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MicroRNA-185 regulates transforming growth factor-f31
and collagen-1 in hypertrophic scar fibroblasts
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Abstract. Transforming growth factor-f1 (TGF-f1) and
collagen type I (Col-1) serve a critical role in the development
and progression of hypertrophic scarring (HS). The present
study hypothesized that a post-translational mechanism
of microRNAs (miR) regulated the expression of TGF-f31
and Col-1 in HS fibroblasts (HSFBs). A collection of 20 HS
tissues was compared with corresponding normal tissues from
clinical patients, and the expression of miR-185 was measured.
Using PicTar, TargetScan and miRBase databases, it was
identified that miR-185 may be a regulator of TGF-f1 and
Col-1 in humans. Based on these hypotheses, the expression
of miR-185, TGF-31 and Col-1 in HS tissues was investigated.
The results demonstrated that the expression of miR-185 was
markedly suppressed, and TGF-1 and Col-1 levels were
increased, in HS tissues. The expression levels of endogenous
miR-185 negatively correlated with the TGF-f31 and Col-1
mRNA levels (Pearson's correlation coefficient r=-0.674,
P<0.01 and r=-0.590, P<0.01, respectively). In vitro, miR-185
can regulate TGF-f1 and Col-1 through the predicted binding
sites in its 3'-untranslated region. miR-185 had an effect on cell
proliferation and apoptosis, thereby regulating HSFBs growth.
In addition, miR-185 gain-of-function decreased TGF-f31
and Col-1 protein expression, and miR-185 loss-of-function
increased TGF-f1 and Col-1 protein expression in HSFBs.
In conclusion, overexpressed miR-185 could inhibit HSFBs
growth, and the underlying mechanism was mediated, at
least partly, through the suppression of TGF-p1 and Col-1
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expression. However, above all, miR-185 might serve as a
potential therapeutic approach for the treatment of HS.

Introduction

Hypertrophic scarring (HS) is a type of pathological scar that
occurs during the healing process of a dermal wound, and is
characterized by the excessive development and persistence
of myofibroblasts (1). These cells contract the surrounding
extracellular matrix resulting in the increased tissue density
characteristic of scar tissue, which not only affects the appear-
ance and functions of skin, however can additionally result
in psychological trauma for the patient (2). The treatment of
pathological scars is difficult due to a lack of effective thera-
peutic options and frequently involves scar revision surgery,
which can induce renewed scar formation (3,4). Therefore, it
was important to elucidate the underlying molecular mecha-
nisms in HS as they may serve as novel targets for therapeutic
interventions.

The pathophysiological response to wounding in adult
tissue is the formation of a scar, which can be grouped tempo-
rally into three distinct phases; inflammation, proliferation and
remodeling (5,6). During the inflammatory phase of healing,
chemotactic and inflammatory factors are induced, which are
the prerequisites for subsequent processes, including angio-
genesis, re-epithelialization, recruitment, the proliferation of
fibroblasts and extracellular matrix (ECM) deposition (7,8).
Fibroblasts recruitment and proliferation, the production of
ECM, and the inhibition of the production of proteases required
to maintain the balance between production and degradation,
are influenced predominantly by the fibrogenic growth factors,
including insulin-like growth factor, platelet-derived growth
factor and transforming growth factor-p (TGF-f) (6). Among
these growth factors, TGF-f1 has been widely reported to
be associated with HS formation and mediates fibroblast
proliferation, collagen production, ECM deposition and myofi-
broblast differentiation in wound healing (9-12). In keloid
fibroblasts, TGF-f31 increases the phosphorylation of Smad?2/3
and Smad4 and decreases Smad7, subsequently resulting in
the overabundant accumulation of collagen-1 (Col-1) (13). In
addition, TGF-1 can induce collagen production and contrac-
tion in HS-derived human skin fibroblasts (HSFBs) (9). These
results indicate that TGF-f1 is a key target for the development
of novel therapeutic strategies for HS. However, the underlying
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molecular mechanisms of microRNAs (miRs) via targeting
TGF-f1 and the Col-1 contribution to the induction of HS
remain to be elucidated.

The present study hypothesized that a post-translational
mechanism may exist for TGF-f§1 and Col-1 expression
and may be regulated by miRs in HSFBs. Using PicTar,
TargetScan and miRBase databases, it was indicated that
miR-185 is a regulator of TGF-f1 and Col-1 in HSFBs, and its
aberrant regulation has been demonstrated in a wide variety
of diseases (14,15). miR-185 was analyzed for its potential use
as a therapeutic target for developing novel strategies for HS
prevention and treatment.

