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The Protective Effects of S/i/bi-um Extract on the Alcoholic Liver
Injury in Rats
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Received: November 2, 2018 Objectives: The objective of this study is to investigate the effects of Silbi-um (SBU) extract

Revised: December 9, 2018 on the alcoholic fatty liver induced by EtOH administration for 8 weeks,

Accepted: December 11, 2018 Methods: Male Sprague Dawley rats were used, All animals were randomly divided into 3
groups; Normal, EtOH and EtOH+SBU. The rats of EtOH group were daily treated with
ethanol of 25% (v/v) for 8 weeks (n=10), EtOH+SBU group was orally treated with SBU wa-
ter extract after ethanol administration (n=10), The rats of Normal group were treated with
saline (n=10), After 8 weeks, the mean body weight, liver weight, and liver-body weight ratio
were calculated, The serum alanine aminotransferase (ALT) and aspartate aminotransferase
(AST) of all groups were measured, The morphological alterations were observed using
hematoxylin and eosin (H&E) and Oil Red O staining, Moreover, the alteration of tumor ne-
crosis factor- @ (TNF- @) levels were analyzed immunohistochemistrically
Results: The histological data showed that liver sections from EtOH group displayed severe
steatosis. SBU extract significantly inhibited the progression of the alcoholic liver injury. The
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Ho] A= o] 2u-E(lipid droplet)= $H-3F M7} A< et olF o 5, Ak HEsE "
5% ol’dE dA Ho] A= 35S ASATIA He A R EL) A FF 58 I = Ao, dF&ol 23
S D). A ke v, O, $FE AH 2 o) HEYe] 7 & 4R 71- 2 free radical FA3 ol WHE
2 2 & Z(dyslipidemia) 5ol 2J3] &AL = AP, E3) A5 4ksk] =/J(oxidative stress)e] o]t} Th
IS o Z A7 A 1 A5 & AR EF& AF = E/d 4 (reactive oxygen species) S
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o). 7o) T M E(Kupffer cell)$} T2 o] thall o
2]3l E-H]E|+= tumor necrosis factor- a (TNF- @), interleukin
(IL)-14 B IL-6v E32EA 1B Al 714 Ta8 4
24 cytokine©| ). 53] &H2A4 1HAFol| a3} e
°oF=E°] TNF-¢ 59 954 cytokine®| FF& FEF2
2ZA A5 535 /A He Aoz BEAn. oz
ATE T3l TNF-¢ & &4 Aol E Tde] F
go] Z7lel= Aol RuHA¥, TNF-o receptord] <1
AAJN AAE GaSA AR S A= Ao
2 HAD. F TNF-o & &3Z& o3 1tejxle] A
WA e Fag 9Es Stk

A 8] S EER)-S <EfmlnidE>oll A 714" Aoz,
HR, @M, Fligste oFER 745 o, ‘HE#E,
s iFE, O RE, —FAE S A 53he &% 7HAaL
0101 1:].01:6]- 0_] o] o7 m-/\gg—].‘:_ A];(L@gz_}, 73@;_} 1;_1 7‘_}
Ao ARgETH), 2] 2o gk o] AFZE Zuker rat
-/] B9k 2 3kak3)o EH?f HE a3, gentamicin sulfate
FEE AFH] §4 AR A BE &3 5ol
iﬁlﬂ 2113}13) SEA|RE ABlgo gk A@A A7 7=
g o, 53] te] L&A W gk G ol s

A= 0}7‘]77]'11 AT7F o] FoAA] ket oo B AT
A go] o]d AFPolA FHF BRkEElA AkstA

£4E AT EZH 7
AN 713l A-RISES oAl Azl Hol 2<kst

o ¢ISAH AN AT BE a3t A& AL
AtgEo], dFE HHAE fdtd oA AR 2
© TS AF3h ol & Sl AF - 853t

3

FHAY L 5 FozEES

A AR st A A
< BEFEES A5 3 &, aspartate aminotransferase
(AST), alanine aminotransferase (ALT) 52| 7t7]%5 &4 X
52 H3lE #E3}3 hematoxylin and eosin (H&E) &

A} 81 Oil Red O G Al3Yste] ThA| 29| & 22| 5}4]
£ HFSATE T3 PA| A S] TNF-¢ o] T3 W

EEE
38 AgzAssANY L T wRA
ey 3 e

Al
=

=
B A AHgHE A5 E2 Sprague-Dawley Al 31
30vE] 2, (AU EFZE(Samtaco Bio Korea, Osan, Korea)©ll

