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Abstract

AIM: To explore the protective effect and the relevant
mechanisms of Fufang Biejia Ruangan Pills (FFBIJRGP)
on hepatic fibrosis /n vivo and in vitro.

METHODS: Hepatic fibrosis was induced by carbon
tetrachloride composite factors. Adult Wistar rats were
randomly divided into four groups: normal control
group; hepatic fibrosis model group; FFBJRGP-treated
group at a daily dose of 0.55 g/kg; and colchicine-
treated group at a daily dose of 0.1 g/kg. The effects
of FFBJRGP on liver function, serum levels of hyaluronic
acid (HA), type IV collagen (CIV), type Il procollagen
(PC 1), laminin (LN), histopathology, and expression
of transforming growth factor (TGF-B1) and Smad3 in
hepatic fibrosis were evaluated /n vivo. The effects of
FFBIJRGP on survival rate, hydroxyproline content and
cell cycle distribution were further detected /in vitro.

RESULTS: Compared with the hepatic fibrosis model
group, rats treated with FFBJRGP showed a reduction in
hepatic collagen deposition and improvement in hepatic
lesions. Compared with those of the model group, the
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activities of alanine aminotransferase (62.0 £ 23.7 U/L)
and aspartate aminotransferase (98.8 + 40.0 U/L) in
the FFBIJRGP-treated group were decreased (50.02 +
3.7 U/L and 57.2 + 30.0 U/L, respectively, £ < 0.01).
Compared with those in the model group, the levels of
PCII (35.73 £ 17.90 ng/mL), HA (563.82 + 335.54 ng/
mL), LN (89.57 £ 7.59 ng/mL) and CIV (29.20 * 6.17
ng/mL) were decreased to 30.18 + 9.41, 456.18 =+
410.83, 85.46 = 7.51 and 28.02 + 9.45 ng/mL, respec-
tively. Reverse-transcriptase polymerase chain reaction
and Western blotting also revealed that expression of
TGF-g1 and Smad3 were down-regulated /n vivo. Cell
proliferation was inhibited, the level of hydroxyproline
was decreased compared with the control group (P <
0.01), and the cell cycle was redistributed when ex-
posed to FFBIRGP /n vitro.

CONCLUSION: FFBJRGP inhibits hepatic fibrosis /n
vivo and in vitro, which is probably associated with
downregulation of fibrogenic signal transduction of the
TGF-B-Smad pathway.

© 2013 Baishideng. All rights reserved.
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Core tip: Fufang Biejia Ruangan Pill (FFBIRGP) is the
first anti-fibrosis drug approved by the China State
Food and Drug Administration. It has been demonstrat-
ed that FFBIJRGP has a better efficacy of anti-fibrosis.
However, the underlying therapeutic mechanisms of
FFBJIRGP in hepatic fibrosis are still unclear. In our
study, FFBJRGP showed a strong ameliorative effect in
hepatic fibrosis /n vivo and in vitro. It reduced produc-
tion and deposition of collagen in liver tissues. FFBJRGP
inhibited expression of transforming growth factor
(TGF-B1) and Smad3, which implied that inhibition of
TGF-B/Smad-mediated fibrogenesis may be a central
mechanism by which FFBJRGP protects against liver in-
jury.
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INTRODUCTION

Liver fibrosis represents the final common pathway
of virtually all chronic liver diseases. It is characterized
by the excessive accumulation of extracellular matrix
(ECM) and activated hepatic stellate cells (HSCs) that
are undergoing myofibroblast transition. Several stud-
ies have shown that hepatic fibrosis is a reversible dis-
ease, therefore, an effective treatment would probably
prevent or reverse the fibrotic process in the liver”. Tn
the long pathological progression of hepatic fibrosis to
cirrhosis, transforming growth factor (TGF)-B1 is one
of the strongest profibrotic cytokines™, and TGF-B-
Smad signaling is the main signal transduction pathway o
which has been verified by several related studies. The
downregulation of TGF-f expression and modulation
of TGF-B-Smad signaling may be effective in preventing
liver fibrosis™.

