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Combined Treatment of Silymarin and Jakyakgamcho—tang
Suppresses Hepatic Lipid Accumulation and Inflammation in C57BL/6 Mice
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ABSTRACT

Objective : The aim of the present study is to examine hepatic lipid—lowering and anti—inflammatory effects of silymarin
combined with Jakyakgamcho—tang on non—alcoholic fatty liver disease in a high fat diet—induced obese mice model,
Methods : C57BL/6 mice were divided into four dietary groups: (1) Normal, (2) Control (60% high—fat diet), (3)
Control + silymarin 50 mg/kg/day (Silymarin), (4) Control + Silymarin 50 mg/kg/day + Jakyakgamcho—tang 100
mg/kg/day (SPG). After 12 weeks administration, mice were sacrificed and lipids and inflammation—related biomarkers
were analyzed liver and plasma,

Results : Silymarin and SPG treatments significantly lowered body and liver weights compared to the Control, Serum
lipids (triglyceride (TG), total cholesterol) and pro—inflammatory cytokines (tumor necrosis factor alpha, interleukin
18, and IL—6) concentrations were significantly lowered in the Silymarin and SPG groups than the Control group.
Silymarin and SPG treatments suppressed hepatic TG level and hepatic lipid droplets compared to the Control, Theses
two treatments significantly increased hepatic kinase B1 and AMP-activated protein kinase protein levels, and
significantly decreased hepatic key lipogenic enzymes (acetyl—CoA carboxylase, fatty acid synthase and stearyl coenzyme
A desaturase 1) protein levels than the Control, SPG also significantly increased hepatic fatty acid oxidation—related
protein (peroxisome proliferator—activated receptor alpha and uncoupling protein 2) levels than the Control,
Conclusions: Silymarin and SPG suppressed hepatic lipid accumulation by regulating hepatic protein expression, and
lowered blood pro—inflammatory cytokines concentrations though the synergic effect of silymarin and Jakyakgamcho—

tang was not clear,
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T

BG4 AW (non—alcoholic fatty liver disease
(NAFLD))Z AAAH 2 st Gl Fa3 7HEgo R
AdFSHHAY FE 58 2 SHE o2 Aol &gt 7Aoo
RowA 7y AHo|MFE= AToR HAFAHAYINE
(non—alcoholic steatohepatitis, NASH), B|&Z4 A4zt
AW HHHFe TG, T FIUNAFIFRA ARE
E4% Aol wEH HGESAAYNY FHES 7
(1998-20014) 18.6%°1A Z7] (2016—20174) 21.5%=
71 90?, AvE Ayos ugt Gk AFTEE 5]
Qow AF, A4S AEHA Aol Fol FFE
o wdA ¥ AA7A FDA(Food and Drug
Administration)olA] 4¢1%F NAFLDQ] X &A4= glon, thx
HTh, IedATY, dASEE, oFAEES 55 MAA
7= A& AFsta Y= Aol

7+ 25 avZ & 4 A QL silymarin® 3¢ UIaN&
(Silybum marianum L, Gaertn.)2] €uj ¥ K StoZEHE
%225 flavanolignan® 2 &9 AFA 744 g 2 2
oAb 28, et R FPF S mo] Huse] gt
#9t ohyg}, NAFLD f8mhe-2 24 silymarin Fo+=
AAA E A AEH A AT X E mRNA FA7
W 2H L Boto] AW7He ST B b o,

ZFoF(Z53E, Paeonia lactiflora Pallas)< m]ut2]olzfu] I}o]
&3t thdA 2EQ 2P, Abzbore] #ejg A A2 oF
A= At ZE, s, F0, 18U 2 45 ARAR

g ol gl Aope| 2 RE Ao thoRet g 25 Eo]

