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ABSTRACT

Objective : In modern society, liver diseases such as liver fibrosis are on the rise as inflammation and wound healing
processes of the liver are repeated due to factors such as drinking, smoking, and stress. This study was conducted
to evaluate the effect of Saenggangeonbi—tang (SGGBT) on thioacetamide (TAA)—induced liver fibrosis,

Methods : The mice were divided into 4 groups for examination (n=6): Normal group (Nor), distilled water—treated
liver fibrosis mice (Con), silymarin 50 mg/kg—treated liver fibrosis mice (Sily), SGGBT 200 mg/kg—treated liver
fibrosis mice (S200). Liver fibrosis was established in the mice via TAA for 8 weeks (1 week 100 mg/kg, 2,3 weeks
200 mg/kg, 4—8 weeks 400 mg/kg, three times a week, intraperitoneal injection) and they were administered silymarin
and SGGBT (every day, oral administration) with the TAA,

Results | SGGBT significantly decreased the levels of aspartate aminotransferase, alanine aminotransferanse, ammonia,
and myeloperoxidase in serum increased by liver fibrosis, As a result of confirming H&E and MT staining, it was
confirmed that SGGBT reduced damage and inflammatory cell infiltration in liver tissue, and alleviated changes in
collagen fiber deposition and histological fibrosis, Also, it was confirmed through PAS staining that it reduced glycogen
deposition in liver tissue, In addition, SGGBT significantly decreased the NADPH oxidases as well as significantly
modulated the expression of MMP—2 and TIMP-2,

Conclusions @ These results suggest that SGGBT regulates the expression of MMP/TIMP protein through inhibition
of oxidative stress and alleviates liver fibrosis by reducing collagen and glycogen deposition in liver tissue,
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I.A &

ZF (Liver)2 AW AR S] 7H &2 A7) & U= A2
W Azksts ke B3 ol AR S At E3t i
2 R 283k Zo] @ATH 753 oEo] AlA A
AE Eao AooA fdE FaAELY AE2ES gt
o @ALSle]] EolAWA Aol wE FHEAT 45
E49 =2 93f 7h2 FUgl= AEzEol AlgEa glor,
S5, F9, FAH 2EGA 9 vpoly A o2 Q3 719
A&A 3o o8 ZHAge] Frleta ok, MR sk o
Gt TR 7t &4l 3| A &Aoo 7 FFo] WA wat
Ueths AR Aot AR o2 collagend] FH S EF
o= 3 ZHAF3t SANA A &EHR] Eabd hEE, g

£ A 747 o]0 A 4= ATk, 1M Rk 2w g
thin fibril® 4= 0] 7+ &4 UAE 2 =3HH FAE|Eo]
7Fs3IARE ZEA7ER] oloj x| A = AZ2)7|A (extracellular
matrix, ECM)Zte] Ago] F7kste] thick fibrile] 4%
B|71el 2] Aol o|2A A, webA Mo JyE7] A
ke A4EHA A Bshe Aol Wl FastA AR
Ao, 7Hdast X7t 7t 71e AAE Al B A #
TF7F ZEstA o] R 1 e,

Thioacetamide (TAA)= 7F B4 S22 AE oA S—
oxide® Ar3tE ¥ S, S—dioxideE thAIE o] TR o= A
g 3 715 Ao, At 2EH A 9 M- AL o]ofA
HAREE gushs AoE A Yk 9. TAAE A% 2
Hze S FEst 4t AEYAE F7HAA 1HA|29
GAks} Broj =8-S AN | A YA FEshed, o]
3 HAYEL 17k T RET SARIT L g A o
olgjgt o] F 2 TAA= AR 7Y AT 8o HEd o= A
51 Y,

A FHEMSGS &RE Sedko] Al Ao R Rt
Flgsts A2 3)E, Aty o] 243 9 g7t el digk
AzaI7t JFEo| 9o Al TS E3et 7Hd
ol HEFoz AgHE Yo' A AfFEpEsel
ATEE ¢3IE T2 49 dFY 1S3 7 &4
iV, HepG2 cell®] 4], AZAME & S42F AsH
Aol vA = GF?, 1715 vlute| A2 YA So
Higlo] 9k,

ol & ALNANL in vitros B3 FAS} 559 Hrlet
TAAR FE3 7HdR3t SERDA AfHEREe] 2+ 1o
9 bR A E T A Felston §o% daE 4
271l olof tis) Bk Hio|th,

el
=
pl

I. A= 9 ¥y
1. A=

1) A=

A fHEM S T4 A= 27]8HeFE (Daegu, Korea)ollA]
TFuietA L Aokt AR o Ghao] A A HEd AL AHE
stgen 139 AT Bekg Table 19 71Astgch 23
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ZE2AE
oI T = al

