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Non-alcoholic fatty liver disease (NAFLD) is one 
of the most prevalent liver diseases in the developed 
countries and occurs in 20%–25% of the general 
population.(1,2) The pathological changes in the NAFLD 
range from simple non-progressive steatosis to non-
alcoholic steatohepatitis (NASH). These conditions 
can progress to cirrhosis, hepatocellular carcinoma, 
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and liver failure with increased hepatic-related 
mortality.(3) NASH may play a key role in disease 
progression and the development of complications 
in NAFLD.(4) Therefore, studies investigating the 
prevention and treatment of NASH are very important.

Clinically, high fat and sugar intakes (Western-
style diet) are thought to be of particular relevance in 
metabolic syndrome, hepatic steatosis and NASH. For 
that reason, a high-fat diet (HFD) is commonly used 
in the experimental induction of NAFLD.(5,6) A previous 
study has shown that 16 weeks of HFD feeding could 
induce NASH in rats.(7) The various stages of NAFLD 
may reveal inflammation changes. Hence, we used 
NASH rats that induced by 26-week HFD feeding 
to explore the pathological evolution in the different 
periods of NASH.

Since the pathogenesis of NAFLD is not fully 
elucidated, there is a lack of a consensus regarding 
the most effective and appropriate pharmacologic 
therapy.(8) Data from the World Health Organization 
(WHO) has shown that approximately 80% of the 
population in some African and Asian countries 
and 38% in the America depend primari ly on 
complementary and alternative medicine for the 
prevention, protection and treatment of diseases.(4) 

Chinese medicine (CM) is an important component of 
complementary and alternative medicine. Evidence-
based medicine has demonstrated that application of 
herbal treatment for NAFLD has received increasing 
attention due to its wide availability, minimal side 
effects, and proven therapeutic mechanisms and 
benefits.(9) Based on the CM theory, Gan (Liver) qi 
stagnation and Pi (Spleen) deficiency is the basic 
syndrome of NAFLD. Accordingly, soothing Gan and 
invigorating Pi have become the basic treatment 
methods in NAFLD.(10) Chaihu Shugan Powder (柴胡

疏肝散, CHSG) and Shenling Baizhu Powder (参苓白

术散, SLBZ) are ancient classical formulae to soothe 
Gan and invigorate Pi, respectively.

Tol l- l ike receptor 4 (TLR4)-p38 mitogen-
activated protein kinase (MAPK) is an important pro-
inflammatory transcription factor that plays a critical 
role in the regulation of various important genes in 
cellular responses.(11) Our previous study has shown 
that the over-expressions of TLR4, p38 MAPK 
and p-p38 MAPK in Kupffer cells (KCs) isolated 
from NASH rats induced by 16-week HFD, which 

preliminarily revealed the relationship between NAFLD 
and TLR4-p38 MAPK pathway.(12) Therefore, in this 
research, we focused on the evolution of NASH in rats 
undergoing HFD feeding for 26 weeks, and studied 
the effects of soothing Gan and invigorating Pi recipes 
on inflammatory markers and proteins involved in 
TLR4-p38 MAPK pathway in KCs of NASH rats to 
explore part of the underlying mechanisms.

METHODS

Animals
A total of 120 Sprague-Dawley rats (male, 6 

weeks old, 200±20 g, specifi c pathogen-free grade) 
were obtained from the Laboratory Animal Research 
Center of Guangzhou University of Traditional Chinese 
Medicine [license No. SCXK(Yue)2008-0020]. The use 
of animals in this study was approved by Laboratory 
Animal Ethics Committee of Jinan University (No. 
20140305006). The rats were housed separately at 
Jinan University Animal Administration Laboratory, 
5 per cage in an environmentally controlled facility 
(22–26 ℃ and 50%–70% humidity) with a 12-h light/
dark cycle and free access to rat chow and water.