Traditional Chinese medicine plays a unique role in
the treatment of liver fibrosis. Fufang Biejia Ruangan
Pill (FFBJRGP) has been demonstrated to have a better
antifibrotic efficacy for its traditional Chinese medical
effects of “softening and resolving hard masses, dissolv-
ing blood stasis and detoxication, replenishing Qi and
Blood”. Numerous clinical observations have confirmed
that patients with hepatic fibrosis receiving FFBJRGP
have a favorable outcome'”. However, the underlying
therapeutic mechanisms of FFBJRGP in hepatic fibrosis
are still unclear. Thus, in the present study, we investi-
gated the antifibrotic effect and potential mechanisms
of action of FFBJRGP in hepatic fibrosis, in order to
establish the clinical efficacy and make better application
of FFBJRGP.

MATERIALS AND METHODS

Composition of FFBJRGP

The composition of FEBJRGP includes Carapax Triony-
¢is, Radixc Paeoniae Rubra, Radix Angelicae Sinensis, Codonogp-
sis Pilosula and Radix Astragali.

In vivo study

Animals and experiment protocol: Healthy adult
Wistar rats, female and male, weighing 237.8 £ 8.5 g,
were obtained from the Experimental Animal Center
of Academy of Medical Sciences of Chinese People’s
Liberation Army (Beijing, China). All animals were cared
for according to the Guide for the Care and Use of
Laboratory Animals (NIH Publications, No. 80-23, re-
vised in 1996). Housed in a room with a 12-h light-dark
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cycle (temperature 22-24 'C and 50%-60% humidity),
the rats wete given ad /ibitum access to standard labora-
tory rodent chow and water. All processes conformed to
international guidelines on the ethical use of animals.

The rats were subcutaneously injected with carbon
tetrachloride (CCls) dissolved in peanut oil (CCls: peanut
oil = 4:6, v/v), 0.5 mL/100 g body weight for the first
time, and then 0.3 mL/100 g body weight twice weekly
for 8 wk. In the first 2 wk, rats were raised with feed-
stuff 1 (80% corn meal, 20% lard, and 0.5% cholesterol).
After 2 wk, they were raised with feedstuff II (corn
meal and 0.5% cholesterol). At the same time, 1 mL 30%
alcohol was given orally to each rat every other day from
the beginning;

The rats were randomly divided into the normal
control group (7 = 6); model group (7 = 14); FFBJRGP
treatment group (# = 12); and colchicine positive control
group (7 = 12). In the FFBJRGP treatment group, FFB-
JRGP was administered orally at 0.55 g/kg daily, which
was equal to the dose in humans. The rats in the positive
control group were given colchicine orally at a daily dose
of 0.1 g/kg, which was also equal to the dose for hu-
mans. The rats in the normal control and model groups
were administered the same volume of physiological sa-
line as for the FFBJRGP group.

Liver laboratory tests: Serum alanine aminotransferase
(ALT) and aspartate aminotransferase (AST) activities
were measured using commercially available kits (Ji-
ancheng Institute of Biotechnology, Nanjing, China) ac-
cording to the manufacturer’s instructions.

Serum levels of hyaluronic acid, type IV collagen,
type Il procollagen and laminin: Serum levels of
hyaluronic acid (HA), type IV collagen (CIV), type I
procollagen (PCII) and laminin (ILN) were determined
by radioimmunoassay using commercially available kits
(Beifang Institute of Biotechnology, Beijing, China) ac-
cording to the manufacturer’s instructions.

Histological examination

Liver tissues were collected from the left lobe of the
liver of each rat, and fixed in 15% buffered parafor-
maldehyde, and dehydrated in a graded alcohol series.
Specimens were embedded in paraffin blocks, cut into
5-um-thick sections and placed on glass slides. The sec-
tions were stained with hematoxylin-eosin and Ponceau
S, Fibrosis was graded according to the method of
Scheuer™ as follows: stage 0: no fibrosis; stage 1: in-
crease in collagen without formation of septa (small sat-
ellite expansion of the portal fields), expansion of portal
tracts without linkage; stage 2: formation of incomplete
septa not interconnecting with each other, from the
portal tract to the central vein; stage 3: complete but
thin septa interconnecting with each other, which divide
the parenchyma into separate fragments; and stage 4:
complete cirrhosis, similar to stage 3 with thicker septa.
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Pathological examination was performed by the same
pathologist who was blinded to the treatment assign-
ment for the rats.

