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Abstract
Activated hepatic stellate cell (HSC) is the central link to the occurrence and development of liver �brosis,
which can be reversed by promoting the apoptosis of HSC. The activation of HSC leads to an increase in
proliferation, collagen synthesis and the contraction of HSCs. The studies in vitro and in vivo have shown
that intracellular Ca2+ plays an important role in the mediating apoptosis and contraction of HSC. The
phosphatidyl inositol 3-kinase (PI3K)/Akt signalling pathway is closely related to the occurrence and
development of liver �brosis. In this study, we investigated the effect of PI3K inhibitor PI103 on HSC
stimulated by transforming growth factor-β1(TGF-β1) and explored its relevant mechanisms. The results
showed PI3K inhibitor PI103 could inhibit the proliferation of activated HSC, increase its apoptosis,
decrease intracellular Ca2+ concentration and reduce the expression of signal molecules PI3K and Akt
and type I, III collagen as well. Our study demonstrates that Ca2+ and PI3K/Akt-dependent HSC apoptosis
may serve as a potential novel target for anti-�brosis therapy.

Introduction
Hepatic �brosis is a major cause of morbidity and mortality worldwide. The pathological process of
hepatic �brosis is an excessive proliferation of collagen based extracellular matrix, which is mainly type I
and III collagen, when it reacts to a variety of chronic stimuli, and is deposited in the liver [1]. Liver �brosis
is the outcome of various chronic liver diseases and the only way of cirrhosis, and di�cult to reverse once
it develops into cirrhosis [2], so the treatment of liver �brosis is particularly important. Because of the
complexity of the molecular pathogenesis of liver �brosis, there are few reports about the molecular
mechanism of anti-hepatic �brosis studied systematically and deeply around the cellular signal
transduction pathway. Hepatic Stellate Cell (HSC) is the main source of extracellular matrix in hepatic
�brosis, and its activation and proliferation is the key to the formation of hepatic �brosis [3, 4].

Studies have shown that Ca2+ play an important role in mediating HSC diastolic and apoptosis [5, 6]. The
phosphatidyl inositol 3-kinase (PI3K) pathway is a signalling pathway activated by platelet-derived
growth factor (PDGF)[7], the PI3K/Akt (protein kinase B) signaling pathway is widely involved in cell
mitosis, cell differentiation, cell survival and migration [8], and is closely related to the occurrence and
development of hepatic �brosis[9, 10]. However, the in�uence of blocking PI3K/Akt signaling pathway on
the hepatic �brosis is not well understood. In addition, the precise mechanisms of PI3K/Akt pathway
inhibitors in hepatic �brosis remain largely unknown. PI103 is a PI3K inhibitor and its chemical formula is
C19H16N4O3. Previous research has showed PI3K-mediated signaling blocked by PI103 has a profound
effect on cellular proliferation in Glioblastoma multiforme cell lines [11]. Furthermore, PI3K inhibitors
have exhibited favorable preclinical results [12].

In this experiment, PI3K inhibitor (PI103) was used to treat HSC stimulated by �brogenic factor-
transforming growth factor beta1 (TGF-β1) in vitro, the effects of PI103 on the PI3K/Akt signal pathway
was examined and the possible therapeutic effect of PI3K inhibitor was investigated, and the apoptosis
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rate and the intracellular Ca2+ concentration changes were observed to provide a theoretical basis for the
treatment of hepatic �brosis.

Materials And Methods
Cell culture Hepatic stellate cell lines cirrhotic fat storing cell (CFSC) isolated from carbon tetrachloride
(CCl4)- induced cirrhosis rats and acquired permanent natural properties were built and presented by
professor Greenwel [13] of the United States. The cells frozen in liquid nitrogen were resuscitated and
inoculated in Dulbecco’s modi�ed Eagle’s medium (DMEM) (Boehringer Ingelheim Corporation, USA)
containing 5% fetal bovine serum (FBS) (Hangzhou Sijiqing Biological Products Company, China) and 1%
penicillin streptomycin mixed solution in humidi�ed air at 37℃ with 5% CO2. When the cells were
monolayer dense, they were digested by 0.25% trypsin and passaged.

