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ojytstar 59 Fob FAAZISAT

AREEe FHE B 12 Rxao] FAeTh. 979 C5TBL/6 F2 HeaE bl FRAE (ol
o, A%, elA FYste] APAANA 17U B AgAZ F, ofndl Hol B TP Fepay Aol
A el avkely aFoE 588 g TAYRE T OFon o] ARG WAFl gl

A o %

(CON, & YA = 10% A, 70% ©5stE, 20% @94, & 3.85 kcal/g; D12450B, Research Diets Inc.,
New Brunswick, NJ, USA, n=10) % 1.25% ZF|2HES X3}l Western diet (F oNUA T 42% AW, 42.7%
Be3tE, 15.2% w@l A F 4.51 kcal/g, D120528, Research Diets Inc., New Brunswick, NJ, USA, n=30)Z
wolshsitt.

WD Gl AHAE =ol7] ¢8l 23.1g/L d fructose (Sigma-Aldrich, F0127) 2 18.9g/L d-glucose(Sigma
Aldrich, G8270)& Ed o AFEA =&€F 5 YA A 1 AHTE FLEA7I7] HaE Cl4(Sigma-
Aldrich, 289116-100ML)E 0.2 ul (0.32 upg/g) 1594 13] BRFAbegIth. 657 AR (C148 Folg
H A Wt AFE FolE hydroferulic acidg Zo o] IFE sxo 97 50, 100 mg/kgs 1Y 13
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ATFFASA Y. A dlZEZQl WD + Silymarin FoIwr2 Silymarin 10 mg/kgE EUE ©]83lo] 19 13 AT
Tk, A AR &2 mid 7S, mhe-2d o F AR AdstA] ¥ Y AR EFAE
SA3te] stol=2H EA  hydroferulic acid)®] ¥, IddF a3E AT, A48 T35 $ RNAse7} AA
H FerlgrE FadA, e, AR UgAEg 7 22s 2este FAE 548§ FasA
I rxA o] dF= WA 9 fAxt By A4S 98] -80° Col st W dF= WE 94E A
el 10% EE s =0l Basgitt

T2 HEsH AAHAT. BE
#HAak A3 (KU17089) Al 8¥ =

g o o
B *

<HAl 1> dto|==FHE4H(HFA) Y] £

Vion UPLC™ A]2~®¥l(Vion, Waters, Milford, MA, USA)e] A}&5%lx LC &7 Acquity UPLC BEH C18 A& (2.1
<100 mm, 1.7 pm; Waters, Milford, MA, USA)olA] 9 olulell HAs= ATt 2%=& 55TCTE AA3TE. #
42 0.35 nL/Eo2E AAFHAT. o5 FS 0.1% EFAe] 23 E(FA)] 0.1% FAEYEZH(ANN)S FH7tst]
ARESEGITEH. E3AIE 5o EEAA HMAHEF o] 23HESDH S A AREHE AT MS FE 22 EAE At
2.5 kV, Sample cone 20 V, ©]< &2 2% (lon source temperature) 200°C, -&vul =% 400C, Cone gas 30
L/h, & &l 7}2 900 L/h, 270 A|ZF 0.2%, 270 9] 50 WA 1500 m/z, & oyx ;Z 10 HA] 30
eV(50 WA 1000m/z)°o.2 A3} tl. MarkerLynx AXE o (Waters, Milford, MA, USA)E UPLC-Q-TOF
MS(Waters, Milford, MA, USA)Z A% MS dlo]e NEE FH3AL, A3t € A AL T. ~FEH
2 B5 UlF EE(Terfenadine[M + H] 2 Zidovudine[M - H]) &2 T ESIAIZ T,