S =
¥ =

s

Lee 57 7toll A Nrf2 S48HE B3t Alstd 2Ed 25
AR, M EZEEotE BRIttty B3t

Zrz (H%, Glycyrrhiza uralensis Fisch) & #2]9} ¥y
715 dxste] YARA thEEE HEAQ Aoges
23 F(FAnGELE) ol 2} sto] FxA UHAE Fote] AW 59
2 Wl o ABAA FEE A E 22, ofF A=
BolA AxE &F B AP EFEEH Z3E 1XE
% e, W% U 2us 4850 Aol nad vt g
o9, Zer gz, o] Sz FAHE Heitay (%
H¥E, Jakyakgamcho—tang, Shaoyaogancao—Tang in
Chinese)®] F¢ 5% X2A2 58 =1 glon 1 9 g4
%, FECH 25 92 9 55 A 53 So] RuEgn?,
FHH, silymarin 2 2HoF 9 ZF2= NAFLDOJA] IHEE 9
715 M 8oz 2 a=2g, 1 g2 A 2 55
g HE Aoz gorEYa, ZF oEY AFHEtA
AAGAL A EIE Bt it 218y o] 52 ¥E
osto] NAFLDO| &5 A AdAL QAo gt A+
B A golrh, webd B AT silymaringt %
Hxeol 1G4 0|2 op7|H o FAARAE Ak, 1
TE gzl N 9e YotRnd HEHAE % B
S A ESt W3 vhol enkA sk BAE NS

)

10 gy m

=2
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I. A2 2 9
1. A&9 Ax

2 AHofA AR Aok Aokt e S7I%ers
(Daegu, Korea)oll Al F+4stHem, thetal=oFd o gtef(2y
o)A (AF Y FFAHA LA A|2022-17%)9] b4 &
SHA AN TIEo R Ao AT AL AAsto] AHES)
ok Ao A2 E 1:29] HEE 243t B¢ ¢ FE3)
o7 FE2EL A FYsF7] (Buchi B-480, Buchi
Labortechnik AG, Flawil, Switzerland)2 »=3%t & =3
A%7] (FreeZone 1 Liter Benchtop Freeze Dry System,
LABCONCO, MO, USA)Z & AzAA e (FHF
1L, & 17.78%)5 A3t

2, Aok

Potassium persulfate, phenyl methyl sulfonyl fluoride
(PMSF)+& Sigma Aldrich (St Luis, MO, USA)°j|A], BCA
protein assay kit+= Thermo Fisher Scientific Inc, (Waltham,
MA, USA)oA FU43} 20, protease inhibitor mixture
solution®} EDTA+= Wako Pure Chemical Industries, Ltd.
(Osaka, Japan)2+E 35ttt ECL Western Blotting
Detection Reagents @ pure nitrocellulose membranes=
GE Healthcare (Chicago, IL, USA)o|A FYstact 1x}
A= Santa Cruz Biotechnology, Inc. (Dallas, TX, USA)
ZHE liver kinase Bl (LKB1), phosphorylated—LKB1
(p—LKB1), AMP-activated protein kinase (AMPK),
phosphorylated—AMP—activated protein kinase (p—AMPK),
acetyl—CoA carboxylase (ACC), fatty acid synthase (FAS),
stearyl coenzyme A desaturase 1 (SCD—1), peroxisome
proliferator—activated receptor alpha (PPARe), uncoupling
protein 2 (UCP-2), carnitine palmitoyltransferase 1
(CPT-1), B-acting TIa) Agstgom, 23 AL
GeneTex, Inc, (Irvine, LA, USA)ZH ¥ 3%t}

=]

3. E99= ¥F &4

ozt zgol & EY s T2 Folin Ciocalteu's®] W
Mg o] g3slo] 3ttt 7.5% sodium carbonate 400 uL,
10% Folin—Ciocalteu’s phenol reagent 500 uL % Al&
100 pLE E3ste] A9 U FH A 3027 ¥HAIR
t}2 Microplate reader (Infinite M200 pro, Tecan,
Mannedorf, Switzerland) (765 nm)2 &34 =5 439}
2 AN BE S22 AHEE gallic acid2 & AFAS
TIon, 2259 & EdE FFE AESHAY (ng gallic
acid equivalents (GAE)/g)).

Qozpzete] & Eohuiols
£ AR WS ARES SAET 1 M potassium
acetate solution 20 pL, methanol 300 L, $F4 560 uL,
10% aluminium chloride solution 20 ¢L ¥ 100 pL A|2E

2 gluminum chloride



Silymarin¥} 2eFg2® W§8-F 9| C57BL/6 the-L k22 A5 9 45 AAax 19

st A9 A FAHOA 3087 WA
Microplate reader (Infinite M200 pro, Tecan, Mannedorf,
Switzerland) (415 nm)2 FFE=E S5 & AAlA
EZ EAE AFRT quercetin® 2 EE AFAL Lo,
Zporghxe] & St eo|e RS ARESHTh (ng quercetin
equivalents (QE)/g)).