Cell grouping and treatment The cells were synchronized for 24h, then divided into three groups: control
group, TGF-β1 group, TGF-β1 + PI103 (Selleck Chemicals, USA) group. The control group was grown in
complete medium for 48h, the TGF-β1 group was grown in complete medium with 5ng/mL TGF-β1 for
48h, and TGF-β1 + PI103 group was grown in complete medium with 5ng/mL TGF-β1 for 24h, then
4µmol/L PI103 was added for 24h. In addition, HSCs were treated in a dose-dependent manner by PI103
to observe the effect of PI103 on HSCs proliferation.

Cell proliferation assay HSCs proliferation of each group was determined by MTT (3–4,5-Dimethylthiazol-
2-yl-2,5-diphenyltetrazolium bromide). The cell suspension was seeded in 96-well plates at a density of
2×104 cells/mL and 200µl per well. Each group was comprised of �ve wells and an empty zero well, 20µL
of 5g/L MTT (Sigma Company, USA), was added for 4h in each well and 200µL DMSO (Dimethyl
sulfoxide) (Sigma Company, USA) was added, then cells were exposed to a miniature oscillator shock for
10min. The enzyme-labelled instrument was set to deliver a single wave excitation at 490nm to measure
the cell absorbance value (A). The cell proliferation rate (PR) was calculated. PR = T/C×100%, where T is
the A value of the treatment group and C is the A value of the control group.

Cell morphological changes assay Morphological changes of the cells were observed under transmission
electron microscopy (HITACHI Company, Japan). The cells in the control group, TGF-β1 group and TGF-
β1 + PI103 group were centrifuged and �xed. After dehydration, transparency, waxing, embedding, slicing
and staining, the cellular internal structure was observed under transmission electron microscopy.

HSC apoptosis detection The cells in each group were digested, centrifuged and collected, and washed
with cold PBS(phosphate buffer saline), 1xBinding buffer 195µL and 5µL Annexin V (MultiSciences
Lianke Biotechnology Corporate Limited) were added into the cells, mixed gently for 30 min, centrifuged
and precipitated, discarded the supernatant, then added in 1x Binding buffer 195µL and 5µL PI (Propidine
iodide) (MultiSciences Lianke Biotechnology Corporate Limited), blow and mixed gently. The apoptosis of
cells was examined with Flow cytometry (Becton, Dickinson Company).
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Observation of Ca  2+  concentration The loaded cells were rinsed 2–3 times with PBS, and incubated at
37˚C, 5% CO2 for 20 min after adding 1mL DMEM (Boehringer Ingelheim Corporation), then was observed
with a laser scanning confocal microscope (Olympus Corporation, Japan). The Fluo-3-Acetoxymethyl
ester (Fluo-3AM) excitation wavelength was 488 nm and the emission wavelength was 530 nm, Ca2+

�uorescence absorbance was scanned. The average �uorescence intensity of the whole cell was
calculated by the data from the laser scanning confocal microscope and the image processing software
FV10-ASW1.7 Viewer. The relative value of �uorescence intensity was recorded in the experiment to
observe the dynamic change of the Ca2+concentration. The �uorescence intensity changes when the
concentration of Ca2+ changes in the HSCs loaded with Fluo-3AM. The change of Ca2+ concentration is
indicated by �uorescence intensity, and the higher the �uorescence intensity, the higher the concentration
of Ca2+. Therefore, the �uorescence intensity of each cell was measured to indicate the intracellular Ca2+

concentration. In each group, 6 HSCs were randomly selected, scanned for �uorescence, and the average
intensity value was calculated.

RT-qPCR assay Total RNA was extracted from HSCs using RNA extraction kit (Invitrogen, Thermo Fisher
Scienti�c, Inc., Rockford, IL, USA) following the manufacturer's instructions. The extracted RNA was
reverse transcribed using M-MLV Reverse Transcriptase (Thermo Fisher Scienti�c, Inc.). Subsequently,
real-time �uorescence quantitative polymerase chain reaction PCR(RT-qPCR) was performed with SYBR-
Green PCR kit (Thermo Fisher Scienti�c, Inc.) according to manufacturer's instructions. The following
primers were used for qPCR: PI3K, forward 5’ TAG GCT CCA AAC CGT TCT TTA TG3’ and reverse 5’ GAT
GAC GAG GAT TTG CTG ATG TA3’; Akt, forward 5’GCT GAG TAG GAG AAC TGG GGA AA 3’ and reverse 5’
TGA GAC CGA CAC CAG GTA TTT TG 3’. RT-qPCR was performed with 2µg total RNA and the target genes
PI3K and Akt were simultaneously ampli�ed using the above 50µL reaction system. Speci�c cycle
parameters were as follows: RT: 41 ℃ 45 min; PCR: 95 ℃ pre-denaturation 10 min into the cycle, 95 ℃
denaturation 15sec, 60 ℃ annealing 1min, 72 ℃ extension 1.5min, 35 cycles after 72 ℃ extension
10min. Calculation of mRNA expression of target gene. In RT-qPCR, each sample was repeated three
times, taking the mean value as Ct value. The Ct value is the cycle number of the �uorescence threshold
in the heat cycle instrument. The �uorescence quantitative analysis was performed with the PCR
ampli�cation instrument and the △Ct value was calculated. Relative quantitative 2−ΔΔCt method was
used to compare the difference of target gene mRNA expression.

