethanol (n=8); EAH, 3% ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol
(n=5); HE, High fat diet control, 50% ethanol (n=7); HEAL, high fat diet contained 1%
ethanolic extract of Acanthopanax koreanum Nakai, 50% ethanol (n=8); HEAH, high fat diet
contained 3% ethanolic extract of Acanthopanax koreanum Nakai , 50% ethanol (n=7).
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2ol A AgtiEE NOd Ma) dggulza EDM g o] okt F71ahslon,

aAM ol w2 HEAA Z7HE BTk R4 T EAL 3 EAH) 8 32 o]

AN-SAFHw (HEAL 2 HEAH) ollA= F71e A3l Zastes Ads Bt

Figure 14. Histopathological features of rat livers. (A) NC, normal diet control, water (B) ET,
ethanol treated control, 50% ethanol; (C) EAL, 1% ethanolic extract of Acanthopanax
koreanum Nakai , 50% ethanol (D) EAH, 3% ethanolic extract of Acanthopanax koreanum
Nakai, 50% ethanol (E) HE, High fat diet control, 50% ethanol (F) HEAL, high fat diet
contained 1% ethanolic extract of Acanthopanax koreanum Nakai , 50% ethanol and (G)
HEAH, high fat diet contained 3% ethanolic extract of Acanthopanax koreanum Nakai , 50%

ethanol. HE stain, Bar; 100 xm.
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ANA HddH g ATl I FELS dFshe Zolojok ahH, A - FEA(safety &
efficacy)2 &l 7dolm, 2&5, A& @A, A94, #4829 A=, 7187 o ofF9
olofzx =& T T e o H& FHH R st ofF

a0 qojA InkA I /]QF o] ?lzﬂ/\}%o:iol e sEAS oz A l o] Fo}A|
3 v 2 AAIE S FEe A - FEAS dSelal ARE xRS A Hlske] HA
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NDE QAE tlgos ey - FEAAE $4E A0 T JoFEe dPAES 44
Saz @ wol AFoFEANAA] $AL ARE ?Héiiﬁ ‘S|FEYIAE A £
A o o ARE AZsjolol B v aAe 2ok A% AAxE: AWl Qe
ARt BE ed SANY @ FARS ok AT QaAge] a2 @ HetA B
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FEAY W A BB YEIS D uo] 04 F oo ulo] 97)% Seeds| 43}
SHBATE AUste] o] 27]% Seede] W3} HWF ATEA E2H M) WE
A B

nlo] 9714 EAO|E BFEE ulo]27]% Seede] 2Hj1sh olFo] AAH T Yo o=
a4 BrhdTe Bl 1 o] 9y

el wpolorl% FAE BFEL LY 714 AT Bheh, Fa719, WAL npol
©7)% Seedt URE AYSHA Rin Qor, oyF AT B

Seedd] 4FF3E AAAZIL =71 AT Y FAe &84S A3A7= dle] Ha
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T AFAY MEe e ol 8 UALT ARE 4 BEF B A2 A AGES 2D
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194 23k, 43 9 HYd FEAE7E 2 FEAE A871d AT
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2. AFAL e A4 9

D 74 2 U&

AALe N 714 AE

Ob Az 9 AFEES A3 A=
% L AF QC 2 AXAHEAR
g = T H AR} A
A # WMEe 4 FE2E
A& H -9
HFAHQ0) TH A% Cynandione A HPLC, PDA
71e3HE A& e
AxEHD AA < Cynandione A HPLC, PDA
I EA 2 HAEARE AL =
WH SAWNE 7=
O W FAFEEY AxTH
WMo FHE 70% FRHEAR 1081 7Fal 15A1%F &<+ 60C o
St et Este wH5ES AXsta sAARE AN WL
= A IE D
g4 o W3 i
Wil Tk B
:* ﬁ i;'\-,_l_l-l,l. W RGO G
FERTIR LS T
3 Wis AT
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|
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m A 380 16%
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a9 1 Wl FAFEEY AxIE=
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Mro FEEU A ARAE FF A
ARAE FFL NFoR Wro F
g AFAG S

I8 4. NEAE

OH

OH 0]

OH
HO

Chemical Formula: C;¢H 406
Molecular Weight: 302.28

(Cynandione A)9] A%

Cynandione A &-3H(%)

30% Ethanol 1.67
50% Ethanol 1.45
70% Ethanol 2.07

HO 1.41

B

dr

P T R

]

I

cynandione A 30}

K
.

T BOH 415 BT H TG B
=HE
095 FEen) 8 ANAY §F B
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Cynandione A &%)

RIS |3
SV NI
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|

cynandione A 215H{%)

IEEgd

Ayl

HWaE=R T

sl
fny

X
i
o
_—OU

% Cynandione A

m AJoF gl AJY
O ##E&% : Cynandione A (F)HAEH0] L,

LOT No.20130364,

Adjusted purity : 96.5%

@ YurAt

o o EF-&(Merck, HPLC grade)

o 1| e+ (Fisher, HPLC grade)

e x/HSigma, Reagent grade 98%)
o olX| =Y E Y(Fisher, HPLC grade)
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kd

F&Y 9 A=

@ Cynandione A EFEZZ oF 50 mges AHAE3] FHild 42T HELE Zolxu
vortexing ¥ % 10 mlZ #-8&(stock solution)3c}.

@ Stock solutione WEt&= 2 H3] 343t FTFEHORE ALEgT)

n A PEHY Az

O Als oF 250 mg<s A3 Zol 70% el 83l

@ 0.45 xm Nylon membrane syringe filter2 of3}sle] AJ&-go o g A3},

R

Instrument Agilent 1260 Infinity

Detector DAD detector

Wavelength 270 nm

Colummn Cadenza CD-C18 (150 mm = 4.6 mm, 3 pm)

A 0.5% acetic acid in DW, B: Old=L|E 3, Gradient

min Ofm & A OlEZ& B
o a0 20
) 2 a0 20
Maobile Phase 20 70 30
21 o 100
5 i d 2R
27 80 20
42 a0 20
Flow rate 1 mil/min
Injection wvolume 10
Oven Temperature 255%C
m AL
Cynandione A e EHug/ml) = EFE(ml) = E4bjls x BEFEEsE
(mg/g) Al 2% 2(mg)
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CHEMICAL FORMULA iy 3 - [ WA
MOLECILAR WIEKGHT s A A 1§ HIH BRI

CAS MIMABER | AP 7 L1y

QRIGING Cynancham wilond . il ‘:] By - nMB SPRCTHUM

o = — .
ANALYTICAL RESULTS Co— B J
Tt Lirst Lty xRl | ‘ i
|

| i

AppaHEanca Do oorfem | I |||-

} } } I

pkem yelicre S — | | —— o s s o = -
f i ] s ol ] o 1 i : ”. - i T
| soneary schubley i CHCE and MeCe corfem | ] .! iyl HTH I E|
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Shoragn con 'C :
t i i i md cmm be used 3% & working standsed matenial of i and v malerials,

fo BAD ored anofyiical
e ot wad Tor maccing upp&.um o GOfy GFHH DRTEel 015, 10 31
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The data is tased o0 current knowledes. NPC B Technoiogy Inc
B oonly givis & genersl description of the compoid amd i na guseanies of s qualio
page 2 ol 2
[

() ds87|Et4244

8% olml - o] HTF Yl Y UL e Ao 2
Cynandione A & (mg/g) : 18.75 mg/g2] 80~120% (15.00~22.50)
H(mg/kg) : 1.0 o]}

7+ =8(mg/kg) : 1.0 o]3}

Z ] &(mg/kg) : 1.0 ©]3}

Fe(mglkg) : 1.0 o]s}

151 il
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T, M4 70, 80 & 90%l A VCAM-1 & oA %kato] Yebtom, 11 & 90%
MeOH FE&NA 71 3 AAE B Th

THF-a {10ngimil)

W% A% 0% 40% 50% 60% TO% BO0% 90% 100% Dex.

o . — —

o | YCAMA

a9 1 el FE2xdo ©E HASMC EH o] MEzFaEx e s}

@ U= HIA T AETEIEZ 1d x|

AANE BLZHEFHASMOSE opvliedl, wlehyl, S22, 444 5 2% FBS(Fetal
bovine serumo] EgH FHFIAHE H-§ wYuxE ScienCell Research Laboratoriesoll A ¢
sttt ICAM-1(intercellular adhesion molecule-1), VCAM-1(vascular cell adesion molecule-1),
beta-actin antibidy:= R&D systemol A TQ3gx, 1 wol o3 wE Aeke Sigma-aldrichol
A Tstel ALSATE AZE 5%0) oldEvs FEe £E 37T FAHE M7 W)
Fstg o™, 0.01 M EDTAZ} 233 0.125% trypsin &40 =2 Ahu)eF a5t

T FEIA L WMFEe FEES OE%‘ (2, 20, 200 xgmDE 2A1ZF AA TS &, AZTH
2R BHS F5317] Yl TNF-¢ = 10 ng/mle] ®=2 st 1247F5¢F vjks &
western blot W< 1%0}04 /HIE Z}v‘i‘—x}fﬂ %?ﬂ_%ﬁg 435kt 1 23, ICAM-1 #
VCAM-19] w3 o] o TolM FREHOR At on, 53] 200 pg/ml A 2ol A

S R EX

) . ?_]_
shdch webd W
&l

A A4 e gu

dexamethasone (50 ng/mD) A+ By AER2EA drdo] JAHS &l
L FEEZE MAFG TN AEZHEEAS] dHS JAste dF
4 IS AAE 7 Ade a7 A= FAsAT
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THF-a (10 ngiml}

CWE (pg/ml) - - 2 20 200  Dex.
e . — - ICAM-1
e s VCAM-1

S S e e e -t

@ HEZA EZMHASMCO)S] = A3 sA0A WMo o FEMAS A4 g% 3o

FUAsE FRUIAE D FRIAZNA BAHE AEFREA ) oo W W
Aze] FaRAAole] MRzET AR ] W] oS Loyt

129

N7t olH e & “7é§} H*%Oﬂ A & Flstaz HASMCAl W2 28 (2, 20,

T E*éﬂ” Ate] E7FQl TNF- o & A3t
of A=E ¥Z$°J?<H %?ﬂ% AAF oA TEAT M ZFQ
THP-1¢} @7 wjfstal= i THP-1¢] 23 AEE IFdnZ o= SAHSAT

96 well platee] tj52 B HZF HASMCE wlFd ¥ W5 o
i A

|ete 90% FEES 5
TEH=E 2AZF A3 & TNF-¢ (10 ng/mDE AHElg 3 wjA S 74?}1’/}. ol A &l LM ZF
¢l THP-1 MEE MxE |48 FFAA calcem AM(calcein acetoxymethyl ester)&<-& o] &3}

(6]
2] A Bl

o 3027k WieFatel PHAA)
oA 1A3F w) et w}&;—fz

A ge Lo >

P> dis® HEZ Az &535te 37C, 5% CO, =1
Az F W At FFdArAoR tEWg g 73

= o

2 200  CWE jpgimi)

* THF-a

-....Jm:I
39 3 WEe FEE AZRAQIR A

HASMCell /] TNF- ¢ o] AlE532¢17 wado] F=5m, wpehbs @l A THP-19] 23
o] ZrhstPom, Mo FHEY HEW Axeel o5 THP-1 AL 2% ofx &Exol #
59tk webd VCAM-1 B A7k 9T o) F 8 A= JFS nI + U9e 2
o7 Hlth