4, N =9 FAsEY &4

DPPH #-gettlg £74% BA42 DPPH A§ehtiz 47
Wo st DPPH 60 M €9 100 xL8 =4 2t
k2" 100 pLE ¥HEA]A microplate reader (Infinite
M200 PRO, Tecan, Mannedorf, Switzerland)S &-&3j
540 nmollA EZ=E 2H31gch FANREE L-ascorbic

acid2 AAHA2 ofgjje} gt

DPPH radical scavenging activity (%)
= [1 - (ODsample/ODconLrol)J %100
ODsample- Absorbance of sample,

ODcontroi- Absorbance without sample

ABTS ZAfdttZd £752 ABTS Atz 2AHE
o]43t9H? . 2.4 mM potassium persulfate, 7 mM ABTSE
Zaal] dael 1647 A3 F ABTS'S IFHAA F3=
415 nmeJA 0.70£0.02 SA3o] H=F o= 343
AHE3EATE ABTS 31489 95 plell Zrefzhzw 5 ulLE 7}
3}o] 158 & microplate reader (Tecan)ES ©|-€3] 415 nm
NN FFEE F3HH T L-ascorbic acidg ¥AdH=ZL

= ofeje} o] At

ABTS radical scavenging activity (%)
= [1 - (ODsample/ODcontrol)] X 100
ODsample- Absorbance of sample,

ODcontrol- Absorbance without sample

5. TEARS AA|

C57BL/6 v} (4—wk—old, male)(Daehanbio Link.,
Eumseong, Korea)E T3t &I ILFPALRE(Samyang
Corporation, Seoul, Korea)E& £&3| &gsIdA 157+ A
HA ol H-ZAA 2 Aol AHESHAT. FEARSS O+
gtojdisly SEAHASZYYS (Institutional Animal Care
and Use Committee (IACUC))9] <1 (5913 DHU2021~
084)Z wro} Xgstgict, AdTe G| o 2 9qt
Y iE, & F4 (Normal, ¥R o] (Samyang Corp.),
22 (Control, 60% high—fat diet (HFD, Diet 12492,
Research Diets Inc., New Brunswick, NJ, USA)),
Silymarina* (control + silymarin 50 mg/kg/day), SPG-
(control + silymarin 50 mg/kg/day + Jakyakgamcho—

tang 100 mg/kg/day) 22 o] 1253 ARSI a2
e A A Zol| FF4oll o] £ (zonde)E A Fo
Sttt k20 AlF E Ao dHFE Y AT AL
1d 13 48300, $24d &4L & 2212C, %
50+5%F2m HE7] (light © dark cycle)= 12A17F 712
FASHATE oA B Aol 12417 FAAZ & e
AN EFL Eostglen 7+ 9 Rug syt 2
eSS

4

N
o

6. 9 vlojeutA 9 7kxZ] (I &

242 vhpse) ARolH Hobg HEs) 4,000 rpm, 10
#2F AR st ARt % triglyceride (TG) %
total cholesterol (TC)L %X TG, TC assay kit (Wako
Pure Chemical Industries, Ltd,, Osaka, Japan)E ©]-&3]
=243}ttt Alanine aminotransferanse (ALT/GPT) %
aspartate aminotransferase (AST/GOT) 7t} X F 2=
assay kit (Asan Pharmaceutical, Seoul, Korea)?] T2 &
=& 88 A5t 84 Alo]E71Ql tumor necrosis
factor alpha (TNF—g), interleukin 18 (IL—14), IL—6+=
multiplex detection kit (Bio—Rad Laboratories, Hercules,
CA, USA)E o]&3l &Astqrt 1t=4 AP2 ZRREE
RS (211, v/v)Her &3 TG % TC =+ €%
o e UL eI,

Z A oil red O GML free floating
method& AREstEoH, 7txZ H{3E sy S8l
Masson's trichrome stainingS X33t g™ & 4&h
o] (Carl Zeiss, Oberkochen, Germany)< ©]-&3to] &

Fehqt,

X

7+2 7] western blot #4]
]

A,
Z A TR0 lysis buffer (20 mM Tris, 1 mM Na3vo4,
1 mM phenymethylsufonyl fluoride, 50 mM NaF)Z &
3t & BCA protein assay reagent kitE ARE-3l FZst4 ),
gld  E2S SDS PAGE gel2 AV|g9Esigond
nitrocellulose membrane®]] AO|A]7]3L 5% skim milke] 1
A7t blocking3tHth, 12+ A= 4T, overnightE FYH
om 2% A= d2olA 1A ¢ BESAIFTE ECL
Western blotting detection reagents, Image Quant LAS
4000 Mini Biomolecular Imager (GE Healthcare,
Piscataway, NJ, USA)Z @i W& 91519 2, ATTO
Densitograph Software (ATTO Corporation, Tokyo,
Japan)® bandE A5}t