Determination of TGF-f1 mRNA level in liver tis-
sues by real-time reverse transcriptase-polymerase
chain reaction: Total RNA was extracted from liver
tissues of each group with the tissue/cell total RNA
isolation kit according to the manufacturer’s protocol
(Dalian TaKaRa Biotechnology Company, Dalian, Chi-
na). The quantity and purity of RNA were detected by
determining absorbance at 260/280 nm using a spectro-
photometer. Total RNA was reversibly transcribed into
cDNA using the cDNA synthesis kit according to the
manufacturer’s protocol (Dalian TaKaRa Biotechnology
Company, Dalian, China). The ABI PRISM 7900 HT
Real Time-polymerase chain reaction (PCR) System and
real-time PCR kit were used according to the manufac-
turers’ instructions. The specific primers for the target
gene and B-actin were synthesized by Dalian TaKaRa
Biotechnology Company (Dalian, China), as follows:
TGF-B1: 5>-TGGCGTTACCTTGGTAACC-3’ (for-
ward); 5-GGTGTT GAGCCCTTTCCAG-3’ (reverse);
B-actin: 5>~ ACCCTTAAGGCCAACCGTGA AAAG-3’
(forward); 5>-TCATGAGGTAGTCTGTCAGGT-3’ (te-
verse).

The two-step PCR procedure was as follows: pre-
denaturation for 30 s at 95 C, 1 cycle; 94 C for 15 s
and 56 ‘C for 40 s, 40 cycles. The final products were
identified by electrophoresis in 1.5% agarose gel and
melt curve analysis. Melt curve detection: 95 C for 15 s,
60 ‘C for 15 s, and 95 ‘C for 15 s. The final results wetre
described with the relative values (2. The calcula-
tion and analysis were performed by Sequence Detection
Software version 2.1 in the ABI PRISM 7900 HT Real
Time PCR System.

Determination of Smad3 level in liver tissues by
Western blotting: Total protein was extracted from
liver tissues and analyzed with bicinchoninic acid protein
concentration assay kit. Sample protein was separated
by electrophoresis in 12% SDS-PAGE with a Bio-Rad
electrophoresis system (Hercules, CA, United States).
The primary antibodies (rabbit anti Smad3 antibody,
1:1000 dilution) were incubated at 4 ‘C overnight. The
corresponding horseradish-peroxidase-conjugated sec-
ondary antibodies (anti-rabbit IgG, 1:5000 dilution) were
incubated at room temperature. Immobilon Western
chemiluminescent horseradish peroxidase substrate and
Quantity ONE were used for revealing and quantitative
analysis of the blots. B-actin was used as the internal
control.

In vitro study

Drug serum preparation: The normal rats were ad-
ministered with FFBJRGP and colchicine at a dose of
0.55 and 0.1 g/kg, respectively, for 2 d. At 2 h after the
final administration, the sera were collected from the
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rats, mixed, and inactivated at 56 C for 30 min. The
blank control sera were collected from the normal rats.

Cell culture: HSC-L.X-2 cells, an immortalized human
HSC line, were cultured in Dulbecco’s Minimal Essential
Medium (DMEM) supplemented with 10% fetal bo-
vine serum (FBS). Cultures were placed in a humidified
atmosphere of 5% COq at 37 C, and the medium was
changed twice a week.

Cell viability test: HSC-LX-2 cells were seeded into
96-well plates at a density of 2 X 10" cells/well until 50%
confluence. Cells treated with the above drug sera (20
ulL/well) for 48 h were incubated with 5 mg/mlI. methyl
thiazolyl tetrazolium (MTT) in DMEM for 4 h at 37 C.
The supernatant was removed and 100 pl. DMSO was
added to each well to dissolve the formazan product.
Absorbance at 570 nm was measured using a microplate
reader.

