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ABSTRACT

Objective : Alcoholic liver disease (ALD) is caused by excess alcohol intake, In the liver, alcohol breakdown results
formation of toxic byproducts that lead to damage to tissue., This study is to investigate the therapeutic effects of
Paeoniae Radix Alba and Puerariae Radix combination (PP) on ALD.

Methods : PP was analyzed for polyphenolic compounds and free radical scavenging activity, ALD mouse model was
induced by feeding ethanol and water (Control), silymarin (50 mg/kg), low—dose (PP: 100 mg/kg) or high—dose
(PP: 200 mg/kg) was orally administrated to ALD mice for 14 days. The serum was assessed with levels of AST, ALT,
total bilirubin, total cholesterol, and triglyceride, Liver tissues were evaluated for ROS levels, degree of liver damage
and protein expression,

Results : The 3:1 (Paeoniae Radix Alba:Puerariae Radix) ratio showed the best antioxidant values for the experiment,
In ALD model, levels of AST, ALT, total bilirubin, total cholesterol, and triglyceride were significantly increased in
the Control and the levels were decreased by treatment of PP, In addition, increased ROS, ONOO™ and MDA levels
in the Control were reduced in the PP groups. Western blot analysis figured out that proteins related to ROS and
cholesterol metabolism were higher in ALD than in PP—treated ALD, Antioxidant enzyme expression was low in the
control group and increased by PP treatment,

Conclusion : Our results suggest that PP has the potential to be a medicine in ALD in terms of regulating oxidative
stress and adjusting lipid metabolism,
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Vet SAH AR wE2" 20219 7HAS B3 A
A= 7,129 02 AA| AFFES 13.9%F AHAehH, 1
A TS APEATL 3,824 02 HA A F AMYE
53.6%% A Agty EF =9l AEWSY WH olf=E
hepatitis B virus7} 64.9%°]1, 2F7} 18.6%= F WA
ooz yepgt), olgdt dike gFm-go] vl Bilo] 27
FEFE AL e AL AR, = GRS HdF=
), A%, S AAQ o7 7Tl E44F o' 5= Qi
I FoNE gL 43 oA A= 54 22 119
AZhet 48 sy, o] 54 B £33 AWt (fatty
liver disease), ¥Z2A 7+ (alcoholic hepatitis), ZFH3HZ
(liver cirrhosis) 22 JAHPE 4= U= IF-EA 7HE3} (alcoholic
liver disease)?] ¥lo] Hrt, Aol F4H 22 F7E
Elx 792 0]%3 & alcohol dehydrogenaseo] <2]3f
acetaldehyde®Z B F aldehyde dehydrogenase©] 2]3j
acetate= WA} B S AZIT o] A oA &4 AFa
(reactive oxygen species, ROS)7} A= =Y =3t 3
AHZE dste] 7o) AAE ROS7F AAEA £& 49 A=Z W
24 ROSE Qlsto A2 £4o] oAU, acetic acid7d
TCA cycle2 A=A Zota A& §Ast= dAL A=2E
AW7He FESHA "rp, o] FA dILE opy|H 7+
X &2317] YA AHEo]E, pentoxifylline o &
A& Agstar Qo olgEt B FF oY &
244 AT FE7He Woltt, B, ofF| 7R 27
A% 2R A7t A 2e FFeE APE Y] A% 49
A A= €57 vt §loh, whebA 2HEE X 5ol 2
o] A A HES FA F= A A=Y ALy Ha
o] fjF = Uk
25%% (Paeonia lactiflora Pallas)& ZreFi} (Paeoniaceae)
9] ogito] 2 AER RBYE FYE ARSI HEEY
malzHE 22y AIUZAHEZ-L paeoniflorin, albiflorin,
paeonol, paeonin tannin, g—sitosterol, triterpenoids 52J
JEo| o, oA = 1A, 2F, 17 2 4 g,
olke 5 AXo| d| AHGE QUrh, 53] HEES] iR J&
¢l paeoniflorin 43 FAiel A0S 7HAH?, g+ 5t
Hozdo faF JrY] YFHAG® V. £ albiflorin
o] 79 A¥ IR B Yok RaE oY,

BM (Pueraria lobata Ohwi)2 £} (Leguminosae)?]
&ot= 39 B E A= AR, Foo I F M
ol AHEEHE A7 F shtolth BfRE Y At 2 &
2% S A ZHgo| ot HiEoe] uEY, FHF, T
w9 WEe AM &3S 7gE 5 Yok, T3 B e
B % isoflavonoid AFY daizin'” aldehyde
dehydrogenase®} y alcohol dehydrogenaseE A®Z o2
AAItL AL F+E PHToZA g3 E 40 2 IS
A e FaNA E 5 Aok Bast ot )

mebx 2 AfoMe 45 248 s A anvt |
o Byt 4 F-89 X5 g AL Sl Bl
FEY 7 &4 TE B EF FAS & g EX4
Aol gk B B3] nAle IS <l 53
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S1ste] 7k 4F QUxhe} aHASE Tl Q%) Bl W el
A A BG5S BASGoN B ARE Bake] 2
B HAHEY) AT T &4 AR A8 A A

AsrnA} g,

I. Az 9 3y

1. A=

1) A=

ZgEal EME §7|gea (Daegu, Korea)olAl o &
200 g& 222 2000 mL A7}et T zhz} oA 7HEel 7HE =
zololeh. $22E o3 B4L A2 H AUBE7] (Buchi
B—480, Buchi Labortechnik AG, Flawil, Switzerland)Z
5T T, T2 A=Az Adxd sede AY A7A -
80T MESAO, AS A S BRE FFE
o] Aol Mg 4ol AgSAT (5% S8 11.88%,
R & 18.82%).