2

=]
5
]
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@ W B deHAst #AA AzAsHYE 712 F9
[xBe MEZZoA NF-xB EgAe 233 del= A5k, NF-xB7} dxtstag <
&} NF-xB E&dAe} Zelgdo=2i 3 Y= olFsiA At <4std [«Be AlZZ A v‘ﬂl
ARst RS T BEEHL, £l NF-xB & 3 U=Z o] &3t AARIAS] 98-S i)
ojof wel, M4 FEE0°] NF-xBY A3 v &S F<lstr] sk, e B&
oAlxze] 3 L AEHS Bste Zrzbol Aol NF-xBeol w3 Fe 213ttt HASMC Al
of M9 ot 90% FEES FEHE (2, 20, 200 xg/mDE 247 A Ed F, TNF-« (10
ng/mDE A st 308 52 wids o3 Nuclear Extract kitE o] &
3t western blotS A AR T NF- xBe] A2l p6sel] sl &
A Zzfo A Bk NF-«Bo B EE Selsidet. 1 A3, 1
g ME] TNF-c¢ ol 9&ilA NF-xB7F & W2 o]&F3sled &Asts

to
v
e

stel o3 TS 2
g ol g3te] d3t Ax
()

PN > = —
S0 FE2L UEY 7
=3 o
. =

oA sHg ek
Fu7stel Tolshs AAIAR 27 NF-xBY 2@ 9 4o vt JFe FAsw
A HASMC Mo $38& 243 AAUSHL TNP-o & 0% A F 9 9 42 @

WA S 23k 5 western blottingS Fa& 1 WA et 1 A%, TNF-e ol s &
E}QL NF-xB (p65 subunit) 3 uf ©uld @yo] Mg FZEo 93] §& o=
TS i

THF-a [10 ng'mi}

CWE fugiml] - - 2 20 e
e ——— o

I—

'-_"_-__-_.—'_"—"m ]

.ﬁ' B-actin

NE

CE

1 i 14

L2

- L]
[ | 7
'] u
1] i LE
-F I
[TE|
-
L
L T TR e o o e o : . ;

CWE {pgiml} - - 2 a0 2040 - - 2 n 200

PES § Lamin &
PES | B-acting
-
=

THF-a (10 ngimi) THF-a {10 mgimi)

a9 3. WFEe F=EE2| NF-xB (p65 subunit) 4
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©® HASMColl A 9] 573} &4 target gene ©A4

HASMCAl A o] TNF-¢ (2 pg/mD) mlA g+ 2L A, W4 F25 (200 yg/mD) g9
genefishingS 73§35}t

ACP-1 ACP-2 ACP-3 ACP-4 ACP-5
TMF-e (2 pg/mi} - + + - - + - = + - + - - + +
W 200 pgiml) - - $ z = + = = + = 2 + b A&
ACP-6& ACP-7 ACP-8 ACP-9 ACP-10
TNF-& (2 pgfml) - + + - + - - + + - + + - + +
Wi o (200 pg/mi) - - + > - + z - + - - + - - +
ACP-11 ACP-12 ACP-13 ACP-14 ACP-15

TNF-a (2 pg/ml) - + + - + + - = + - + + - + +

W (200 pg/mi) - - + - - + - - + - - - - - +
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ACP-16 ACP-17 ACP-18 ACP-19 ACP-20

THF-a {2 pg/ml} -
e (200 pgSmi)

Genefishing 7} 23} » fr FEE vHE Tl vls] A TolA dd SUHE {14 50,
gl 0411]51 2 871 HEsHA T
% ACP3¢} ACP10 pr1mer0ﬂ A Z}Z} target geneS 7t

¥ 1. ACP3 primer®] target gene

Accession Description Max score  E value
Homo sapiens TRK—fused gene (TFG), transcript _
NM 001195478.1 variant 3, 252 9E-65
Homo sapiens TRK-fused gene (TFG), transcript _
NM_001195479.1 variant 4, mRNA 252 9E-65
Homo sapiens TRK-fused gene (TFG), transcript _
NM_006070.5 variant 1, mRNA 252 9E-65
NM_001007565.2 Homo sapiens TRK-fused gene (TFG), transcript 959 9E-65

variant 2, mRNA

ACP3 : Homo sapiens TRK-fused gene (TFG)

3 2. ACP10 primer®] target gene

Accession Description Max score E value
Homo sapiens ribosomal protein L13 (RPL13), _

NM_033251.1 transcript variant 2, mRNA 327 2e-87

NM_000977.2 Homo sapiens ribosomal protein L13 (RPL13), 397 9087

transcript variant 1, mRNA

ACP10 : Homo sapiens ribosomal protein L13 (RPL13)
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® AT e FF 5 £9 scheme

Az WEQ 1 kgoll 90% oflghs 3LE 7hste] 48AXHEF A>oA FEFsta FE2H &
ZAE=3A. olF Jdes FEE 100 g2 =7 900 mLol #E3Fa n-hexane(900 mL x 3
3]), CH:Clx(900 mLx33]), EtOAc(900 mLx3%]) % n-BuOH(900 mLx33])) <=A=Z 1.1 H&Z

| E&3te] hexane (5.46 g), CH.Clx4.94 g), EtOAC(2.55 g), n-BuOH(6.49 g)¢] +d&S
Att.

Cynanchi wilfordii Radix (1,000 g)

Extraction {B0% EIOH)

CW (100 g}
Suspended in 0.4 (900 mi}
Partition with hexane {300 mi « 3)

Hexane fr. (Hx) {5.46 g) Hy0 layer

Partition with CH,Cl, (800 mi « 3)

CHACls fr, (MC) (494 g) H:0 layer

Partition with EtDAE (B0 ml = 3)

| |

EtDAc fr. (EA) (2.55 g) H:D layer

Partition with n-BulH (#0060 mi = 3)

nBuOH Fr. [BuOH) [5.49 g} H:0 fr. [42.62 g)
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@ WMo BIF] 3 RAAA oA 5 HU)

Wro ol YRS FH3r] A8l 718w E ol &t Y& st £8E] 5
MAs %S #9187 9ste] HASMColA TNF-e ol 93 f5% AZRFAz &4d g
g5 vwsA.

s AL Wt SRS 27t 20 pgmle w2 2A1F AA 3t F, TNF-
o (10 ng/mDE A st 12A12H5<F vkt ¥ western blot WHES o] &3t A Z 27219
HdAFS SASATE. =g, HASMCOl #8&ES 72 20 pgml 52 2A1ZF AA 3

TINF-o & Aestsl& o AE5FFAR] VCAM-1 81 ICAM-1 mRNA 2@ & RT-PCRE ©]
&3k Flstgint.

VCAM-12] 79~ EA, BuOH, DW 3 &
4% EA B8 ENAT TNF-o oA &59]
AN 7HE ¢t AEFQIA T oA

A TNF-eo &4 &50] &2 H3lon, ICAM-19]
BT kA, Bee FE2E0 EA 23=
o] HEHUH

TNF-a (10 ng/mi) "
Sol fr. (20 pgiml) - = Hx MC EA BuOH DW 0.8
VCAM-1 - AN
c 06 2VCAM-1
SICAK.1
ICAM-1 0.4
GAPDH 0.2
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® Weed FEUAN T FEHE B

Activity-guided fractionationoll ¢J&l &ujiEs ZF 7P 53 &5E YeEbd EA £ E
A 37FRAe] /FE&AE 4-hydroxy acetophenone, 2,4-dihydroxy acetophenone 2 25
2,5-dihydroxy acetophenoneg )3} th.

-

o) 54 Jﬂﬂﬂxﬂ of g9 FaEAES 247+ 10, 50 xg/ml B=2 2A3F AA 23 TNF-
¢ & APstAS W MEFEEQIA VCAM-1 2 ICAM-1 mRNA #d&FE RT-PCRe ©] &3}
gl At

HrQ 03“5— % 4-hydroxy acetophenono] AZF2HEA} B AA &Fo] 7M 3t

gom Fxo we dEHos HFS vt WEe
acetophenoneE VCAM-1, ICAM-1 5% F% o&Fo 7 AMERARIA oy &
< ZdstAh

TNF-a (10 ngimi)

4-HA 24-DHA 2,5-DHA
- - 10 50 10 50 10 50
Iy pp————
T e -
EEEEETTTTYTTTTy oo
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2HE AtE 9 fructose Tl ofaf 14|

S 457 °] C57BLI6 w928 TYAE . TE

4 F2(20+2C), &5060+14%), 12A3F +A07:00 7 19:0009) FF71= I} =1

I s=5< polycarbonate cageoll 7wiE]# ZElet] AMEIAT mheiE 159

Z1RAER HSAZ 5 6 Tom et 172 VRARSE s UH A ST
! e

o 22ES FEW(50, 100, 200 mglkg
bw)E AT FHsHoH, & 179 fiEl FAHUERTOE Alxlx~ElE(Simvastatin,
Sigma-aldrich) 10 mg/kg b.w.= 125 &<t Wi A FAstAdth ZF /HA tig AFs L A

AHFE 150 3 AR A3 F25 3 A 12417 FQF A A
% oHEE o]&std FAWHAI FE daE AT Y
3,000 rpmef| A 1583t A EEste] A4S Bttt 84 F ZU=EHE 2 FAATY
S5 ELISA B4 o)l A3 T

457 2] C57BL/6) vh-2F 7]EAIREE 15793 Ad4A A HASAZ & dut 2]
AF 3 Ao =+ (normal diet, ND), 10% fructoseE == & g5stH, 118 2H)
AE=S FEAZ 12 2HE &7 (high cholesterol diet, HCD), W42 =% 50, 100,
200 mg/kg¥ FA =<l simvastating 10 mg/kgl 2 1¥ 13 AT Fosgoen, 3 +94 7
kA 6709 FoE yiro] 1273 AY Wkt

AZFe P71 5% F 18] SgRPor, APFR F 3718 AFd] 2 7 )
o

Ol-r fo AL
ﬂl\

t‘
d

(

l

AE SAsAH. Azl vs) LZe=HE FolTo iﬂ% F7HES oF 30% *E3ke
Aol dHFe] Fadd WE AFTS7E AR ARHAY. WrEL FEE FALLY AT W
= 719 UEhA ek

30 - |

20

—ia— N
HCD

Body weight (g}
i)
ks
ok

|
“%* |

10 4 - HCD+CWED
¥ HCO+CW 100
= HOD+-CW 00D
') HCD+ Sy

o

Weeks 1 o 3 d -] & i B g i 11 12

I 8 AT Wsk
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FERIA Wyl dF AA FqF A &5 g
127 A3 AdsEEe dAHES  AFHSH  total cholesterol, HDL-cholesterol,
! triglyceride &S A3

_ 400 - 200
a =
E 300 - E"
= =
£ t
T 200 &
i 3
g 100 - ]
F l :

300 - 80 -
= 250 - . -
g Eﬁ- B0 -
= 200 - E
Z 150 - £ w0-
3 100 g
ki E 20
ﬁ Eﬂ- = r