)
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9. $AAE

A AT}= SPSS package (Version 25,0, IBM, Armonk,
NY, USA) B4 Z2IHE ALt o B g &L
A2 FABLE Q2T 24 ARTE 7 LA B4R A
& AAIst p—value7} 0,05 1|9t o FAH {240l Q=
Ao 2 el
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I, 33 9 33
7}z e}l

7+2%}9] polyphenol $F 9 3JAHSHEA]

Z}oF7h 28] total polyphenol 2 total flavonoid, &AksH
A4S A3 A3kE Table 19 AASFATE Total polyphenol
% total flavonoide AHFetlZS AAStY FArSHA = A
‘3—‘1%% st 2 AFoA Zrertzw gAY T

m 5 A7 (25.4940.8, 3.94+0.5)004 Hr} 3o
ABTS 9 DPPH &/ HA] & Aol A AR&RE ZHopzt ol
95 shep,

W

Table 1. Total Polyphenol Content and Antioxidant Property of Jakyakgamcho—tang

Total polyphenol Total flavonoid DPPH IC50 ABTS IC50
(mg gallic acid equivalents (GAE)/g) (mg naringin equivalents (NE)/g) (1g/mL) (ug/mL)
54.01£0.02 6.12+0.09 26.51+£0.04 49.05+0,06

The results are Mean=SE from three replication.

2. A, Aolag 9 =4 74

AZ 2 Ao|ag B4 At Table 29+ 2}, HE2AH S
A EZ714L Control©] Normaldol H|& &2 o=z
713t Aoz veydth Alo]d# L Contoroli#°] Normal
ol vjs) gejHog gastgonz AFIF U e
A% S/ 2e 717 B AAT Ao o ek
o] & &2 ¢ Control+©] Normalwte] H|3| Fojzo=z
=2 Aoz AZEYT T[]0l 98] Controlito] A

ofN wE

Table 2. Body Weight and Food Efficiency Ratio

Z713t A5 9 ASS7HFS Silymarin Y SPG £ of 23]
foxoR gaHglon, AolES E3 oS HEEold] o3
Controlo] v oA oz Had Ao eyt Als
4 o|gg ZAaE Silymarin G559 0] SPG o7
HEot a3p7h e 2 A0 2 SAHoY AdLt o2
it

Group Initial TBW (g) Final BW (g) BW gain (g) Food intake (g) Food efficiency ratio
Normal 20.50+0,37 27.75+0.58 7.25+0.45 2.91+0.07 2.86+0.15
Control 20,97+0.27 42,74+0,93" 21,7840, 82" 2.20+0,02% 11,37+0,38"

Silymarin 20.98£0.25 36,611,117 15.64+1,017" 2.08+0.04 8.67+0.58""
SPG 21.07+0.31 37.81+1.13" 16.74+1,19™ 2.14+0.03 9.03+0.69"

All values are mean+SE (n=9), **

0<0.001, compared with Normal group. **0{0.01 and ***p{0.001, compared with Control group.

Control, 60% high—fat diet group; Silymarin, Control with silymarin 50 mg/kg/day group; SPG, Silymarin with Jakyakgamcho—tang 100

ma/ka/dav arouo. TBW. bodv weiaht.

A7 5 T A% 7 E Rug AR BA) A=
Table 39 11]*] sttt 7+ 24 A= Silymaringt @ SPG
Zol|A ControlZol v|& GoHoz Z4adt Aoz AT
Aok, Fug @Az 22 EAE Normalwtol
Controlo| Al §9doz =4 &Yy Silymarin 2
SPG EAZEANAE Y482 dehA] ko, 3] ot
2 BA S HA

DA G o] F &= H|TF uE A0 A silymarin®] BFo| A|F
219 g Bagy ®A 7t G%o] By up glon] B

AT AT o] Aol Holt ehA] grekeh @

p

A, 12377 AP o] g & 657t silymaring REF
3 ofeA AloA s HFWsts YA gk, Silymarin

5 9 73 (Bisdemethoxycurcumin) H-8F o] ofg-A A
AN &= d B8R BF AF 9 1 27 74 »g&
Aol e, a3 Azkel fAket Aaks Rustgrt,