Drugs
CHSG was composed of 7 Chinese herbs: 

Radix Bupleuri 6 g, Pericarpium Citri Reticulatae 6 g, 
Rhizoma Chuanxiong 5 g, Rhizoma Cyperi 5 g, Fructus 
Aurantii 5 g, Paeonia lactiflora Pall 5 g, and Radix 
Glycyrrhizae 3 g (0.32 g crude drug/mL decoction). SLBZ 
was composed of 10 Chinese herbs: Radix Ginseng 
15 g, Radix Platycodi 6 g, Rhizoma Atractylodes Alba 
15 g, Poria 15 g, Semen Coicis 9 g, Fructus Amomi 
6 g, Rhizoma Dioscorese 15 g, Semen Dolichoris Albae 
12 g, Semen Nelumbinis 9 g, and Radix Glycyrrhizae 
9 g (1 g crude drug/mL decoction). Integrated recipes 
(IRs) contained a mixture of CHSG and SLBZ at a ratio 
of 1:1. All CMs were formula granules provided by China 
Resources Sanjiu Medical and Pharmaceutical Co., 
Ltd. (batch No. 1005001S). The formula granules were 
dissolved in distilled water and refrigerated at –4 ℃.

Grouping and Treatment
After 1 week of acclimatization, rats were randomly 

divided into 8 groups using a random number table (n=15 
per group): (1) normal group: fed with standard rat chow 
and water; (2) model group: fed with HFD (composed 
of regular chow 88 %, axungia porci 10%, cholesterol 
1.5%, and bile salt 0.5%) and water;(13) (3) low-dose 
CHSG group (L-CHSG, 3.2 g/kg); (4) high-dose 
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CHSG group (H-CHSG, 9.6 g/kg); (5) low-dose SLBZ 
group (L-SLBZ, 10 g/kg); (6) high-dose SLBZ group 
(H-SLBZ, 30 g/kg); (7) and (8) low- and high-dose IR 
groups (L-IR, H-IR).(14) All rats in the treatment groups 
were fed with HFD and administrated with decoction 
(1 mL/100 g body weight by gastrogavage) once 
daily. Low dose equaled a human clinical equivalent 
dosage, and high dose was a 3-fold volume of the low 
dose. The treatment lasted for 26 weeks. 

Reagents
Enzyme-linked immunosorbent assay (ELISA) 

kits for tumor necrosis factor α (TNF-α, No. 
24122012-002), interleukin (IL)-1 (No. ZGAHBZAB01) 
and IL-6 (No.  ZIBIBZAB02) were purchased 
from ExCell Biology (Shanghai, China). TRIZOL 
reagent (No. R0016) was purchased from Beyotime 
Biotechnology (Shanghai, China). TLR4 antibody 
(No. 0002), p-p38 MAPK antibody (No.0010) and p38 
MAPK antibody (No.0004) were purchased from Cell 
Signaling Technology (Danvers, USA). Lysozyme 
antibody (No. Y-Bo-07J26C) was purchased from 
Boster Biological Technology (Wuhan, China).

Body Weight, Liver Weight and Liver Index 
Body weight was measured at the end of the 

study. Rats were anesthetized by intraperitoneal 
injection of 3% pentobarbital (0.2 mL/100 g body 
weight), then the livers of rats were immediately 
removed and weighed. The liver index was calculated 
as liver weight/body weight.

Histopathological Examination of Liver
T h e  p a r a f f i n - e m b e d d e d  l i v e r  t i s s u e s 

(approximately 1 cm×1 cm×0.5 cm) were selected 
from the same part of liver, approximately 0.5 cm 
from the edge of the right hepatic lobule, and then 
examined by hematoxylin-eosin (HE) staining. The 
steatosis, fibrosis and inflammation of NASH were 
observed by light microscopy (DM6000, Leica, 
Germany). Frozen sections were prepared and oil red 
O staining was used to observe the distribution of lipid 
droplets in liver cells.

Biochemical Test in Serum and Liver Tissues
After rats were anesthetized, blood samples were 

collected from abdominal aorta and then centrifuged at 
3,000 r/min for 10 min at 4 ℃. The clear supernatants 
were collected to measure total cholesterol (TC), 
triglyceride (TG), high-density lipoprotein cholesterol 

(HDL-C), low-density lipoprotein cholesterol (LDL-C), 
aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT) in serum by an automatic 
biochemical analyzer (AU400, Olympus, Japan). Liver 
tissues were placed in isopropanol, liver homogenates 
were manufactured using a homogenizer (Tissue-
Lyser Ⅱ ,  QIAGEN, Germany), and then clear 
supernatants were collected. Levels of TC and TG in 
the liver tissues were also determined. 

Isolation and Identifi cation of KCs
KCs were isolated and identified from 6 rats in 

each group as previously described.(15) The viability 
of KCs was tested by trypan blue, and the purity was 
assessed by flow cytometry method using lysozyme 
antibody.