Immunohistochemistry assay Immuno�uorescence staining was performed using the streptomycin
biotin-peroxidase immunohistochemistry kit (SP method) (Beijing Zhongshan Jinqiao company, China),
the experimental procedure was performed according to the kit instructions, the primary antibody
concentration (PI3K, Akt antibody-Beijing Biosynthesis Biotechnology, China; Type I, III collagen antibody-
Wuhan Boster Biological Technology, China) was 1: 100, and PBS instead of primary antibodies was
used as a negative control. The positive expression of protein was a diffuse brown yellow staining in the
cytoplasm. The stained cells were observed under microscope. The optical density of images was
detected by Image-Pro Plus software, the average optical density of each slice was randomly taken from
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6 visual �elds at a magni�cation, x200 as the expression of PI3K, Akt signal molecule and type I, III
collagen.

Western blot assay After HSCs were treated with TGF-β1 and PI103, the total cell proteins were extracted
with RIPA(Radio immunoprecipitation assay) lysis buffer (Wuhan Bobst Biotechnology Co., Ltd., China).
After 30 min of complete lysis, the cells were centrifuged at 12000 r/min at 4℃ for 20 min. Protein
concentration was determined using BCA Protein Detection Kit (Solarbio Science & Technology Co., Ltd.,
Beijing, China). Protein loading system was 20µg/10µl/well. Electrophoresis was performed on 10% SDS-
PAGE (sodium dodecyl sulfate-polyacrylamide gel electrohoresis) gel preparation kit (Zoman
Biotechnology Co., Ltd., Beijing, China), and electrically transferred to 0.45 µm PVDF(Polyvinylidene
�uoride) membrane. PVDF membrane was sealed with 5% skim milk for 2 h at room temperature, then
incubated with primary antibody (anti-phosphorylated-Akt (p-Akt) antibody: 1:1500; #bsm-52130R; Bioss
Biological Co. Ltd., Beijing, China; anti-cleaved-caspase 3 antibody: 1:1500; #AF7022; A�nity
Biosciences. Co. Ltd., USA; anti-caspase 3 antibody: 1:1500; #AF6311; A�nity Biosciences. Co. Ltd., USA.)
at 4℃ overnight, washed with TBST(Tris-buffered saline Tween) for 3 times, and incubated with
horseradish peroxidase-conjugated anti-rabbit (1:5000; # ZB2307, Zsbio Commerce Store, Beijing, China)
secondary antibody at room temperature for 1 h. Protein bands were detected using an ECL luminescent
reagent kit (Pierce Biotechnology, Inc., USA) and Image J software (version 1.6.0; National Institutes of
Health) analysis of protein gray values.

Statistical Analysis The obtained data were processed by SPSS 20.0 statistical analysis software.
Results were described as means ± SD (x̄ ± s). The multiple groups were compared with a one-way
analysis of variance (ANOVA), and the minimum difference signi�cant method (LSD) was used for
pairwise comparison. The difference in P < 0.05 was statistically signi�cant.

Results
Effect of PI3K inhibitor PI103 on proliferation The PR value of HSC in TGF-β1 group was signi�cantly
increased compared with the control group (P < 0.05). TGF-β1 + 1µmol/LPI103 group, TGF-β1 + 
2µmol/LPI103 group, TGF-β1 + 4µmol/LPI103 group HSC PR value was less than that of TGF-β1 group
(P < 0.05). With the increase of PI103 dose, HSC PR value decreased. The HSC PR value of TGF-β1 + 
4µmol/LPI103 group was similar to that of TGF-β1 + 2µmol/LPI103 group (P > 0.05) (Fig. 1A).