Determination of hydroxyproline content: Collagen
was determined by estimating the hydroxyproline con-
tent, an amino acid characteristic of collagen. HSC-LX-2
cells were lysed after treatment with the above drug sera.
The lysates were used to measure hydroxyproline con-
tent using commercially available kits according to the
manufacturer’s instructions (Jiancheng Institute of Bio-
technology, Nanjing, China).

Cell cycle analysis: For cell cycle analysis, HSC-LX-2
cells were synchronized by serum starvation in medium
containing 0.4% serum for 24 h and induced to re-enter
the cell cycle by an exchange of DMEM supplemented
with 10% FBS. Drug sera of different groups were add-
ed (1 mL/bottle); the cells were cultured for 48 h and
then harvested; washed and suspended in phosphate-
buffered saline (PBS) twice; fixed in 80% ethanol for
48 h at 4 'C; and suspended in 500 pl. PBS containing
RNase A for 30 min at 37 C. A total of 2 X 10° cells
were harvested and resuspended in 0.5 mL of a solution
containing 50 pg/mL propidium iodide, 1 mg/mL so-
dium citrate, 100 pg/mL RNase, and 0.1% Triton X-100.
Flow cytometric analysis was made with a fluorescence-
activated cell sorter. Forward light scatter characteristics
were used to exclude cell debris from the analysis. The
GO0/G1 and S phases of the cell cycle were analyzed by
diploid staining profiles.

Statistical analysis

All values were expressed as mean = SD. Comparisons
were analyzed by one-way ANOVA using the SPSS 12.0
statistical package. Differences were considered statisti-
cally significant at P < 0.05.

RESULTS

Effect of FFBJRGP on liver function
There were significant differences in the ALT and AST
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Table 1 Effect of Fufang Biejia Ruangan Pill on serum levels (mean + SD)

Group ALT(U/L) AST(U/L) PCIl (ng/mL) HA (ng/mL) LN (ng/mL) CIV (ng/mL)
Control 23.8+8.5° 30.0+11.4° 15.16 £ 15.12° 205.30 +48.92" 82.02 £ 8.86 21.71£1.76
Model 62.0+£23.7 98.8 +£40.0 35.73 £17.90 563.82 £ 335.54 89.57 £7.59 29.20 £6.17
FFBJRGP-treated 50.02+3.7 57.2 +30.0° 30.18 £9.41 456.18 +£410.83 85.46 £ 7.51 28.02 £9.45
Colchicine-treated 46.1+14.8 66.0 £33.2° 34.08 £9.19 313.17 + 230.06° 88.61 £ 8.97 29.22£7.95

*P < 0.05, °P < 0.01 vs model group. ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; PCII: Type T procollagen; HA: Hyaluronic acid;

LN: Laminin; CIV: Type IV collagen; FFBJRGP: Fufang Biejia Ruangan Pill.

Figure 1 Histological profiles of liver tissues in rats. A: Normal rats; B: Rats with hepatic fibrosis; C: Fufang Biejia Ruangan Pill-treated rats; D: Colchicine-treated

rats (stained with hematoxylin and eosin, x 100).

activities among the experimental groups. The ALT and
AST activities in the model group were significantly
higher compared with those in the normal control group
(P < 0.01), while those in the FFBJRGP-treated group
(0.55 g/kg) were significantly lower than in the model
group (P < 0.01), and those in the colchicine-treated
group (0.1 g/kg) were also lower than in the model
group (P < 0.05) (Table 1).

Effect of FFBJRGP on serum levels of PCIIl, HA, LN and
Clv

The serum levels of PCII, HA, LN and CIV were sig-
nificantly increased in the model group, as serum mark-
ers of hepatic fibrosis, when compared with the normal
control group. The FFBJRGP-treated (0.55 g/kg) and
colchicine-treated (0.1 g/kg) groups had decreased se-
rum levels of PCIII, HA, LN and CIV (Table 1).

