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Article history Objective To investigate the mechanism of lipid metabolism disorders in Kupffer cells
(KCs) of non-alcoholic fatty liver disease (NAFLD) rats mediated by LXRx-SREBP-1c
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pathway and the interference of soothing liver and invigorating spleen recipe (SLISR) on
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administered for 8 weeks. The liver tissue was stained with H&E and oil red O. The levels
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of hepatic lipid and blood lipid were measured by biochemical analyzer. KCs were
isolated from the livers of rats to evaluate the expression of LXRx, SREBP-1C, and FAS
DOI: mRNA by real-time fluorescence quantitative PCR tests; LXRx, SREBP-1C, and FAS
10.1016/S1674-6384(14)60045-9 proteins were measured by Western blotting. Results The H&E and oil red O staining
results showed that the model rats successfully reproduced typical pathogenetic and
histopathological features of NAFLD. The levels of hepatic lipid and blood lipid in the
model rats were dramatically increased. Compared with the model group, the values of
hepatic lipid and blood lipid in the treatment groups were significantly ameliorated (# <
0.05, 0.01). The yields of purified KCs from each rat were 2x107-3x107. The viability of
KCs was higher than 95%, with the purity over 90.18%. Compared with the model group,
the expression of LXRx, SREBP-1C, and FAS mRNA and proteins was decreased in all
treatment groups, especially in the SLR group (P < 0.05). Conclusion SLISR may protect
liver against injury included by lipid metabolism disorders in KCs through LXRa/
SREBP-1c signaling pathway, which may be an important mechanism for the prevention
and treatment of NAFLD.
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1. Introduction

Non-alcoholic fatty liver disease (NAFLD) represents a
spectrum starting from fatty liver, and non fat alcoholic
hepatitis (NASH) with fatty liver and inflammation as the
evidence of damage to hepatocytes can progress to cirrhosis
or in the most extreme form of NAFLD, which is
hepatocellular carcinoma or liver failure (Latea et al, 2013).
Epidemiological studies suggest that NAFLD has become a
major global health problem with the prevalence rates ranging
from 6% to 35% worldwide, and the rising incidence of
NAFLD in China was 20%. The most worrying thing is that
more and more children are falling into NAFLD (Cohen et al,
2011; Vernon et al, 2011; Pirgon et al, 2013). Thus, it is
important to study the prevention of NAFLD.

Because the mechanism of NAFLD is not clear at
present (Musso et al, 2012), there are some different studies
explaining the pathogenesis of NAFLD from different reports,
but several studies have shown that Kupffer cells (KCs) play
a key role in NAFLD (Smith, 2013; Stienstra et al, 2010).
KCs, insulin resistance, oxidative stress, inflammatory
markers, and iron overload are closely related to NAFLD
(Zhu et al, 2009). Our research team has discovered the
inflammatory  signaling pathways involved in the
pathogenesis of NAFLD such as NF-«B/IKKf, JNK, and
MARK (Han et al, 2013; Yang et al, 2012). At the same time,
lipid metabolism disorders were mediated by LXRo/SREBP-
lc signal pathway in the liver tissue of NAFLD rats (Yang et
al, 2011; He et al, 2011; Xu et al, 2013). To our knowledge,
few reports have assessed the influence of LXRa/SREBP-1c
signal pathway on lipid metabolism of KCs. In recent years,
the relationship between KCs and the lipid metabolism-
related genes is gradually becoming a hot spot in the
pathogenesis of NAFLD (Maher et al, 2008). Consequently,
this research provides an experimental basis for the study of
significant correlation between KCs and the lipid
metabolism-related genes.

Because the underlying pathogenesis of NAFLD is far
from clear, there is a lack of consensus regarding the most
effective and appropriate pharmacological therapy. (Tomeno
et al, 2013) The systematic review and meta-analysis have
shown that Chinese materia medica (CMM) was efficacious
to treat NAFLD (Shi et al, 2012). Our previously clinical
studies and animal experiments have shown that insulin
resistance, lipid metabolism, and inflammatory cytokines
were important targets for the prevention and therapy of
NAFLD through the use of soothing liver and invigorating
spleen recipe (SLISR). LXRa/SREBP-1c signal pathway can
influence the lipid metabolism disorder; Therefore, it also has
become an important target for CMM to cure NAFLD (Wang
et al, 2013). Our research team has reported that SLISR had
the beneficial effect on LXR, SREBP-1c mRNA and protein
in the liver tissue of NAFLD rats (Yang et al, 2011; He et al,
2011; Xu et al, 2013). Hence, we investigated whether SLISR
could regulate the lipid metabolism disorder through
LXRa/SREBP-I1c signaling pathway on KCs, and the current
study provided more evidence for which the anti-NAFLD

efficacy on regulating lipid metabolism disorder was balanced
by the use of SLISR.