There were signi�cant differences in the PR value among groups (F = 67.67, P < 0.05). Compared with the
control group, the PR value in the TGF-β1 group increased signi�cantly (P < 0.05). The PR value in TGF-β1 
+ PI103(4µmol/L) group was signi�cantly lower than that in the TGF-β1 group(P < 0.05) (Fig. 1B).

Morphological changes of the cells were observed under
transmission electron microscopy
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In the control group, the cells were irregular in morphology, and there were branched pseudo feet on the
periphery, abundant cytoplasm, lipid droplets, mitochondria, and endoplasmic reticulum. Mitotic cells
were occasionally visible and apoptotic cells were rarely seen (Fig. 2A). In the TGF-β1 group, the number
of cells increased at the mitotic stage, the cytoplasm was more abundant, the lipid droplets decreased,
the mitochondria and the endoplasmic reticulum increased, the small amount of collagen �brous cells
were found between cells, and apoptotic cells were rare (Fig. 2B). In the TGF-β1 + PI103 group, the number
of apoptotic cells increased, characterized by nuclear pyknosis, an increased proportion of nucleus to
cytoplasm, less cytoplasm, mitochondria disintegrating into vacuoles or swelling, chromatin
condensation and concentration along the nuclear membrane with distinct �ower petal mass or crescent
shape. Occasionally, nucleus fragmentation and apoptotic body were seen (Fig. 2C).

Effect of PI3K inhibitor PI103 on apoptosis Apoptosis of HSC in different treatment groups was detected
by �ow cytometry (Fig. 3A). There was signi�cance difference in apoptosis rate among groups (F = 
115.00, P < 0.05). The apoptosis rates in the control group and TGF-β1 group were (1.70 ± 0.17)% and
2.97 ± 0.28 % respectively, and there was no signi�cant difference between two groups (P > 0.05), while

which in TGF-β1 + PI103 group (10.30 ± 0.68) % was signi�cantly higher than those in the control group
and the TGF-β1 group, the difference was statistically signi�cant (P < 0.05) (Fig. 3B).

Effect of PI3K inhibitor PI103 on Ca2+

The �uorescence intensity of cells in each group was different (Fig. 4). There were signi�cant differences
in Ca2+ concentration among groups (F = 16.36, P < 0.05). The intracellular Ca2+ concentration in the TGF-
β1 group was higher than that in the control group, while which in TGF-β1 + PI103 group was between the
control group and TGF-β1 group. The intracellular Ca2+ concentration of HSC in the control group, TGF-β1
group and TGF-β1 + PI103 group was (1037.82 ± 65.99), (1697.28 ± 212.14) and (1379.11 ± 265.22)
respectively, and the difference was statistically signi�cant between pairwise comparison (P < 0.05) (Fig.
4).

Expressions of mRNA of PI3K and Akt signal molecules The mRNA expression of PI3K signal molecule in
the control group was set to 1, and the expression multiple of PI3K signal molecule in the TGF-β1 group
and TGF-β1 + PI103 group was 1.84 and 0.77 respectively. Compared with the control group, the PI3K
mRNA expression in the TGF-β1 group was signi�cantly increased, while which in TGF-β1 + PI103 group
was signi�cantly decreased, and the difference was statistically signi�cant (P < 0.05). The mRNA
expression of PI3K signal molecule in TGF-β1 + PI103 group was decreased when compared with the
TGF-β1 group (P < 0.05). The expression multiple of Akt signal molecule mRNA in the control group was
set to 1; The mRNA expression of Akt signal molecules in the TGF-β1 group and TGF-β1 + PI103 group
were 1.72 and 0.87 respectively. Compared with the control group, the Akt mRNA expression of TGF-β1
groups signi�cantly increased (P < 0.05), and the expression of TGF-β1 + PI103 group was slightly
reduced, and the difference was not statistically signi�cant (P > 0.05). Comparison of TGF-β1 + PI103
group and TGF-β1 group, the expression of Akt signal molecule mRNA signi�cantly decreased (P < 0.05)
(Fig. 5).
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Protein expressions of PI3K, Akt and type , III collagen The results of immunocytochemistry showed that
the positive expressions of PI3K, Akt signal molecule and type I, III collagen were all brown-yellow
granules deposited in the cytoplasm of hepatic stellate cells, which were found in all groups and there
was obvious around the nucleus, but the number of positive cells and the depth of staining were different
in each group. Compared with the blank control group, the number of positive cells in TGF-β1 group was
more and the color was deepened. After adding PI3K inhibitor PI103, the number of positive cells
decreased and the staining became lighter( Fig. 6A).