Effect of FFBJRGP on hepatic histopathology
At the end of the study, normal hepatic lobules, without
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fibroplasia and inflammatory cell infiltration, were ob-
served in normal rats (Figure 1A). Many inflammatory
cells infiltrated the intra- and inter-lobular areas, and cell
degeneration, focal necrosis and bile duct proliferation
were found in rats with hepatic fibrosis (Figure 1B). The
histological pattern of the livers treated by FFBJRGP
showed a low level of infiltration of leukocytes, nectosis,
and bile duct proliferation (Figure 1C). Similar trends
were also observed in the colchicine group (Figure 1D).

Effect of FFBJRGP on hepatic collagen deposition

The rat liver was stained with Ponceau S, which showed
the collagen fibers as red. Normal hepatic lobules with-
out fibroplasia were observed in normal rats. Complete
septa interconnecting with each other were formed,
which divided the parenchyma into separate fragments
in the model group. The rats treated with FFBJRGP and
colchicine had less pronounced destruction of the liver
architecture, with decreased collagen deposition (Table 2,
Figure 2).
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Table 2 Liver histopathological semiquantitative scores (mean
+ SD)

Group n Scores Staging scores

Control 6 0.00 + 0.00°
Model 13 2 11 26.08 + 5.85
FFBJRGP-treated 9 4 20.33 +6.12°
Colchicine-treated 9 1 3 B 2 19.00 + 6.38°

°P < 0.01 vs model group. FFBJRGP: Fufang Biejia Ruangan Pill.

Effect of FFBJRGP on TGF-31 and Smad3 expression in
liver

The expression of TGF-f1 and Smad3 in the rat liver
was quantified. Expression of TGF-B1 was twofold
higher in the model group than in the normal control
group. FFBJRGP and colchicine therapy significantly
decreased TGF-f1 expression (Table 3). Compared with
the normal control group, the expression of Smad3 in
the model group was increased (P < 0.01). Compared
with the model group, expression of Smad3 was de-
creased in the FFBJRGP and colchicine groups (Table 3,
Figure 3).

FFBJRGP significantly suppresses HSC-LX-2 cell
proliferation

The antiproliferative activity in HSC-LX-2 cells was
determined by cell viability using the MTT assay. HSC-
LX-2 cell proliferation was inhibited by FFBJRGP. Com-
pared with the blank group (100%), FFBJRGP at a dose
of 0.55 g/kg inhibited HSC-LX-2 cell proliferation by
31%, and colchicine at a dose of 0.1 g/kg inhibited pro-
liferation by 28%. The antiproliferative effects were not
related to the nonspecific cytotoxic effects of FFBJRGP
because cells showed normal morphology.

FFBJRGP significantly reduces hydroxyproline content
To assess the effect of FFBJRGP on ECM production in
HSC-LX-2 cells, hydroxyproline content was examined.
Hydroxyproline content was decreased in the FFBJRGP
group (1.78 £ 0.06 pg/mL, P < 0.01) compared with the
blank group (2.35 * 0.12 pg/mL), and it was also de-
creased in the colchicine group (1.91 £0.14 pg/mL, P<
0.01).

Effect of FFBJRGP on cell cycle

Flow-cytometric assays were carried out to evaluate the
effect of FFBJRGP on the cell cycle of activated HSC-
LLX-2 cells. Compared with the blank control, FFBJRGP
altered the percentage of cells in the Go/G1 and S
phases. The percentage of cells in the Go/G1 phase was
increased in the FFBJRGP group (52.6% * 1.2%, P <
0.01) compared with the blank group (46.7% £ 0.0%),
and the percentage of cells in S phase was decreased in
the FFBJRGP group (34.9% £ 7.9%) compared with
the blank group (42.1% £ 0.5%). However, the change
in the percentage of cells in the Go/Giand S phases was
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not obvious in the colchicine group.