£ 10uhe] siFst= oFF71E ARE-St
100CoAA 245 &34 &85 AT F A
ZA9%s-=7] (Buchi B—480, Buchi Labortechnik AG, Flawil,
Switzerland) 2 w=3t9om, 22 AZ7] (FreeZone 1 Liter
Benchtop Freeze Dry System, LABCONCO)E AH&3}o]
AAT oo A2 HSUTH ALY SE2 1422
Uept o Ao AME-8E7] A7EA] -80T oA HstgiTt,

o

Table 1. Contents of Saenggangeonbi—tang

Herbal iV ] Amount
name Scientific name @
HE Glycyrrhiza uralensis Fisch, 3
EE Agastache rugosa (Fisch, et Meyer) 3
WHT Raphanus sativus L, 3
ZE3F Hordeum vulgare L, 7.5
AE Aucklandia lappa Decne 3
HRE Poria cocos (Schw.) Wolf 3.75
Bt Atractylodes macrocepha—Ila Koidz 7.5
Eif Curcuma zedoaria Rosc, 3
W= Amomum villosum Lour, 3
= Scirpus flaviatilis (Torr.) A, Gray
HE Zingiber officinale Rosc. 3
[ES[5d Artemisia capillaris Thunb, 1.388
i Polyporus umbellatus (Pers,) Fries 3.75
Pt Poncirus trifoliata Rafin. 3
5954 Citrus unshiu Markovich 3.75
o Citrus unshiu Markovich 3
bEST= Alisma orientalis (Sam) Juzep 1.388

JEFb Magnolia officinalis Rehder et Wilson 3,75

Crataegus pinnatifida Bge 7.5

Total amount 70,276

2) Alet

H A3 of ARE3 thioacetamide (TAA), Folin—Ciocalteu's
phenol reagent, gallic acid, naringin, 2,2—diphenyl—1—
(DPPH), 2,2'—azino—bis (3—
ethylbenzothiazoline—6—sulphonic acid) (ABTS), potassium

picrylhydrazyl

persulfate, potassium phosphate monobasic, potassium
phosphate dibasic, diethylene glycol, sodium hydroxide=
Sigma—Aldrich Co. (St. Louis, MO, USA)Z 1§ F{5}o]
AR5 R, sodium carbonater= DAEJUNG (Gyeonggi,
Korea)ol Al Y8ttt 1M1 AFE3E gp91Phox, p2griex,
p47"™ matrix metalloproteinase—2 (MMP-2), tissue
inhibitor of metalloproteinases—2 (TIMP—2) @ A—Actin
£ Santa Cruz Biotechnology (Dallas, TX, USA)ZE¥
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FY3t ARESEReH, 2x3 A= GeneTex, Inc, (Irvine,
CA, USA)oA T3t AF23l9Tt. Protease inhibitor
mixture®} ethylenediaminetetraacetic acid (EDTA)= Wako
Pure Chemical Industries, Ltd, (Osaka, Japan)olA ¢
&lod ARE3}9H. 2, nitrocellulose membranes?} ECL western
blotting detection reagents®= GE Healthcare (Arlington
Height, IL, USA)25 8 Fste] AMEsIlch Tafd Ak
2%t BCA protein assay kit+= Thermo Scientific (Waltham,
MA, USA)ollA F4st3ict,

0

3) AMES
7539 24 C57BL/6 mice (Dachan Biolink, Chungbuk,
Korea)= 4597 58 ARSA A0 F3A7 & AFS
Agstgon, ARAY] 24L& 2% 22 £ 2T, 5 50 +
5%, HYF7] (light: dark cycle) 12A17te.2 =A3}c)
AR (2T 18% o), 2AY 5.0% °14, 2AF 5.0%
o|gl, £3& 8,0% °ldt, Z<& 1.0% o4, ¢l 0.85% ©]4,
ZE 0.55% o, GEE 0.25% o, nt1vl& 0.15% o4,
NIH—-41, Zeigler Bros, Inc., Gardners, PA, USA)9} &2
Z55] FETIE e, & A7 sEAEY #EH, &9F
g4 HE 9 584 A& 8 g disty sEAE
+7 Y93 (Institutional Animal Care and Use Committee:
TACUC) 9| 51 ot IHH U (SAME: DHU2022-020).