Image analysis showed that the expressions of PI3K, Akt signal molecule and type , III collagen in TGF-
β1 group were increased when compared with the control group, and the differences were statistically
signi�cant (P < 0.05), while compared with TGF-β1 group, which in TGF-β1 + PI103 group decreased, and
the difference were statistically signi�cant (P < 0.05)( Fig. 6B).

The protein expressions of p-Akt, caspase-3 and cleaved caspase-3 The protein expressions of p-Akt,
caspase-3 and cleaved caspase-3 were detected by western blot (Fig. 7A and B). The protein expression
of p-Akt and cleaved caspase-3 in the TGF-β1 group increased signi�cantly, while which of caspase-3
decreased when compared with the control group (P < 0.05). Compared with the TGF-β1 group, the protein
expression of p-Akt in TGF-β1 + PI103 group decreased (P < 0.05), while which of caspase-3 and cleaved
caspase-3 in TGF-β1 + PI103 group increased signi�cantly (P < 0.05).

Discussion
The occurrence of liver �brosis is the result of the formation and degradation of the interstitial �bres of
liver cells, while the activated HSC is the main source of the extracellular matrix. The activation and
proliferation of HSCs is the central event in the occurrence of liver �brosis [14]. Promoting the apoptosis
of HSCs, reducing the number of HSCs and reducing the extracellular matrix have become new strategies
for the treatment of liver �brosis [15, 16]. PI103 is a powerful compound that inhibits the activity of
enzymes related to growth and proliferation at low concentrations and reduces the degree of
phosphorylation of PKB/Akt by inhibiting PI3K, thus inducing cell cycle stagnation in the G0/G1 phase
[17]. There are many researches about PI103 inhibiting proliferation and promoting apoptosis of tumor
cells, however, PI103 has not been reported in HSC research.

In this experiment, the proliferation rate of cells in TGF-β1 group was 2.72 times higher than that in
control group, while which in HSC stimulated by TGF-β1 was reduced by 4µmol/L PI103, and 4µmol/L
PI103 increased the apoptosis rate of HSC (P < 0.05). These results indicated that TGF-β1 could
signi�cantly promote the proliferation of HSC, PI3K inhibitor PI103 could signi�cantly inhibit the
proliferation and promote the apoptosis of HSC. Transmission electron microscopy also con�rmed that
there were typical characteristics of apoptosis in TGF-β1 + PI103 group.

Studies have shown that the activation of PI3K made Akt transposition to the cell membrane, activated
the Akt completely and changed conformation [18], then the activated Akt could transfer anti-apoptotic
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signal to its downstream channel effect factor, thus played the role of antagonism to cell apoptosis and
promoted cell growth and proliferation. Activation of PI3K/Akt pathway in hepatic stellate cells promotes
hepatic �brosis [19]. PI103, an inhibitor of PI3K, mould inhibit the HSC proliferation and promote the HSC
apoptosis through negative regulation of PI3K signalling pathway.

During the activation of HSC, calcium channels in HSC were opened to a great extent, which caused
signi�cant cell contraction. The increase of Ca2+ concentration in HSC is directly related to the
contraction of HSCs [20]. In the experiment, the effect of TGF-β1 and PI103 on the Ca2+concentration was
observed by laser scanning confocal microscopy (LSCM) using a calcium �uorescence probe Fluo-3AM.
When compared with the control group, the �uorescence intensity of HSC in TGF-β1 group enhanced,
Ca2+ concentration increased, and the difference was statistically signi�cant (P < 0.05). TGF-β1 could
cause calcium overload in HSCs. The mechanism of Ca2+ elevation in HSC induced by TGF-β1 mould be
related to the change of activity and gene expression level of Na+/Ca2+ exchanger [21]. After the PI3K
inhibitor PI103 was used to treat the HSC stimulated by TGF-β1, the Ca2+ �uorescence intensity
weakened, Ca2+ concentration decreased, and the difference was statistically signi�cant (P < 0.05) when
compared with the TGF-β1 group. PI103 mould inhibit the contraction and promote apoptosis of HSC
possibly by reducing the concentration of Ca2+, but the speci�c mechanism of action was unknown, and
further study was needed.