2. Materials and methods
2.1 Animals

Seventy-five adult male SD rats, weighing (200 + 20) g,
were obtained from Experimental Animal Science Center of
Guangzhou University of Chinese Medicine (China, Animal
License Key No. 0107792; License No. SCXK(Yue)2008-
0020). The use of animals in this study was approved by the
Ethics Committee of Medical College of Jinan University. The
rats were separately housed in Animal Administration
Laboratory, Jinan University. The rats were housed under the
conditions of controlled temperature of (24 + 2) °C and
humidity of (70% + 10%) in a 12-12 h light-dark cycle (lights
on from 8:00 am to 8:00 pm), with free access to diet and water.

2.2 Animal grouping, modeling, and drugs

After 7 d adaptive breeding, the rats were randomly
divided into five groups (n = 15, nine rats for liver samples
collection, six rats for isolation of KCs, such as normal group,
model group, soothing liver recipe (SLR) group, invigorating
spleen recipe (ISR) group, and soothing liver and invigorating
spleen recipe group (SLISR, the combination of SLR and
ISR). The rat model of NAFLD was duplicated according to
the method previously reported (Yang et al, 2012) with some
minor modifications. The animal model of NAFLD was
established by high fat diet (HFD, composed of 88% regular
chow, 10% axungia porci, 1.5% cholesterol, and 0.5% bile
salt), except for the normal group with normal chow diet. All
rats in the treatment groups were ig administered with
decoction (10 mL/kg body weight) (Shi, 2000), while the rats
in the normal and model groups were fed with the same dose
of distilled water. The course of treatment was 8 weeks.

SLR (Chaihu Shugan Powder) is composed of seven
CMM: Bupleuri Radix, Citri Reticulatae Pericarpium,
Chuanxiong Rhizoma, Cyperi Rhizoma, Bitter Orange
Aurantii Fructus, Paeoniae Alba Radix, and Glycyrrhizae
Radix with a conventional dose ratio of 6:6:5:5:5:5:3. ISR
(Shenling Baizhu Powder) includes Lablab Album Semen,
Atractylodis  Macrocephalae  Folium, Poria Rubra,
Glycyrrhizae Radix, Platycodi Radix, Sulphur, Ginseng Radix,
Amomi Flos et Pedunculus, Dioscorea Rhizoma, and Coicis
Semen in a ratio of 5:5:5:5:4:3:3:3:2:2. The SLISR contains
the mixture of Chaihu Shugan Powder and Shenling Baizhu
Powder at a ratio of 1:1. All the CMM were formula granules
purchased from Shenzhen Sanjiu Medical Co., Ltd.
(10050018S). The formula granules were put into the solvent
of distilled water and preserved at —4 °C in refrigerator.

2.3 Reagents

Nycodenz kit was purchased from Axis-Shield Co., Ltd.
(Switzerland), type IV collagenase was obtained from Gibco
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Co., Ltd. (USA). Pronase E was purchased from Roche Co.,
Ltd. (Switzerland). Hepes was obtained from Amresco Co.,
Ltd. (USA). DNase I and EGTA were obtained from Sigma
Co., Ltd. (USA). Trozol nucleic acid extraction reagent was
obtained from Invitrogen Co., Ltd. (USA). Reverse

Transcription Kit was obtained from Toyobo Co., Ltd. (Japan).

EpiQuik Nuclear Extraction Kit and Bradford Protein Assay
Kit were obtained from Shanghai Beyotime Institute of
Biotechnology (China). Anti-LXRa (No. GR9889-9), Anti-
SREBP-1c (No. GR111569-1), and Anti-FAS (No. YI
092905CS) were purchased from Abcam Co., Ltd. (USA).
Quantscript RT Kit (No. DRR047A) and Golden HS SYBR
Green qPCR Mix (No. DRR820A) were purchased from
Takara Co., Ltd. (Japan).

2.4 Histopathological examination of liver

After the treatment, by macroscopic observation on
general changes of rat livers in the model group, the livers were
performed paraffin imbedding and H&E staining, and steatosis
of liver was observed under light microscope. Frozen sections
were prepared and oil red O staining was used to observe the
distribution situation of lipid droplet in liver cells.