Determination of Infl ammatory Cytokines in KCs 
KCs (1×106 /mL) were centrifuged and washed 

with phosphate-buffered saline (PBS) 3 times, and 
then lysed using a sonicator at 10,000 r/min, 4 ℃ 
for 15 min. Clear supernatants were collected to 
determine the levels of TNF-α, IL-1 and IL-6. 

Determinat ion  o f  TLR4  and  p38  MAPK 
mRNA Expressions in KCs Using Real-Time 
Quantitative Polymerase Chain Reaction Method

Total RNA was extracted from KCs using TRIZOL 
reagent according to manufacturer's instruction. The 
integrity of each RNA sample was evaluated by agarose 
gel electrophoresis, and its purity and concentration 
were assayed. Then total RNA was reversely 
transcribed to cDNA. The primers of TLR4 and p38 
MAPK and glyceraldehyde-3-phosphate dehydrogenase 
(GAPDH) were designed and synthesized by 
Shanghai Generay Biological Engineering Co., Ltd. 
(China). GAPDH was used as the internal control. 
The sequences of the primers were as follows: 
TLR4:  5 ' -CGCTCTGGCATCATCTTCATTG-3 ' 
(forward) and 5'-TGCCTCCCCAGAGCATTGTC-3' 
( r e v e r s e ) ,  1 4 8  b p ;  p 3 8  M A P K : 
5'-ACCACGACCCTGATGATGAGC-3' (forward) and 
5'-GGTCAGGCTCTTCCATTCGTCT-3' (reverse), 
193 bp; GAPDH: 5'-GATCCCGCTAACATCAAATG-3' 
(forward) and 5'-GAGGGAGTTGTCATATTTCTC-3' 
(reverse), 134 bp. The reaction conditions were as 
follows: (1) predenaturation for 10 s at 95 ℃; (2) 
denaturation for 5 s at 95 ℃; (3) GAPDH 55 ℃, TLR4 
58 ℃, p38 MAPK 60 ℃, renaturation for 20 s; (4) 
extension for 40 s at 60 ℃, (2)–(4) repeated 39 times; (5) 
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analysis of solubility curve, 72–95 ℃ for 5–10 s. After the 
reaction was fi nished, the results were analyzed using 
Opticon Monitor 3.1 software (Bio-Rad Laboratories, 
Inc., USA), and the formula 2-△△Ct was used for relative 
quantifi cation.

Determination of TLR4, p-p38 MAPK and p38 
MAPK Protein Expressions in KCs Using 
Western Blot Analysis

The proteins of TLR4, p-p38 MAPK, p38 MAPK 
and GAPDH in KCs were measured by Western blot 
analysis. GAPDH was used as an internal control. KCs 
were split in radioimmunoprecipitation assay (RIPA) lysis 
buffer and centrifuged at 12,000 r/min for 5 min at 4 ℃ 
and the supernatants were collected. The concentration 
of supernatant protein was determined by bicinchoninic 
acid (BCA) protein assay. Protein preparations were 
subjected to 10% sodium dodecylsulfate polyacrylamide 
gel electrophoresis (SDS-PAGE) and transferred to 
polyvinylidene difluoride (PVDF) membrane. After 
transfer, membrane was blocked in 5% skim milk in 
Tris-buffered saline tween-20 (TBST) and incubated 
overnight at 4 ℃ with specifi c primary antibodies. Then 
horseradish peroxidase (HRP) conjugated goat-anti-
rabbit antibody was added and incubated at room 
temperature for 1 h. After being washed 3 times in 
TBST, the PVDF membrane was put into a developer 
and exposed to X-ray fi lm. The fi lms were scanned and 
analyzed by a gel image processing system.

Statistical Analysis
Data were expressed as mean ± standard 

deviation (x–±s). Data were analyzed using Statistical 
Package for the Social Sciences v13.0 Software 
(SPSS, USA). One-way analysis of variance and 
Tukey's test were used to determine the statistical 
signifi cance of the differences. P<0.05 was considered 
statistically signifi cant. 

RESULTS

Body Weight, Liver Weight and Liver Index 
After 26 weeks of HFD feeding, the model group 

exhibited significant increases in body weight, liver 
weight and liver index compared with the normal group 
(P<0.05 or P<0.01). Compared with the model group, 
H-IR signifi cantly decreased the body weight (P<0.05), 
while SLBZ and IR significantly decreased the liver 
weight and liver index (P<0.05 or P<0.01, Figure 1).