DISCUSSION

Hepatic fibrosis is thought to be a reversible disease,
however, at present there is no satisfactory method in
clinical practice to reverse the pathological process.
Several drugs, including antisense TGF-f3 receptor, cy-
tokines”, antioxidants, chemical drugs, soluble type I
receptor of TGF-f1, and TGF-B1 antibody have been
used to block experimental hepatic fibrosis, but their ef-
fects are not as promising as we expected. Besides, some
traditional Chinese drugs are effective in preventing
fibrogenesis and other causes of chronic liver injury[m],
and this offers mote hope for the future control of liver
fibrosis and cirrhosis'". These drugs have the advan-
tages of being cheap, safe and easy to acquire, but most
of them atre limited in animal experiments and clinical
observation, and systematic study at molecular level is
lacking;

The activation of HSCs by cytokines is considered
to be of importance during the long duration of liver
fibrosis. These activated HSCs then become the main
source of most cytokines and collagen. Among the
cytokine-mediating factors, TGF-f31 is an essential pro-
fibrogenic factor'”'". In addition, the TGF-B-Smad
signaling pathway is the main pathway of TGF—BlUS’ZOJ,
which transfers the stimulating signal from outside into
the affected cells. The Smad proteins consist of a large
family of transcription factors, which are also found in
vertebrates, insects and nematodes. To date, Smads are
the only TGF-B receptor substrates with the ability to
propagate signals. Two different transmembrane pro-
tein serine/threonine kinases, named as TGF-3 recep-
tor type [ and II, are brought together by the ligand,
which acts as a receptor assembly factor”"), Before this
occurs, receptor 1 is inactive because a wedge-shaped
GS region is inserted into the kinase domain, dislocating
the catalytic center. During TGF-f signal transduction,
receptor II is activated firstly. TGF-f and its receptor
then form an activated complex. In the ligand-induced
complex, activated receptor Il phosphorylates the GS
region of receptor type I, resulting in the activation
of the receptor I kinase. The type I receptors specifi-
cally recognize the Smad subgroup known as receptor-
activated Smads (R-Smads), which are Smad 2 and Smad
34, R-Smads are activated and form a complex con-
sisting of R-Smads and Smad 4, which belongs to Co-
Smad. The Smads complex accumulates in the nucleus.
This procedure leads to the formation of the functional
transcriptional complexes. The R-Smads and Co-Smads
in this complex may participate in DNA binding and
recruitment of transcriptional cofactors™. CREB bind-
ing protein is the main downstream molecule and the
general transcriptional coactivator. After transfer into the
nucleus, the transcriptional complex binds to the certain
domain of the target gene and causes gene expression,
such as collagen production. Excess collagen production
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Figure 2 Profiles of liver tissues in rats. A: Normal rats; B: Rats with hepatic fibrosis; C: Fufang Biejia Ruangan Pill-treated rats; D: Colchicine-treated rats (stained

with Ponceau S, x 100).

Table 3 Expression of transforming growth factor-g1 and

Smad3 (mean + SD)

Groups TGF-B1/B-actin Smad3/p-actin
Control 1.00 +0.00° 0.62 +0.08"
Model 3.29+2.08 1.33£0.10
FFBJRGD-treated 2.08 +0.57 0.95+0.12"°
Colchicine-treated 2.25+0.82 1.15+0.06

°P < 0.01 vs model group. TGF-B: Transforming growth factor-; FFBJRGP:
Fufang Biejia Ruangan Pill.

leads to collagen deposition in liver tissues and eventu-
ally hepatic fibrosis or cirrhosis. The TGF-B-Smad sig-
naling pathway is important in the formation of hepatic
fibrosis, therefore, blocking its transduction may inhibit
hepatic fibrosis. Inhibition of the TGF-f-Smad signaling
pathway or modulating the gene expression of certain
Smads can interfere with hepatic fibrosis™™"

Hepatic fibrosis is characterized by abnormal accumu-
lation of ECM proteins, particulatly collagen. The main
collagen-producing cells in the liver are HSCs, which prolif-
erate and undergo a process of activation during the devel-
opment of fibrosis, resulting in increased capacity for col-
lagen synthesis. A simple and reproducible tool is necessary
to assess accurately the degree of hepatic fibrosis in clinical
practice.

According to the theory of traditional Chinese medi-
cine, hepatic fibrosis is characterized by internal damp
(Shi), heat (Re), poison (Du), blood stasis (Yu), and both
Qi and Yin asthenia®?’. In the present study, not only
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Smad3

Figure 3 Western blotting for Smad3 expression in rats. A: Normal rats;
B: Rats with hepatic fibrosis; C: Fufang Biejia Ruangan Pill-treated rats; D:
Colchicine-treated rats.