2.5 Biochemical test in liver and abdominal aorta serum

After rats were anesthetized by ip injection of 3%
pentobarbital (2 mL/kg body weight), livers were taken out
quickly. Liver tissues were put into isopropanol.
Homogenates were manufactured using a Tissue Lyser-II
Homogenizer (Qiagen, Germany), centrifuged at 3000 x g for
10 min at 4 °C, and then clear supernatants were collected.
Total cholesterol (TC) and triglyceride (TG) in the liver tissue
were determined with automatic biochemical analyzer
(Olympus, Japan). Blood sample (5 mL) was drawn from the
abdominal aorta into a tube, and was centrifuged at 10 000 x g
for 10 min at 4 °C. The supernatant was then used to measure
the contents of TC, TG, high-density lipoprotein cholesterol
(HDL-C), and low-density lipoprotein cholesterol (LDL-C) in
serum by automatic biochemical analyzer.

2.6 Separation and identification of KCs

KCs were isolated and identified from six rats in each
group as previously described with some modifications (Feng
et al, 2012). After rats were anesthetized with 3%
pentobarbital (1 mL/kg body weight), the portal vein and
inferior caval vein were dissociated, the liver was perfused in
situ with 200 mL ethylene glycol tetraacetic acid (EGTA, 0.5
mmol/L) in D-Hanks solution at 20 mL/min, at 37 °C until the
colour of liver changed into amber. Then the liver was
transferred to a culture dish and perfused ex situ with 0.03%
collagenase IV in Hanks solution, which contained 5 mmol/L
calcium ion and should be preheated to 37 °C, at 20 mL/min
in a recirculating fashion for 15 min. The liver was then
placed into 10 mL RPMI-1640 culture medium containing
10% fetal calf serum (FBS), the capsule and fibrous tissue

were removed, and the remaining tissue was cut into small
pieces. After the obtained liver homogenate was filtered
through 200 and 300 pm nylon mesh, the cell suspension was
centrifuged at 50 x g for 3 min at 4 °C and the clear
supernatant was collected in another tube, centrifuged at
400 x g for 10 min at 4 °C. The cell pellet was subsequently
resuspended in RPMI-1640 medium containing 10% FBS.

Then some 15 mL centrifuge tubes were carefully laid
into 2.5 mL Nycodez working solution (24%) in the bottom,
2.5 mL Nycodez working solution (11%) in the middle layer
and 2.5 mL cell suspension in the top. Then it was centrifuged
at 800 x g for 15 min at 4 °C. KCs with a clouding appearance
between 11% and 24% Nycodez layers were collected to
another 15 mL tube and resuspended in GBSS, then
centrifuged at 400 x g for 15 min at 4 °C twice. The cell pellet
was then resuspended and seeded on culture dish at a density
of 2 x 10°— 5 x 10° cell/mL with RPMI-1640 medium
containing 10% FBS, and incubated in a 5% CO, atmosphere
for 30 min at 37 °C. By further using adhesion purification,
the purity of KCs was improved, and the cell viability was
tested by trypan blue dye exclusion.

2.7 Determination of LXRa, SREBP-1, and FAS mRNA
expression in KCs

Total RNA was extracted from KCs using Trizol reagent,
the integrity of each RNA sample was evaluated by agarose
gel electrophoresis, and its purity and concentration were
assayed, then the total RNA was reversely transcribed to
cDNA. According to the gene order of LXRao, SREBP-1C,
FAS, and glyceraldehyde-3-phosphate  dehydrogenase
(GAPDH) supplied by Genebank, the primer was designed
and synthesized by Shanghai Generay Biological Engineering
Co., Ltd. GAPDH was considered as the reference gene
(Table 1). The reaction conditions were as follows: a:
predenaturation for 1 min at 95 °C; b: denaturation for 10 s at
95 °C; ¢: GAPDH at 57.5 °C, LXRa at 54 °C, SREBP-1c at
58 °C, FAS at 54 °C, renaturation for 20 s; d: extension for 30
s at 68 °C; b—d repeated for 39 times; e: analysis of solubility
curve, 72 °C to 95 °C for 5-10 s. After the reaction was
finished, the results were analyzed using Opticon Monitor 3.1
software, and the formula 2788C was used for relative
quantification.