   

Observation on Morphology of Liver Tissues of 
Rats

In the normal group, hepatocyte nuclei were 
blue, and cytoplasm was red-stained with no lipid 
vacuoles. The hepatic lobules and hepatic cords had 
clear structures and regular arrangement. There was 
no spotty necrosis or inflammatory infiltration. In the 
model group, the central vein and portal area had 
diffused lipid vacuoles. Hepatocytes were obviously 
swelling or even ballooning with many lipid vacuoles 
in the cytoplasm. The irregular hepatic lobules and 
hepatic cords were observed. Infl ammatory infi ltrates 
were found in the hepatic lobules and portal areas. 
Compared with the model group, the structure 
arrangement, morphological features, macrovesicular 
lipid droplets, ballooning, infl ammatory infi ltrates, and 
spotty necrosis were improved by various degrees in 
all treatment groups. H-IR had the most significant 
effect on liver histopathology (Figure 2). 

Frozen sections were stained with Oil red O. 
In the normal group, hepatocyte nuclei were blue 
and had no lipid droplets in the cytoplasm. In the 
model group, there were diffused red lipid droplets in 
hepatocytes. The nuclei were squeezed to one side 
by lipid droplets. In the H-CHSG, L-CHSG, H-SLBZ, 
and L-SLBZ groups, large clumps of red lipid droplets 
were observed. The red lipid droplets in the H-IR and 
L-IR groups were signifi cantly fewer than those in the 
model group and other treatment groups, especially 
the H-IR group (Figure 3).

Levels of TC, TG, HDL-C and LDL-C in Serum
Compared with the normal group, the levels of 

TC, TG and LDL-C were signifi cantly increased while 

Figure 1. Body Weight, Liver Weight and Liver Index in All Groups
Notes: P<0.05,  P<0.01 vs. normal group; △P<0.05, △△P<0.01 vs. model group
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the HDL-C level was significantly decreased in the 
model group (P<0.01). The TC levels of H-SLBZ, 
L-IR and H-IR groups were significantly lower than 
those of the model group (P<0.05 or P<0.01). The 
TG and LDL-C levels of L-IR and H-IR groups were 
significantly lower than those of the model group 
(P<0.05 or P<0.01), while the HDL-C levels of L-IR 
and H-IR groups were signifi cantly higher than those 
of the model group (P<0.05 or P<0.01, Figure 4A).

Levels of TC and TG in Liver Tissues 
Compared with the normal group, the TC and 

TG levels in liver tissues were significantly higher in 
the model group (P<0.01). Compared with the model 

group, the TC levels in liver tissues in H-SLBZ and 
H-IR groups were signifi cantly decreased (P<0.05 or 
P<0.01). The TG levels in liver tissues in H-SLBZ, L-IR 
and H-IR groups were signifi cantly lower than those in 
the model group (P<0.05 or P<0.01, Figure 4B).

Levels of ALT and AST in Serum  
Compared with the normal group, the serum AST 

levels were increased in the model group (P<0.01). 
Compared with the model group, AST levels of H-IR 
group was signifi cantly decreased (P<0.05, Figure 4C).

Purity and Viability of KCs
The viability of KCs was >95% as tested by 

Figure 2. Histological Changes of Liver Sections in All Groups (HE staining, ×200)
Notes: A: normal group; B: model group; C: L-CHSG group; D: H-CHSG group; E: L-SLBZ group; F: H-SLBZ group; G: L-IR 

group; H: H-IR group
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Figure 3. Histological Changes of Liver Sections in All Groups (Oil red O staining, ×100)
Notes: A: normal group; B: model group; C: L-CHSG group; D: H-CHSG group; E: L-SLBZ group; F: H-SLBZ group; G: L-IR 

group; H: H-IR group

Figure 4. Levels of Liver Lipids, Serum Lipids and Transaminases in All Groups
Notes: P<0.01 vs. normal group; △P<0.05, △△P<0.01 vs. model group; ▲P<0.05 vs. H-IR group
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trypan blue. The purity of KCs was 91.21% (Figures 
5A and 5B).

Changes in Infl ammatory Cytokines in KCs
Higher levels of TNF-α, IL-1 and IL-6 in KCs 

were observed in the model group than the normal 
group (P<0.01). Compared with the model group, 
significant decreases in TNF-α, IL-1 and IL-6 were 
observed in the H-SLBZ, H-IR and L-IR groups 
(P<0.05 or P<0.01), and TNF-α level in the L-SLBZ 
group and IL-1 level in the H-CHSG group were also 
decreased (P<0.05, Figure 5C).