2) Ak

H Ao AFE3t Folin—Ciocalteu’s phenol reagent,
gallic acid, aluminium chloride, potassium acetate,
(DPPH),
2,2'—azino—bis 3—ethylbenzothiazoline—6—sulphonic acid

quercetin,  2,2—diphenyl—1—picrylhydrazyl
(ABTS), potassium persulfate, potassium phosphate
monobasic, potassium phosphate dibasic, 2|3
L—ascorbic acid2 Sigma—Aldrich (St. Louis, MO, USA)
183 sodium carbonate= DAEJUNG (Gyeonggi, Korea)
oA FHste] AMgsHAT 1A FA gp91*t (NOX2),
p47™, Rac 1/2/8, SOD-1, Catalase, GPx—1/2, SREBP-1,
SREBP—2, HMGCR, PPARe, FAS, SCD-1, B—Actin 7L
23 Lamin B1& Santa Cruz Biotechnology (Dallas, TX,
USA)2RE FYstgen, ol 4Ssts 22 FAl= =+
GeneTex, Inc. (Irvine, CA, USA)oA U3ttt Protease
inhibitor mixture®} ethylenediaminetetraacetic acid
(EDTA)= Wako Pure Chemical Industries, Ltd, (Osaka,
Japan) A|EE AMESIE I nitrocellulose membranes®}t
enhanced chemiluminescence (ECL) western blotting
detection reagentst= GE Healthcare (Arlington Height,
IL, USA) A&& A9 2, BCA protein assay kit
Thermo Scientific (Waltham, MA, USA) A& A3l TH

3) HESE

6% 43l C57BL/6 mice (Dachan Biolink, Chungbuk,
Korea)w= ¥5U7t A3717HE AZ $ Aol AH&sHsTt.
FTEY ARSE =T 18% o)A, AW 5.0% o), =4H
5.0% oJst, 23& 8.0% °|st, Z& 1.0% o4, <A 0.85%
old, Z 0.55% o1, HEE 0.25% o4, ntadl« 0.15%
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olAto] e vt AR (NIH-41, Zeigler Bros, Inc.,
Gardners, PA, USA)E Z&3 3+ T4 AFstaoH,
22+2C, % 50+5%, 12A17F HW37] (light: dark cycle)
9] A oflA AT FE A FEe Yt
FEAESAYI Y Tt 52l (IS DHU2022-
109)& who} xI8Y3t et

2, 9y

1) & polyphenolat & flavonoid &2F Mzt

% polyphenol & Folin—Ciocalteu's #'H'9g £3)
EZA5Ith. A% B SYEE 100 pLo) 10%9 Folin—
Ciocalteu’s phenol reagent 500 pL&} 7.5%2] sodium
carbonate 400 pLE E8s & A4 30& 2F 5H& Al
Zth 1 & 765 nmo)| A microplate reader (Infinite M200
pro, Tecan, Switzerland)E& AFESlY] SF =& A5t
BEZ HFAL FEEZ gallic acidZ AHEsH o, AEF
712 % polyphenol &% (mg gallic acid equivalent (GAE)
/g)& =&t

Z flavonoid %2 aluminum chloride colorimetric ¥
Hg B8 St A EiE 23S 100 #LE methanol
300 pL, 10% aluminium chloride 20 gL, 1M potassium
acetate 20 pL H FF 560 pLe} 33 T 4204 302
24 9k AR I 5 415 nmollA SREE 5oy,
EFE39 quercetin® 2 A& EF AT Ao gt A&
= 71%& % flavonoid ¥ (mg quercetin equivalent (QE)/g)
< =&

2) DPPHR} ABTS XIR 2iC|zt AH &M =X

DPPH (2,2—diphenyl—1-picrylhydrazyl) A-f =tz
27 E42 Blois?] W'l £t} 2t srER
3 X3 2gE B 2EE 100 ¢LE 100 £L2] 60 M DPPH
ST S3e & A4 308 AF g AFT o] &
540 nmolA FFEE SAALH, Coodts T AEStH
At} g2 2= L—ascorbic acidE AHESHA T

ABTS (2,2'—azino—bis(3—ethylbenzothiazoline—6—
sulphonic acid)) 2]zt 274 AL Reol YL =35 =
stgeh, ABTS™ A4E F=3H7] 948ke] 7 mL ABTS 1 mL

I} 2.4 mM potassium persulfate 1 mLS $5F4 8 mLI}

Egsto] A2o)A 16A17t o A Bastg o, AR AH
307, 415 nm9| 3eflA] 0,70+0.029] FHF= Fhol H=S
ethanol®| 3l4stAtt F=EE 3|45 258 EiE B3& 5 pL
£ ethanol®]l 343 ABTS €N 95 pLo} TS § A-204
158 A% b8 stgeH, 30T, 415 nmolA SF=E 573 &
ICs508kS FE A&t Y. | Z2F 2 2= L—ascorbic acidS
A&t

DPPHS} ABTS 24 2htizt 27 24 (%)
= {1_(ODsample/ODblank)} X 100

ol

mg/kg T (Silymarin), 7+ &4 30 9 A28 Big 5%
£ 100 mg/kg Fo (PPL), 3t &4 #2 9 A B &
& 200 mg/kg T (PPH)L2 R34 E2 EF3%t).
AdFEA 7+ £AL 45% ethanolZ 1Y

weight2 149 F¢t AT Rz ¥t ¢3&
Fo 1IN A T A BiR B8, ARk B 59
o HEXESE AT TS, Y TR T HE 52
4 v & gd 7k 2 QHSGHEL, AHTE AL
HHEE (4,000 rpm, 102)E 53t EHS 2 & 74
22|13} 37 80 T A4 BEstH Tt

4) EH L AST, ALT % & 2|28l =3

Aspartate  aminotransferase  (AST)®}  alanine

aminotransferanse (ALT)2] 2 assay kit (Asanpharm,
Seoul, Korea)E AMEsle] &3¢, & W24 (total
bilirubin)& bilirubin assay kit (Cell Biolabs, Inc., San
Diego, CA, USA)E& AH&-ste] Z73t%lth.

5) A5t AEFA HIO|Q O &

24 Y Agt 2EfA H=E gsy] ¢ste] ROS%
peroxynitrite (ONOO)Q] $£X& B43}lgt}t ROSe $3|=
Alio] ¥ Do what 22 10 pL, 50 mM phosphate buffer
190 L9} 1.25 M 2',7'—dichlorofluorescein—diacetate
(DCF-DA) 50 pLB &3t &, emission I 535 nm<}
excitation T 480 nmollA FFFEE 3083 5E HH=
27t

ONOO™ 9] $X|%& Kooy W9l we} 27 10 pLe}
DHR buffer (rhodamine buffer (pH 7.4), 5 mM DTPA,
10 mM DHR123) 180 pLE 42 ¥ 37ColA 583t ¥Hg
A7l & emission I 535 nme} excitation A 480 nm
oA FFFE 3087 58 FHE SHSH.