oX,

2, 9y

1) Total polyphenol 2! total flavonoid &2 =3

Total polyphenol ¥ Folin Ciocalteu's®] WY&
sty ESAsHATE AfHERS =5 100 pLol 10%
Folin—Ciocalteu’s phenol reagent 500 xL2} 7.5% sodium
carbonate 400 pLE Estal, dasgeofA 30&7T vhgA|
7 & B335 A (Infinite M200 pro, Tecan, Médnnedorf,
Switzerland) & AMEste] I+ 765 nmolAd SHEE =4
Skt EE HHFAS gallic acidE o83l Ao A M
g 2259 total polyphenol (mg gallic acid equivalent
(GAE)/g) &< AEstart.

Total flavonoid <& Lister?] #HYS Fusle] =4
ATk AfHEES =25 100 pLoj diethylene glycol 1 mlL,
1N sodium hydroxide 10 pL & E3st1, 37C, g4AHH
oA 1AZHESE BEEAIT] & BEFFAE AHSste] 5 420
nmo| A FFEE S5 BE TS naringing ©|
L3 ZAdst] AfHERE FEE9 total flavonoid (mg
naringin equivalent (NE)/g) %2 A&3}9c},

2) DPPHQt ABTS 2iC|Zt AHS

DPPH free 8t]Zt £7%-2 Bloise] !9 ot &34
3tttk 60 M DPPH €9 100 pLol F=E 2 343 4fF
P 89 100 £LE ST 3087 AR ¥hSA]
ok BBH=AE A 3 540 nmolA FHEE 5
Aot = Gr)zhe 50% AN 7= A2 EEE 0, Fos
Ut sk,

1]

3

ABTS )zt 27458 Re52 47l ulet 2431t
7 mM ABTS €93} 2 4 mM potassium persulfateE &
sl A E o)A 1647 oAF BFX5le] ABTS™E &AA17
Z o 415 nmoA FF= Fo] 0.70 + 0.027} HE=E
ethanol2 3|43t} 34k ABTS §9 95 L& sEHE
B4 RTINS S0 5 uLE E7sto] 1557t WS AIZT
BB AS ARESte] &% 3070, 3 415 nmolA FRES
233 H FUZ2E 50% FAaA7E AR BEE 1Cy &
o2 eyt

DPPH and ABTS radical scavenging activity (%)
= {1 - ODsample / ODblank} x 100

3) MRS fY U S XX

AL AT Nor), MR8 f8 (Con), THAFE
& 9 silymarin 50 mg/kg £ (Sily), THdH-3F 8 &
HRHERRE; =25 200 mg/kg T (S200) F 4722
U it 24ntE] 9] Ad5ES 242 6rte|y RE9IE B
st BE FES id €A% A7t AEE 3% H
ATEAE B3l AT FES AT, F4LS AYS
Uz £ FEFA 1AZF 302 o A g
TAAE 8F7F (1F 100 mg/kg, 2—3%F 200 mg/kg, 4—85F
400 mg/kg) & 33 EZFA st HEFTE & TES
utH st AR A EHE AHE F EHES EYsta, 1
2 & A&t °o]& —80TC AN BH3HAT

4) €& AST, ALT, ammonia 2 MPO &3
(AST)%
aminotransferanse (ALT) X+ assay kit (Asanpharm
Co., Ltd, Seoul, Korea)?] T2 EZo| wa} &H3}gon
ammonia®} myeloperoxidase (MPO) 2|+ Z+Z} ammonia
assay kit (Abcam, Cambridge, UK), MPO colorimetric
activity assay kit (BioVision, CA, USA)o] T2 E&of w}