-_—

0

UTE RLY M0 HHIS(EReR0| DXl E= Zat

A Plser] 859, o 200 g WF) $31E
Atk Aol AH8E AHEL 25 23~24C, §5
60%7F &g #X

2. =9 ME
Ao FA%A = EvbEAl 2F(Namum Herb, Yeoung
Cheon, Korea)oll A F43t3.0H, 91418 Table 13} 2
Aol AHE oFEe] Alxs AWE 23 B9l 204 ¢
SHT 2L 3 T FekaAol g ¥AvIE #
78‘%7101]’\‘] 2/\]7} Y A v o 3y

ot Hn of B¢ o _ﬁ

gde IAHE FHAZ 100y U
Normal, EtOH, EtOH+SBU Al 2.2 Uit} F# 9
&4 e 25%2] EtOH (Sigma-Aldrich Chem.
Co., St. Louis, MO, USA) &8 853+ Fofgtoan &

Table 1, Herbal Composition of Sibi-um (SBU)

Herb name Weight (g)

[o¢]

Atractylodis Rhizoma
Atractylodis Macrocephalae Rhizoma
Magnoliae Cortex
Alismatis Rhizoma

Cyperi Rhizoma

Amomi Fructus

Aurantii Immaturus Fructus
Citri Pericarpium

Arecae Pericarpium
Aucklandiae Radix

Polla Cortex

Polyporus

™ 0 0 O 0 0 0 W W o 0 o

Junci Medulla

Total amount 102
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iH51 =), EtOH, EtOH+SBUTl 5 mL/kg®] &0
29 “H A oA LA AZtol| 18] AT T35 TE Normal T
= T F] AHAETE AT TS EtOH £
304 —?}ioﬂ EtOH+SBUoll= AHlS EFEES | mL9
AFO R AT Tt om, EtiOHT & 22 o A
Alod 2=

+8 RSk

5. M5 £ o e H £Y

8FRte] A9 71X sk v o Azl At A
TEY AFe AR, AT vpA Y Foll= H=RAL
2ol AFe S8tk Fe il dPsEY e
et A skl FFS SAHSHATE o) F T 22 L -
50C 9] dry ice-isophentan £ S & FZAA|7] 3L -80°C ol A
sk
6. 7+ XZ|o| SHFEXE|SHY A

7y Aol TARTE 1 23 FY FE Y
A R E W], 8 um FARE WEHHAT o] F
H&E FAH 3 Oil Red O A& A& F, @r] 7ol A
wEsAT @A I 222 AR H2Y & QREAE

Axiovision LE software (ver. 4.2; Carl Zeiss Vision Inc., San

Diego, CA, USA)E ©]-&-5to] =2 ejst] wgls a3}

7. HAZZ|SISIAM(immunohistochemistry)
A5 (free-floating) & AH8-3Fe] T 22 5]5} ¢ A1
S A5k o, A2FekA(primary antibody)i anti-TNF- «
(ab6671, 1:200 dilution, rabbit polyclonal; ABcam)Z phosphate-
buffered saline (PBS)2} Triton X-100 (Sigma-Aldrich Chem.
Co., St. Louis, MO, USA)S 412> §H 02 5|4 S 4T
A 1247 ¥RSAIATE o] F 2FS PBSE Hojula, ABC
Vectastain Kit (Vector Laboratories, Burlingame, CA, USA)E
©]-&-3} abidin-biotin immunoperoxidase2] Wil we} Zhz¢
IAIZE vWESA 2T Au-E-2 G Fstetr] flof sL T
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2]
FNg o TR AEFE S48t

Ao d& BEE AE = Statistical Package for Social
Science (SPSS) for Windows (version 10.0; IBM Corp., Armonk,
NY, USA)E o]-&3to] 43t Al ddzelA SA44
EE A}FE+£ analysis of variance (ANOVA) 4 & A&7
S A8elar, T 7 Student's -testE AR5} P<0.05
2 P<0.019] FoFEoz HASenh A BE g2

T+ X F 2 XH(meantstandard error) 2 E7]3F T

1. 432 5O = HIE X 7HHQ] HS}

8F7te] Ay 7| B BE AYTolA APEEY]
A sk A] skt 2 A @A Als WskE
2 R EtOHT 3 EtOH+SBUll A Normalol| B3}
FH o2 AlFo] HasE= o] YEFRTHFIg. 1). 8
T 3] HFHQ AFE 54T Aol A= Normalwol
A 425.4+8.0 g, EtOHT°] 376.2+8.7 g, EtOH+SBU-°l| 4]
382.547.6 g©. 2 FEE o], EtOHT ¥ EtOH+SBUT &7
| 4] Normalwoll HI3l S+t A|Z-o] frolaiAl HAaE o
(P<0.01), EtOHT*3} FtOH+SBUT-2] H]xlol| A+ EtOH+SBU
o] EtOHwol| Blsl v+ Al5e] ozt S HE Ao, A
Ao {7t ApolE Ve AIE BT