0+ e [ A0
I'I 5 lII'H'I 20 Simy 1] ‘.IrI]I:I Fo 1] '-mm'
'I.'Hﬂl-ﬂ kgl T CWimgka
HCD HCD
2% 10 @F AY FF =3

g4 % total cholesterol $F&FS % Hﬂ]_% o] Hl&] HCDFolA #A3| F7lsti o,

E FoTolA &% o4 Oi '3}—5 A& FlstAth. HDL-cholesterol §H&-2 78
| Hlske] HCD ol A 7“\OP°§°U4 T FEE FATAA &F oEHo 7 ZJlsle=
391, Triglyceride= HCDell ¢]3) FE=E Fo Y3 I EFHAC
QA oZ MEo 22E EoFo] A %) simvastatin®} B]$:3 &%o] JElS

o olN
°
%

fu)
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Q@ I 2HE ol FEE HIEISA ALAFT e Wro A a5 &<

npe-> ¥x Fo Glutamate oxaloacetate transaminase(GOT) %! glutamate pyruvate
transaminase(GPT) <=X*|+= Fuji dri-chem clinical chemistryZ =433t 1 ZY2HE 2L
fructose 5o 2 1253 W42 FE2E8 FAT npe29 A A 3 &4 Ax GOT &

GPT &&= SAsAH.

gtz ol viskel HCDZlA ©4 % GOT 2 GPT &% =& dAs Zrhsrdon, 1)
© FEES RFolsige W 8% oEHoly, ANUYRT FEOE HBIE AL sy

E'I]I] iy =y
500
= 400 _
2 300 2
=
8 200 B
100 -
0 ! : .
M . L] 10680 00 Se NI L1} 100 200 Simw
CW [migKa) CWW imgkgy
HCD HCD

a9 11 3kERAER] GOTSF GPT 54
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@ nFE 2" Ed o =8 IS FHE gAvbA Zd

$2olA A=3 7S 100um =7]19] Al(mesh; Sigma)oll E3A|Z 1L PBSE Mol A Yo
% Z S ANEE AR o] 29S8 1,200 rpmel

He HPIIHAES HAstAh A7]d HIETF LA LFA

I AR FH 4TAA 10283 FA AT oAl 1,200 rpmel]

A 53 %G‘:‘%ﬂ@h—i AAz2 A& PBSE 23] AlHste] dolfle ZANAEANA G dS

ZFZ&3}o] western blotS A A S TH

mh§-2x ZhA 2ol A ¢ SR-Ble| %ﬂag 243 A9 05 22E TP w2
E x4 Ao Q= SR-BlY TdHES ANFTFOZ 3| EAF T SR-Bl2 HDL &~
HED Agstel 1 %9 WL wa o7 Frat due Fouy FU2HEL AA
C dTE wo wen, Mo BAAAE A EEe GAZ SRBl BRE XU B
Hol oS & F AT
HOD SeiZold SRBL Bagel 4od sle AsAgom, Ube F2E FaZald T
= ﬂ%@gi SR-Bl w3 o] 3BTt walx HCDZ % X AUALe] o] A4S w49
7} B BASE AL el
AD+Fructose(10%:) - + + + + +
U85t 2 (mg/kg) - - 50 100 200
Simwvastatin{10mg/kg) - . . - . +
SR‘E1 " - - o . N AR L ]

ﬂ—ﬂl:ﬁ"l — s S N

13 -

Densitometry(SRE-B1/p -actin)

AD+Fructose (10 %) " + + + i B
Watr 2 (mg/kg) - - 50 100 200
Simvastatin (10mg/kg) - - - = = +

19 12. k= A9l SR-Bl 2@ &<l
#% p<0.01; #, p<0.05; #3#, p<0.01
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6 12U 2HE2E FE8 nhexao] AZAEAY 712 F9

[e]
o
NF-kBe¢] TNF-a& #%3 nuclear translocationo] W9 FZEo] w]x

A= FEFs BEst
1A S WM FEELS p65 NF-kB9| cytosolel Al nuclear® o]5& & JE&EHOF 7
AAZF oM, Mee FE2EL TNF-aZ §53H NF-kBQ] nuclear translocationg <A Al7|=
As FAstATh

AD-Fruclose(10%) - + i & % P
8¢ 2 (maygh - - S0 100 200
Simvastating10mg/kg) - - - - - »

- v e d . | (cytosol)
. O R LB e |Mudeus)

D | ———— e ———————t
Larmnin AC I--‘---I

-

&0 -

= = E
- = xR
e -4
= M -
.‘-’" a F 1
£3 =)
a i i "
¥ i W4 ==
7. R 5 o
= N %
= 5
= Bl
E E
s 8
] ]
= =
o [}
o a5l
AD+Fructoss (10 %) - ¥ " W ' Al Fructoze (10 %) - 4 s $ " i
ek 2 (mglkg) 0 100 200 Hite 2 (me'kg) B0 100 200
Sirrw astatin {10mg kg ) 3 Sarmw astatn (10mgfog) 2 : = - 3 +

a9 13 12 2EHE2 F28 uf$xao AxAsAdd 712 4y
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3. B84 AFaA e AekrHsd Bt

D AFL 2AY gule] P9 L Y A% 57

O AFA 2AE drje] =% 9 E3 scheme
=A% €d (1 k@& 90% MeOH=Z FZ3}a] MeOH
MC, EA, BUOH o2 ®33slo] 2+ 7 1368 g, 1.22 g, 1.9 g, 26.78g, 158.60 g

FEE 2027 g& 539 21, hexane,
< T53AT

Fruits of Dapfmipdvilim macrepodum ke

Extractkon with MeldH

MeOH extract (202.70g)

Sesponded in LW (200m))

Partitvon with hexane ($00m] %3}

H-0) laver
Pastinion watl CHyCl: (P00ml <33

Hexame ext, (13.68g)

CH.Cl, ext. {1.23g)

H; O lawer

Partition with E10&e [S0iml =3}

H, O fuyer
Patitlom with s-BulH (000m] =<3}

n-BuOH exr. {26.78g) H, D layer | 158.60g)

EildAc exi. {1.%g)

a9 14, =A8 duje] & 2L E3& scheme
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@ AFA 2AY dne] FEE5 2 E9=9 0w HUt

gHlwt Hrle Adipocyte  differentiation  assayS o] &3t  =Astow, 3T3-L1
preadipocyte ZJFEjQl M EE adipocyteZ2 EA|7]= Ao Al5E FE=EZ (100, 50, 25,
12.5, 6.25 pg/mD) A glsted vIgE JA a5 SAHIIAT

a1 A, 248 gl FEEY MC fractiondl A -3 &% (EC50=50.1 pg/mbDo] #Z=H A

=8

33 =78 eve FE= % 2] AMAE 23 oA 24

ECso (ug/ml)
MeOH extract >100
Hexane fr. >100
CHCl; fr. 50.1+9.89
EtOAc fr. 81.4+1.55
BuOH fr. >100
H-20 fr. >100

® AF4 2A2 drje] % 9 £ & PPARy agonist ¥4
PPAR y agonist B4 3T3-L1 AALAZ/} A zE Bilsts AL o]gsld, &
£ 8 2820 dF I3 B ST

@b adipocyte differentiation assay

gz Ao A3 3T3-L1 AAWAHESF+= American Type Culture Collection (ATCC,
USA)oll A Y8t o™, 10% calf serum (GIBCO, USA), 1% penicillin streptomycin (GIBCO,
USA)e] #7+¥ Dulbecco’ s modified eagle’ s medium (GIBCOM, USA)°e.&2 37C, 5% CO27}
A =& CO2 w7l A vl st AT

FEEO ddn FA FALS 9 96 well plateo] 3T3-L1 AEZE 1X104 cells/wellZ
stR o™, A7t 100% confluent ZFelf7F =™ 0.5 mM 3-isobutyl-1-methylxanthine (Sigma,
USA), 1 M dexamethasone (Sigma, USA), 10% Fetal bovine serum (Ginbco, USA) o] DMEM
o2 wjFeAtt (0 day). 449 A& FE=E59 AVAEZESAA axis Fstr] 9l
MDA e} A AEFEES = (100, 50, 25 xg/mb)Z AR o, 4847 & 10%

Fetal bovine serume] &% DMEMOS = A3}l Adipogenesis A &35 &213517] 930
30 F=A1 = OE2 96 well plateol] 2 “—ir%%%% FEEE A3 —zr?igtt] =3} 49
Aol 10% FBSYF &% DMEMOE H|AE A9, B35 AZIZEHE F 89 o
Aee 1YYt 8Y F 3% Formaldehyde (Slgma, USA) gl 5A1ZF BF Aol
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yAHOH, IAHAZ AEE PBSE F W
AdipoRedTM Assay Reagent (Cambrex, USA)E A &lsta, 10&
USA, excitation 485 nm; emission 535 nm=Z =4 3} AT}

ol Bolxoz WkE3t=

% Fluorometer (Perkin elmer,

=
2
<
u

i oo
A

7]

@ Glucosidase inhibition assay

96 well plate ¥+ welld 5 mU « -glucosidase &4¢} 0.1 M sodium phosphate buffer (pH
6.8)32 2.5 mM Para-nitrophenyl glucopyranosideE % 90 pxL HEE Y31 SAHT AEE &%
HZ 10 LB AHE3 & 37ColA 3087 incubationdtth. 2 M NaOHZ 200 L A @lsf ut
%S AAAZ & ELISA reader (Molecular Devices, 340PC)E ©]&3}a] 405 nmoll A =43+

Adipocyte differentiation rate (%)

100 pg/ml 50 ug/ml 25 pg/ml
MeOH extract 101.61+£33.78 61.47+10.56 95.74+20.69
Hexane fr. 121.58+35.14 48.21+25.00 46.74+2.40
CH.Cl;, fr. 439.64+80.21 135.87+19.47 103.42+£32.85
EtOAc fr. 308.76+74.65 109.74+£10.18 62.65+7.58
BuOH fr. 65.24+14.99 49.87+26.41 76.70+14.23
H20 fr. 106.06£28.35 100.93+31.07 64.12+45.04
Rosiglitazone 421.37 + 85.09
Control 100.0 + 9.84

@ 248 5% MC fractiond] Idn A4 AR 2
+4% & Edsst %74311/]- 4 1.0 kg= MeOH 3 LZ 23] wrE F=38}3 55C &
3LE 13 ¢ F ?‘i T FE9E EF A% 5%t MeOH 5= 202.7 g

At MeOH F&+ 195.0 g2 =7/ 900 mLol #Estar n-hexane (900 mLx3), CH2CI2
mL % 3), EtOAc (900 mL><3) 2 n-BuOH (900 mLX3)PZ 2H =2 1:149]8 &r] E&3}o

7)
%Q%% EME}

PPAR y agonist &4l we}t 71 3 ddn G5l #FH MC fractions ©] &3t
AR 28 E 3yttt (Activity guided fractionation)

ol
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CH,Cl, Fraction
fapkuim LH-I0
G MO = & 8 1

i 2 3 4 £ "

| P e

i 4T, S, TT, BR, TR, D% 1LER Ml

A B © Db E F G H 1 i K
Coomnp. L BE. 18 phucte. [H.00
e HDE e AR Tl
1 T Y O (L
1 2 1 4 4. = Ly 5
N D, 8
bephades L0
[MEC:Sle0M= = Ti
1
I H
Revekey HFLD
[EFREIR it
] 1
s . 3 Commgp. 3
OCH 5
OH
HO 0 4 |
| HO 0. A
I
OH O
OH O
Compound 1 Compound 2
OCH4
éo':w T
HO .
HO Pl
OH |
OH O
Compound 3 Compound 4
a9 15 A8 dr MC B E27H 488 ¥ FEAE &9