2759},

Aspartate aminotransferase alanine

5) 2t =Z|o| ZX|5HH 2zt

7+ AL hematoxylin&eosin (H&E), Masson's trichrome
(MT), 2 Periodic acid—Schiff (PAS) GMHL =3 L35}
A}, 7+ 232 10% neutral buffered formalin®] 1A A]71
% graded alcohol® E4=A|7|1, g2} o 2 Zufdle] EES
Azstgct, H&E A2 wetdS 3 pum FAZ HFHsHo
hematoxylin & eosin A|9FC.2 FM3t & sl on,
xylene® & clearingdlt & @48le] 1ASIHTE MT 98-
H2tHE 5 um FAZE AHF}Y] weigert iron hematoxylin,
iebrich scarlet—acid fuchsin ¥ anilne blue A|2fo.2 HXA4
3t & 1% acetic acid oA 28 T M 1 &
phosphotungstic—phosphomolybdic acidol|A] 7& <2 Hj
oFslal aniline blue2 108 Z¢F FM3t Holl 1% acetic
acid® clearingdt & =4=3to] 1435ttt PAS gAML b}
SAE 5 pm FAZ FHI F 0.5% periodic acid= A&}
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HYE AFLH, schiff @ harris hematoxylin A|¢FS =2
QUT T estel DS, 2 STol=E Fotan A
(Olympus BX51 Microscope, Olympus Co., Ltd., Tokyo,
Japan)& o] §3te] 24 9] So Wl HRE VAL,

6) 7t =Z! western blotting

7F 239 Axz BES A7) Y3 buffer A (10 mM
HEPES (pH 7.8), 10 mM KCI, 2 mM MgCls, 1 mM DTT,
0.1 mM EDTA, 0.1 mM PMSF, protease inhibitor cocktail)
£ Y1 tissue grinder (BioSpec Product, Oklahoma, USA)
2 BEH% & ice HollA 308 FAANHY. 1 F, 10%
NP-40 §94& H7F}II 12,000 rpmell A 287F A4EE)
sl MEAE Eesie A2AS BeIg F 800N WE
BHsHATE 7F 27 AZAAA gp9lP, p22™, pd 7Y,
matrix metalloproteinase—2 (MMP—2), tissue inhibitor
of metalloproteinases—2 (TIMP—-2) ¥ A—Actin® &3dS
gelstr] st 12 pgd @HEE 8~14% SDS-
polyacrylamide gelZ ©]-83}e] H7|g53t § Ed o
AL nitrocellulose membrane® @ o|FA|FTE FH|H
membrane®] Z+Z+-2] 1214 (1:1000)8 A 2|3te] 4°TolA
overnight A|7] th-& PBS—-TZ 6&ultt 53] H&stx, 212+
AE 123 A of] A7het 22484 (1:3000)F AH&-sho] A2
oA 1AIZF 308 ®HEAIZl &, PBS-TZ 6ottt 53] A%
3ttt I ¥ enhanced chemiluminescence (ECL) 8940
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=2 AlA Sensi—Q2000 Chemidoc (Lugen Sci Co, Ltd,
Seoul, Korea)< o]-&3f @i WdS 13t on, g
bandZ ATTO Densitograph Software (ATTO Corporation,
Tokyo, Japan) Z2IE AR&sto] A=kt 24249 o

WA $ES PATY WAL SEOR e F AYY vz
Urebh gt
7) S22

In vitro 97-2] °X|&= mean * standard error of mean
(SEM)2.2, in vivo 9479 4X%E mean =+
deviation (SD)E A3}t SPSS (Version 26.0, IBM,
Armonk, NY, USA)E AR5} one—way analysis of variance
(ANOVA) testZ AA5}H 2 least—significant differences
(LSD) test®2 ALZHZT S 53 2 +9 B Zfolof gt 5
AR §2198 p (0.0514 BEetsT

standard

m 2 I

1, Total polyphenol®} total flavonoid ¥ &3

A MRS total polyphenol &2 24,15 + 0,03 mg
GAE/ge 2 &4 5o, total flavonoid S 23,19 +
0.11 mg NE/go 2 2A =t} (Table 2).

Table 2. Total Polyphenol and Total Flavonoid Contents of Saenggangeonbi—tang

Total polyphenol (mg GAE/g)

Total flavonoid (mg NE/g)

Saenggangeonbi—tang

24.15 £ 0.03

23.19 £ 0.11

GAE; gallic acid equivalent, NE; naringin equivaltent,

All experiments were performed in triplicate and values are exoressed mean = SEM.