6) %! L MDA =X

Malondialdehyde (MDA) 4=X]= 7+ ZZ o)A Mihara?
WRYe vt 2stgnh 3 23S 1% HPO, 75 pLet
0.67% thiobarbituric acid (TBA) 250 xLE EF3t % 95T
ANA 4587 vESAIH oW, O & 750 xL.e] n—butanol 7}
& AAEZ] (3,000 rpm, 10%)3} butanol& ¥ ARt
H 4EHL2 540 nm9] A EHst TBA ¢35

7) 8 L & SHAHZED SHXE EH

HAoA ¥ ZF 2HE (total cholesterol, TC)S} FAA|
" (triglyceride, TG)9] 2= 248 AN (Asanpharm,
Seoul, Korea)< AH&-3te &4 39t
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8) AEo| ZXRISIM H XM
AL hematoxylin & eosin (H&E)T} Oil red O
(ORO) S B3 243 7 232 10% formalin®]
A RN F SSRGS AFor, getioR e
A blocke Attt A2k w2k block2 3 pm (H&E),
7 pm (ORO) FAE 27 AL A&t

H&E gAML AZE 22 dA#Ho| hematoxylin @ eosin
Alfoer GME sto] JFPstgen, ORO EA4-2 60TAA
2 =9 ORO Q‘rv‘lﬂ, 3E 59t 85% propylene glycolol| A
22 0 2 HESA|7] & harris haematoxylinol| A GAgo
24 sttt AT 27 FHLE FEATE Olympus
Ltd., Tokyo, Japan)<

l-N ]

™
=~

BX51 Microscope (Olympus Co.,
AHg-ho] ST

ME

0) 7t Zx|o| THHE urEl 2
WA AzFE Z28t7] $1ste] buffer
A (10 mM HEPES (pH 7.8), 10 mM KCl, 2 mM MgCls,
1 mM DTT, 0.1 mM EDTA, 0.1 mM PMSF, protease
inhibitor cocktail)® 715t & =& EH7] (BioSpec
Products, Inc., Bartlesville, OK, USA)Z E3}lHon,
Aol A 30-‘:;71} A4, o] & 10% NP-40 &4& A
b, MEEE T 4FAS 97 skel 12,000 rpm
oA 23 59U AHRAE AAstgon Loid AL -
80Tl HBSHALE, THEO2 HL FE| stel AELo|
AAE pelleto]] buffer C (50 mM HEPES, 50 mM KCl,
0.3 mM NaCl, 0,1 mM EDTA, 1 mM DTT, 0,1 mM, PMSF,
10% glycerol)Z& 100 pL H7}3F & vortexE 1080t} 33]
AAEAT, I & do] x3E AS5ds B rlo}ojl
12,000 rpm (4°C, 10&)22 YARE AAFHoH,
gd AS5YL -80T o BystFet.

29 AZZ3 32 BCA Tl Ao kst & 7}
12 pg® 8—14% SDS—PAGE gel°) A7 953ttt I7|E=2
2w 2L nitrocellulose membrane2 2 ©]FA|FH L
o] & membraned]] EIskTA} s1= 13} &4 22 < (1:1000)
4ColA 1243t o] WH-SAIF T, ©] ¥ PBS—-Tween202.2

HQ
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eEutth 53] AlFstE o 221 A (1:3000)8 A4 1
AlZE 30% SRAIFTH ¥hgo] EYd membrane PBS—
Tween202. 2 6Euttt 53] Al & ECL §H-& AMg-sto o
W2 9IH-S 8H913k3 Sensi—Q2000 Chemidoc (Lugen Sci,
Seoul, Korea)& AHgste #Gsirt, diid 43 H==
ATTO Densitograph (ATTO Corporation, Tokyo, Japan)
£ et A= EA sk

10) 84 &4

AY date] B4 Ao e U= in vitrod #2
B#Y EF 23} (mean *+standard error of mean (SEM))
o2 in vivod] A% HFY FF HA (mean*standard
deviation (SD))2 H7|st9tt. &4 EAL IBM SPSS
Statistics 27 (Armonk, NY, USA) Z2 1O 2 one—way
analysis of variance (ANOVA) test AA] & least—significant
differences (LSD) test® HAZES £ystuct Z+ 9 H+HF
ztolof gt BAA 79 =F2 p<0.0594 FAF3HA Tt

m 2 I

1. & polyphenol¥} % flavonoid ¥
AT T RS B7) ste] Bk 2HET Wi =

24

ZES thofst H|E R A& £ £ polyphenol ¥ & flavonoid
g S5kt &1 23, polyphenol®] 79 255E9] uf

3 vjgo] FoldE HETFO| FUIete] AR EMRe] wig
HE 3:1Y o} 73.44 mg (GAE)/g2 2 7} &2 polyphenol
FheFo] ERI= i), flavonoidd] A$- AAHo= & F79
P2 ERAEA] ko, %*ﬁ«l 3 H|go] FoRsE
AEFo] S7HES Ittt webA AgE EAR Wi v
1:39A4 713 &2 flavonoid &3Fe] A& St (Table 1).

Table 1. Total Polyphenol and Total Flavonoid Contents of Paeoniae Radix Alba and Puerariae

Radix Mixture.