The results of RT-qPCR showed that the mRNA level of PI3K and Akt was higher in TGF-β1 group than
that in the control group (P < 0.05), which in TGF-β1 + PI103 group decreased (P < 0.05) when compared
with TGF-β1 group, and it indicated that PI3K inhibitor PI103 inhibited the gene expression of PI3K and its
downstream signaling molecule Akt. The results of immunocytochemistry showed that the expressions
of type I and III collagen were increased in hepatic stellate cells stimulated by TGF-β1 in vitro, PI3K
inhibitor PI103 could reduce the expression of type I and III collagen, and the difference was statistically
signi�cant (P < 0.05). It suggested that PI103 could block the process of hepatic �brosis by inhibiting the
expression of type I and III collagen in hepatic stellate cell. The research has reported that Tormentic acid
promoted cell apoptosis and inhibited the expression of collagen type I and III, and inhibited the
phosphorylation of PI3K and Akt via the inhibition of the PI3K/Akt pathway [22]. Another study has
showed that blocking PI3K/Akt pathway led to inhibit HSC activation [23].

Caspase-3 is the most important protease in the process of apoptosis, the most critical executor of
apoptosis in the downstream of caspase, and plays the �nal pivotal role in the apoptosis process
initiated by various factors[24]. Caspase-3 usually exists in the cytoplasm in the form of zymogen, which
is activated in the early stage of apoptosis, and cleaved caspase-3 is an activated form of caspase-3[25].
In this study, the results of Western blot showed that PI103 increased the protein expression of caspase-3
and cleaved caspase-3, these suggested that PI103 increased the expression of caspase-3, an apoptotic
protein, and promoted the apoptosis of HSC. The intervention of PI103 may bring new hints for anti-
�brosis therapy.
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Conclusion
PI3K/Akt pathway is an important signal transduction pathway in cells, which can promote the
proliferation of HSCs. PI3K inhibitor PI103 could promote apoptosis of HSCs, inhibit the cell proliferation,
decrease the intracellular Ca2+ concentration, reduce the phosphorylation of Akt, block the conduction of
PI3K/Akt signaling pathway, increase the protein expression of caspase-3 and cleaved caspase-3,thereby
reduce the formation of type I and III collagen, and these provided the theoretical basis for the treatment
of hepatic �brosis. Our study demonstrates that PI3K inhibitor PI103 can restrain the progression of
hepatic �brosis through PI3K/Akt-dependent HSC apoptosis, and which may serve as a potential novel
target for anti-�brosis therapy.
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Figures

Figure 1

The proliferation rates (PR) of hepatic stellate cells in different groups. * P<0.05 compared with the
control group; #P<0.05 compared with TGF-β1 group; $ P<0.05 compared with TGF-β1+1μmol/LPI103
group.

Figure 2
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Morphological changes of hepatic stellate cells in different treatment groups. A: control group (×7000); B:
TGF-β1 group (×6000); C: TGF-β1+ PI103 group (×8000). 

Figure 3

Apoptosis of hepatic stellate cells in different treatment groups detected by �ow cytometry. A Apoptosis
rates of HSC cells were detected by Annexin V-FITC/PI staining. B The percentages of apoptosis HSC
cells after different treatment. * represents P<0.05 compared with the control group; # represents P<0.05
compared with TGF-β1 group.
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Figure 4

Ca2+ �uorescence intensity of hepatic stellate cells in different treatment groups detected by the laser
confocal scanning microscope. A Ca2+ �uorescence intensity. B Intracellular Ca2+ concentration. * P<0.05
compared to the control group; # P<0.05 compared with TGF-β1 group.
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Figure 5

The relative multiple of mRNA expression of PI3K and Akt signal molecule in different groups. *P<0.05,
when compared with the control group; #P<0.05, when compared with TGF-β1 group.
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Figure 6

The protein expression was detected by immunocytochemistry method of hepatic stellate cells in
different group (magni�cation, x200). A Immunocytochemistry graph. B The expressions of the average
optical density of PI3K, Akt signal molecule and type , III collagen in different groups. * represents P<0.05
compared to the control group; # represents P<0.05 compared with TGF-β1 group.
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Figure 7

Changes in intracellular p-Akt, caspase-3 and cleaved caspase-3 protein levels. A The protein bands in
HSC of p-Akt, caspase-3 and cleaved caspase-3. B Related proteins gray value analysis. * P<0.05
compared to the control group; # P<0.05 compared with TGF-β1 group.