- 145 -



=48 dre] MC E9EEZRYH 489S B3l 4T compoundE & AASAoH,
NMR £4& HF3lo] 1 FXE

SN A3} 7 e &35 YEeERd CH2CI2 B8 E 1.22 g& CH2CI2/MeOH=4:62] &3}
2] 2 Sephadex LH-20 column chromatographyste] 6702 AE-FS dUth SAAAFES 9
2 A3 AFEE CH2012 289 4HA fractionS thA] RP-18 column (47, 50, 55, 60, 70,
80, 100% MeOH)oll & &3t 4£EF A~KE AR 4AFE BE MeOHE AjZA7Gste] m]uiAy
9] compound 1& <t &¥F D, E, F& FXF 58% MeOHE &v]lZ PR-18 column
chromatographyste] 6712 £3& A3 3, 4MA £8-& Sephadex LH-20 (CH2CI2/MeOH=3:7)
7 MeOH &wlZ recycling HPLC (GS-310)05 A A3t compound 2%} 3& #&3tdth s3E
4= 273 G9} HE MeOH &w]Z Sephadex LH-20 column chromatographyste] A A s} o
ANg A3, 4% compoundE ©] g3t I &% HI7IE WYY ew, compound 1of A

- &%

£
i I
off
o
38
o

(

38 5ol 7 skl REH AT
200
g
i;rk |
150 +
g s
.._3
E
50
0

con RTZ 1.23 25 3 10

Concentration(pg/mil)

19 16. compound 19 &3 A
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@ A2 v Gu wddAe] 22 Ao FEEe WYY FEA B}
Streptozotocin ¥ ¥ High fat diet A% =<l .

% ZRA2A, AE§F STZ (100 mgkgE ot Fud F=3 F 35 F< high fat diet (45

kca)E HAHAANAH dns _f_)l_co}‘— s o
A 28 g 2l 2

%
—%‘
20
g

b APTE AS 2 AP E2A

APFEL 4578 £ ICR v AL (FYFTEAY, o= FE FF2oF AE
AT APTELE £Y T 159 71EAE (AN-760)9 &S AFFA F3stHA 434
Ao =IANAT. A JIAYEE 3FHREH FYHITEERREH I 1AW AR
(D12451 : 45% (F%F %HD] A (Beef Tallow) Z3S AFFA TFdta, A5 &5
FEE 20~22C, 5+ 50~60% FASIA T, B 3] 124] Ao 2 HE 9 A5 A

FEE AZFH HoldATe vIF 23 24

® 5. AdTe AA
Group Dose
Normal
7] A2 (AIN-76A)
STZ
Control group PBS
High fat diet (HFD)
STZ/HFD
A WAL E(D-12451)
STZ/HFD/DME 5 mg/kg
High fat diet
Treat group STZ/HFD/DME 25 mg/kg
STZ/HFD/DME 50 mg/kg

W APSES] A 28 I F=

AAFEL AF 35~45 g9 ICR vl$-~E A3t A3 5 EoA 0.1 M citrate buffer
(pH 4.5)9 ®3jA71 streptozotocin (STZ, Sigma, USA 100 mg/kg, body weight)S E-7}o] 13]
FASIY GaE FRARAY. STZE 481 25 & FEFEH 559 me|gdHoziE )

3} ﬂolg%‘ﬁ](Glucotrend Roche, Germany)Z Z73g doo] 250 mg/dL ©]3ld TELS
ALstatt. 1 F¢ & 9= A "7‘40}04 g9 250 mg/dL ool FAH FEe A

MALE 3IFHREH FYLAIT=E2ERH T8 LAY A

dFLL eFA & A
Uz E Ars (HFD)E
> 3} A T,

:4 d -
Felatqch 3Te—4 T gy I 28 TR 4D T
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@ AFNG R ABITF AT 33

FAULH 2B AT Fol S U AFWHY AolyAFe vF 23 S0
M, $5Fe Y Hasy

@ ¥= glucose % W3l =34
g% glucoser Tt dE vhe2d mejFHowHE xdste] o] @ Al(Glucotrend,
Roche, Germany)& ©o]&3to wjs 23] d9-& S48

ERE

43 T2 F mouseE 1243t @_*‘/\171 % etherg o]&3to YA o, 7f&Est] HTi
Aol A AEstA T AP A2 2,000 goll A 1587 YR F FS FHFHL

o, 4 Al 742 -70C ol A E%o}g}u}.

aayol mal A" glucose Z4 kitE AHESA T F, glucose ¥ 029} H207 L =4k
stgse] ofsl EalEo Hatstaeirt A HA, st tstesgact vheste] A
e AMEde EFFEAE o838k 505 anH/H ZAste] olgfo] HpH o ® Attt

- A 4+ Glucose mg/dl. EE=FEFH] F3FT/ AAY FHF= x 200

@b Total cholesterol assay

g4 F FH2HE v G40 T AFE kit2 FA8sA. €4 0.02 mLol &4
By g AtFE< 100 mL& 3 mL¥ H7}sto] vortex mixtureZ &33 3 37C
o Fx oA S5EXF LAAI7AL, o] ¥hEAS FFFEA 505 nmollA FFEE SAHSAH. S,
g% % % cholesterol cholesterolester hydrolase &AES WHSAIA A" &g 3
cholesterole] cholesterol AFsl & 49} WSSl H202E XA st=d], o] H2027} #HAikstaa
4—aminoantipitin 2 phenol#} FAlo ¥EZ3tH 4ksld S§Hb-go 8 A E = quinones 500
nmol| Al H|A ZA sl ot o] W o= ALke T

- A4k Total cholesterol mg/dL = Aol FF=/ZF2FHE %300

HDL-cholesterol assay

g4 HDL-2d2HE 55 a4 o3 AFE kitz FAsigen, WA 30 L &
ol Ak 3 uLE 71eE & A2olA S5EIF WAAHE. olAS 1,300x gellA 10=3F ¥
A EYANYD T AFHE 5 yLE FHE 48 750 Lo} vESAIFI AL, 37C A 58I &
AAZL & 500 nmolA FFEE 5439tk HDL-ZF82H & 584300 mg/dl)S ©] 83
of 9o Wl FdsH BAAA FFEE ST F AR FFE #e O= Aol ddst
of €% HDL-Fdl2HE s55 Aldtsadt

- A4+ . HDL-cholesterol mg/dL = A9 FF=/EF2FFE x100



et

ZA3F
<

19F 3 mL& AH7}sld vortex mixter=2 &3k

A\

kit2 Z48stdth. €4 0.02 mLol
FA T

m{m

ofy
ox
MU 2L o o

Lo ok o B>

A

A

ko3
T

7

@ TG assay
e THAAY v AL G40 o AFE
A3l FAFg&H 100 mL = EFS A A H7Fs
o A} 5&Xt WAA|F| AL, o] HEEAE FFFEA 546 nmolA FHE
FFEY (300 mg/dL)& o] &3kl o WHI FASA WA FFE
FRE @S o Ao tidstd @3 FAAY FHFS S AT
- A4k TG mg/dl = HAAY FI=/EF9FFE X300
% 6. 4 28 daEHAAY AL duf FEES dER EF
STZ/HFD
CON HFD STZ
0 5 mg/kg 25 mg/kg 50 mg/kg
Body 32.6 £ 40.3 =+ 34.8 *+ 38.0 = 378 *= 335 £ 31.6 =
weight (g)  1.14 2.06" 1.26 1.73" 2.03 2.087T 24177
Total
517.7 1164.4 685.4 = 1164.5 1055.4 939.8 + 660.0
cholesterol - + 1
4.21 108.57 16.88 102.63 63.63 24.77 71.47
(mg/dL)
Triacylglyc
163.0 = 2371 = 221.2 534.9 483.2 462.3 353.7
erol o - x + ++ +
35.85 12.43 9.68 34.80 16.25 17.52 23.97
(mg/dL)
HDL
105.3£8 260.2+4.1 89.1+21 272.6+8.8 266.3*£9. 292.8+7. 287.45+12.
cholesterol - . o
21 6 .36 01 69 22
(mg/dL)
Glucose  134.8+1 205.5+14. 281.3+1 486.5+14. 473.1+9. 404.3+10 230.0+14.9
(mg/dL) 3.42 91" 2.98" 77" 88 1577 gTr
CON: ¥uk2jo] &l g Bl HFD: AW 2o]&Eo]t; STZ: A& STZ % duk2 o] T
T STZ/HFD: A& STZ @ A 2]o] FofF
p<0.05, **p<0.01 vs. control mice; Tp<0.05, 1 1<0.01 vs. STZ/HFD mice.
zy a9 iﬂ% H3ls S A3, A 9l FEEY RV oS E AT ATt
2599 @4 W glucose, TG, TC, HDL-cholesterol®] 73-9- dut 2jo]toll Hla) 244 0]
| A1 %-“’/lx—*lod =71 et e, A48 du] &2 5 mg/kget 25 mg/kg oA+ 1A
H w3l e e #9230 Zol7h UetA] gkgtev, 50 mg/kgwolAe <
TG, TC %3+ 7Z+AA]7]a1 HDL-cholesterol®] &+ ZF7FA7]+= AL Hol A28
4 Je ASRE o dE ci(William, 2000)
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o

% o7

37}

£ o] HAZF (A549) cytotoxicity 37}

X 7. 32 FE=9 cytotoxicity 7}

ICs0 (ug/ml)

I FEE 55.98 £ 0.600

Cisplatin 10.02 + 0.246

Doxorubicin 2.67 £ 0.145
G 2B £ F 4% QAT AESAY B} 2
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3) AFAL Ak (A, Haepo] th3t FY 3

o

7}

°] PPAR y agonist &4 A

@ #F4F 80% EtOH Wztet 9 Hzpop 222 %
| U gron], Ao 2EE 100 pg/mlo] A

wjzkoF =250 PPAR y agonist EAjo
control Bt} 91.4%°] Z=7}8< JeERS T

® 8. wspops) A apof FEFo] PPAR 7 agonist £

Adipocyte differentiation rate (%)

100 pg/ml 50 ug/ml
Hzpef FE2= 191.4+12.41 121.0+£10.59
W 2pol FEE 87.9£3.76 85.4+2.74
Rosiglitazone 267.5 + 8.70
Control 100.0 = 7.64

Mol @ Agor 2EE 100 wg/mlolA v ST oA &l BIHAL webd, W}

@ A|F4F 80% EtOH wizteF 2 Hztek & 59| o -glucosidase inhibition &3}
g Azl FEE) Ui I WYY FEAL HF AYSATH

® 9. wiztoFy} A zboF =EE 9] a-glucosidase inhibition

AA & (%)

A ApoF 2 194.1 + 450
Wz2pop E5 192.4 + 291
Control 100.0 £ 3.12
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@ AF4F 80% EtOH whzbeF 9 A zpof 22 HE A 23 G BEZAAY g &
Streptozotocin <] 2 High fat diet 43 =9l STZ+HFD 292 A 28 T=s
A% 2dEA, AL&F STZ (100 mgkg= o3 d=s FE3 F 35 &<k high fat diet (45
kcaDE& HHAANA Bas FET RAE AT
2 AFoA = WAk g AHAoF 80% EtOH FE=S o= A 28 I sE2dolA
5