Materials and methods

Patient samples. A total of 20 HS tissues and paired corre-
sponding adjacent normal tissues (NC) were collected from
patients who had undergone surgical excision at the Shanghai
Ninth People's Hospital (Shanghai Jiao Tong University,
School of Medicine, Shanghai, China) between June 2012
and June 2015. The tissue samples were immediately stored at
liquid nitrogen until use. Human samples were obtained with
written informed consent from all patients. The present study
was approved by the Ethics Committee of the Shanghai Jiao
Tong University, School of Medicine.

Cell culture. HSFBs were established as described previ-
ously (16) and cultured in Dulbecco's modified Eagle's medium
(Gibco; Thermo Fisher Scientific, Inc., Waltham, MA, USA)
that contained 10% fetal calf serum (Gibco; Thermo Fisher
Scientific, Inc.), 10% L-glutamine, 0.5% penicillin/strepto-
mycin, 10% nonessential amino acids and 10% pyruvate, and
were incubated in a 5% CO, atmosphere at 37°C.

3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) assay. Cell proliferation was monitored using an MTT
Cell Proliferation/Viability Assay kit (R&D Systems, Inc.,
Minneapolis, MN, USA), in according to the manufacturer's
protocol.

Caspase-3 activity assay. HSFBs lysates were prepared and
incubated with anti-caspase 3. Immunocomplexes were incu-
bated with peptide substrate in assay buffer for 2 h at 37°C.
Release of p-nitroaniline was measured at 405 nm using an
ELISA reader (MD SpectraMax M5; Molecular Devices,
Sunnyvale, CA, USA) according to the manufacturer's protocol.

Quantification of apoptosis by flow cytometry. Quantitative
assessment of apoptotic cells was also performed by the
terminal deoxynucleotidyl transferase-mediated deoxyuridine
triphosphate nick endlabeling (TUNEL) method, which exam-
ines DNA-strand breaks during apoptosis, using a BD ApoAlert
DNA Fragmentation Assay kit (BD Biosciences, Franklin
Lakes, NJ, USA). The HSFBs were trypsinized, fixed with 4%
paraformaldehyde, and permeabilized with 0.1% Triton-X-100
in 0.1% sodium citrate. The cells were washed with phosphate
buffered saline twice and then incubated with the reaction
mixture for 60 min at 37°C. Cells were immediately analyzed
using a FACScan flow cytometer and the BD CellQuest™ Pro
program (catalog no. 648089, BD Biosciences).
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Histological observation and immunohistochemical staining.
Formalin-fixed and paraffin-embedded HS tissues were cut
into ~4 ym sections, which were then stained with hematoxylin
and eosin and visualized under a light microscope.

Paraffin embedded HS tissues were cut into ~4 ym sections
and mounted on glass slides and stained by immunoperoxi-
dase. The paraffin sections were heated in an oven at 65°C for
24 h, then dewaxed and rehydrated and rinsed with PBS three
times. The washed sections were placed in EDTA buffer for
microwave antigen retrieval, were brought to the boil, then kept
on a low heat after 10 min. After being allowed to cool, the
sections were washed with PBS three times. The sections were
added into 3% hydrogen peroxide solution and incubated at
room temperature for 10 min, to block endogenous peroxidase,
then washed with PBS three times, and sealed with 5% bovine
serum albumin (BSA) for 20 min. Following the removal of the
BSA, 50 pl diluted primary antibody, a-smooth muscle actin
(a-SMA; catalog no. sc-53142; 1:50; Santa Cruz Biotechnology,
Inc., Dallas, TX, USA), transforming growth factor-p1 (TGF-f1;
catalog no. sc-130348; 1:100; Santa Cruz Biotechnology, Inc.),
type 1 collagen (Col-1, catalog no. sc-59772; 1:50; Santa Cruz
Biotechnology,Inc.), type 3 collagen (Col-3, catalog. no. ab82354;
1:50; Abcam, Cambridge, UK), was added to each section, which
was incubated overnight at 4°C, prior to being washed with PBS
three times. Subsequent to the removal of PBS, 50-100 ul of the
secondary antibody (goat anti-mouse IgG; catalog no. A0216;
1:5,000; Beyotime Institute of Biotechnology, Nanjing, China)
was added to each section, which was then incubated at 4°C for
50 min, prior to being washed three times with PBS. To each
section was added 50-100 pl freshly prepared DAB solution
(under the microscope to control color). The sections were being
washed and then counterstained with hematoxylin, rinsed with
tap water, dehydrated and mounted and examined under a light
microscope.

