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ABSTRACT

Objective : In this study, we investigated the effect of SAL5(mixing extracts of Schisandra chinensis Baillon, Artemisia
capillaris Thunb., and Aloe vera Linne) on chronic ethanol—induced fatty liver model,

Methods : Sprague—Dawley male rats were fed Liber—DeCarli (normal), ethanol liquid diet (control), SAL5 (200 mg/kg).
We administrated the SALS on chronic ethanol—induced fatty liver model for 5 weeks, We measured alkaline phosphtase
(ALP), alanine transminase (ALT), aspartate transminase (AST) and y—glutamyl transpeptase (y—GTP) in serum and
triglyceride (TG), superoxide dismutase (SOD), catalase, glutathione (GSH) and malondialdehyde (MDA) level in liver,
Liver histopathology was examined by Hematoxylin—eosin and Oil red O staining of the fixed liver tissues, Real—time
PCR was performed to measure the mRNA expression of inflammatory cytokines and MMP—-2, MMP-9,

Results : SALS administration resulted in significantly decreased liver marker enzymes activities of alanine transminase
(ALT), y—glutamyl transpeptase (y—GTP) in serum and triglyceride (TG) activities in liver, The control group decreased
the activities of superoxide dismutase (SOD), catalase (CAT) with the reduced level of glutathione (GSH) in liver, On
the other hand, SALS group increased the activities of SOD, CAT and the level of GSH, SALS delayed the development
of an alcoholic fatty liver by reversing fat accumulation in the liver, as evidenced in histological observations, The gene
expression of mRNA were significantly decreased at the IL—18, TNF—a, NOS—II and MMP-2 by SALS,

Conclusions : These results indicate that SAL5 might have protective effect chronic ethanol—induced fatty liver models,

Key words : SAL5, chronic ethanol—induced fatty liver, ethanol liquid diet
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1. AR EH

SAL5E S chinensis 325, A, capillaris 2ZE31} Aloe
veras et BFHAoltE, S, chinensis FE83}; A, capillaris
Z2ZB0 70 % JEHE 2EEE ARFF LM, Aloe vera:s
@GRyt (M2 FE AT Wkttt SALSE S chinensis
Z8 A capillaris %%, Aloe veraZ 4 : 8 : 3 H| &=
R

29 EaEol,
2. 485 E A5 2 Lieber—DeCarli A 4] 0]
3

AFEELS 638 47 Sprague—Dawley rat (Harlan
Sprague Dawley, Inc., ®FYAIZTE, Seoul, Korea)E
AR 717t B¢ HF 25 23 £ 2 C, FE 50 £ 2 %= 84
st on, Wk 7] (124)7F light/12A17F dark, light turn
on 9 am)7} 2E == A 3 71EARS AREA AF
StA 2 2+ G AFT TEARS AHEE Alol= w=
J9Fst3] (American Institute of Nutrition, AIN)7} &3
3}= Lieber—DeCarli 4]¢] (Bethlehem, PA, USA)E A&
3ttt Lieber—DeCarli HH2lo] (FUYAHZE, Seoul,
Korea)= 7HF FHIZ 7+Yste MY o AR 35 A 715
Aeoll 745 Hrlete A JHE ghEo] AR 1 miE 1
keal7} ==& Aot AHESHAT, ARHTES Gl 93
gute]4 6L 2 Lo, 7 EAIRE F3%E SD—Normal
. Lieber—DeCarli A E&E2]0|5 FFE= LDC—AA
(LDC—Normal), LDC-BA# EFE4 0|9 gtz g4l
etLoe] o3t g BE02 LDC-AAAZT 5U3F df9
AR 4015 Fae dxd (CD), HRT FYF HA|4
o8 T AFF SALS (200 mg/kg)E Tt FE3
22 0.5 % CMC (Carboxymethyl Cellulose, Sigma Aldrich,
USA)Z ZEHste] @k, d22L 0.5 % CMC |9 E3F
Foayt, FEFAE AT FAE 3454 £9 (zonde)E
ol-g3to] 9] W= AA| A+ Fofstdtt, ($9HE DJUARB
2014-042)
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13,000 rpmoflAl ¥4 &3+ F 80 % EtOHZ $=AlstaL 3
2% vaccum pump®l| Al 1238t RNAS F&313eh, 537
RNAE diethyl pyrocarbonate (DEPC)E A &3t 20 w02
Z5F9] 59 heating block 75 TeolA &A%} A7l &
first strand cDNAZAO] A&ttt IAAL (reverse
transcription)¥H-2-2 &H|% total RNA 3 ug2 DNase I
(10 U/ue) 2 U/tubeE 37 T heating blockol A 30&7+ ¥t
S 3 75 TollA 10& B¢ HAAIZIZL, o 2.5 ul 10 mM
dNTPs mix, 1 u¢ random sequence hexanucleotides (25
pmole/ 25 ul), RNA inhibitor24] 1 u¢ RNase inhibitor
(20 U/ud), 1 u¢ 100 mM DTT, 4.5 uf 5% RT buffer (250
mM Tris—HCI, pH 8.3, 375 mM KCl, 15 mM MgCly)E
7kt 3 1 w09 M—MLV RT (200 U/wl)S thA] 7}skal DEPC
Al FRE2A HE Rk 20 Wk HES st o
20 w9 ¥Whg AL 2 42 F 2,000 rpmof A 523+ A4
A7ste] 37 C heating blockol A 458 F¢t WHSAA
first—strand cDNAE &3t th, 95 ColA 5& &< ¥4
sto] M-MLV RTE £2/3 A7l ¥ /o] &ad cDNAS
polymerase chain reaction (PCR)°|| AF&3} Tl Real time
quantitative PCR-Z Applied Biosystems 7500 Real—Time
PCR system (Applied Biosystems, USA)E ©o]-&3}o] 43
8} tH(Table 1).