13 4 459, 674 Fo ¥ nouse® o2 v}
q

wp9-2o A ek 7FEA S 10% formalinoll A 35 o] :Astar 12413 o)A &2+ Eo|A formaling A%
3 & 60% etahnol, 70% ethanol, 80%ethanol 90% ethanol, 95% ethanol, 100% ethanololA] Z+z} 1A ZHA &=
St Xyleneol 1AIZHA 3w o] T A4S paraffinl 1/\]7}’5"’ 2 AEALAGE AAE. Xujags AA
ok 4 ime FAE E3Y] slide Yol 23S ¢l AZAIZ] 3 hematoxylin-—eosin @S AT}, Slide
o] E7]% flelal mounting mediums Hojrd ¥ cover glassE Hol wh-gsigith. dvjFoz 3+ x4 =
A8t wgls FQlslgitt. 1 A3e = 20 YERAL

% 200 e dhsh gol, 7 APT vhesol ROl AF Wahs uehbx egkovt, Nash w9 e Ay
Aol 493 WaAso] we FAMG] she AoE UEdon], G 24 G 2 2A0 A Ay
T HAHQUT. EE, WGBS FEo] W Sl = 2ABAURN) HA AN FE JEHom
W EA R, R W] A R g 2 AT 2719 7k gasts Ao vehg,

slol=2H| 24k AW A a9E gelsly] H8, 2 AdTY 84 Y6, A F2AH2HFFRAs),
g FH2"HE(T0), 84 LDL/VLDLE ZAstal, AWzxz U SAAAW(TG), f#A44H(FFAs), LDL/VLDL,
HDLS S7g3k3iTh.

FAHoE, 7+ AL S AFS FAE SAHSL AA Al sAAA FESIGeH, 8 AES A
AAE AMEste] " MES FHea, dHS AAET (201 F<F 3000 rpm) 2 e FEIATH. 1 24
2 HH AMES F7F 20 dE wW7bA -80TelA EHAsGT. §E T A AEA 7] (0SANG Healthcare Lipid
Pro, ¢+, digdl=h)E AR&ste] dF SAAH(IG), FF FALAH(FFAs), 93 FFeA2HE(T0), A=
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N

Jeb) Fe S (L), 2AYE AFEWA(VLDL), = Ady o2& HL)S SAsAT. 1 o=
&= 3o YERAAT.

= 30 YERdH vhe} o], MAFAAWIE Featel BlE] slo|=2H| S dFH ol A % oEXog 4 T4
AHHTG), 83 FaAYA(FFAs), €% FE2H=(TC), % LDL/VLDLo] Z4dtE Ao w vehdt. w3, A
Wz g FAAEHTG), 8 A 9AHEFFAs), LDL/VLDLE 7r439ia, LS Z7betsE Ao =2 eyt

<A e 4> Bol=2H BN Ao BE AW 24 =7

stol =R E4te] A A 29E 157 3, 4 AETY = EddA 1 24s HEsta, AW A
(0il Red 0) ¥ ZHd-3}(Masson, Sirius Red) AEES E431% ).

TAFOZ, 0il Red 0 GBS Sl TZAAZ 1+ 2AE 4pm FAZR dogl & &efoluo TS 1AA73
0il Red O (Sigma, St. Louis, MO) AJefo = HAste] Fstdn A S AE3ste] 7F Ul AW HaS A&l

At Aegs FA487] el mkg-zold FEle RS of 4
EgolE 100% Ithe 3%, 95% olThe 3%, 70% olghEdl] 3% &<t
working solutionel] 10%%; HolE & d=2x &Eo 1087 §H4S8 Aojular FF<o 537 @2kt Ave AL
2501 Ponceau S acid fuchsin solutiono] 1587 Hol& =22 537} S AYE AL HEA
t}. 2¥8]3 1% phosphotungstic solution®l 15%%F ©olie ¥, aniline blue solution®l 10 #¥3+F ©il SHFF
o 33 92} ANE AL WHEE & 1% acetic acid solutionol] 5&7F HolF2Att. 95% ethanol®}F 100%
ethanolel 334 ez 2t AdE RS 953 F paraffin AAE 93] xyleneol 3E3F 23]
HolFArt. Ao %A ¥l 5 canada balsam (3) : xylene (1)¢] H]& 2 AZF3 mounting mediums o
wmd F cover glassE Ho nlFgslsict.