2.8 Western blotting

Western blotting was used to determine the proteins of
KCs toll like LXRa, SREBP-1c¢, FAS, and GAPDH. GAPDH
was used as an internal control. KCs were split in RIPA lysis
buffer and centrifuged at 8000 x g for 5 min at 4 °C, and the
supernatants were collected. The concentration of supernatant
protein was determined by BCA protein assay. Protein (60 mg)
was resolved by 10% sodium dodecyl sulfatepoly-acrylamide
gel electrophoresis  (SDS-PAGE) and preceded with
transmembrane. The polyvinylidene difluoride (PVDF)
membrane was blocked with 5% skim milk in tris-buffered saline
tween-20 (TBST), shaken for 1 h at room temperature, and
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Table 1 PCR primers

Genes Sequences

Amplified fragment lengths / bp

LXRa Upstream: 5' AGAAACTGAAGCGTCAAGAAGAGG 3' 148
Downstream: 5' GGCAGCCACCAACTTCTCAA 3'

SREBP-1c

Upstream: 5' GCTCACAAAAGCAAATCACTGAAAG 3' 103

Downstream: 5' GCGTTTCTACCACTTCAGGTTTCA 3'
FAS Upstream: 5' ATGGCTGTCCTGCCTCTGGT 3' 193
Downstream: 5' CACGAACGCTCCTCTTCAACTC 3'

GAPDH

Upstream: 5‘GATCCCGCTAACATCAAATG 3’ 134

Downstream: 5‘GAGGGAGTTGTCATATTTCTC 3’

then incubated overnight at 4 °C with specific primary
antibodies. Then horseradish peroxidase (HRP) conjugated
goat-anti-rabbit antibody was added and incubated at room
temperature for 1 h. After being washed for three times in
TBST, the PVDF membrane was put into developer and
exposed to X-ray film. The films were scanned and analyzed
by gel image processing system.

2.9 Statistical analysis

Data were expressed as X +s and analyzed using SPSS
13.0 Software (Chicago, USA). One-way analysis of variance
(ANOVA) and Tukey’s test was used to determine the
statistical significance of the differences. P < 0.05 was
considered statistically significant.

3. Results

3.1 Observation on morphology of liver tissue in
NAFLD rats

According to the results of H&E staining, for the normal
group, the hepatic lobule outline was clear, central vein was
located in the middle of the hepatic lobule, hepatic sinusoidal
structure was normal, liver rope to central vein axis arranged
radically, hepatocytes of the rats were polygonal, and the
nuclear had a clear structure and located in the centre of the
cell. The cytoplasm was dyed rich in red and well-distributed.
No lipid droplet deposition was found. Hepatocytes from rats
in the model group were swelling. The lipid droplets inside
the cytoplasm were in different sizes. The lipid droplets were
mainly macro-vesicular ones with the nuclear pressed to the
edge. The hepatocytes were ballooned extensively and spotty
necrosis can be seen. The above pathological changes
indicated the successful establishment of NAFLD rats. The
levels of the lipid droplet deposition decreased in all the
intervention groups. Compared with the model group, the
conditions of the infiltration of inflammatory cells in the
treatment groups were obviously alleviated in different degrees,
especially for the SLR group (Figure 1). According to the
results of oil red O staining, for the normal group, hepatocyte
nucleus were dyed blue, and no obvious orange lipid droplets
were seen on hepatocyte cytoplasm. Hepatocytes from rats in
the model group were swelling, hepatocyte nucleus were deep
blue, and a large number of orange lipid droplets could be seen

in hepatocytes. A few orange lipid droplets were merged into
one bigger orange lipid droplets. The levels of the lipid droplets
deposition decreased in all the intervention groups. Compared
with the model group, the conditions of the infiltration of
inflammatory cells in the intervened groups were alleviated in
different degrees, especially in the SLR group (Figure 2).

3.2 Levels of TC and TG in liver tissue and effects of SLR

Compared with the normal group, the TC and TG values
in rat liver tissue of the model group increased with a
significant difference (P < 0.01). The TC and TG values in
each treatment group were reduced to different degrees
compared with the model group, especially for SLR group
(P <0.05, Figure 3).

3.3 Levels of TC, TG, HDL-C, and LDL-C in abdominal
aorta serum and effects of SLR

Compared with the normal group, the TC, TG, and
LDL-C values in abdominal aorta serum of the model group
increased with a significant difference (P < 0.01), and the
HDL-C value in the model group decreased with a significant
difference (P < 0.01). The TC, TG, and LDL-C values in each
treatment group were significantly lower than those in the
model group (P < 0.01, 0.05), the HDL-C values in each
treatment group were significantly higher than those in the
model group (P <0.01, 0.05, Figure 4).