Table 1. Rat Probe & Oligonucleotide primers for real time PCR
amplification.

Gene type

Primer sequence

rat forward 5'-CCCTGCAGCTGGAGAGTGTGG -3’
IL-13 reverse 5 —TGTGCTCTGCTTGAGAGGTGCT -3’

forward 5'—TTCCTACCCCAACTTCCAATG —3’

ratlL=6  verse 5'—ATGAGTTGGATGGTCTTGGTC —3'

rat forward 5'~GACCCTCACACTCAGATCATCTTCT —3'
TNF-a  reverse 5 —TGCTACGACGTGGGCTACG -3’

rat forward 5'—CTTTACGCCACTAACAGTGGCA —3
NOS-II  reverse 5—AGTCATGCTTCCCATCGCTC —3’

rat forward 5'-TGGTGCCGGGTCTGATGATG —3'
COX-2 reverse 5 —~GCAATGCGGTTCTGATACTG -3’

rat forward 5'-CAGGGAATGAGTACTGGGTCTATT -3’
MMP-2  reverse 5 —ACTCCAGTTAAAGGCAGCATCTAC —3'

rat forward 5'—AATCTCTTCTAGAGACTGGGAAGGAG -3’
MMP-9  reverse 5 —AGCTGATTGACTAAAGTAGCTGGA -3

forward 5 —CCAAGGTCATCCATGACAAC —3'

GAPDH reverse 5 —~TGACAAAGTGGTCGTTGAGG —3’

F7A &H&d2 TagMan probe (FAM dye—labeled, ABi,
USA)E, internal standardE Mouse GAPDH probe set;
Endogenous Control (VIC® / MGB Probe, Probe limited)
from Applied Biosystems (4352338E)2 ARE3}%3L, primer
9l HF FHZ7F 200 nMo] HA HFHEAFTE, Real time
quantitative PCR2] 2742 pre—denaturation< 2 min at
50 €, 10 min 94 €, 282 40 cycles2 0.15 min at 95 C,
1 min at 45 CTolA 33tEtt, AE3 =L internal
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Fig. 1. Effects of SAL5 on the AST, ALT, ALP and y—GTP activity in serum of chronic ethanol—induced fatty liver model.

The rats were orally administered with SAL5 for 5 weeks. Blood samples were collected using cardiac puncture method. SD—N: diet, N: LDC
diet, CT: ethanol diet, SAL5: ethanol diet with 200 mg/kg. The results were expressed the mean + SD (N = 8). Statistically significant value
compared with control group data by student's t—test. (**p < 0.01, **p ( 0.001) # : p  0.05 compared with LDC—normal group.
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Fig. 2. Effects of SAL5 on the triglyceride (TG) in liver of chronic ethanol—
induced fatty liver model.