CCls, but also cholesterol, lard and alcohol were used to
establish a model of hepatic fibrosis. CCl4 is poison, and
cholesterol, lard and alcohol produce damp and heat,
which cause healthy energy asthenia, blood stasis exacer-
bation, unrelievable damp and heat, and induce hepatic
fibrosis. This model well simulates these symptoms. The
serum markers of ECM have been used for the assess-
ment of hepatic fibrosis because they are neither invasive
nor unavailable. Serum levels of CIV, PCII, HA and LN
are positively correlated with the inflaimmatory activity
and degree of hepatic fibrosis. Hydroxyproline content
in the liver is considered another index of collagen me-
tabolism and provides valuable information about the
biochemical and pathological states of liver fibrosis. The
present study demonstrated that consumption of FFB-
JRGP prevented the development of hepatic fibrosis in a
rat model of CCl-induced liver fibrosis. The results were
confirmed by both liver histology and quantitative mea-
surement of serum levels of CIV, PCII, HA and LN.
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Accordingly, inhibition of proliferation, and reduced col-
lagen content, were also observed in activated HSC-LX-2
cells following FEBJRGP treatment. We also found that
FFBJRGP downregulated the expression of TGF-B1 and
Smad3, and altered the percentage of cells in the Go/G1
and S phases.

In conclusion, the traditional Chinese medicine FFB-
JRGP shows significant antifibrotic effects. Inhibiting ac-
tivation of TGF-§ /Smad signaling may be an undetlying
mechanism by which FFBJRGP protects against chronic
liver disease associated with fibrosis.

COMMENTS

Background

In China, the incidence of hepatic cirrhosis is still high. Hepatic cirrhosis de-
velops from fibrosis. If treated properly at the fibrosis stage, cirrhosis can be
prevented. Fufang Biejia Ruangan Pill (FFBJRGP), a Chinese medical product,
is used extensively for the treatment of hepatic fibrosis. FFBJRGP has better
antifibrotic efficacy due to its effects of “softening and resolving hard masses,
dissolving blood stasis and detoxication, replenishing Qi and Blood” in the phi-
losophy of traditional Chinese medicine. However, the underlying therapeutic
mechanisms of FFBJRGP in hepatic fibrosis are still unclear, even though it
has become the best-selling traditional Chinese medicine. Thus, in the present
study, the authors investigated the antifibrotic effect and potential mechanisms
of action of FFBJRGP in hepatic fibrosis, in order to establish the clinical ef-
ficacy and make better application of FFBJRGP.

Research frontiers

Recent research shows that hepatic fibrosis can be reversed by regulating
collagen metabolism, inhibiting the activation of hepatic stellate cells (HSC), or
by promoting HSC apoptosis. Hepatic extracellular matrix mainly results from
HSCs, which can be activated by the fibrogenesis signaling pathway.
Innovations and breakthroughs

This study confirmed that FFBJRGP can inhibit hepatic fibrosis in vivo and in
vitro. FFBJRGP can improve liver function, inhibit collagen deposition, alleviate
hepatic injury, inhibit HSC-LX-2 cell proliferation, and redistribute the cell cycle,
which is probably associated with its downregulation of the fibrogenic trans-
forming growth factor (TGF)-B-Smad signaling pathway.

Applications

FFBJRGP can inhibit hepatic fibrosis in vivo and in vitro, which implies it is a
good drug for patients with hepatic fibrosis. This study provides scientific data
for its better application.

Terminology

FFBJRGP is a Chinese medicine that can inhibit hepatic fibrosis. HSCs are
key cells that can produce a considerable amount of extracellular matrix and
promote collagen deposition. TGF-B1-Smads is a fibrogenic signal transduction
pathway that can activate HSCs and promote collagen synthesis.

Peer review

This study describes the antifibrogenic effects of the Chinese herbal medicine
FFBJRGP. The data strongly suggests that FFBJRGP may be therapeutically
useful in patients with hepatic fibrosis.
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