Luciferase reporter gene activity assay. The 3'-untranslated
region (UTR) of the TGF-f1 and Col-1 gene containing the
predicated target sites for miR-185 was obtained by poly-
merase chain reaction (PCR) amplification. The fragment was
inserted into the multiple cloning sites in the pMIR-REPORT
luciferase microRNA expression reporter vector (Ambion;
Thermo Fisher Scientific, Inc.). HEK-293 cells (Cell Resource
Center, Shanghai Institute for Biological Sciences, Shanghai,
China) were co-transfected with 0.1 ug of luciferase reporters
containing TGF-p1 and Col-1 3'-UTR and miR-329 mimics
by Lipofectamine 2000 (Invitrogen; Thermo Fisher Scientific,
Inc.). The cell lysates were harvested after 48 h transfection
and the luciferase activity measured with a dual luciferase
reporter assay kit (catalog no. RG027; Beyotime Institute of
Biotechnology) according to manufacturer's protocol.

Transfection of miR-185 mimics and inhibitor. The fluorescein
amidite-modified 2'-OMe-oligonucleotides were chemically
synthesized and purified by high-performance liquid chro-
matography (Shanghai GenePharma Co., Ltd., Shanghai,
China). The 2'-OMe-miR-185 mimics were composed of RNA
duplexes with the following sequence: 5'-UGGAGAGAAAGG
CAGUUCCUGA-3'". The sequences of 2'-OMe-miR-185 inhib-
itor and 2'-Ome-scramble oligonucleotides were as follows:
5-UCAGGAACUGCCUUUCUCUCCA-3"; and 5-ACUUUC
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AGAGGUCUUGACCUAG-3'. Cells were transfected using
Lipofectamine2000 (Invitrogen; Thermo Fisher Scientific,
Inc.) at a final concentration of 50 nM. At 24 h following
transfection, the culture medium was changed. After 48 h, the
cells were harvested for analysis.

Reverse transcription-quantitative PCR (RT-gPCR). RNA
extraction was performed according to the TRIzol manufac-
turer's (Invitrogen; Thermo Fisher Scientific, Inc.) protocol. A
reaction mixture (20 pl) containing 4 ug of total RNA was used
to reverse transcribe the RNA to cDNA using moloney murine
leukemia virus reverse transcriptase (Invitrogen; Thermo
Fisher Scientific, Inc.) with oligo dT (15) primers (Fermentas;
Thermo Fisher Scientific, Inc., Pittsburgh, PA, USA) as
described by the manufacturer's protocol. The miR-185 level
was quantified by the mirVana RT-qPCR miR detection kit
(Ambion; Thermo Fisher Scientific, Inc.) in conjunction with
RT-qPCR with SYBR-Green (Roche Diagnostics GmbH,
Mannheim, Germany). Following the cycle reaction, the
threshold cycle (Ct) was determined and relative miR-329 level
was calculated based on the Ct values and normalized to U6
level in each sample, as described previously (17). PCR with
the following primers: TGF-p1, forward 5'-CGAAATCTA
GACAAGTTCAAGCAG-3' and reverse 5-GAGGTATCG
CCAGGAATTGTTG-3" Collal, forward 5-GAGGGCAAC
AGCAGGTTCACTTA-3' and reverse 5-TCAGCACCACCG
ATGTCCA-3"; GAPDH, forward 5'-GCACCGTCAAGCTGA
GAAC-3" and reverse 5" TGGTGAAGACGCCAGTGGA-3'.

Western blotting. HS tissues and HSFBs were homogenized
and extracted in NP-40 buffer, followed by 5-10 min boiling
and centrifugation (10,000 x g,4°C, 10 min) to obtain the super-
natant. Samples containing 30 pg of protein were separated
on 10% SDS-PAGE gel and then transferred onto nitrocel-
lulose membranes (Bio-Rad Laboratories, Inc., Hercules,
CA, USA). After saturation with 5% (w/v) non-fat dry milk
in TBS and 0.1% (w/v) Tween-20 (TBST), the membranes
were incubated with the primary antibodies: TGF-f1 (catalog
no. sc-130348; 1:1,000; Santa Cruz Biotechnology, Inc.), Col-1
(catalog no. sc-59772; 1:500; Santa Cruz Biotechnology,
Inc.) and GAPDH (catalog no. sc-51907; 1:2,000; Santa Cruz
Biotechnology, Inc.). The membranes were washed three with
TBST and then incubated with the appropriate horseradish
peroxidase-conjugated antibody (goat anti-mouse IgG; catalog
no. A0216; 1:5,000; Beyotime Institute of Biotechnology) and
visualized with chemiluminescence (Thermo Labsystems,
Santa Rosa, CA, USA).