‘|_

5 % @ o) A glucose levelS ZA3tPrt. 2EIAGLS STZ+HFD
d HASES Yedsler, 53 A=k 50 mglkg AHTANA
Bt

Ton
a0on l
.r'“ 1I'|I:l
E_ e
¥ ] | -
B 4np
: l
i
g 300 4 e
™
g ]
2 700 -
i
100 -
1] g = = — —pr - - g = = Bpen
HC HFDL 57& STE+ fcr WMLE | SaEr TIPS
HFD  bows 50 100 i R
Gralaps

O 4. A2 dernde] & ¥y

NC : normal diet contro, HFDC : high fat diet 43 control, STZ : STZ 100 mg/kg Lp
control, STZ+HFD : STZ 100 mg/kg ip + High fat diet 43 &, 2749 ABHHAT : STZ 100
mg/kg i.p + High fat diet 4%  + A543, positive control : Acarbose (10 mg/kg)
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A3 A AFEA sHFAAAY AIE dF AR] 75
1. ] &

AFF FE AU BT 2A43t0] /10d YD) BEF A AF AT 2 5
7t ok, AFAGe 34 ovAE AUm glom, 2 5
9] 100095 ool BPAoleks +87t glo] REY UK: Ty B U
FUT 20S 2FI Yok AF ZAL YW AY =

9 AdEA Fol AHNUYS IUE BAsy glov,

249l Arj= HlT«l ol olgbiE Heji zl@ﬂo
[e)

ﬂ, _4
n&
XN
ol
el
lo
fu)

%XP%% é 3} A U]Hl%ol %‘*Prff} AstrE Fasta, FEveE AEFAHA

S fs 5 Azxd HEFEL 54 Eé‘,%(special dietary food)ol] s|FEHH E
EE2Fo] g A FAY FETolA 74}1] St Hl&2 20043 2.30%0 A 20073 0.99%= wj
| HasteE FAlolH OS50 HMW Ak = 7/1—3— =98] Aa, A tiFE Fdel o &3t
I e ABOE qERE, $E 2AELS A FAd@EaNE) Ee A TAEERN
I’ olgl ska] ookyt 2Eeo] ZYES FUE MY (Kim, 2000), BUHAE 98t AP} o] &
< A Fo] JHAI Uve FEFH EAFH FofAl 7eH EAS }-Eﬂr/\]ﬁ =219 Bt& 7|9
Al FAo AR S dsta, AES NAskeE A A E FAek 23 ok (Park
& Kim, 2003; Hwang. 1998).

=

<4 [FAF2 AlRA LRI(FA) 2E5E A AF 8 ENSD

<SHEFF, A48, AF 943, HgHd # 943>

AT W AR gy | 0 eI, AR e A, el
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Fol FadHE G2 Fostd 2ug AFol Tl F7EE aadyel Yeht, 37)
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anAoz 7] 98 AWR Aol TEMA . AVFEHE tholojEolth, B Aol B £,
WA, B37), 92 9F2 AAsh, = 9% 4B U 3R B, Ak
FolA wesiEo] wol 3E AN AEFL WA AT of TolojEdt 4F W el
T AR TholoE, MInt thololE)et oy wmA AHAES AgshE oAl
oA, FHU TN FET G BHAL o] 358 o] AA}E YL Uk AY

27l AF FFol WS Atk o) BFHE HAY FEE AW AEZF] FEHAN

AF olu@ el AT AY £ GBIk ATEe] AUl E BT FHYS vaA 7

A =AAGE 23 WE o] TololEE AEsin vk wHoz: 4F A7 Aol
g }

A
weh wen PoAe AT REAAT, H5sE GG wo
sk, dF a4k S7H ) =
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A7 2zl v =
AASE BT AT A5, BRHE AFS GASA ADS]) gRol B R P Zo| A
1;_'4 A

AX 38 M de awol He A

© A"tz HoloE

ep "le] wetE thololE (Day Miracle diet)

- Y9 ded FEE YA st BsE FAS5E /1A TelolE el
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27h F5F 448 B oFoe
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WA Qe Yo 9-#ujo] Y5,
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- A4 9RE71210g), FAP 1E25F, FBA] e 7, ez 17 2%, SR 13k 2%
- Zb) A e g Au)(de 1738 AF ZUD, oY 127 5 EF] R =2 9
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- A AE - fAIE, A, RO YR B 9 e AEHIMEe] E 24
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- F2]o] Antoloja 7] Ao AA~HT AA A HY.
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- olHoll= F, B 5 @ E S Fol] AFH AYde dELIYUMNA HE & Yo I

o] By S o=,
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FAA
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- dus 2ol OiE AT B wol A AFo] 2rEE AT BE
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4e GNd AFL 48T GIE 9T § YHIEE B 2T EL RFA/IIY
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AT, T UL SHE WEAA, eEW AT 2T, BAY, vhh), 239
o 6572 TAAT, 19 49 719 129 SN 21D AAE HEAHES AL
Stk o F TheFsht SAIA oISt AR TG Austel vlelojEgow A rk

A DD AT AN A DA §A 02 AwakaTh. WErE A, wEbE Bl Hle}

9 B2, 24, OJ 2 Z5PH =S T o4kl EH, o ]2l Sol Y 7stE o]
ATh e Z=EeE = P+ 100~120Kcalol™, Algldyl, X|=8t, =F35t, #FYut 5 oFg ot
S AYa Aok F7) 3 A 1A FHF 700~1,0009 4. FI) ol EE 1tHETE AA o)
AAT gy 2714, vEY 5 dg YT EE5] g3, = e 93840 YEE F
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o] ZUEE o8& & A

(27} 2~d Y tho]o] E(Scarsdale diet) 7Y
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Lo | EE AEALVE o [ RG] EE ] 4| FE B+ BE . P
T8+ A8 12 7], ) + EUEAYE | 3 AHE + AF FE WE
goy | 1T EE AGATNE O we Ao gHA + =z
2) + A% 1270 g A
go | A EE A@MAGAE of [ FAAAE + A% B W[ W2 FE FF - AL
T e o+ A% 12 2 A E + 73
3 = % A7 ola o X 27H+E’_FJX] i]Z\'-F 4] 3} x| 71 A=:
49 AT == HOAZAEE o] Ao su o+ EsE 1F o+ AZAES AAT XZ + AF
2) + A% 1/27) - )
73]
3 = = Z IS o) 2 =
soy |1 EE AGADAS CIT L g | A 2EE AR =S
2) + A% 120 ALY E + E2E 1%
& ANR@A AA) + Ev
An wE HALE R o] ~ T A A F
6 7 Aes + Ay B OAE AYE o+ AR
£) + A= 1/270
e BErlE
Lo | AT EE HEAEE Ol [ AR+ EokE . g4F A ] A3 v AEE
8+ AB 12 e + A% e WE A
P 3Y tho]oE(3day diet)
3¢ o AR 2SS AW EFOE HEE 3¢k tho]olE HWyo|th €©EE A
A vl 2 Fejolw, ol S AE AoF YY) He F xS Ano] 74
o .
<3¥Y t}o]o]E(3day diet) 3¥ 2th>
S °o}-3] AA A4
An == T3, A® =F A 124 + EXE 1 +
1 X} T5ge) sl + @y 1 | o) VA r EaE T
19 |+ A% 127 + 12¥F] & An we T £33 9
+ 2217+ A 1)
FHEe E2E 1% )
A wE g 4% 2|  1e &Hﬂ e M]za iﬂj
FEA XNz T #FxX 17 |+ GHF 2= HEF %
2 |+ gz ) + wigu 17270 00T -
ot 1 + A 87 B2 123+ w1270
+ Z=E 14
+ v ofol 22y 1/27)
39 | AN m: X, e 2 (A U+ 22 D)+ Ex | #X 17+ 22 17 + 24
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& 49 thololE
97, §715% 5 IERd - ARSRE Auos THH g WEA ABe 253

of 77} vebdtia F48Hs thololE whgolth,
4 Tl E 4 AT
) o}z A4 Ay

g7k&4 170g(230kcal) + Al
9z 94 170(80kcal) + & | X 100g(120kcaD+ B 2 | 2 1/2#(12kca) + EvtE

[e)
1< A= 1/27) (35kcal) 7N(20kcal) 1/27§(15kcal) + Ak 1/27)
(25kcal)
s ame=e 1| 22 ¥% D60k + E | okl 57] 170g(282keal) +
24 y o 1 nhE 1/27) (15kcal) + o] | ¥4F 69 (12kca) + =7]
(75kcal) + 7b& 127HG0keal | 4350 1oy cany 122 (27kcal)
A3 = 2ol 7}120%273; 1)J4+1:2H %17:,5
gy | T 1A@0keaD + AT 17} | 100g040keal) + 2] 17 74(141(511) s 9o
= H o = oo 3T
(30kcal) (0keaD + #e 2F 12d | oo o T 2T 0
(15kcal)

(27kcal)

A X = 28g(100kcal) + E | §7F&Ar 225¢ (196kcal) + A
2E 1% (40kcal) +EvtE 1| 818 270 + &2 1781 7kcal
MN@B0kcal) + A¥ == Ex}, | + LAA 1/270(45kcal) + wv}
Ae 25 + I8 A 5 de} ofo]~39 1/24

FEA F=Z 1/27 (120kcal)
49 + Hlujof = WE 1/27) +
) = 3= 2 (30kcal)

@ weole F8Y tholo]EMayo Clinic diet)
=] gololE XEAo® FHR Hola Syl ket AT Aot 15 =
o) &84 vlRE 25U WESte] AFTi
<lolg FEY tho]oJEMayo Clinic diet) 79 2>
25 -3 A A9 22
z}%z%%éwagx}%z%%éwa o we o
19 | AF =E F2 |24 + ENE + 79 | Z + AYE + EXE ?Lifi T
EE 34 14 + 73] r e A
AR = FAo+ A
20 | am we s | B EE F2 4 GE | HoI 4 EiE, QY| EUE 222§
R F, Y, &8, o | F AR
ol+#A7 EE T3
A% EE F2 o+ E
AR EmE Fooo+ 97| F EE TEHAAZ ] o m o
39 | A% mE F2 |+ ABA ¢ EobE 4| F ¢ E0E, @R, | oo T e T
Ay mE A Aee), ger, Qo+ | T T
Av EE F34
18 | e ome ws | AF EE T2 IE (AR EE F2o4 FENE F2oEE §
- ST T AEA + EvE 4 [ HA A2 13+ g | & @R
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v E=E 34
X = =
X]—%—E:_{_; Zj\"'%%}.: Xo]'o AT T;—"'? R
AH A Al = = =
5?_:']_ X]'%‘ EIE_’E _?4)\ + }\]:_-] + EH}E + i g\j + Eai— + EU]—E T = T
- i _ E2E 1 + Ay = | fF &
An w== T3} C o o
= 32
A% EE F2 o+ 2
62 | A= mi = A4S = F2 o+ JY | Hola + EntE, Ay | EUlE 2 T $
R 2 g, 20 + A = | f T
T3
H o= = .
A% me Fooegy| 4o LT TS .
- 7l = FEXR = s} ZN =
19| A% mE s |+ ABA + Eupg 4| O o SEHHOAXEAE T RS F
H i - + EuntE, ogl o) | § ezt
Ad T T3 I
T, O 1.