Sirius Red @A mhg-2olA #Edt 1124& of 4m= A& AHE F2AI EHlol=8 ®S EdolE 100%
o gk& 3%, 95% olEHE 3%, 70% oErZo) 3F F< AElhE T+ H Sirius Red working solutionol 30%3F
golE F SRl 533 I3t Adle AS wHEESITE. 95% ethanol @ 100% ethanolell 334 Afe|th= H3k
o AdE AS W& $F paraffin AAE A3 xylened 383 23] HolFduh. 20 2FS 4d F

canada balsam (3) : xylene (1)¢] H]& & AZ3F mounting mediume Hojr# & cover glassE Yol mlig

o
o
>
&
o

i
n
=
D
0Q
D
-
o
w
=
a@
=]
o
£
[}
=
<
=

An A S o] &3l Ak 1k 2A4E Fe FH imageJ(NIH, USA)E ol&3te 1] Afstd ALEE vussint.
a

AP FHHHE AMEStS] 712 At 2 382 4 um 79 It
o] Tof #Fo]il 600Ce] &dtolE AN Fwd] UXRAZ F AL
&S o)&dl T T AAXRAGNPAE FEFAHE ARESt Atk 24 dus A F 3%
o A #Hitstase] 48 Adstal, Tris buffer salineo 2 Al
#138 Block solution®l &7 603t ZFEAZATE. o]o] A} A= o -SMA
monoclonal antibody2} Z+Z} overnight WHS-AIZ1 ©2 Tris buffer saline® Z%3] A% 3la HRP-polymerE
ARE3le] 2h7E WESAIFTE. 1§ DABE 5EZF WAAIZL & Gill's hematoxylino 2 thx@MEa @4, FHS
A mount Z B Y3},

ZF Wl a-SMA, COL1AlS] ©ild w&eks glstarzl, 7HS LIPA buffer& o] &3l lysisdte], ©@MdS F&3)
a1 Aslcr. A gwld MEZS SDS-acrylamide geloll loadingdlil, #H7]9%3% % membranel
transfer 3}$it}. membrane< blocking buffer® o4 2A17F blockingdt ¥ a-SMA, COL1Al monoclonal
antibodyE ©]&3}% 4T overnight shaking &F%It}. TBSTZ 10 5<t washing 3 ©}& Secondary antibodyE
Ao 1A17F A% shakingdl$ltl. TBST(XE+= PBST)® 10% &<t washing3t % ECL solutionE membraneol

Hydrogen peroxidase o] 103} =
5(—1-3]_ ?_5 H]Eo]ﬂ H]»_QQ_ ;2}1:}3],7]

=
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W3, chemi-docd AHEStel B WAFE ST,

% Wl COL1AL, COL1AZ®] mRNA L&=E gRletarzl vwhg-20] 3 224X TRIzol& ©]&3] RNAE FE7 F
RNAse7} 2] ® 0.1% DEPC water® £3|A1# UV spectro-photometer 2 260nm/280nmol A F3=g Z433A).
AccuPower CycleScript RT PreMix (Bioneer, Daejeon, Republic of Korea)E ©]&3}o] cDNAE @A stich. 3
¥ cDNAE Nuna® Universal qPCR Master Mix (New England Biolabs, MA, USA)E ©]&-3}o] Mic qPCR Cycler
(Bio Molecular Systems, NSW, Australia)& A}F83}o] PCRES 33t tt. 4 #7242 Ct(threshold cycle,
AAA F7]: FFo] AFHOR dojip= JFA dA FF AHEZ] HeE F719)% 7IE +34A9 CtE ol

=
83l COLIAL, COL1A2°] ZFeh= )l mRNA F& S ARbsiglh. 2 Zak= = 5o yehldet.