Paeoniae Radix Alba : Puerariae Radix

39 1:

1:3 2:1 3:1

Total polyphenol

6453 +0.55 5664005 51.62+006 70.56+0.30 73.44+0.08

mg(GAE)/g

Total flavonoid
mg(QE)/g

2.80 + 0.05

3.05+0.06

3.15+0.05 251+0.05 239+0.02

Paeoniae Radix Alba and Puerariae Radix were mixed in different ratios and then each mixture
measured the contents of total polyphenol and total flavonoid. GAE; gallic acid equivalent, QE;
quercetin equivalent. All experiments were performed in triplicate and the values were shown

as mean=+SEM.
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2. DPPH®} ABTS #Hi 2t Z &4 84 54

Polyphenol ¥ flavonoid &g &4 3 A7 =z g ER ] wigh vj8o] 3:1Y AH$ 29.32+1.28 pg/mL
a7 B4 589 342 T F4as FEHE I (DPPH)®} 47.57+0.91 pg/mL (ABTS)E 7H¢ @& ICs
gt Fagt Hrolch, wetA XA F4kst anE THA = ol EAEUE (Table 2). wabA] o]Fo AL F
g &S A7) Yste] oF 7HA wi HER 42 A polyphenol #&Fo] 7 ¥31, DPPH 181 ABTS9] ICs
g7} B 259 DPPHF ABTS 24y 2t 2A6S & ol 7% A 2AEAY 3119 i v&E A B
gatgct. 1 A3, DPPHE ABTS B5F ZgE9] wjgsko] & FEES T A% BER BEE PP AXST T Ay
7HEEE o 52 Af g aA 50 AEH o 53 3=

Table 2. DPPH and ABTS Radical Scavenging Activities of Paeoniae Radix Alba and Puerariae
Radix Mixture.

ICsq Paeoniae Radix Alba : Puerariae Radix
L-ascorbic acid
{ug/mL) 1:1 142 T8 . | 3%
DPPH 1.84 £ 0.01 4340+053 53351069 55.03+054 32.07+021 29.32+1.28
ABTS 3.67 £0.04 5145+0.82 5373+013 5464+073 4924+009 47571091

Paeoniae Radix Alba and Puerariae Radix were mixed in different ratios and then each mixture
measured the half maximal inhibitory concentration (ICso) of free radical scavenging activity by
DPPH and ABTS assays. All experiments were performed in triplicate and the values were
shown as mean=*SEM.

3. g B B34S 5o & AF, 1 7A Wst 53
H

IS 7 &S LS T8 BdofA A B B9E 20% (PPH)Q] Z7}7} gt Toj24 = F= djv] 7+
Fod w2 AF 9 7+ FA WH3te] XolE ESHstATh FAE e 2 2, AEutd B ek S Ef
(Table 3). 1 A3, ¥IFEY 7F &4L 88 ZE I1FNA EES AYPE AL HE2E B A=Y g B &
Ad T2 AR AT TAE FAstaoH, g2, 5% 5 E AYPE AR AF iy 7 FAZ AA SR A
B ESE Ao 1 FAFY F ZAT v 52 ° 2 IRIEHYE=, olgF A= Le ko g B 5E3E
St AAE Bt B3 AE $E 3 3 RAE &S5 AT Fo7t GREA TF &AM ARutha AR a3E 2o
dIFE I &S S RE :L%—OM A 7+ 7 £ 7 35S Yugitt

Table 3. The Effect of PP on Body Weight, Liver Weight, and Relative Liver Weight.

Body Weight (g) Liver Weight
Liver Weight (g) ! Body Weight
Initial Final Changes (%)

Normal 20.82 + 0.48 20.98 + 0.43 0.16 + 0.19 0.9 + 0.02 4.29 + 0.04
Control 21.08 + 0.24 20.51 = 0.13 -0.57 + 0.19% 1.19 + 0.07% 5.81 + 0.34%

Silymarin 21.18 + 0.15 20.92 + 0.15 0.26 + 0.15 114 + 0.07 546 + 0.32

PPL 21.06 + 0.32 20.55 + 0.32 051 + 0.1 1.19 + 0.08 578 + 0.28
PPH 20.75 + 0.3 20.36 + 0.25 0.39 + 0,08 1.08 + 0,05 529 + 025

Body weights were measured on the beginning (initial) and the last day (final) after the treatment. Liver
weights were measured on the last day after sacrifice. PPL, the mixture of Paeoniae Radix Alba and
Puerariae Radix (100 mg/kg); PPH, the mixture of Paeoniae Radix Alba and Puerariae Radix (200 mg/kg).
The values were shown as mean=+SD (n=7). Numbers (¥) and asterisks (*) indicate statistically significant
differences from the normal aroup in the same column (¥ ¢ 0.01. *p{ 0.05. and **0< 0.01).
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4. @9 4| AST, ALT, & 271 3 53

AST (aspartate aminotransferase)?} ALT (alanine
aminotransferase)= F2 JHA WA= E 424 A=
7t EAERE B A YR a4t FYE EA W AST
o ALT =27} S7FsHAl "ok, mhebaA @9 W ASTSF ALT
TR0 S 7 £ FaT A2 AMSHTY, 4FEE
Fo 3 & tj2wollA AST A& ALT 27} FA<E
Fo8tA F7HE = AL st (Figure 1), oA F7t
H eAs Ak B 5% B BEES FYstgS o
FYAUA HAaE e, Ak Bt B2 Ae=e Is®
FolZ 7o foAE HolA| ¢kttt

oA BEF FHE EH|EHo| A= wjEEolofF sh= 2
YRR 7 A8Y AL GEFLE ASEHA EstAY AQz
&5 %] Falo] Y Yf W ule] sEr} F7bEA 9o
wEba 7F &4 o BE BHsty] flste] A Y Y ERIY

60 4 30 4

n
(=]
I

40

20 4 10 +

AST (IU/L)
L .. *
. *

ALT (IU/L)

Normal Control  Silymarin PPL PPH Normal

FAE AFFozN Lk B BB autE elstirt
(Figure 1). 94, 43 &S Fog g2 5 UFW
A7} AT 1.86+0.24 mg/dLel w5 5.5817F Skt
10.15+0.96 mg/dLo.2 &l d3ZA 7+ &4 =
HASE & AU ol S % B ERES
AsE T 5% HYIIE f 4 A BaFA
E3], AEuidl g b Foidt A$ gz Hro} 12w &
(8.42£1.32 mg/dL) ==t whall, 2%k Bif B8] H$-
AFE A7 A] 3.84] (2.70£0.67 mg/dL), TsE A Al
48 (2.53+0.42 mg/dL) A= o] FA4 =74 FEEH)
25 & 4 9l

webi] B AHS Fobo] gk HiR BeEe] Fort 4=
LZo WE ZHAEo &S autF oz AAT 5= 9l

A& g+ Ao

rr o

Tota bilirubin (mg/dL)

Control  Silymarin PPL PPH Nomal Control  Silymarin PPL PPH

Figure 1. The effect of PP on the levels of AST, ALT, and total bilirubin in serum. AST, aspartate aminotransferase; ALT, alanine
aminotransferase; PPL, the mixture of Paeconiae Radix Alba and Puerariae Radix (100 mg/kg); PPH, the mixture of Paeoniae Radix Alba
and Puerariae Radix (200 mg/kg). The values were shown as mean=SD (n=7). “p<0.05 and *p<0.001 vs. Normal, *p< 0.05, *p{ 0.01,

and ***p<0.001 vs. Control.