3.4 Population, purity, and viability of KCs

The yields of purified cell of KCs in each rat were 2.0 %
10"-3.0 x 107. The viability of KCs isolated was higher
than 95%, with the purity over 91.21%. The number and
purity degree of KCs complied with the requirement of the
follow-up testing. The KCs population after purified was
2.0 x 10"-3.0 x 107 in each NAFLD rats. A small quantity of
cells were chosen, and after trypsin digestion, they were
stained with Typan blue. Cell counting was carried out on
blood count plate using inverted phase contrast microscope to
determine the activity over 95%.

KCs were identified by FCM, and the parallel lines were
made. Considering M1 as initiation point, the left side of the
parallel line presented negative cells, and the right side presented
positive cells. In the left figure, rabbit IgG was chosen as the
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model SLR

ISR

SLISR

Figure 1 Histological changes of liver sections in different groups (H&E staining)

Figure 2 Histological changes of liver sections in different groups (oil red O staining)
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control, and it was shown that there was no positive cell. In
the right figure, the positive cells were expressed. CK-18 was
used to detect liver cells: a total of 10 000 cells were examined,
there were 9121 cells which expressed CK-18 receptor and
occupied 91.21% of the total cells, i.e. the purity of liver cells
was 91.21% (Figure 5).
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3.5 LXRa, SREBP-1c, and FAS mRNA expression in
KCs of NAFLD rats and impact of SLR

Compared with the normal group, the LXRa, SREBP-Ic,
and FAS mRNA values of the model group increased by 4.66,

6.80, and 7.62 folds (P < 0.01). Among the treatment groups,
the LXRo, SREBP-lc, and FAS mRNA values were
significantly lower than those in the model group, especially
in the SLR group (P <0.01, Table 2).

3.6 LXRa, SREBP-1c, and FAS protein expression in
KCs of NAFLD rats and impact of SLR

Western blotting results showed that the values of LXRao,
SREBP-1c, and FAS protein in KCs from normal group
increased with a significantly difference compared with the
model group (P < 0.01). Among the treatment groups, the
LXRa, SREBP-1c, and FAS protein values were significantly
lower than those in the model group (P < 0.01, 0.05),
especially in the SLG group (P <0.01, Figure 6).

4. Discussion
In our early study, a rat model of NAFLD was

established by using HFD, in order to be more close to the
pathogenesis of NAFLD in human, HFD was provided to rats

Table 2 Expression of LRXa, SREBP-1¢, and FAS mRNA in KCs (x+s,n=6)

Groups LXRo mRNA SREBP-1c mRNA FAS mRNA
normal 1 (0.49-2.06) 1(0.55-1.82) 1(0.57-1.74)

model 4.66 (2.95-7.36)44 7.62 (4.32—13.45)44 6.82 (3.76—-12.38)44
SLG 1.84 (0.95-3.56)* 132 (0.81-2.14)** 1.68 (0.99—2.87)**
ISG 2.58 (1.31-5.06) 3.27 (1.72-6.23)* 4.08 (2.87-5.82)
SLISR 2.60 (1.68—4.03) 4.47 (2.99-6.68)* 236 (1.35-4.14)%
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Figure 6 Western blotting (A) and expression (B) of LXRa, SREBP-1c¢, and FAS proteins in KCs (x+s,n=6)

for 8 weeks. In this study, the H&E and oil red O staining
have demonstrated that the model of early stage of NAFLD
was successfully established. The result of oil red O staining
suggested an enormous amount of fatty deposits onto the
hepatocytes of NAFLD rats. The result was consistent with
the report of Xu et al (2010). If obvious lipid metabolism
disorder existed in hepatocytes, lipid metabolism disorders
existed in KCs too. We therefore hypothesized that HFD led
to lipid metabolism disorder in KCs of NAFLD rats, and the
expression of lipid metabolism related genes and proteins
would appear abnormal expression in KCs.

KCs with high purity were supplied possibility with the

following studies. As everyone knows, the LXRo/SREBP-1c
signaling pathway plays a key role in fat synthesis, which can
adjust lipid metabolism by fat synthesis (Shi, 2000).
Therefore, the current study focuses on the expression of
LXRa, SREBP-1c, and FAS mRNA and proteins in KCs. The
results showed that LXRa, SREBP-1c, and FAS mRNA and
proteins in KCs were further increased in the model group.
The results indicated that high LXRa would make the FAS
mRNA and protein expression increasing through the
SREBP-1c pathway, if HFD was supplied for rats. However,
combining high expression of those mRNA and proteins with
the results of liver lipid and blood lipid, it may be asserted
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that the lipid metabolism disorder has existed in KCs, which
is the important mechanism of NAFLD. Several reasons
should be considered as following.