The rats were orally administered with SAL5 for 5 weeks. After the animals
were sacrificed, the liver was removed and TG concentration were measured.
SD—N: diet, N: LDC diet, CT: ethanol diet, SAL5: ethanol diet with 200 mg/kg.
The results were expressed the mean * SD (N = 8). Statistically significant

SALS
+ value compared with control group data by student's t—test. (*p € 0.05) # :
+ p { 0.05 compared with LDC—normal group.

LDC-N

LDC/E-CT SALS 200mg/kg

Fig. 3. Effect of SAL5 on fat accumulation in liver tissue of chronic ethanol—induced fatty liver model.
The rats were orally administered with SAL5 for 5 weeks. At the end experiment, the livers were fixed, and histologic analysis was performed.
These images were captured under a light microscope at x100 magnification.
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Fig. 4. Effects of SAL5 on the SOD and catalase activity in liver tissue of chronic ethanol—induced fatty liver model.

The rats were orally administered with SAL5 for 5 weeks. After the animals were sacrificed, the liver was removed and SOD, catalase activity
were measured. SD-N: diet, N: LDC diet, CT: ethanol diet, SAL5: ethanol diet with 200 mg/kg. The results were expressed the mean + SD
(N = 8). Statistically significant value compared with control group data by Student's t—test. (*p ¢ 0.05, ***p ( 0.001) # : p { 0.05 compared

with LDC—normal group.
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2ol Blgtq Fastgou F42 . GSH &% (Fig. 5B)2 LDC—A/wol vlst tizzolA fastiouy o442
3}MJ_, SALS5 200 mg/kg FATIA 2 Blste] {94 UA S7HE U
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Fig. 5. Effects of SAL5 on the MDA and GSH concentration in liver tissue of chronic ethanol—induced fatty liver model.

The rats were orally administered with SALS for 5 weeks. After the animals were sacrificed, the liver was removed and MDA, GSH
concentration were measured. SD—N: diet, N: LDC diet, CT: ethanol diet, SAL5: ethanol diet with 200 mg/kg. The results were expressed
the mean = SD (N = 8). Statistically significant value compared with control group data by student's t—test. (*p € 0.05) # : p { 0.05 compared
with LDC—normal group.
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Fig. 6. Effects of SAL5 on pro—inflammatory cytokines mRNA expression in liver tissue of chronic ethanol—induced fatty liver model.

The rats were orally administered with SAL5 for 5 weeks. After the animals were sacrificed, the liver was removed and IL—13, TNF—a and
IL—6 mRNA gene expression analysed quantitative real—time PCR at the end of the experiment. SD—N: diet, N: LDC diet, CT: ethanol
diet, SAL5: ethanol diet with 200 mg/kg. The results were expressed the mean = SD (N = 8), Statistically significant value compared with
control group data by student's t—test. (*p { 0.05) # : p { 0.05 compared with LDC—normal group.
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Fig. 7. Effects of SAL5 on NOS—IIl, COX—2 mRNA expression in liver tissue of chronic ethanol—induced fatty liver model.

The rats were orally administered with SAL5 for 5 weeks. After the animals were sacrificed, the liver was removed and NOS—II, COX-2
mRNA gene expression analysed guantitative real—time PCR at the end of the experiment. SD—N: diet, N: LDC diet, CT: ethanol diet, SAL5:
ethanol diet with 200 mg/kg. The results were expressed the mean = SD (N = 8). Statistically significant value compared with control group
data by student's t—test. (**p ( 0.01) # : p { 0.05 compared with LDC—normal group.

8. 7+ &% MMP-2, MMP—9 mRNA A2} &3 B4
7k 2Zo) A AR FAL P27 MMP-2, MMP—-9 mRNA 3%} %@ 9] RQgHe 12 & ) SAL5 200 mg/kg Foi 7<)
A A= ghe B8t MMP-2, MMP—9 mRNA 3 4%} &8 (Fig, 8A, B)-2 LDC—AAFZ vlgte] djzrFoA 2784
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Fig. 8. Effects of SAL5 on MMP—2, MMP—9 mRNA expression in liver tissue of chronic ethanol—induced fatty liver model.

The rats were orally administered with SAL5 for 5 weeks. After the animals were sacrificed, the liver was removed and MMP—-2, MMP—9 mRNA
gene expression analysed quantitative real—time PCR at the end of the experiment. SD—N: diet, N: LDC diet, CT: ethanol diet, SAL5:
ethanol diet with 200 mg/kg. The results were expressed the mean = SD (N = 8). Statistically significant value compared with control group

data by Student's t—test.
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