Figure 5. Levels of TNF-α, IL-1 and 
IL-6 in Isolated KCs

Notes: A: Isolated rat KCs were cultured for 3 h (×100); B: 
the purity of KCs was 91.21%; C: levels of TNF-α, IL-1 and IL-6 
in KCs. P<0.01 vs. normal group; △P<0.05, △△P<0.01 vs. model 
group; ▲P<0.05 vs. H-IR group
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TLR4 and p38 MAPK mRNA Expressions in the 
KCs of Rats 

Compared with the normal group, the mRNA 
levels of TLR4 and p38 MAPK in the model group 
increased 8.33 and 10.58 folds, respectively (P<0.01). 
The mRNA levels of TLR4 and p38 MAPK in L-IR and 
H-IR groups were significantly lower than the model 
group (P<0.05 or P<0.01, Table 1). 

TLR4, p38 MAPK and p-p38 MAPK Protein 
Expressions in the KCs of Rats

The expressions of TLR4, p38 MAPK and 
p-p38 MAPK protein in KCs of the model group were 
signifi cantly increased compared with the normal group 
(P<0.01). The expressions of TLR4, p38 MAPK and 
p-p38 MAPK in H-SLBZ, L-IR and H-IR groups were 
significantly lower than the model group (P<0.05 or 
P<0.01, Figure 6).

Table 1. Expressions of TLR4 and p38 MAPK 
mRNA in KCs [Median (min–max), n=6]

Group          TLR4         p38 MAPK

Normal 1 (0.42–2.37)   1 (0.32–3.12)

Model 8.33 (3.71–18.76) 10.58 (1.96–62.68)

L-CHSG 7.14 (3.09–16.56)   9.53 (2.28–39.67)

H-CHSG 6.34 (3.03–13.18)   9.08 (3.23–25.46)

L-SLBZ 6.51 (3.05–13.83)   9.13 (3.63–22.94)

H-SLBZ 6.18 (3.14–12.21)   7.09 (1.64–30.91)△▲

L-IR 6.09 (2.65–8.33)△   6.72 (1.51–29.65)△

H-IR 5.32 (1.98–14.22)△   5.06 (1.42–17.75)△△

Notes: The data are presented as relative to control. 
P<0.01 vs. normal group; △P<0.05, △△P<0.01 vs. model group; 
▲P<0.05 vs. H-IR group

Figure 6. Expressions of p38 MAPK, 
p-p38 MAPK and TLR4 Protein in KCs ( ±s, n=6)

Notes: A: Western blot analysis of p38 MAPK, p-p38 
MAPK and TLR4 protein in KCs. B: Graphic presentation of 
relative expressions of p38 MAPK, p-p38 MAPK and TLR4 
protein. P<0.01 vs. normal group; △P<0.05, △△P<0.01 vs. model 
group; ▲P<0.05 vs. H-IR group
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DISCUSSION

NASH is a leading condition that results in 
hepatocirrhosis and liver cancer.(16,17) Although 
the pathogenesis of NASH remains unclear, it is 
considered to be associated with lipid metabolic 
disorders, insulin resistance, oxidative stress and 
secretion of inflammatory cytokines. With the 
development of NASH, lipid metabolic disorders 
and secretion of inflammatory cytokines occur, 
which lead to liver inflammation, fibrosis and even 
hepatocirrhosis.(18) In this study, HE and oil red O 
staining demonstrated that HFD feeding induced rat 
model of NASH successfully and replicated several 
typical histopathological characteristics of NASH in 
humans. Additionally, the levels of liver lipids, serum 
lipids and liver function were obviously increased. 
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However, fi brosis and even hepatocirrhosis were not 
been observed during the 26 weeks. Consequently, 
these results suggest that the NASH model induced 
by 26-week HFD was more severe than the 16-week 
NASH model, but severe fi brosis and hepatocirrhosis 
were not observed.