. ZF 23 4] ROS, ONOO™ ¢} MDA &A

ROSE DNA, A& (lipid) ¥ $3& (protein)

o £4g doA Eddol st AEL Yo 4 U,
E3], vty 7HEEe] A9 7 EY] ROSS Aol F7tEe
2A 932 1YY 5 Aok Bav) Qo webA 7t
z2 Y ROS $X]¢9] Wzt= 7F &4 e Fa3t H=rt
T Qi
4 ROSY A& &9l 3 & da, gxEA 1 &4 Al
&3 By 30%<] ROS A4 717t Uepsten, Azjuials
AP AF 21.9% T4t FAF 0 E Dozl
= BT HEE B EYES TS F$ ROS
17t 2Rt AFEolA s 29.5%, LsEolA= 39.9%
oA FAste] AEutd FoFET a7H 02 ROSY
A& A= Aoz FAFHSAT (Figure 2),

the-0 2 218 o)z &4 A49] superoxide (Og )@} nitric
oxide (NO)| ¥k, H]-gttjzd &4 442 hydrogen
peroxide (HyO9)} nitrite (NOp™)2}2] g0 oJ3] YA =
ONOO™ 9] =X & SAFAT?. dT 24 7 SApo] i

)

ol

do 4 &
Wi

1o

2ol ONOO™ 9 =2l= AR 2,64 F7H= %o,
ol=|gt Adt= AEutd e HEE Bl E3E A9 Al ga

= AL ekt gebA oldt At 4R Tt &
Aol A F7HE B4 Atart AEjuid B AEE B EEE
A A ZaE = AE gt

MDA (Malondialdehyde)& Abst 2EHAZ gt 2|4 3}
4+t (lipid peroxidation) 2 & A4 H«= FAER ¢z
o|L} DNAS] A4S ot S A Yo, ¢3e4 7t &4
4% & MDA £=XE& &Rls) 2 Axt, AT vl 2,94
ko] Z715 Ao 2 lEdtt (Normal: 5.35+ 1,36 nmol/
mg vs, Control: 15.41+1 46 nmol/mg). o|ZA F714
MDA 2 A=lvldl &2 A G BEEES FATCEA
FaEgon, 5%l A B EdES FAstES o o
Ao g ZAEE AL 4 4 AU (Silymarin: 11,75+
1.62 nmol/mg vs. PPL: 10.31+0.9 nmol/mg vs. PPH:
8.57+1,03 nmol/mg).
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Figure 3. The effect of PP on the levels of total cholesterol and triglyceride in serum. PPL, the mixture of Paeoniae Radix Alba and Puerariae
Radix (100 mg/kg); PPH, the mixture of Paeoniae Radix Alba and Puerariae Radix (200 mg/kg). The values were shown as mean=+SD

(n=7). "< 0.001 vs. Normal, '0<0.05 and "¢ 0.001 vs, Control,

e Fof F 7k 2H0] 24 U oFE Fol Fo| HuL
HRE 3 ORO @412 §ato] shalsteich, s 2+ £430]
2ol 4 o gre

@4gol e Bk, oleidt WA
B WAL Felzold FEaAA 890w, 4 B

Normal Control

400X
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Sllymarln

—d

=

Al Z= dejvtdoly A% BiR 5oE AT 2o
& o

El& oFAto] Rt (Figure 4, H&E), T3 &3
2o FALRET A 7 A 3
fom olgg 7= dES HUFLEN FaEH
2t (Figure 4, ORO),
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=
2
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Figure 4. Histological analysis. Liver tissue were stained with hematoxylin & eosin (H&E) or Qil red O (ORO) to analyze the liver damage
from alcohol (magnification, X400). PPL, the mixture of Paeoniae Radix Alba and Puerariae Radix (100 mg/kg); PPH, the mixture of

Paeoniae Radix Alba and Puerariae Radix (200 ma/ka).

8. Western blot

7t 23 | 43 AEHAE ERIGH]| Yste] ROS A7
L 749 NADPH oxidase?] &&-& &<l th (Figure 5).
NOX29| 7% ¢3E Fogt oA A4 E TE o]
36% S7F=EIglom, ol2fgt 7= Ajutdl Hz|ollA 34.8%,
AEEo gk B B3 Aol 28.5%, ek A
B BTE AT 31.6% AL DA TaSHATt ESE
NOX29] A9 =4 QIARl pd7™* 9] ¥Hd A] thzFolA
AAEERT 26.2% S7H AL FAstAE, ©] $7= 4
Zutd HEollA 29.9%, A= B BN 5IE A
TollA 19.9%, el HEE B BFE AT 29%9 &
94 = A7 A=A, Rac 1/2/39] 2%, R4
AATET 66,2% TH o] F7HE AL, AYut B Ak
B ERE A Al S7HE Edo] dixd div] 26.9%
(Silymarin), 30.4% (PPL) 121l 36.2% (PPH) 745 gt}

2o ok Fo & 7+ 24 Y A3 AHY HItE
glst7] Yool kst H# 3*50 TAE SRl E gt
(Figure 6), A, SOD-19] A<S tizxFoA ZAAZLET &
AsHA YAFo] FaEG o, At 52 % g &
TE Fol A @] JEHE A4S FASAT EZE
catalase®] A$ ti2ToA EETFo] HALELT 30.5% &
2= e o] gA| Aeutd £ g B E3E T A
F7 EIl, B3] ke ¥ i EdE Fo A 2
jH] HETFo] 33.9% ol FUete] BT HELE JER