2. DPPHS} ABTS gttlz 24% &

AL 93] DPPH®} ABTS @
I, AfHERSS) DPPH

J

o
()
>.
A
r
fllo
Ay
o
_°|l'.
xR
ot
5] JIN’
m&

0.73 yx g/mLE &A= on, ABTS
2.28 y g/mLE ZX =t} (Table 3),

ICs0 %2 83.56
ICs0 %2 159,22

H+

Table 3. DPPH and ABTS Radical Scavenging Activity of Saenggangeonbi—tang

DPPH (ICso, #g/mL)

ABTS (ICso, #g/mL)

Saenggangeonbi—tang

83.56 =

0.73 159.22 £ 2.28

DPPH; 2,2—Diphenyl—1—picrylhydrazyl, ABTS; 2,2'-azino—bis (3—ethylbenzothiazoline—6—sulphonic acid). All experiments were performed

in triolicate and values are exoressed mean = SEM.

3. @% AST, ALT, ammonia ¥ MPO &3
k|

oy
fu
o
ek
o

o5 AST, ALT, ammonia ¥ MPO
£ 2459t AST 2% A%, A48 skl Con
X7} Norwt =X]¢] 6,208 2 §F2J8HA] F7Hst e (p <
0.001), Silywt, S2002 Conwt AST £=2]2] 0.574) (p <
0.01), 0.584 (p € 0.01D)Z YA Hadh= Aoz YE

Stk ALTS] 3§, Norat Et} Conwtoll A 2 52v] {251
F7kstAeH (p €0.001), Sily?E FAstAE Fout #a
stz A 7Fol et szoo%—g Cont ALT 4=2]¢] 0, 724}
(p € 0.05)2 FolatA Z4stAct. EF ammonia FEE
A8t A3k, Norzol vI3tY Conw2 ZHAR3I2 Q3o

Ay
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ammoniag E35HA] £3to] 2 44u] {2514 F7I5tA 0 H
(p €0.001), Sily=3} S20022 Con? $=X| 9l z+z} 0.67H)
(» < 0.001), 0.834] (p < 0.01)2 RoJ5}A ZAsI= AL

S95HA Z71stgen (p € 0.001), SilyZT S20022 Cont
MPO £=]¢] 0,494 (p € 0.01), 0.634] (p € 0.05)%2 &9
SHA| ZFA3FAT (Table 4).

golsh 4= itk MPO &4 23}, ConttollA Nor Xt} 6,494)

Table 2. Body Weight and Food Efficiency Ratio

AST (IU/L) ALT (IU/L) Ammonia (nmon/gL) MPO (mU/mL)
Nor 11,89 + 2.17 7.70 + 0.53 22,59 + 1,37 270.74 + 18,32
Con 73.69 + 12.86™" 19.38 + 3.30"" 55.08 + 3.02" 1756.88 + 147 83"
Sily 41,75 + 2,537 16.85 + 0.88 37.04 + 0,717 863.13 + 178,98
$200 42,74 + 3,977 13.97 + 0,83 45,76 + 1,947 1103.15 + 279.88"

Aspartate aminotransferase; AST, alanine aminotransferase; ALT, myeloperoxidase; MPO. Normal mice; Nor, liver fibrosis mice; Con,
silymarin 50 mg/kg body weight/day—treated liver fibrosis mice; Sily, Saenggangeonbi—tang 200 mg/kg body weight/day—treated liver
fibrosis mice; S200. All data are expressed as mean + SD (n=6). Significance: ™*p ( 0.001 versus Nor group, p ¢ 0.05, “p { 0.01, "p(
0.001 versus Con group.

A0k, B Sily?3 S20022] 3¢, Congdt B w3}t
FZA 2O Hgo| FolEo] TAAR 95t M3 JAIH =
A& AT = A (Fig. 1).

4, 2A3H4 4 FARY FHoR 4o FZAE AEE AL BHY S+
|

52AY FR ¥, 7 24% HLE @4t dAvjges
A9 TAAZ Qlsto] A58kt faslol

Nor Con Sily S200

Fig. 1. Liver histological examination through H&E staining.
Hematoxylin and eosin; H&E (Original magnification X 200, scale bar; 100 um). Normal mice; Nor, liver fibrosis mice; Con, silymarin 50
ma/ka body weiaht/dav—treated liver fibrosis mice; Silv. Saenaaanaeonbi—tana 200 ma/ka bodyv weiaht/dav—treated liver fibrosis mice; S200.

2) 7+ 27 MT €A vt of Sily7? ¥ S20079 A= Condt Rt 4 H collagen

Collagen T E4FAQ MT G At dujgoz ARE FAT 4 YATE ol EAHEEGO] TAAC 2%t
A3 A3, NorzdE th27 CondollA AW FHE collagen’d-9] F& 9 FAE A5k FA3 E4E A
71222 collagend-f7t FHISHAl A&ke Aol TE= QU Y & 2o £t (Fig. 2).