E AL H|IEARAYNE 8557 95t 60%
fatg Zste LAY OlE Fost & T2F TF2
Z4stAo0. 100g A% & BAR BEAFFES PATE
23 Control #7F #Fo]7F YehtA] ¢hgtth(Table 3). ©l=
FF2EEY QYA AL ATVl mAalo] fI vl

H>



Silymarin®} ZreFztzg &

29) 7k 27 Fo| FAZLY FoI7 HolF e e
Huel dx|gich E3 60% jr_x]rﬂwo] e x%x]—xlo]
AHE7E) 7Fx 2] 23 H|m A], LA} vlgiS Ao} 25
4917 2pol & UehA] ggkrhar ®aghul glo™? B él?d«l
Ane} AT DY, £ AP TR o] FoI=

7tz o0 29| AAo| thF Eoz RN 7HEAX A FeFo)
ControliZo| A AAM = o] v|gle S-ojF oz Z7tE o] X
3to]l fFEHS —%% & & U (Fig. 1), ¥ Silymarin
9 SPG E£o79] A% Control &3} B3t 7+2Z] S5 &
AAggo] Aastg=d, ol BAdTET ¥ £ 2 Kim
£20) 9] NAFLD ¢% ko204 Silymarind} gtk
|2 Q% t2F] ST E AZTFo] BT B 2T
] 4 S Hustglon, ols AFERY 27 A
FEA R wn s4sT A,

Table 3. Organ Weight (9/100 g body weight)

Group Liver White adipose tissue
Normal 4,43+0.25 2.25+0.29
Control 4.11£0.24 5.60+0, 17"
Silymarin 3.01+0.18" 5.40£0.20
SPG 2.98+0,13" 5.53+0.23

All values are mean+SE (n=9). *¥p<0.001, compared with
Normal group. **p {0.01, compared with Control group. Control,
60% high—fat diet group; Silymarin, Control with silymarin 50
mg/kg/day group; SPG, Silymarin with Jakyakgamcho—tang
100 ma/ka/dav aroup.

3. €A Hiol2u}A

A AT A 5=, 7F &4 9 G5 TH vlo|e
ot &4 A3te Fig. 13 2ok €84 TC € TG 5&& 1L
A eralo] G2 A3 Controlo A Normald-ol B3] 2]

200 A

150 4

(mgldL)

100 +
e
o] HH ﬂ
Q
Normal Control Silymarin SPG
150
150
120 120
iy — 71
£ E
g % 2 o0
5 @ T
AL =
£ e = g4
30 30 4
0 0

AST (UL)

F49] C57BL/6 1t

£ 2d A8%E 9 4% A an 21

o

2 37H Aoz yeya, 37 @3 TC % TG 5%
Silymarin ¥ SPG RZEF4Z {oF oz Z4AEUL)
a0 5} T WO §50 HE FRE AT
&Aooz %t B3 EABYE(AST D ALDE
8 BASEA, & G794 Y asT
J—]— Control-¢| ZAI|Z o] H]3}o]
2 2. ol ZAAo|Z g HAE
2 Q@JﬂiJ oAz olol B0z BAEA Y
Z7e o2 o4 ¥ 4 e, 2R
Ao]g2 F7tE0jA ol A EAL Silymarin @ SPG
242 AstEeH, E3] ALT 849 3 9Foz A3}
o] o] Silymarin®] FAEAE O R QI3 TNZHEE Y
A, 2 A 57 5 chore R BRER B 2
zqoze AWEAS AFORA(Fg 1) DALl
ot 7+ &S G AsAA & Aoz woEo] 2
S AolEFRQIQl TNF-e, IL-6 ¥ IL-18 &+
Control#o|lA Normalwtol H|3 |fodoz JF7t=E,
Silymarin @ SPG EFREdE= ol 8F 34 Ao|EFIS
FEE BE foFoz FaAA Feng 7L vkos A
A 1250 2ALIE Fols
mg/kg T3}, % TNF-e ¥ IL-18 $E5 HF2AHAL
AT 5 EH*]—’“ 23t Aojo] AxtHolgtn BustgT
E3 Guo 592 uha Ao 1457 uxgalo] Fof
& 3%7F silymarin 60 mg/kg E&3tgon, €4 TC, TG
T 9 ALT, AST %= 7449 gd=A] Alo]|E71Q]l TNF—e,
IL-6 9 IL-18 ¥& #4 &35 2ustget?, Kim 5172
gl LPS £3E5 o] SAEFTS e AFollA okt
%% 300 mg/kg FoA % IL-6 4 IL-18 T=E& =
Foll vla) 24N FUF BTFE GehRc debd 2 AT
oA FAE silymarin ¥ SPG HA| % 34 Aol EFFA
B 740 8344 BE 4T U 55 YR,
WeRolo] AUA] BT 2 B T 4 Rl