A} tho]o] E (Metabolism diet)
137 &9 vyE FAFHY Jorz HA, AYd nuizd 2ES 435
S 2 Agst= otk

m
&

s}

i
rlo

{HAF ol E (Metabolism diet)>

s ot A A9
Lo | BE AN EE EA (A9 9% 9% 20 + o7 AR | 170g 2802 + F4F - A
= 1223 \%k 3H7) A 13 g Ao
2a Ay m= g4 (8% | AT, Ade AHE - :
o) ~ il
2 |1z® iw g8) « 297 | 1705 2ol 220 - 280g @
30] £ 7Y EBe A (H® | % o9 27 + &FF 13 | 220 ~ 2808 @ + &¥FF
T 12E W )« A |+ EvE EntE A= 23]
B Ay = T2 (B8 4 2FEE ) + 2AE
Q) o 4= o}
19 g vu gp s agn | FEETFVIIRE g s 050 saage
B2 FAn =+ :g—"]' (dE WA E7] + EntE AY | Ag o3 1/2018 A& A
59 | 12E mw @) + AYA | O = ast| 24 AR, s A
[N = 1=
.| B A = a4 (A8 N
6 | o e e A4 9z g ol Sz 9k 27 + B 17
79 | =3 fﬁEﬂO]i 12902, &< 172 o114

7 vE g8~ to]olE (The New Beverly Hills diet)

BUZ AYH B 97 Avkoln], AT NBT A 45-Tkge] AFL AFT 5 9
I ThE HEOR gASA 23, AN 4E AN Fe BF WES Ak o] tolojER
W, WER, o) dge] delw.
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Aot Aol B FHOZ fA5) 35H WL FEI.

AiBE AES FRoW, 2T Wi ARE Bol Wb BEES A3 AAD F 7
£ 84 a3 29

179 A¢2 T 9 s UUT dolojES 3
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2001 28 47.37 - -
2002 o4 92.86 5,869 -
2003 68 25.93 7,651 30.36
2004 113 66.18 13,429 75.52
2005 203 79.65 24,020 78.87
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2007 991 63.71 66,346 60.9
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A7bae Z718971# Fo

TE 2008. 74 2008. 12¢ 2009. 12€ 2010. 12€ 2011. 12¢
HEe Y 2,823 4,362 8,446 9,164 8,709
WE5s 1,654 3,006 6,279 7,294 7,162
WS 461 626 787 739 692

FoRtR S 641 806 1,106 1,273 1,321
LRl 397 691 1,370 199 234
B2 &7 364 733 1,086 1,278 1,387

ZA 5,976 9,491 17,988 19,947 19,505

A7k A A= Az v dFsA AR H A AE FEEAE Jle A
o2 FFETh 5 HEQY - FEESAHIZE o] &R UHEI} Fo} AFT|He] A&
S F78HL e SOl
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2011 2009
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30%1 ol 70%1 ©]% 439(13.7) 264(22.1)
30~70<1 =] 7t 705(22.1) 386(32.3)
1021~30%1 =] %t 915(28.6) 311(26.0)
101 =]k 1,136(35.6) 233(19.5)
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Yt 2,557 607 1,950 235 461 1,861
SRS 4,252 1,396 2,856 487 908 2,857
A 22,245 2,433 19,812 1,280 3,209 17,756
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gz 1,116 55 1,061 115 270 731
sgae 2,062 882 1,180 223 379 1,460
11 436 120 316 35 78 323
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BAAo g Hrlsly Ptk w] ARSI 293 A= AA w0 2.5%0] Edstyga, AW

+ 94800.8%)°] FH@5.9%ET Haiol AR HE HEA 1AsIAT aSTEE 2o
Ae At dsrs Ao s B84 Be A7 B 52 AFS B =3
Aasdas F44 AAJAEC] 52 A4S EAt. A% &5 A7 g
3 QA3 bl gol é—fo}ﬁv} A7l mebAE el EA kT 39.6%7F el Aol F
We] Boh £ @S Aog Buste] 7y 2o HeS Bt

T 9] | 2003 | 2004 | 2005 | 20063 | 2007 | 2008 (2009 (20104

=1 ] o | 44,008 | 51,364 | 60,731 | 73,504 | 91,190 | 107,371 | 124,236 | 141,350

(F71H&) % | (21.0) | A6 | 182 | 2LO) | (24D | A7.D | 457D | (3.8

% 21.3 22.9 244 25.9 28.2 30.8 31.6 32.4

=]l A | 3,541 3,748 3,919 4,073 4,387 4,600 4,826 | 4,979

(-3 4D (%) (7.5) (7.9 8.3 (8.6) 9.2) 9.6) 9.9 (10.2
ool
A 1,235 1,363 1,545 1,805 2,079 2,334 2,574 2,839
AZEZ g4
el BN
A 442 476 524 599 679 726 813 895
A7 g1
F) 1 XF7]FEo], F=FES 201049 =Q1654]0] FENE GRS FEoF J]&E
2 {EI)E - wmol10lg PR ER] = Z P/ gzﬂ@z%
FU19g H7FHEY] = FE ]/ 75§ T

=Qleo] 885%7F RHAASS ztu glon, vt AESe] = Hy 25702 dEhd. U ES
S 27) o) AYR e BFo)FAE 68.3% = o, 37H ol Ad A= 44.3%° 23
O AEs o4 HEddd 7 EC] RB7%E G4 8l.8%ET w3k, HoldEr A4
o] 77.6%= 2749 56.1%%Rtt AA Fth ABFEEE AP0l S5 WWHEE FHEE0]
O
o

S7hete AE&ES H]lt 2EFHEEs FHle-Ake] FEC] 935%% frHl9-Ake] 86.1%K
Fom. A=AV wAAAS FHEC] 93.8%E /M =or, =RIFRIM = 87.0%=E Y
Bt uS5FEEEs ASEdsE gHEC] 2 4¢S At AaS5Sdes HiES
o] FEC] ¥ AFS HAdn. x=<lo] /4 ol & vty B wAAS T a1y
o] &l 54.8%% 7HE =yt olojA TVAHY H FHEHF HEAU0.4%), Fx=H(20.5%),
8% 9 #F=AAT19.9%), EhE5174%), 1AEF13.9%), FAST 2 AZAAF(11.4%),
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- AolAR AFA1L1%), HHA10.9%) 2 €S Bt 4E X5 i 99 BEF
| =

(e RlE5A] o] o] A5 v Egk 4

F9: %, =, 70

54 N 174 270 I oV A (4) G0
AAP 115 20.3 24.0 443 100.0 | (10,544) 2.5
A = 18.2 25.7 24.5 31.6 100.0 | (4,548) 2.0
o 2} 6.3 16.1 23.6 54.0 100.0 | (5,996) 2.9
A% | 65~694] 16.5 23.0 24.4 36.1 100.0 | (3,150) 2.1
70~74A) 11.3 19.1 236 46.1 100.0 | (3,228 2.6
75~794) 7.6 17.9 235 50.9 100.0 | (2,390) 2.8
80~844) 6.5 20.8 24.1 48.7 100.0 | (1,162) 2.8
8541 o] % 10.8 20.0 25.7 435 100.0 | (615) 2.4
M xEA 6.2 15.2 23.6 55.0 100.0 | (22,086) 3.0
el
EQlEE 13.0 22.2 24.9 39.9 100.0 | (5,125) 23
A5 A 12.2 20.0 23.0 44.8 100.0 | (2,847 2.6
71 134 23.2 21.4 42.0 100.0 | (487) 2.4
A7l | ALLES 8.2 15.4 23.1 533 100.0 | (2,113) 2.9
25
A)29 22 9.8 19.2 24.2 46.8 100.0 | (2,120) 3.6
A3 29 12.0 19.3 24.1 44.6 100.0 | (2,10D 2.5
#4259 11.4 23.7 25.7 39.2 100.0 | (2,115) 2.3
A5 29 15.9 23.7 22.7 37.7 100.0 | (2,095) 2.3
=D EASEA 105498 HFos & 7od o,
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CeRl(65A] o] o] A R d e EAJMA FHE B ARIEES
(91 %)
AA1D 32} o 2}
5% +HE | JAT | ABE | ARG | FBE ARG
IRy 54.8 99.8 48.6 99.9 59.6 99.7
HEF 7.3 99.1 8.9 98.8 6.2 99.4
IAEF 13.9 99.4 10.9 99.4 16.3 99.4
A4S AZENS 114 99.4 11.2 100.0 11.6 98.9
Ty 20.5 99.2 19.1 99.7 21.5 98.8
A A 2.5 99.6 0.8 100.0 3.9 99.5
=04d4
== 40.4 92.5 20.5 88.8 99.5 93.6
=035 17.4 97.1 3.9 94.0 27.7 97.4
8%F HF2AETF 19.9 88.0 11.8 85.8 26.1 88.8
WA RA A, HIF 2.1 97.2 3.1 98.1 14 95.7
4 4.5 93.2 5.1 90.4 3.9 95.9
HA 2 0.5 98.5 0.5 100.0 0.5 97.4
R R 10.9 96.8 7.9 96.6 13.1 96.9
=% 1.6 99.6 1.9 99.8 1.5 99.4
g old 0.8 91.8 0.5 79.9 1.0 95.8
of g A8 =(9h) 3.5 98.0 4.8 97.8 2.5 98.2
4] o] A Al FH | 11.1 96.6 8.9 98.2 12.7 95.8
K= 0.7 86.5 1.0 92.4 0.5 76.9
Fdor il 0.3 100.0 0.4 100.0 0.2 100.0
HANRAS 1.2 98.9 14 97.7 1.1 100.0
AGAnd s - - 17.9 91.7 - -
A= 5.1 41.8 0.3 61.6 8.8 41.4
Hg 3.4 74.9 1.8 76.1 4.7 74.5
¥ 518 2.8 92.8 3.3 90.8 2.5 94.7
TS 3.8 79.9 2.0 83.7 5.2 78.7
%?ﬂii; 4.2 94.4 3.0 96.8 5.0 93.3
F D EASHA Al 105449, o] 7 GAF 45488, A 59969 & UIFoE EAT. F3H Sl
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86.5%7F B E BAYERE A=A, €T A=dse 79 4H(£179 33)
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7.8%°1H, o] &Ae] AZbAH| = o] 3= 6.63 2 UEHH. d¥EEE A¥o] =S5
SEE SVt AFe EATh °olF 65-694 A" T ol &E°] 36%=2 TP 3k
o] T o] &E°] 144%=% M =o. AEZHEEZE FHlA, =RJIEAVH, s
=75 S/l A¥e HoliAY 19 =04 2 A nS 2280 o
2 126%Y. Z23% o FAEI2 e BRASEAAD)7F 59.7%2 71 B, olojA A=
320.7%), =AEAH13.2%), BAG8%S wo &2 UEE. A4 Fogo] 141%=E FA9
10.5%] Hlsl =5 AFEE HH A¥o] 525F Fo&o] S7kste AFS Btk
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Oﬁ Ug - O_>: rﬁ
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(0 =209 7sdH 2 FEAE