Nor Con Sily S200

Fig. 2. Liver histological examination through MT staining.
Masson's trichrome; MT (Original magnification X 200, scale bar; 100 um). Normal mice; Nor, liver fibrosis mice; Con, silymarin 50 mg/kg
bodv weiaht/dav—treated liver fibrosis mice; Silv. Saenaaanaeonbi—tana 200 ma/ka bodv weiaht/dav—treated liver fibrosis mice: S200.
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3) 2t ZZ| PAS &AM 315 FU3S Cont 9] 7k 2 oA FHLT glycogen %32 0]
2 Y glycogen AE&S Y3l PAS M-S A A5 ke vhd, Silyt 1 S2002= 7F 2 &0 A glycogen &3S
HAujFoz BAsAT 1 AT}, Norzd vlmste 7HA4 NAA 7 AL & 4= 3ot (Fig. 3).

Nor Con Sily S200

Fig. 3. Liver histological examination through PAS staining.
Periodic acid-Schiff; PAS (Original magnification X 200, scale bar; 100 um). Normal mice; Nor, liver fibrosis mice; Con, silymarin 50 mg/kg
body weight/day—treated liver fibrosis mice; Sily. Saenggangeonbi—tang 200 mg/kg body weight/day—treated liver fibrosis mice; S200.

5. Wsetern blot #4] stgch ubdo] 7+ 23] ~7}§_ NADPH oxidase %&<
. _ SilyZ3 S20070] SoHoR FAAFE AL BoIF 4

I 1154
1) {r H NADPH oxidase & glgi]:]_ E‘é‘] p22phox_4 _(')_ 8200401]/1.] Condt 5_]_];]. ZF s

7t oA zARgEttZre] Ao Fefd= NADPH oxidase o] 36.73%2 Norst 2Z7Ha] ZAA 7 Aoz
(gpglphox’ p22phox’ p47phox)9—] uel 9 2% A3k Nordo| z <] 0.001) (Fi OZ) HA 171+= UERg T}
Blske] Conel X LAL437F SElo] Relap wdo] 37} | -

gp9 170 | | 2o pAT | - —-— - - |

B-Actin [ s s e | p-Actin B-Actin |A—————
2 A 2 A

15 1

5 4 5 4

:HIHI HIHI _' :HIHI

on Sily S200 on Sily 3200 on Sily S200

p22phox/B-Actin
(fold of Nor)

p47phox/B-Actin
(fold of Nor)

gp91phox/B-Actin
(fold of Nor)
o
o

o
=]

Fig. 4. Expression of NADPH oxidase in liver.

Normal mice; Nor, liver fibrosis mice; Con, silymarin 50 mg/kg body weight/day—treated liver fibrosis mice; Sily, Saenggangeonbi—tang
200 mg/kg body weight/day—treated liver fibrosis mice; S200. Al data are expressed as mean * SD (n=6). Significance: *p € 0.05, #p (
0.001 versus Nor group. p ¢ 0.05. < 0.01. p<{0.001 versus Con group.

MMP-2 | R s § 3 TIMP-2 [ ’ E
B-Actin bml B-Actin W—ﬂ
1.5 - - 2 5
2 15
£ 11 £ -
32 33
& O & o6 11
a2 Fl]
§ €45 ] E o4
0.5 1
0 0
Con Sily S200 Con Sily S200

Fig. 5. Expression of MMP—2 and TIMP-2 in liver.
Normal mice; Nor, liver fibrosis mice; Con, silymarin 50 mg/kg body weight/day—treated liver fibrosis mice; Sily, Saenggangeonbi—tang

200 mg/kg body we|ght/day—treated ||ver fIbI’OSIS mice; S200. All data are expressed as mean =+ SD (n=6). Significance: *££0.05, #p < 0.01,
versus Nor aroun. 0 ¢ 0.05. "0 < 0.01. "p ¢ 0.001 versus Con aroup.
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2) 28 2= L MMP-22} TIMP-2 2454