S & = At e R GPx—1/29] F¢ €3S
& Foigt A AAFETE 45, 3%0)/449) ST HFaE B

gom, o oA Meluhyl & L HiE HYE FolA
Azpo] Z7he gt
whebd £ Aahe GRESA 7 SAelA Z7HE BA Akt
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g B BE3ES FodoRN T4 A4 AT #=d Ak 28 FEQtE AS BYE)
A2 & FAS f = EAES] HHE 2dsto 232 W 4
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Figure 5. Expression of proteins to stimulate NADPH oxidase in liver tissue. PPL, the mixture of Paeoniae Radix Alba and Puerariae Radix
(100 mg/kg); PPH, the mixture of Paconiae Radix Alba and Puerariae Radix (gOO mg/kg)_ NOX2, NADPH oxidase 2; Rac 1/2/3, ras—
related C3 botulinum toxin substrate 1/2/3. 0 0.05 and *#p<0.01 vs. Normal. '£{0.05. “0<0.01. and ~ ©{0.001 vs. Control.
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Figure 6. Expression of antioxidant enzymes in liver tissue. PPL, the mixture of Pagoniae Radix Alba and Puerariae Radix (100 mg/kg); PPH,
the mixture of Paeoniae Radix Alba and Puerariae Radix (200 mg/kg). SOD—1, superoxide dismutase—1; GPx1/2, glutathione peroxidase1/2.

*5{0.01 and " (0,001 vs. Normal. "0 {0.05 vs. Control,

ol AztefA A W TCL TG F2]7F 2Fef| A g3
7t 2 oFE A YA HAEHE AL FelstAnt (Figure 3).
watd ZYAHE gAS 2ASE AREe] 7 27 ) gt
AL 2459t (Figure 7). SREBP—29] &S &2l 3 &
Ay, HATEG g 2FoA 25.6% o] FIHEoH,
Autd EE g B 58 Fo A Y FE02 35

SREBP-2 s —
Lamin B1 ‘_ e — -’|

1.5 - 4

o

=

-]

EO.S—

O,

Normal  Centrol  Silymarin @ PPL PPH

ook, B3 @5 FE2EHE A5 248 QA< HMGCR
9] A%, diz2ollA LdzFo] @A FrIstHeT, o] 94
Aot £ A 2R EE £ A Q22 A9 29.2%
(Silymarin), 37.3% (PPL), 37.2% (PPH) Z43t= A2 3
S

HMGCR | o S— — e |
B-Actin | \

(fold of Normal)

Normal Control Silymarin  PPL PPH

Figure 7. Expression of proteins to control cholesterol homeostasis in liver tissue. PPL, the mixture of Paeoniae Radix Alba and Puerariae
Radix (100 mg/kg); PPH, the mixture of Paeoniae Radix Alba and Puerariae Radix (200 mg/kg). SREBP—2, sterol regulatory element—binding
protein 2; HMGCR, 3—hydroxy—3—methyl—glutaryl—coenzyme A reductase. *0{ 0.05 and #p{0.001 vs. Normal, p{0.05 and ~ p{0.01

vs. Control.
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SO 2 FAAY AT AHE AAES] FES 45
Fot (Figure 8). PPARax AHHAte] Hlebitsl 7 29 Thojg
SRS HE S SAANA AZ Y AT FHE Eole= 9T
S Foha A AT webd ¢3S 7 &4 S B8
mdoA] PPAReS] TdS el Bkt 1 A, dizee]
PPARe ‘Tr@=Fo] /4ol vlsl 31% #a=lon, Aejqtd
ojuf ZgE B BIE A A HdAFo| IEHE AL
stlch 53] e o] 2% B B8E AT A o anFo
2 3EHo] fRFET} 42 9% @ Fo| FUlEHE= AFS &
skt T35 Aga 34 B T SREBP-19] W
o] HztE ERIs|E A, 29 H¢ 26.5% F75tR o™
qzolA F7HE &2 Autd AYE 15.3%, A=Y
g B B3E AT 26.9%, I Eo| AdE Bl B4R

PPARc [ — e |

LaminB1|- e e -‘
1.5

i
0.5
[
PPL  PPH

Nommal Control  Silymarin

(fold of Normal)

FAS [ s D e mme s |

B-Actin [V S — —
.

#H
1.5 A

1 4

(fold of Normal)

0.5 4

o -

Normal Control  Silymarin -~ PPL PPH

A 29.4%) 2 AnHE RIS, FASY] A4 iz
oAl AAFET} 47.6% Wdo| F7IEAoH o] F7FF G|
Aeinkal A Al 28.2%, AFE L HE BAE A A
20.1%, &= 7% Hik S5 A2 Al 2797 FdaEHE A
& 35ttt SCD-19) 2 9A] v]%3t Ao 2 HalE
A, tRolA 46%7F Z7HE AL, o] E7HE I A=
Az|ute 28%, AT 2% B 38 19.7%, A= A
HR EE 3190 Fadte 2 ¥ 5 AU

wata olejat AT FTeA 7 &4 HHA FaH
T2} TGE] Z7hE $317} 258 B BarEe] He) A 2ds
HE iAol BRE Ba Bl AR QAT B BASS
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Figure 8. Expression of proteins to regulate free fatty acids in liver tissue. PPL, the mixture of Paeoniae Radix Alba and Puerariae Radix
(100 mg/kg); PPH, the mixture of Paeoniae Radix Alba and Puerariae Radix (200 mg/kg). PPARa, peroxisome proliferator—activated receptor
alpha; SREBP—1, sterol regulatory element—binding transcription factor 1; FAS, fatty acid synthase; SCD—1, stearoyl—CoA desaturase—1.
*5(0.01 and #p{0.001 vs. Normal. 0 0.05. "p<0.01. and " 0{0.001 vs. Control.