= 5ol vhepal wlel o], 7k 2] Afrskel BelEl a-SUA @A A3 WILBAAWT GET W8] sol=
2B FATANN FEIEHon W] Fast Ao tegrh, Ed, 1 24 R4 W A
A9l COL1A1, COL1A29] wHd= =74 Ayl FLol&% o2 (0L1A1, COL1A29] wdo] HAFHE HOo
1% B3 stolmmagae Aelsk 2k 249 ARHE AAGE AL FAsHA,

o

<AA o 5> slo|=2H| &4 M WE QFAA TEF S

A7k o) dAgk 4

TAAH R, (D68, F4/80, MerTK WA =23 SHAHE AHEst] $71= A8}
FA9 el FAES A|Zste] Sfol=ol Eola 60 &EEfol= AxT|oA FES] XA T AL &
g, dFES o] g4t §, WAdRAITFAS FEUHE AFEStY] AldEATt. 24 dHS A
& 3% Hydrogen peroxidase © 10&3F AHzsled WA FAikslaitol &S AdsaL, Tris buffer
saline ©2 AFH3I, TS H|Eo|¥ w&S Awdtr] 18] Block solutiond] &7 60%-3F Z-&AF ). o]9]
A= A2 (D68 monoclonal antibody, F4/80 monoclonal antibody, MerTK monoclonal antibodyS Z}2}t
overnight WF&AZl th& Tris buffer saline® A& 38tal HRP-polymerE ARE3le] 2 AlZF wheAZTE, 1 &
DABE 5&%F WHAIAI7l & Gill's hematoxylin®o & iz Msta e FHS 713 mount

(3
- 0

fu
oL
ins
ol
38
o

ul-9-2=ol A RNAE FZ3}71913] 1k ZZ oA RNA
spectro-photometer 2 260nm/280mmol A SH=E FAHE. A=A HkS-(Reverse Transcription-Polymerase
Chain Reaction, RT-PCR)®H-S o]&3lo] mRNAo| thdt PCR AHES A3} 3 I PCRES Accupower PCR Premix
(Bioneer Co., Korea) tubeo] 9#AALE cDNA 1 pgs o] &3] PCRS 433t o IL-18, TNA-a, MCP-1,
TGF-B mRNAS] &S &FqlTt.

it
B
e
ro
ot
=J
=
=
w

D

N
)
2
i)
i,
e
=
=
=)
[eD)]
o
(@)
=

s

D

-

fu
ofo
:og‘
>
o
—
)

i

2

24 U 957 ##HE Gas6, MerTK, ERK, p-ERK % TGF-p<o] wrild wd=ks shelstazl, 7+ LIPA
bufferg ol&3] lysisstol, ©@WdS FEstn AHZsglr. AFs owld AMES SDS-acrylamide gelol
loading3tal, A7]%9%3 F membrane®Z transfer 3d}2AT}. membranes blocking buffer@ oA 2A|3F
blocking?dt ¥ Gas6, MerTK, ERK, p-ERK % TGF-B monoclonal antibodyZ ©]-8&3}e] 4C overnight shaking 3}
ek, TBSTZ 104 &<t washing 3+ TFS Secondary antibodyS AF2olA 142 A% shakingdhvh. TBST(HE
PBST) & 10% %<t washing® ¥ ECL solutionZ membraneol] ¥#]3, chemi-docS Al&3&te] ohuld whaas

=439,

o |r

I A9E & 6 9 % 79 JeE T,

5 6o e vFe} o], 7k %A U =31 #EE F4/80, CDE8, Gas6, MerTK, ERK, p-ERK 2 TGF-p o @3
ZF A A v IdFAAALL FEtdd BlE] o2 EA A FTREH R AV dF dd AAE
o wrglo] AA|HE Aoz YElYtHE 6A ¥ = 7). EF, 7+ 27 RNA W I5TE <lxle] gk el 4
3} IL-18, TNA-a, MCP-1 59 &) ZAasE= A Felssi).