1) LXRa is the gene producing fatty acids, and the
downstream genes include FAS. LXR not only directly
combined with FAS promoter, but also indirectly adjusted the
expression of FAS gene through SREBP-1c¢ pathway. The
excessive transcription of FAS gene resulted in the increase
of fatty acid synthesis, which was the important mechanism
of NAFLD (Higuchi et al, 2008). Beyond that, in LXRa-
deficient mice, the basic standard of SREBP-lc mRNA
expression was decreased in liver tissue, similarly, we found
no reduction in FAS mRNA expression due to directly by
SREBP-1¢ mRNA (Quinet et al, 2006).

2) The results of oil red O staining and electron
microscopy showed that an enormous amount of fat deposited
onto KCs and endothelial cells of NAFLD rabbits (Nenseter
et al, 1992). Abnormal blood lipid deposited in KCs
cytoplasm membrane might change the lipid structure and
interfere with cell surface receptor function (Lee and Hwang,
2006).

3) Once lipid metabolism disorder existed in hepatocytes,
which would affect the lipid metabolism disorder in KCs,
high blood lipid might lead to fatty liver cells release danger
signal which made an adverse influence on KCs
(Novgorodtseva et al, 2013; Tiniakos et al, 2010; Zhu et al,
2012).

4) The changes of lipid composition might also influence
the intrinsic function of cell membrane, such as mitochondria
load free cholesterol.

Currently, medicinal herbs such as CMM have been
received increasing attention as an alterative source of the
treatment for a variety of diseases (Luo et al, 2013). In
traditional Chinese medicine (TCM) theory, NAFLD belongs
to the Gan-Pi and Gan-Zhu, and we previously demonstrated
that the stagnation of liver i, and spleen deficiency was the
basic pathogenesis of NAFLD. SLISR should be throughout
the whole disease (Qiao et al, 2008; Yang et al, 2007).
However, based on the TCM theory, the same disease has
different syndromes in whole disease. Hence, in this study,
the effects of soothing liver recipe were more superior than
those of invigorating spleen recipe and SLISR, which might
be due to the stagnation of liver gi, is the most important
syndrome in the early stage of NAFLD. Epidemiological
researches showed that the syndrome of stagnation of liver qi
and spleen deficiency was one of the most common
syndromes of NAFLD in China, and the proportion was
34.7% (Wei et al, 2002). This study suggested the clinical
characteristics of Chinese NAFLD population in
contemporary. Therefore, the syndrome of stagnation of liver
gi and spleen deficiency has become the most important
syndrome in expert consensus document of NAFLD (Zhang
et al, 2002). Beyond that, the evidence-based medicine has
shown that CMM treated NAFLD with not only better clinical
therapeutic effect but also less adverse reactions than Western
medicine (Li et al, 2011). Bupleuri Radix Liver Powder and
Shenling Baizhu Powder were classical formula in CMM.

SLISR includes Bupleuri Radix Liver Powder and Shenling
Baizhu Powder. Ten effective components including
saikosaponin A, paconiflorin, hesperidin, ferulic acid,
paeoniflorin, liquorice glycosides, naringin, hesperidin, new
hesperidin, and ginsenosides in SLISR were determined by
HPLC/DAD (Li et al, 2011; Ding, 2012; Wang et al, 2010;
2012). We may speculate that SLISR has anti-NAFLD effect
due to above components. This conclusion should be
demonstrated via further studies. In this study, SLISR might
improve the fatty change of liver tissues and reduce the value of
liver lipid and blood lipid in NAFLD rats, which also reduced
the expression of LXRa, SREBP-lc, and FAS mRNA and
proteins in KCs. Therefore, the results showed that SLISR
could mediate the lipid metabolism disorders through
LXRo/SREBP-1c signal pathway in KCs of NAFLD rats.
Combined with early studies, we can know that the insulin
resistance, lipid metabolism, and inflammatory markers have
become targets of SLISR (Stienstra et al, 2010; Zhu et al, 2009;
Tao et al, 2013). LXRo/SREBP-1c signal pathway could
mediate the lipid metabolism in KCs of NAFLD rats, which
may be an important target of SLISR used to treat NAFLD.
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