il i

Contol

ol

=
=

=

Eﬂ

o ¥ AL e &

o 9 o

>
.
oX
il

B
2oy |0

of

A1 Ejof ol

m o v i Jo

> O ox lo
. o

fu o

457}t silymarin 30

20

ol

Normal Control Silymarnin

ALT (ULY

£

o

Nomal Silymarm

1000
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I

200 4
Normal Control Silymarin
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=

=)
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Control

Silymarin SPG

Fig. 1. Serum profiles. All values are mean=+SE (n=9). #1{0.01 and " {0,001, compared with Normal group. *p< 0.05 and ***p{0.001,
compared with Control group. Control, 60% high—fat diet group; Silymarin, Control with silymarin 50 mg/kg/day group; SPG, Silymarin
with Jakvakaamcho—tana 100 ma/ka/dav aroun. TC. total cholesterol. TG. trialvceride.
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4, 2R A FE

AS7I1E TR & k2 AE 5= 5% 43, Controld
oA Normalwtel] B]3] 7t22] TG ¥ TC 5=7t 4o 2
Z7bE) it} (Fig, 2). Controlioll Al Z7HE 7H2Z TG 5=
Silymarint ¥ SPGHAA FoFo 2 HAEHE adE 2
Foer TC == 7934 Zol& HolA gttt Silymarinit

(mglg liver)

Normal Conirol Silvmarin SPG

Fig. 2. Hepatic lipids. All values are mean=+SE (n=9). #p{0.01 and *¥p{0.001, compared with Normal group.

(mg/g liver)
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748 HEEe AL HERT} 12 TG =S Aa
ANFom TC FZoli zpo]7} Uhehhr] okop B Ao}l Sabet
ANS mgom? o nfeA RT A% A7 Ba
qHL FEEAFAN H2F TG D TC 4 AHE B
Fhat I,

Hepatic total cholesterol

020 A i LT
015 o
010 -
005 -
000
Normal Control Sitymarin PG

sokok

'0¢0.001, compared with

Control group. Control, 60% high—fat diet group; Silymarin, Control with silymarin 50 mg/kg/day group; SPG, Silymarin with Jakyakgamcho—

tang 100 mg/kg/day group.

a)

g

5. A 249 FH|EHH #F

7427 H&E @ ORO @47} Auhz 7 HLE Qo2 wat
3t Pesry Ad= Fig, 33 2o, 7123 H&E 84 At
Controlio| 4] Normalwt] B3] T2 AHPLES AT 4
9lglem, ORO €M HA] ControlollA] Normalol B3|
A S48 sl @2 Ao & Yehkth, BHE, Silymarin
= 4 SPGZA= Controlitol H8l| 7+22 H&E Z 3o A
AYFE0] FastHon ORO M A3t IA 4 44
AEo] AT A2 HAEHT, Fg Wy 23|
o] H&E €4 A3}, Normalto] H]3| ControlZoll A AHA|

MNormal Control

Liver H&E

Liver ORO

29| 37|17} 24 #HEEHY e Silymarind ¥ SPG £9#
ol A= Controlztol H]3] APA|EZL 7|7} ZHAaEE AR
TEE S, 2AHA o] = v bAoA silymarin B
ZFAY RS % dAFolA FA silymarin®] 72 |
MR g9t AWz A IS Haghah Yol

7 HR/3E 898 4 & Masson's trichrome G4 2
= Fig, 4°) AJAIFE T, Masson's trichrome G4 ZA3},
Controlwto Al Normalztol ®]3] Moz A HH3td
BES 1% 4= 99t B, Controlwol|Al o= Bl

Silymarin

SPG

001X

0o0bX

Fat H&E

00bx

Fig. 3. Hepatic and white adipose tissue morphology. Control, 60% high—fat diet group; Silymarin, Control with silymarin 50 mg/kg/day group;
SPG. Silvmarin with Jakvakaamcho—tana 100 ma/ka/dav aroup. H&E. Hematoxvlin and eosin stain. ORO. oil red O stain.
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