Oh A8t A9, A7 59

ANE3 Y, A7) s8] Asts 7 EH Y AstzE st ddAEFH I Aol =
nd g Qe 890 ofF VT AH Y AsteE RAD F Ae AL Rxr] AL k37
arol A Fol T8 847 B ¢ AT AIFHY AR sty AE, A, TV 59 wAE <
23 Z&skA ot Abslele] BA WEo) Aolaart 2 4 lom, I AFHY Az <
shof Abare] fjgo] wobd. =/le) 29.4%7F AlEe]l U FEE yEhd. AlE i Bz
£ AHEshs HlE2 58.6% olth. oA mjle) A5 AlEAZEH s Akl HIsiA gzt Bz
715 AHEEhE HE2 B UEhd, ol ofAe]l, ndR, ATY mle] A5 AHZE Tt
U ek Bx7]E ARESHA Edn. A7) T8 AAY dYTE S StEE st AAke &
dE= 7ISdHE wdrle] A E A& sa% Ve T ostuelt Iy oA AdE
AE, Aol mlsl 7] dE7E 4 dua SES e SEAY HHirE de AR u
Ebd (64.1%). 53] Bx7|E A&3te HIEo] 52.9%Y = EBFsta 7|5 Er BEHd =2
ol HlE&2 ¥ ALo® UEd. ot EXV|E AHESE A7) 75 ol AA o] FofA
Al Estal oke Aot oleh 22 Ades drY Algoly HY, A7) 7lsd 2ol
BN BTG-S 2HsiAY e A4 ddS 2 s TIsAAH o S0 dubF o
2 xdrlole Algoly Hgo] volAa o2 Rl BHFS w2 Zolgte AdHE =
A7) 7o ® Qg EHd A=Vt wg sve S & 5 Ao
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CeRlB5A] o] 7he] ditEAE H7)sd B HE7] ARS8 AAHD

(9l %,
. 713
E4 o -$- T2 U o - Al (3)
AHEE
£ | Wolg | "Helg | ymg

A4 52.9 1.8 44.1 46.7 7.4 100 | (10764.0)
AR 49.3 2.3 48.0 42.4 7.3 100 | (4,605)
o 2} 55.7 1.4 41.1 50.0 7.5 100 (6,070

o2 | 65~694 38.5 2.6 54.0 39.0 4.4 100 | (3,179)
70~74A] 49.6 1.4 47.9 44.5 6.2 100 | (3,239
75~79A] 64.3 1.6 37.9 52.2 8.3 100 | (2,414
80~844] 68.6 1.9 31.4 55.1 11.7 100 | (1,183)

854 o4 | 687 0.6 22.6 59.9 16.8 100 | (658)
18 | =U=A 61.7 1.3 33.5 56.5 8.6 100 | (2,094)
B worn 50.3 1.9 48.8 43.6 5.7 100 | (5173)
A 57 51.7 2.2 43.1 46.1 8.6 100 | (2,916)

71& 49.4 0.4 44.3 42.3 13.0 100 | (492)
Azl | A1eES | 6L2 0.9 30.3 58.4 10.4 100 | (2,135
&5 | A28 | 568 1.2 39.5 50.4 9.0 100 | (2,139
A8 | 529 11 45.1 47.8 6.0 100 | (2,132
A4eBS | 49.8 2.0 50.7 40.8 6.6 100 | (2,135
A5LES | 439 37 54.8 36.4 5.1 100 | (2,134)

D AASTEAOETEAF T3 10674H S OIS E I FSF gl

(b

SAAY wRle] FHAEH T & ZoE Yehd. JdFEEE BARYH A 299 F
5ol F43] s, 85A11 ojFol H& A Fasta At dFYEFYTHI FHA
ARG YA Folvt = =Rle A kA THe Aty FElo] Hdnh |HA k]l
oqx}oﬂ v A A Gl ZEFE T 5 Aoz e qr= d"e] BT

() 44715

welo] A7) AWe 3] BAHE MMSEKCE #este] xAd A% $HA
28.5%7F *JAA7s AstAzE yUEetwo. Hodae 242802 yehd (dAk 25,73 (25.4%),
A 2304 (30.9%). AFWEE Aol BEFE MMSEKCY BaysE wobxu, dA71%
AR W& mH goldt,
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<1654 o] MMSE-KC>
(9 A, %, 8)

54 WA T QA A 3pAHH] & o) &A=}
AP 24.2 28.5 (8,851)
A ) 25.7 25.4 (3,913)
o 7} 23.0 30.9 (4,938)
a3 65~694] 26.0 15.5 (2,763)
T0~74A) 24.7 25.0 (2,730)
75~79A) 23.4 35.9 (1,965)
80~84A) 21.9 41.6 (897)
854 4 18.6 67.1 (496)

D BEISHA 105449 &+ F3F 16948 S AT

1

6) A=A R A An 2

w0 F ARG ol §3HE ML 63%0 Btk FolEAG TG EAAGe A, 5
AwoAN ARAG ol gEo] ¥ Holth ARAFE o] &3k ol fE 629%7) TS
3 @7 AT 5 YoM b $HBel ¥ thgol AWM 203%, AAEH 7} Fo}

o

[e]

o

M7t 14.0%9 o2 et B3 FF A H T nHd fRo SEAAXHIAE
ol JAE T xR 2 AUELS A FUAT A A2HTES ol&dte =2
o] W&o 2ufo] ot PRI

(41 %, ™)
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HRom, gdaoA Wy ST E 24 (Bha)dtal UATH old AFA Gl Lk kg
A8 A e MEst, A F7ke) A 25FUE AT -F FA L FH AL
2dS st & AFE FYPstaAnh

o]

. o A B (EXF, Cynanchum wilfordii )

Pr(HHHE FRs(HLH), 2%, 725, 227, AHE, e, Axs, &%
2], A, et (M) 2 oHer EEe f&Adolt. deRE AR Vs &
=9 A9ES S8t vErtge AA st FHAS st S22 olFo] =8k, 1] 7l
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[The Korea Journal of Herbology. 2007
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p—Hydroxyacetopheno




@ Yield from B.S.O. Ext.

@ 60%Grain
hr EtOH 60%EtOH =
) ) EBtOH S-@
12 0.2 0.77 0.78 +0.01
Ext.(g)
24 0.22 0.85 0.85 0
Comparison (g) 0.02 0.08 0.07
12 6.67 25.64 25.87 +0.23
Yield(%)
24 7.19 28.48 28.25 -0.23
Comparison (%) +0.52 +2.84 +2.38
¥ FEH E & Y Odokd A F2oes AT SAFP 0E
Result :

e Yield(%) = EtOH < 60%Grain EtOH = 60%EtOH
e Yield(%) = 24hr F=A 12hrR ot Hd) 2.84% 1

@ TLC Chromatography comparison regarding solvent property from B.S,0. Ext.

CM 10:1 CM 5:1 CM 3:1 CM 1:1 MeOH
254nm
365nm
poiioid
4 AL
R
fetoen gll“l

Age F9 FH=HE=12hr (EtOH, 60%EtOH, 60%GrainEtOH),
24hr (EtOH, 60%EtOH, 60%GrainEtOH)
(C:Chloroform, M:Methanol, UV=254nm %! 365nm, %2} Al F=anis-aldehyde)

Result :
o EtOHO A HE Bol& o2 FZH = o] CM 10:1, Rf=0.9oA #ZH
o CM 10:1 oltoll A= ARapaol fAbstA B2
e 60%(Grain)EtOH 24+ SA4=d7o] CM 1:1, Rf=0.37014 #zH
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p-Hydroxyacetophenone Cynandione A

OH HO

Chemical Formula: CgHgO,
Molecular Weight: 136.15

Chemical Formula: Cj6H 406
Molecular Weight: 302.28

<o

FEEN § NEYE BY 24
(1848748 &xh

Cynandione &

%)

121903 | 138122 2.006834 | 118479

24-dinydroxyacetophenane

BN
% EOH hﬂ.imﬂmnm—j HO |

024986 | 023773 | 023448 | 0.13479

SEE0E XEYE B 2Y
(2¥ &2

P-hydroxyacetophenone

W)

e v 0

L2889 | 0.23983

2.5-dihydroxyacetophenone

@

00854

003576 | Q02576 | 003887

SO7% ELOM|SO% EIOH 70% BOH| H,0

1-(4-Hydroxy-3-methoxyph
enyl)-Methyl linoleate
propan—l 2-diol

Methyl linoleate

~

OH _
OH

° AR

OH

Chemical Formula: C,oH,40,

. Chemical Formula: C,gH3,0,
Molecular Weight: 198.22

Molecular Weight: 294.47

FEEETH 298 3geY AT

eynandions A THEH%)

N B0 SR ECed TR OERCH

24-dihydraxyacetaphenone §H3 %)

NP b A TP b Hal

p-hydrocyacetophenone BH8%)

i ok o Y ] e H
2. 5-dihydroxyacetophenone BHE%)
(il
niE
I '
Srs EH S HF i
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oMo A R BFFAY A7

Fol7b @itk 472 3.2~3.4mm=z A FgH A3t Zol7} AT €71

ol Zpol7} AN AF FHEfjo] & Wy AYE A5 Bis
F G2 AEFS EHAn 201240 AN 48 TEoE =P wEt 284, 237,
NEA T= =olA= AdFolRen, AFFEHd= Aol7b ISt

o o,

PETE @A | =371 | AskA | s 7373 =75 83l

(2.9 | (29 | (29 | (2.9 (mm) | (N/F) (0-9)
X3 4. 22 5. 4 7. 8 7. 17 3.2 1.8 2
YEH 4. 22 5. 4 7. 8 7. 17 3.3 1.6 2
T2 4. 22 5. 4 7. 8 7. 17 3.4 1.7 2
AR S 4. 22 5. 4 7. 8 7. 17 3.2 1.8 2

AFHeE WEe AR WS D FFAHLS F 2004 AHE £ g FEALS TIEIXA
o] 37.6cmzE 7P ARow, AREE6.8), =38 (36.2) «=o|a, WEF] 3 B
32mm=Z A FFE Tt & 2ol7t AT A 25
ANME 7H Ao F252 F2Fo] 333ge= Tt
A3, UEFo] 217ge. & 744 7 Sith

o rlr
4
N
o
o
WS
=
frtl
N
A}
o3

AR, AXFE(308),

E 4 AFFHHE W50 2 A P FFA

5 2% =7 A2 L 2%

A T E) = N .
(cm) (mm) /=) (3g°l’d, g) (g/-)

=IXY 37.6 3.1 3.9 283 283

v ES 35.7 28 3.9 217 217
T2 3 36.2 2.9 4.0 333 333
AR 36.8 3.2 34 308 308
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Z Al

20129 % oF8AE s7HES AE Ags st 549 49 AF A ARE R
Wt AT A obef web Zrh
ERoRE] %7} A A ¥ % (ha)
27 457} 0.4
A5 AFA Nd5 &858 1686-2 0.1
W= Q RS AFA dEo]51042-1 0.1
A& g ez8 130 0.1
et AAZA Y™ 2H1hE]265 0.1
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[J & Al : 8. 24(F) 10:00 ~14:00
O & 93854 > 49 ate] 1628 A (N52) -> e H F3e] 13524 A(%+)
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1. Daphmacromines A-J, alkaloids from Daphniphyllum macropodum(J Nat Prod, Cao et al.)
— Daphnipyllum macropodum(ZA el U-F)2] A3} Z7|oA dZZol=F £ 3o,
M Z5(HL-20, SMC-7721, A549, MCF-7, SW480)dl A4 M X =4 EIHE FH3IH T

2. Daphmacromines K-O, alkaloids from Daphnipyllum macropodum (Fitoterapia, Cao et al.)

— Daphniphyllum macropodum(2AlW5)¢] 434 &7]4 MEL yuzurinmine EFY <
daphniphyllum ¢ZZo]= #2]3}% 2™, Daphmacromine O (5)ollA] ME 4 &5 9
sk

3. Five new alkaloids from the stem bark of Daphniphyllum macropodum(Molecules, Lu et al.)
— Daphnipyllum macropodum(Z A2 UF)e] 7|53 2 5E 53/ N2 L2 =R/E
welstlon, P-388AM 259} SGC-T0IH 255 ©] &35t Az FAHEHE FHsIAS

4. Total glucosides of paeony attenuated functional maturation of dendritic cells via blocking
TLR4/5 signaling in vivo(Int Immunopharmacol, Zhou et al.)