7t 2Z oA NEL7| A B a4l MMP-2¢] @d S 2
A% 23}, Norz-d} H|w3te] Contol A 7Hd4-3} fato] 23|
&o] 29.68% F2stA Fast e (p € 0.05), Sily=2t
S200to) A4 Contt Bt} F7H&o] 22t 53,14% (p € 0.01),
47.77% (p € 0.05)2 F+J3HA MMP-29] Ha&& F7H7]+=
Ao ey}, o]#§ MMP-2& 9A|X|7]= TIMP-29]
UES E4g 27, Nortoll B3t ConwtollA 47.41%
oatA F7Fatet (p € 0.01). ¥ Silyw 3 S2007-0f A1
Conit Bt} Zr4ago] 42t 30.33% (p € 0.01), 35.10% (p <
0.001)Z §-2J3tA4 TIMP-2 & o] Z4stg o, E3] S200
T2 Nord 52202 et (Fig. 5).

v, 1%

R8s BHEE 7 &4l digt AR fE o2, 7He
A7 LRE o5t A E27]2 (extracellular matrix,
ECM)9 23} it 3U8e EFog g =9l
A F2 WA= TAE F T, AR E e
2 H5E At jlen, 2yt e AX=e v
SFAT7H A A o 2 B 2o AEH R ThEA) TRt
Hho] Hojutal gl FAo|tH?, 71| A7) AHEE 1
Qe 2AZE NFAHH (Silybum marianum L.)R-2)
silymarin®] &2, silymarin &332 YA o]&-E°]
Sohe @] ok, @A o] & 279 IIT St o] F
oA A Zotal gl Aol b A4S Eolal 15 B E
A 4 Sl 2L 240 die A7 ad Aoz Ho
AT 20,

A FHERRS-S BBRASERT B S5 e, e
A& 3 ESHA st A S SAESAIIT T gEA 9l
Aol A ZHAEe] mof ARGE T Y Abo|th? | uletA
£ A= HER3E AT = RS A TS {9
thioacetamide (TAA)Z ¥t HAF3F T ET Do A A4F
RS 2t S 9 AR5 aatol tfsl| BrlstATh. R
@S] Fol 3=+ 200 mg/kgE AAstgon ol 7+
ol A FHeFAj o] AEF7IA YubH o & AR EHE FEo|Tp 2,

AST9} ALTE ZHH|E Y)2] amino acids®} ketoacids AFo]
oA amino AEY FWlE Bt LR, THA|29 &40
s Alzuke] Fado] F7181HA| EaL ASTS ALTZ 8
o2 wrzdd, @Y Y #Eo] dostA =H Ao &4
IALE fFEstE R 7HESelA] EF AST, ALTY =58 8¢l
e AL )%s Bk Fa gRoR AN Y. EF
ASTS} ALTE &A% 23 A div] 273 ol Al
fFoet 219 F77F vebgen, ARG Foids &
oA FoFt =29] a7t EAH T (Table 4). Ammoniats
FE ZrollA DA diate] 3 A EE= EAHELR, 94
S T3 AAFH Ok AR A&HQ 7HEge] o3|
ammoniaZ} ZH =W YAHH 74| =22 W
E3}t myeloperoxidase (MPO)= T519} AN EAA =
T 842 HOCIT EAAA (reative oxygen species, ROS)
o AAEE EXAN72L, AAAE AEY EFZLS 7 ARAEE

243t AA HEAE A R3S fusA 90 8%
ammonia®} MPO =&& £33 2, A div] 2473t
oA dASHA 27 S/ Aom glE e, 4
FHE S Tl FollA fYatA X9 Tdo] FolE
Zlo] ERI=| 3t (Table 4).

7r&AFo] st ThA| 2 AL, AFAIE -8 2 THAIE
3} vhgo] Ueht=) olggh o *o] ek 25 7
2 235to] 3918 22 9)t?® Hematoxylin&eosin (H&E)
FAL A7) JIHY 2 S Hepor e drel
hematoxylind} 4Hg Z3Hg 230 AZZ S BEZMo=z Z
A5tz eosing Fol AL Wt} S AHY 4+ ot
2 HQE @4 A3} 743 gl o8 FARY FHoE
HEAZY olF E F-go] IA FIIstA e, A HERGS
Foh2 oA @ASHA AAE Aol A=Y (Fig. 1).
X830 93] =713t collagen®] =719} Z2FS Masson's
trichrome (MT)EM& Fsto] At MT AL
collagens wtH o2 GAste] 7HR3LY] A=E H7st
Lo gutgo AR EHT Qe Gt MT g4 A},
48 g Zol A collagen 4G9 o] FAHW FH
o2 FHYSHA et AT, ERHEMGS FoluE FollA
FAstA Fastet (Fig. 2). 72 FolA glycogens A%
sk 7Y 2 AFARE EA4Fo] dojuA =W glycogen HALe]l
g wxA PV, B AFA 433 Periodic acid—
Schiff (PAS) @& ofg] 7HAB A glycogen o] {55
Beld 4 9l Gy & sholth?. PAS M A3 HEG
3 f2 FAaol vl glycogend] FZ o] FH s
Ve ew, AfHERgS Foji oA 58 A=7H 7
2% FFE Btk (Fig. 3).