KCs are hepatic macrophages that account for 
80%–90% of total fixed tissue macrophages in the 
body.(19) According to the "gut-liver axis" hypothesis, 
KCs play an important role in liver physiological 
homeostasis and innate immune system.(20,21) KCs 
are associated with the proinflammatory response 
and produce associated cytokines, such as IL-6, IL-8, 
IL-23, and TNF-α. Cytokines act as protective 
mediators for the recovery of normal liver functions. 
However, excessive activation of KCs may also result 
in exacerbation of the damage.(22,23) Studies have 
shown that the infl ammation in KCs plays a key role in 
NASH.(24) In this study, the TNF-α, IL-1 and IL-6 levels 
of KCs increased dramatically in NASH model rats. 
These fi ndings suggest that increases of TNF-α, IL-1 
and IL-6 in KCs were closely related to the degree of 
infl ammatory injury.

Previous studies indicated that the expression 
of inflammatory factors was closely related to 
TLR4-p38 MAPK pathway.(12,25) After stimulation from 
conditions such as lipid metabolic disorders, intestinal 
endotoxemia and other factors, TLR4 is the main 
receptor in the lipopolysaccharide (LPS)-mediated 
immune response.(26) After TLR4 is integrated with 
LPS, p38 MAPK protein is phosphorylated, leading to 
the release of inflammatory factors and starting cell 
damage mechanism.(27,28) Moreover, the activated 
TLR4 pathway plays a critical role in the infl ammatory 
immune response of  NASH. (29) In th is study, 
overexpression of mRNAs and proteins related to 
TLR4-p38 MAPK pathway was observed, suggesting 
that the activation of TLR4-p38 MAPK-pathway in KCs 
was induced by HFD. The increased levels of TNF-α, 
IL-6 and IL-8 in KCs might be caused by the activation 
of this pathway in KCs. This finding was consistent 
with our previous research.(12) Therefore, we can 
speculate that TLR4-p38 MAPK pathway also induces 
infl ammation in the progression of NASH.

Currently, medicinal herbs such as CM have 
received increasing attention as an alternative 
source of treatment for various diseases.(30) We 

previously demonstrated that stagnation of Gan qi 
and Pi defi ciency comprise the basic pathogenesis of 
NAFLD, and soothing Gan and invigorating Pi recipes 
should be used throughout the disease course.(10,31) 

According to epidemiological research, the syndrome 
of stagnation of Gan qi and Pi deficiency is one of 
the most common syndromes of NAFLD in China 
(the proportion is 34.7%).(32) Therefore, the syndrome 
of stagnation of Gan qi and Pi deficiency has been 
considered as an important syndrome according to 
expert consensus regarding NAFLD.(33)

CHSG and SLBZ were classical formulae of CM 
and have been used to treat diseases for a thousand 
years. According to CM chemistry, the ten effective 
components in CHSG and SLBZ by high performance 
liquid chromatography include saikosaponin A, 
paeoniflorin, hesperidin, ferulic acid, paeoniflorin, 
liquorice glycosides, naringin, hesperidin, new 
hesperidin and ginsenosides,(34-37) which may be the 
effective components for treating NAFLD.

Our previous studies showed that soothing 
Gan and invigorating Pi recipes are effective in 
preventing and treating NASH.(12,25) This effi cacy has 
been demonstrated by various methods including 
meta-analysis, data mining, clinical studies and 
experimental researches.(38-42) In this study, the 
effect of H-IR were better than the other treatments. 
Therefore, we speculate that the pathogenesis of 
NASH might be closely related to the syndrome of 
stagnation of Gan qi and Pi defi ciency. Consistent with 
a previous study,(12) this result showed that syndrome 
of NASH due to Pi deficiency could transform into 
stagnation of Gan qi and Pi deficiency. Additionally, 
these fi ndings indicated that IR had a signifi cant effect 
on anti-NASH. However, whether higher dose of IR 
could be applied in clinical treatment should be further 
investigated.

This study revealed that the activation of 
TLR4-p38 MAPK pathway in KCs might be related to 
the release of infl ammatory cytokines such as TNF-α, 
IL-1 and IL-6 in NASH rats induced by HFD for 26 
weeks. High-dose IR might exert a significant anti-
inflammatory effect on KCs of HFD-induced NASH 
rats by suppressing the TLR4-p38 MAPK pathway. 
The TLR4-p38MAPK pathway might be an effective 
target for IR. This result was consistent with the 
16-week NASH model. However, the pathogenesis 
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of NASH might be closely related to the syndrome 
of stagnation of Gan qi and Pi deficiency developed 
in the 26-week model, reflecting the CM theory of 
"Treating the same disease with different methods".
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