v, 2 %

A2 AA W FYE F =k 80%7} Tl A thAtE =
o] IFA o 712 S4EZ0] AAH. 53] EFEE At
oA S AsHEEo] F4E EFERE aHoR
AA=E A A =¥ 7F 22 W ROS7F £H A HaL A7)
ZQl ROSY H=dt =52 IS b &4 oF7|AFIA
P, B dApoAE 7|20 9% oA fat 2 a3 53}
I X S BT B3 RO 2N HEE ER 53
Eo| 2L 7F &4 v A= EHE st o] d A+
ZAto]] W=2H carbon tetrachloride (CClLY)E FG=A 7+ &

=lg

]

A3 55 ZdoA] %S 397 100 mg/kg (mouse)
TGS A9 ASTEE ALT X171 A=A 0™, i
Al 747t 10 mL/kg (rat)o2 F3tHE ¢ ASTS
ALT7} ZHAEE Ao] g Jth*®. X3t thioacetamideR
e g4 &4 T R4 HEEY gE Ro=
catalase®} Z-2 A T BAE9 UAS AL EH
7t B3 59E BAthE Aol ol Aol =Y.
olggt ZgEe] F4kE &= AF TS| Fofdte=
glutathione peroxidase?] @Wd-& ZZAsle 2|2 A4S}
FFS AT EZHN 7 RS aE /AT S8 EET
A BofstHS W 7+ B39 kA &1 (synergistic
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effect) S 0|8 Ao Z 7|h& 4= Yo,

ZgETL EAS o] tiE ARl 79 A (B <
IR A ALEO AL glon A" T4 AR
T 11.55 g2 715 o B4R 3.75 g3t 5%E 1.88 g&
Kol F&sto] AT ol2Tt wiF vl i Wit
G NE (@ 71 SAE & 2SR AEHTY,
SEA|GE, 2 A= HgE 31 B 19 ¥]&S AHgsto &
A8t aatE o A A7) A SEGT ool tig AR Ak
B B8 28 %+ F polyphenol ¥ ¥ flavonoid
STl DPPHSF ABTS 2tz &A5S ST =N Ak
B EREY 4E antE st el IdgES
phenolic acid, flavonoid, tannin S°| 3= 1
flavonoidi Al EA Y| 7 98| £3Z3H= polyphenol &
olt}, §3] polyphenol &2 A3 2802 3ot = g
ZYAHE ZF2S dvtn 2oy v Yo =3 ROSY T
FTFQA A o2 A W s34 o] ot Alxd x|
A Aste] A|xzuS w3 5kA L DNAS &4 9 thlz] o)
32 op7|dittam gEA Yo mEkd Zg gz &
AL F4tet aato] digh (xR AMEE $= Utk BgE B
e e v &R 42 EEENA ded SES £4%
A, o] wigFo] F7FE polyphenol®] kol
F7FE El & 4= U8 (Table 1), Flavonoid®] % &
o] wigeFo] S71ErE tha F7kske Fdol EH=d o]
23 At BRG] F8 JEE0] flavonoidd +23 FAF
A isoflavon®] &3t FEF| FFE & AL 4Z4H
0 gz, gole Af AL 2745L sty Y
DPPH®} ol 2tz 2452 &sty] fe ABTSY Axt
A 50| wjEEko] F71EE v Hold uZd AA &
4L Uttt (Table 2). wehA o]2dt dats EHE =5
TE A= A% 3 BR 1R 42 B3-S AHESHRT

4IFZA 7 &4 SE 2L 45% ethanol (5 g/kg body

weight)& 253 B Fojste] fastgon, 4 52 &

—r‘ﬁm

o

o

o A D 7 22 AEHel BANAL. AF T 5B
A% W 2 A Wk B & A, XA T S0l

B 3R

o} (Table 8). FRIEA= FFA ] 3t A& HeE ©
AT 23 A=Y A% B BdE Fo A 2 H3kEol
7P Agled olHd Aote Aek=o A% BMRY Fo7t
7P anRos dFEA 3 AR AYE FANHS
HojEh, oldt o2 AST, ALTS § WeFRle] =3
SR SQlEny, ASTS ALTE A4 AdeiollA= ol
ool AEHAR, M 27F 2AEHNE FF EHeE F2
ol o) W A&l AsErtL €A Uk & dFolA=
A2 @ FRlstGet ASTS ALT 7] 2% &3E4 3t
&0l =g dixzollA S7H A € 4 At (Figure 1).
olgA VM FA= H¥E B EFES FAstie B
At Ak BRI Y 22 HEF| ElEY
o, ol A B E3E0] ¢IIE AT TAHE 4
ERHOR WGhsE BT Aol Ayt d=2E&A4

Y Aw2A TR Y Y F7HE ST A o
QA d3IE FAR Qlste] Fr7HE HEFol ¥ B 59
E02 st FAH HaHE AL &+ AU webA

A o ¥

olgidt A= L B BEFE FoUt €I EE Qg 2
29| &AL g T3 IS Po= AL BYE
oo R A% R EEEY 43S Tt &Y 58 24
oqe wH4tst amtE lsty] {3 7+ 2|
ONOO™ ¢} MDA A& AFFstgtt, 1 A3 g43E Fo A
ROS, ONOO™ 281 MDA 2% zF 2Z oA gAko] 7}
st AL eIt oled A=
A A2 S7HE Y AL Yugith 53] o8 FUtE
AT B B EYE TS o gastglen, A
T g B EtERY ek A B EgEA
o E7H 0 R ZAESS Flstnt (Figure 2). Athzt 7+
Z Ao A ROS AL £738F= NADPH oxidase?l NOX22}+
NOX29| &43ts fE=dte pa?"™, NOX29| A% 7|2&
FE3H= GTPase Rac®] #@™g s Axt, A 71
did B R dFE Fol2 sty FtsteE A € 5 AN
t} (Figure 5). 12| o] F71E Tz HA-LS Bk &
R EAES FAToRN antyoR Zrastqtt, B3 4F
S 1 &4 BlolA A A4 EE A sk
SOD—-12 A W superoxide (O™ ) 2t ZE& st
At g42 2 Zze] 8 £72l superoxideE hydrogen
peroxide (HyO2)d} dioxygen (Op) HEo]| Zujzg-2 3ttty
a# A Y. Catalase?} GPx—1/2% hydrogen peroxide
£ =7 oxygeno & A 7= Bofdt= FAEF mlol
olgfgl 4G I AAES ¥4I E FHE §EH 7 &4
mdo A HEzFo] Fo A Fast o g B 53E
Fol Al ZaE ddgo] IEE= AL FASHH (Figure 6),
wbA oldt ABES S5ty RS FAR 7 &40 #
=] ROS AAdo] F7HE =T, A2 BEif E3E-2 ROS 4
AL FTA7e A EY HES BF2 oot FA FAkst
B4 UEE FUIHOEA A W A5 AEHAS A
AN e AL ¢ 5 AUth