Oll
AQ
niZ

S—Zr
AST, ALT9] T%—% Hliﬂ A% A3 AST«] 3%~ Normal
oA 111.143.3 IU/LE SAF ¥4, EtOHT A 180.5+
3.6 IULZE 3243 45 eIt Table 2, P<0.01). 3+,
Et0H+SBUiL°ﬂ/HL— 167.8+2.8 IU/LZE 7% o] EtOHT
o A} ul7EA 2 Normaloll BIs) 234l S71H= %L
O K(Table 2, P<0.01), EtOHT 32| Bl Lol A= f-2]3}HA)
7+ 2% A tKTable 2, P<0.05).

ALT®] 70| A %= Normali*©] 27.4+0.7 IU/L, EtOH*
o] 38.5+0.6 IU/LE =A% o] EtOH7-llA4] Normal-l| B3}
F9)31A Z71= 2.2 H(Table 2, P<0.01), EtOH+SBUT9|
A= 36.6+0.7 IULE SA ¥ o] Normali-oll Hl3l fr2]st

-r‘ v
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Fig. 1. The changes of mean body weights of rats during the 8 weeks, The mean body weight of both EtOH and EtOH+Sjibi-um (SBU) groups
were decreased as compared with Normal group, There were no significant differences in the mean body weights between EtOH and EtOH+SBU

groups,

Table 2. Blood Serum Chemistry Values of Rats in Normal, EtOH and
EtOH+Sibi-um (SBU) Groups

Table 3, Changes in Body Weight and Liver-body Weight Ratio of
Rats in Normal, EtOH and EtOH+Sibi-um (SBU) Groups

Group Normal EtOH EtOH+SBU Group Normal EtOH EtOH+SBU
AST (U/L) 1111+33 1805+36° 1678+28" Liver weight (g) 182403  166+03° 175403
ALT (IU/L) 274+07 385+06" 36.6+07 " Liver-body weight 423+011 442+008 449+0.11
AST/ALT ratio 405 469 458 ratio (%)

Data were expressed as meanzstandard error and were analysed
by the Student's #test,

AST: aspartate aminotransferase, ALT: alanine aminotransferase,
P<0.05 compared with Control group; 'P<0,01 compared with
Normal group,

Al Z7}= A K Table 2, P<0.01). 3FA %+ EtOHT3} EtOH+
SBU 7+¢] Hl@ oA EtOH+SBU©] EtOHol| B3|
Fol5HA ZHAEATHTable 2, P<0.05). AST/ALT ®]-&-2] H]
2ol A& Normalol| A 4.05, EtOHTo A 4.69% Al4tE
o] EtOHw*°| Normalz-©ll ®]3l F7}=]31. ™, EtOH+SBU
TAAE 4.58F ZAF o] EtOHTol Bls) Az o=z 7+
e Zow #EEHIN

pata were expressed as mean-=tstandard error,
P<0.05 compared with Control group; 'P<0.05 compared with
Normal group; P <0.01 compared with Normal group.

A THTable 3, P<0.01). EtOH+SBUT A+ 16.4+ 0.2 g&
2 ZA 5], Normalwoll ®I3l] Fo& F3tart &z
1 (Table 3, p<0.05), EtOHT°l A= A 7+
o] 30| FRIE U THTable 3, P<0.05). A5l tigh 1t
FTFY HIEE kst Ak AlF o] Ao E
Normali-oll A 4.23£0.11%, EtOHT-©| 4.14+0.12%, EtOH+
SBUZoll A 4.22+0.08%% =74 %], EtOHw3} EtOH+SBU
oAl 25 Normalwoll Hl&l F7F= 11, EtOH+SBUT
o] EtOHw ol Bl3l] ofzt o F71etd ot Al o 1holl &
AR o8 SRI=A FUTHTable 3).