ool A AHE nie} o] X wiwol FAHQ HAAAGE AASA AWEoL, B wyol APGS ods:E
FAAE T3 AT B9 el v FAHLAE F7F, WA, A 5 B3k, HRAQL g wyoly
2 oy AR ®9 Yol X3 tE AAdE §oldtA AT = A Aok, B R o] oA T]egh
AANGELS BE WA dAHQd Holw dtA o] ofdd Aoz ol sfofyt dtr}, & o] W= A3t 4
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A dEos FEshs 591379
e MASRFE =Ess Ll

st

1
g

k1
N
[y

Male C57BL/6 Jmice, 9 week-old

Group Number Concentration

NASH 8
'NASH+HFA-50 8 50 mg/kg/day
NASH+HFA-100 8 100 mg/kg/day
. Control calorie diet (10 kcal%o fat) _
I >
Western diet (42 keal%o fat diet + fructose-glucose solution)
+CClyweeklyip + 1.2% cholesterol
I HFA&Silymarin
1 -1w l
I i = i
0w 6w 12w
EH2
CON NASH HFA-50 HFA-100 Silymarin
=
E

1000;

. L = CON
s _ 5 g 80
S 2, - £ = s
]
El 2 £ 2 00 B HFA-50
g 3
52 s z z = HFA0
5 8
%‘ g 1 - 5 400 B Silymann
2 10 =] =
2 200:
0 o
> R DO 0.
& \;v.% Qv.«" v.;\“ 6‘”«\ 2 20 50 100 2200
T ‘J\\* Lipid droplet area (inch?)
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Serum TG

TG
(nmol/100mg liver tissue)

Oil Red O

Masson

Sirius Red

(mmol/L)

-
=
k=3

Oil Red O
(%of positive area)

@
3

a2 o
s 8

N
3

3

> S &
S EESE
s

Masson
(%of positive area)

Serum FFAs

N s o ®

o

(mmollL)

NN
o o

FFAs
(nmol/10mg liver tissue)

-

o

-
°

NG ;’ »S“

CF L
&5

&

Sirius Red
(%of positive area)

Serum TC
(mg/dl)

LDL/VLDL
(pg/10mg liver tissue)
s

300

N
o
o

=
=]
=3

20

o

&

S LS
W & 8
\ng&v\\\@

HFA-100
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o SMA

= F4/80 »

CD68

Fa/80

ZIHS3d 10-2023-0080848

CON NASH HFA-50 HFA-100 Silymarin

%)
45,3

w C NASH
- CON  NASH _ HFAS0 HFA-100 _ Silymarin
@ H ' i H
2 a-SMA| '
52 : , . . |
£ ; : ; ;
28 Collal| i
3 :

GAPDH P —— ey : |

=
]
Q

o
°
@

n
o

Relative protein density
(aSMA)
Relative protein density
(Colat)

B
Relative fold change
(COL1A1 mRNA)
Relative fold change
(COL1A2 mRNA)

IS

0.5 2
0.0 [
DRSS DRSS
2 S > S S
FPFF L P FF S
V& stés\é‘ W Q:(v a\\\\é\

Silymarin

D E F G
T T 5 ) )
s & Sz 53 &%
s 5 £g £ £3
® ° S 5 5
H 8z = E 2% EL
3 a% & & e &«
8 © 38 ° = o sa
= = 24 22 20
3 K §= SE H
b = o S ]
- = 13 = 3
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25
£ £
g 2 20
3 s
£ = ET
£z £ 15
g £5
1 22 10
2 27
ke E o5
] s
© L3
0.0
R N RPN
S &S S
O F Xt &
x\eﬁé\*a\\,‘@

Relative protein density
(P-ERK/ERK)
Relative fold change

XSS &

OF & P S

C I L&
& é‘“e\\*

Relative fold change
(TGF-$1 mRNA)
Relative fold change
(TGF-p2 mRNA)
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