AEHY] d3&9 =22 F =23 W A L (lipid

&

x
=
O
0N

o2 o] APH 4= Qlots Rurt Yo AL 7
Was (lipase)oll o8 AP4ite] FEHE HPEo FHog
olF & ZroA FEol dAEI A=, TtollA AHHAkY
i) F7kstAY EF AW 527t S A A4l
AR o] 2| ] FEha 7kl ZHHETY, o] 2T THL o]
%t A FA @S 2 AT AT E EA T 5 A
LI &4 55 B 7 23 ALE RIS

HAN L HL@4T A Aol 23 W FHE AL

datgon (Figure 4), @ Yol & Ze2HE € $4A
FA 7t BAFEYG FA9A Skt A &
(Figure 3). 3}A|qt 0|24 F71d ZdH2HE 2
A= B B BEEE FAToRA Aty A

w

isoformo] A5l SREBP-1a& A AMujA|E, AIAA|EZ,
AN W R A2e) -2 w2 A st Al ZofA e
AR Ao Wodsta, SREBP-1lce ZHoA AWata} 24
ko] S A 3th, SREBP-2&= RE 2Z oA A
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HE tAE zd3cta g3A 9o, ®3 o] SREBPE
FASUY HMGCRE 444 ZeE2H & 4= #4E &

=9 HEE /AT gEbA & Aol R 7
A 7+ 2204 SREBP—-1, SREBP—2¢] 2&< g915}1¢]

, O A3} SREBP-13 SREBP-2 B% & ZLolA %9
QA F7HEE € & Aok B FUME IERRE A
BiR 53E A Al AT 2L 2 A (Figure 734
Figure 8), Bl&o] SREBP-19] Al -$4=}¢] FASS SCD-1,
J83 SREBP-29] EFAl §3A¢l HMGCRAANE Y%t
el e GRS 2l & 4 Al PPARa = 7oA
F &= AAIA} (transcription factor)2 EFFl 2219 o
Fio] Aub4k Abgt =g ot Ak A o] 7 g4tof |
tky 4#A Qlek, £3] PPARe 9 B4l &SI fibrate:=
oA AL ASHE ZRAAXA FAAALY £H& R 1L
U Ak 2 AHE $22 ASAZthe vt Qo)
wabx 2 AoA FAA L] W3yt PPARet B0
U=A] USR] 5t 7k 2Z A9 PPARe HHFS
ATt (Figure 8). 1 A tEZo|A= PPARe &
dAFo] At BHH, 15 =0 g Bl EE FodolAe
dd@dsFo] AU S8k A & 4= At wEhA o
e 2RE 39 ¢FE TR T & REHUS B S
SREBP-1 &2 SREBP-2 AZAAE F3lo &Y Y 54
A e ZH2HE £AE A7, ol HEE B
B32o0| SREBP-13} SREBP-2¢] Wd=zke 24T o2H
A27Ho R A Y FAAYL FH2HE 558 RE +
Ue Ao e 5= i}, o] Aol gk B EHE9
PPARe AAFQIALSY e 242 7 23] Y AW £4& B}
BEHOE AT = JY=E AYA AAE HAE L=
71tHE 4= Aot

ox lo i b

—

= =

v.3a &

2 d7olde sF o Za7h ok dal By gde
s By 9 A4S BNE THE S TR AE BR
B39 d3EA 3 2 viAE EHE st ol
Asto] LA g B 5dE0] A4S 9 9 A S
275E AL, O F 43 7 &0l f=E FE
mdof 2% B E3ES Folgoza 7t 22 B E9 Y
oA FFEA 7 &I THE AAEY HEE st

1. 5% 3 ¢ 2R 19 v &2 42 % B BEEY &
polyphenol 32 73.44 mg (GAE)/g, & flavonoid
L 2.39+0.02 mg (QE)/gol Tt

2. AygE g B3ME9] DPPH o AASL 105 9.32+
1.28 pg/mLolglem, ABTS oz &AL ICsx
47.5740.91 pg/mLo 2 31E g},

24 & = FERDOA AST, ALT, & 9
H N W 27} AASHA S7HE e, A
]2 AST, ALT, ¥ W& 2% {2

4, ¥FEF T &4 = SEZDA ROS, ONOO-,
MDA®] =2 | B3 2% {o3tA JF7IEAoY,
g BiE B3E Eo & ROS, ONOO-, MDA =% &
FeFo] xR AT

5. €324 U &Y = TERYAA F FHALHES
A A 2 W A7 A4 0A STHE Y
A Bk 54E Fo A F SdULEHES 4 AW
ne

6. YL T &4 A FEEEIAN ¢S FHE I
AEl ROS A fx= ool NOX2, pdT7pmx, Rac
1/2/39 7+ 22 Y L@ g B 5IE FA=

&
AR

TSN &Y FE FERYAN ¢TI E FAR T
3 3FAFSE @4 SOD-1, Catalase, GPx—1/29] 7t
2] 2 i i B3E YR fo4UA &

FERYNAN &I B2 F
A} =9 gzl SREBP-29F HMGCR
o2 AAHA AT

rr
T
gmf
psud
it
nt

Folz Z7hshlr,

oldel 2IE Tt HEE B RHES =
% ROS A4 fre Tuidat ksl m40] W3
2R F & B A EA sk Abs AEFA
Aoz e, SYLEHEN SEATY T4
SRS HEE 2Est 7 23 Y X2 3
A & Qe LR B, wbA o|2dt A= A
BAR E3hEe] d3E4 I &Y ARARA Y A8 740l
V& HAZT
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