4, 7| SHELXXISHY His}
AEd 7 2245 8 ym FAE YsAAHSI HLKE &
AH S Al B HuAFsto| A F2e A3 Normal-2
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ZA ] JejE YERA W, EIOHT A&
877kl YFE TR 3| 7+ 22| A F A
(fat droplet)2] F4S F3lo] I&E 4= IStk EtOH+SBU
oAM= AEe] o] FEE U EtOHT ol H
8 1 =719} 7 EAF] gaE AL AT & AT
(Fig. 2). Oil Red O A& AJd3t A7 A = EtOHT 7}
EtOH+SBUTlI A Normali#oll Hl8f 2+ 22 oz x4
ZZ(lipid accumulation)®] gt 02 o] #z= oL}
EtOH+SBUol|A] EtOHll Blal ©#3] FoiE& Zlo] &
A= ATHFig. 3).

5. 2t ZE0MLS] TNF-a 2] Wi H}

A 2258t S Tk TNF-c ol g Ayl
S #2S A3, Normaliol| A= TNF- ¢ 2 HHE-g-o]
Ao BAEA Fho} dIES T3 EBOHT A=

Normal

Normaliol] ]3] HHE-g-0] F&o
Atk EtOH+SBUT- A = Dd%
EtOH-°l| HlasjA= 2] o &
& + AATHFig. 4).

An| A& S &A™ TNF-¢ & FFL ABHoz &
25kat7] flate] A WAA S Bl Alxe
Mg =43 Aol M, Normaltoll Al FARHSAH 2
7} 4.9+0.971/1.2x10° xm*Q] ¥HH, EtOHT-o| A= 45.743.1
70/1.2x10° ym* 2 27 =]} Normaloll B3] #2544 Z
7= A THP<0.01). EtOH+SBU | A& 34.6+3.171/1.2x10°

m’E #AZ = o] BOHT-F vH7FA 2 Normal -l H]38)
FEHAl Z7HE L2 P<0.01), EtOHTol HlajA= H Y
FATS M ZF7) FroshAl A AThFig. 4, P<0.05).
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EtOH + SBU

Fig. 2, Hematoxylin and eosin (H&E) staining of liver tissue from Normal, EtOH, and EtOH+Sibi-um (SBU) groups, The normal histological
structures of hepatocytes (A) were observed in Normal group, The significant histological alterations such as ballooning, fatty and hydropic
degeneration were found in EtOH group (B) and the histological changes were ameliorated in EtOH+SBU group (C). Magnification: %200, Scale

bar=50 #m,

EtOH + SBU

Fig. 3. Oil Red O staining of liver tissue from Normal, EtOH, and EtOH+Sibi-um (SBU) groups, No lipid accumulation was observed in Normal
group (A). Whereas, EtOH group (B) showed the significant accumulation of lipids, as indicated by an increased number of red hepatocytes when
compared with Normal group, EtOH+SBU group (C) demonstrated significantly decreased lipid infiltration compared with EtOH group.

Magnification: x400, Scale bar=100 zm,
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Fig, 4, Immunohistochemical staining for tumor necrosis factor-a (TNF-«) in liver sections from Normal, EtOH, and EtOH+SBU groups, TNF-«
expressions were hardly observed in the liver tissue of Normal group (A). EtOH group (B) showed the increased level of TNF-a immunoreactivity,
The expressions of TNF-e protein in EtOH+SBU group (C) were decreased as compared with EtOH group, Mean number of TNF- « ositive cells
counted (D). Data were expressed as meanzstandard error, Magnification: %200, Scale bar=50 zm. 'P{0.05 compared with EtOH group; *
P{0.01 compared with Normal group,

T B3 BOHT-Z EtOH+SBUT oA ARkd o2 A

%]
To] AaHdeH, 85 Folle F o EF Normalw ol Hl

ARFE 11 ¢IZEA &S Fdste ES o 3 o5 7AE AT EtOHT 3 EtOH+SBUT2] Bl a
& 717} EA S, dubE o2 20% o)) oleke o A= EtOH+SBUT©| EtOHT-l Hls| H A5o] <1t
< 8F ol AHT A ol =LA W] Yehe s EE oy, fogt ztele §lUTh wEkA Anlgo
Aoz RIFHJGHY, B Ao A= FH | 25%2] ol Foe ¢3S HHAR AT AT ol o IFS
B35 8F B mld AT Aztel TR FozH X 2E GE AoRE AlRHT
| deA AHFTES FESAT dAES AV HE2ge] Ztkel] 9lof ALTSF AST+= S83 A B2 &
AT AS JUBFHOE Q&) AFo] PaFHE Aoz SE e, dutdoz 4384 Awgte] A9 ASTZF
AP, B AT A% NormalZol vl oehaS ALTHET} 01, AST/ALTE] H|&o] d5dl= 2oz &
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9}AST ' 4 SEE %75?:5_ A oeheS
EtOHT EtOH+SBUT*l| 4] NormalT-° HlaH ALTS} AST
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