ASHE AEH A (oxidative stress)v AW Atz
WAL AAA L #Bol AR A& YujstH, 43td AE
a7 AsHH NZAPdE 23] 4L of7|ste] oF ARE
Surst 2= 9)th*¥ . NADPH oxidased] 74 4% gp917ho
o} p22Ph e Agste] AZu A2 ZR) 5=t FEsH
AT ARt 44 F3ste 2R3k Jds
ofsAlZITka A Yop, w3 AksHE AE AT} WY o
AZED A pa7" = QlAkshE o] NlEgh Thl p2grhe
o A3t NADPH Astas Al28le @43 A7,
w2hx NADPH oxidase?] W@& 2dst= 20| 77319
AR FasHA AARAI Uk F ZHA gpIl1Ph,
p22°* 9 p4 77 o] M-S BHlgt Adt 7H 93 I o
H) AR Foldtoll A FoskAl Zagh Ao] Fel=sit
(Fig. 4).

358l 3 7+ 2o ECMo| #=stA Fd=H &
Wz B384 matrix metalloproteinases (MMPs)o] 2]3j
ECM9] E3]7} dojub=t], SA]9] tissue inhibitors of matrix
metalloproteinases (TIMPs)2] @& E3t £7}5}o] MMPs2]
2H-g AAFITY . @A LR Hiol Jshd MMPs@} TIMPs=
o ofgo] EASHAIT, TIMP-2+= MMP-25 <jAgttia
gefA Yo, wekA 2k 2 MMP-2¢F TIMP-29]
I =& Fstgict,. MMP-2& 7R3 7 diH
A JHERRS Folatoll A AAFe] W o] fo5HA Skt e,
TIMP—-2+& 7Hd53F Rt thy) ARHEs Folatoll A a4

o)

ox
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of o] fo5HA A4t (Fig, 5).
olej3 AIE T ANHLISS TAAZ S48 H 48
sEwdd o) es wehE 1YS SIskT

v.3 &

B o)X= 8F7t thioacetamide (TAA)Z 7HA8-3}

I FAY EHERSS Tttt MR35 A m Tt
st AES APstgen o33t 22 A5 2o

1. Adof A&t AfHaEsol 34 total polyphenol
e 24,15 + 0,03 mg GAE/go] &AEHGoH,
total flavonoid ¥ 23,19 + 0.11 mg NE/g°] &
A=Y, £ Yz 245 5% A3, DPPH=
1C50=83.56 + 0.73 pg/mL, ABTS+ IC5=159.22 +
2.22 pg/mLo 2 Ve

AretE s S7HE &S FAE EHERS F
2 fgaste o] I

_N)
a2

ol
fr o

HSEI2 28] S718 MPO 5415 AR SO
RS Ao AS st

2] H&E, MT 9 PAS €4 A3}, M7= 3
2 Y FAAY FHo R FUtE AFAE, collagen
#+ 9 glycogens ALfHEMY TR Hidste A&

6. Western blot #4243}, LfHEME Fo= HHAREE
Q18] Z7}E NADPH oxidase (gp91Phex, p22rhex,
p4A7"%) 9} TIMP—22] W& -& o5t A v,
AzZe)7|d B 54 MMP-29] I3 f95H
F7HA

wata] TAAR 88 M348 FERDA L FHERE2
EoE d2 7H463) B vlo]eubAQl AST, ALT, ammonia
2 MPO2] 712 A &l3tal, NADPH oxidase®} A7 &
oA e 285t 53 A= &3 kL
AtgEt

ael 2

B ATE2 20229 = AR (W7|eFEFAT)Y Ad
o2 FFATAT (No. 2018R1A5A2025272)3 H&7 53
AFAFY (No. PJ015272012022)2] Aol 28] == A%
Ytk
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