— Paeonia lactiflora(#}eF) #eEle] FEAZES o]&3te] in vivoolAl TLR 4/59] signaling
blocking 3l AE 43T

T A=

5. Growth-inhibiting, bactericidal, and urease inhibitory effects of Paeonia lactiflora root
constituents and related compounds on antibiotic-susceptible and -resistant strains of
Helicobacter pylori(J Agric Food Chem, Ngan et al.)

— Z}of Bglo] gfEo] e 4T HEES o|&sted Hpylori A% <A % antibiotic &5
< FH3AT

O

6. Paeoniflorin attenuates

lipopolysaccharide-induced permeability of endothelial
involvements

cells:
of F-actin expression and phosphorylations of PI3K/Akt and PKC
(Inflammation, Xu et al.)

— ZFeFA E-2l paeoniflorine LPSZ %% endothelial AlZoA &<

AENE AT
7. Reduced hepatotoxicity by total glucosides of paeony in combination treatment with
leflunomide and methotrexate for patients with active rheumatoid arthritis (Int
Immunopharmacol, Chen et al.)
%

Zhofp Bl RE EIdE 4 AEES o]8&3t4 anti-inflammatory,

hepatoprotective,
immuno-regulatory & %-& +% 3+t

8. Aqueous Extract of Paeonia lactiflora and Paeoniflorin as Aggregation Reducers Targeting
Chaperones in Cell Models of Spinocerebellar Ataxia 3(Evid Based Complement Alternat
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Med, Chang et al.)
— Zkek3} paeonifloring ©] &3k Spinocerebellar Ataxia 39} poly Q AW &%& 713
ot

3

ol

9. Paeoniflorin of Paeonia lactiflora prevents renal interstitial fibrosis induced by unilateral
ureteral obstruction in mice (Phytomedicine, Zeng et al.)
— up-9-2:0] A4 paeoniflorin®] renal interstitial fibrosis % B3E FH3IAT

10. Paeoniflorin, a monoterpene glycoside, attenuates lipopolysaccharide-induced neuronal
injury and brain microglial inflammatory response(Biotechnol Lett, Nam et al.)

— LPSZ #%% neuronal injury®} brain microglialell 4 ¢] Paeoniflorin®] HR &3 2D &
FHNE AT

11. Inhibitory effects of Korean indigenous plants on tyrosinase and melanogenesis (J Cosmet
Sci, Hun and Young)
— Zbef Hejo] EA fractionol| A v g3 7880

12. Three new monoterpene glycosides from the roots of Paeonia lactiflora (J Asian Nat Prod
Res, Fu et al.)
— Zpof B 2 5E A £ monoterpene glycosidesE & 43t TH

13. Neuroprotective effects of paeoniflorin, but not the isomer albiflorin, are associated with
the suppression of intracellular calcium and calcium/calmodulin protein kinase II in PC12
cells (J Mol Neurosci, Wang et al.)

—  paeoniflorin®]  neuroprotective = &3¢}  intracellular  calcium®]  suppression,
calcium/calmodulin protein kinase I1¢] #AE 9 3A T

14. Anti-viral activity of water extract of Paeonia lactiflora pallas against human respiratory
syncytial virus in human respiratory tract cell lines (Am J Chin Med, Lin et al.)
— ool FH AE<QA SMGGTS GGTE o] &3dte] gulolel~ axs oA

15. Paeoniflorin suppresses vascular damage and the expression of E-selectin and ICAM-1 in
a mouse model of cutaneous Arthus reaction (Exp Dermatol, Chen et al.)
— in vivooll 4] paeoniflorin®] &< & 3H(E-selectin, [CAM-12+&)E 1931 T}

16. Paeonia lactiflora Extract Attenuating Cerebral Ischemia and Arterial Intimal Hyperplasia Is
Mediated by Paeoniflorin via Modulation of VSMC Migration and Ras/MEK/ERK Signaling
Pathway (Evid Baed Complement Alternat Med, Chen et al.)

— Z+eF 3ZE 3} paeoniflorin® Ras/MEK/ERK signalingS- 74 &} $3 o}
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17. Paeoniflorin isolated from Paeonia lactiflora attenuates osteoblast cytotoxicity induced by
antimycin A (Food Funct, Choi and Lee)
— Zefo g BE B ¥ paeoniflorin®] osteoblast % &2 #4313t}

18. Pharmacokinetic comparisons of two different combinations of Shaoyao-Gancao Decoction
in rats: competing mechanisms between paeoniflorin and glycyrrhetinic acid
Ethnopharmacol, Xu et al.)

— ratoll Al ZFefF A& paeonifloring}t 7+x A&< glycyrrhetinic acide] pharmacokinetic &

52 st

19. Paeoniflorin, the main active constituent of Paeonia lactiflora roots, attenuates
bleomycin-induced pulmonary fibrosis in mice by suppressing the synthesis of type I
collagen (J Ethnopharmacol, Ji et al.)

FSA T

o
ol

— Paeoniflorin®] collagen type 12 A4S 9AstE AL 79

20. A standardized extract from Paeonia lactiflora and Astragalus membranaceus induces
apoptosis and inhibits the proliferation, migration and invasion of human hepatoma cell
lines (Int J Oncol, Wu et al.)

— A ZEF A ZeF FEE-o] apoptosisE =3+ 21, proliferation®} migrationS 2 A &}
= Ag st

21. Functional diversity of genes for the biosynthesis of paeoniflorin and its derivatives in
Paeonia (Int J Mol Sci, Yuan et al.)
— Zefo] Fa ARSI paeoniflorin®] A HT FHAE AT

22. ldentification of multiple ingredients for a Traditional Chinese Medicine preparation
(bu-yang-huan-wu-tang) by liquid chromatography coupled with tandem mass
spectrometry (Molecules, Shaw et al.)

— LC-MSIMSE o] -g3lo] zteke] g Fslrh.

23. Paeoniflorin abrogates DSS-induced colitis via a TLR4-dependent pathway (Am J Physiol
Gastriointest Liver Physiol, Zhang et al.)
— Paeonifloring o] &3} TLR4 dependent pathwayE ™3}t

24.Comparative  studies of paeoniflorin and albiflorin from Paeonia lactiflora on
anti-inflammatory activities (Pharm Biol, Wang et al.)

— Zteko] A<l paeoniflorin® albiflorin®] Fd5 &S FH3ATh

25. Total glucosides of paeony attenuate renal tubulointerstitial injury in STZ-induced diabetic
rats: role of Toll-like receptor 2 (J Pharmacol Sci, zhang et al.)
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— STZZ =3 ratol A ZeF F=FE9] renal tubulointerstitium &3S 513 sFA T}

26. Characterization of the anti-influenza activity of the Chinese herbal plant Paeonia
lactiflora(Viruses, Ho et al.)
— ZboF FZE 9| anti-influenza &% 4%

FSA T

ol

27. Paeoniflorin protects cells from GalN/TNF- ¢ -induced apoptosis via ER stress and
mitochondria-dependent pathways in human L02 hepatocytes (Acta Biochim Biophys Sin
(Shanghai), Jiang et al.)

—  Paeoniflorin®  hapetocyte apoptosis A &3E  FHIE L, ER  stresse}
mitochondria-dependent pathways¢}e] #HAE AT

28. In vitro synergistic antioxidant activity and identification of antioxidant components from
Astragalus membranaceus and Paeonia lactiflora (PLoS One, Xu et al.)
— Zof FEE9| 4kt aHE s

29. Pharmacokinetic comparisons by UPLC-MS/MS of isomer paeoniflorin and albiflorin after
oral administration decoctions of single-herb Radix Paeoniae Alba and Zengmian Yiliu
prescription to rats (Biomed Chromatogr, Gong et al.)

— Paeoniflorin®} albiflorin®] pharmacokinetic &35 3} %th.

30. Genetic and chemical characterization of white and red peony root derived from Paeonia
lactiflora (J Nat Med, Zhu et al.)
— Wzpokst Hpeke] 17, shety 54 A

31. Improved endothelial dysfunction by Cynanchum wilfordii in apolipoprotein E(-/-) mice fed
a high fat/cholesterol diet (J Med Food, Choi et al.)
— apoE(-/-) MICE®l| A 2] #<=29 o] atherosclerotic vascular disease ol & 32 #9434

32. Cynanchum wilfordii ameliorates hypertension and endothelial dysfunction in rats fed with
high fat/cholesterol diets (Immunopharmacol Immunotoxicol, Choi et al.)
— W= @ 2280 atherosclerotic vascular disease oW} &3 F9 3T

33. Chemical constituents of Cynanchum wilfordii and the chemotaxonomy of two species of
the family Asclepiadacease, C. wilfordii and C. auriculatum (Arch Pharm Res, Jiang et al.)

— WFe o 3st HAES AT

34. Quality assessment and discrimination of the roots of Cynanchum auriculatum and
Cynanchum wilfordii by HPLC-UV analysis (Arch Pharm Res, Li et al.)

- w5o FEFe HPLC-UV ¥4 24 F9sdrh
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35. Complete genome sequence of keunjorong mosaic virus, a potyvirus from Cynanchum

36.

37.

38.

wilfordii (Arch Virol, Nam et al.)
wl 4= 9 2 BE| potyviruse] genome sequenceE T3}t

Effects of the Cynanchum wilfordii Ethanol Extract on the Serum Lipid Profile in
Hypercholesterolemic Rats (Prev Nutr Food Sci, Lee et al.)
M=o oeke FEE 9] hypercholesterolemic ratoll A 2] serum lipid profileS 9 3} th.

Cynandione A from Cynanchum wilfordii attenuates the production of inflammatory
mediators in LPS-induced BV-2 microglial cells via NF- x B inactivation (Biol Pharm Bull,
Yang et al.)

M=o 2 RE E¥ cynandione A9 NF-kBE%5S F

ol
ol

FA T

Cynandione A from Cynanchum wilfordii attenuates the production of inflammatory
mediators in LPS-induced BV-2 microglial cells via NF-xB inactivation (Exp Biol Med
(Maywood), Kim et al.)

=0 o] f a2l cynandione Al ¥HEF &3}

IE sk

Ay &

Y2

Wel e Wyel Aw

r 2
NE

39. Studies on Cytotoxic Pregnane Sapogenins from Cynanchum wilfordii (Fitoterapia, Huang et

al.)

— W9 B HE| sapogeninsE Wi ¥ AMEZ =54 BEHE fHsAT
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