Statistical analysis. The data from these experiments were
reported as the mean + standard deviation for each group.
All statistical analyses were performed by using PRISM
version 5.0 (GraphPad Software, Inc., La Jolla, CA, USA).
Inter-group differences in genes expression between HS and
NC were assessed by the Paired-Student's t-test. P<0.05 was
considered to indicate a statistically significant difference.

Results

Histological observation. In the lesioned tissues (HS
group), the collagen bundles were running parallel to the
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Figure 1. The histological observation on hypertrophic scarring tissues
and paired corresponding adjacent normal tissues from clinical patients.
(A) H&E staining (magnification, x100). (B) a-SMA expression measured
by immunohistochemical staining (magnification, x100). H&E, hematoxylin
and eosin; a-SMA, a-smooth muscle actin; HS, hypertrophic scarring
tissues; NC, corresponding adjacent normal tissues.

epidermis in a large part of the dermis. However, the thick-
ness and complexity of the collagen bundles were reduced
in the control group compared with the HS group (Fig. 1A).
This indicated that a large number of fibroblasts, collagen
tissue and blood vessels were induced to increase with the
development of HS. To further investigate the induction of
fibrogenesis in HS, a-smooth muscle actin (SMA) expression
levels in lesioned tissues were measured by immunohisto-
chemical staining. The results demonstrated that a-SMA was
significantly increased in the HS group compared with the
NC group (Fig. 1B).

miR-185 and TGF-f1 expression in HS. To explore the miR
expression profiles in HS tissues, the miR expression between
HS tissues and adjacent normal tissues was compared. miR-185
was notably less expressed in HS tissues compared with
adjacent normal tissues. In addition, PicTar, TargetScan and
miRBase databases suggested that miR-185 was a regulator
of TGF-f1. Based on these results, the expression of miR-185
and TGF-p1 in HS tissues was investigated. The investiga-
tion led to the conclusion that the expression of miR-185
was markedly suppressed in HS tissues (Fig. 2A) while the
expression TGF-B1 was increased; this was confirmed by
RT-qPCR (Fig. 2B), western blotting (Fig. 2C) and immuno-
histochemical staining assay (Fig. 2D and E). To validate the
correlation between miR-185 and TGF-f1, the TGF-$1 mRNA
and miR-185 expression levels were analyzed in 20 human HS
tissue samples using RT-qPCR. As presented in Fig. 2F, the
expression levels of endogenous miR-185 negatively correlated
with the TGF-f1 mRNA levels (Pearson's correlation coeffi-
cient r=-0.674; P<0.01). These data provide further evidence of
a functional link between miR-185 and TGF-f1 in HS tissues.
In addition, Col-1 was investigated as an additional predicted
target of miR-185 in HS tissues. Immunohistochemical
staining demonstrated that HS tissues indicated enhanced
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Figure 2. miR-185 expression was examined by RT-qPCR and normalized to U6 expression in 20 HS tissues and paired NC tissues. (A) mRNA and
(B and C) protein expression of TGF-f1 were examined by RT-qPCR and western blotting respectively, and normalized to GAPDH expression. (D) TGF-f1
expression was measured by immunohistochemical staining in HS and NC tissues (magnification, x100), and (E) the histogram represented the mean integral
optical density of TGF-B1 in HS and NC tissues. (F) Inverse correlation of miR-185 and TGF-f1 expression in HS tissues. miR, microRNA; RT-qPCR, reverse
transcription-quantitative polymerase chain reaction; HS, hypertrophic scarring tissues; NC, corresponding adjacent normal tissues; TGF-f1, transforming
growth factor-f1; GAPDH, glyceraldehyde 3-phosphate dehydrogenase; IOD, integral optical density.

expression of Col-1 and Col-3 compared with normal adjacent ~ miR-185 and Col-1 was investigated and the expression levels
tissues (Fig. 3A). Subsequently, Col-1 mRNA was measured  of endogenous miR-185 negatively correlated with the Col-1
by RT-qPCR, and there was an evident difference between = mRNA levels (Pearson's correlation coefficient r=-0.590,
the HS and NC groups (Fig. 3B). The correlation between  P<0.01; Fig. 3C).
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Figure 3. Col-1 and Col-3 expression were measured by (A) immunohistochemical staining in HS and NC tissues (magnification, x100). (B) mRNA expression
of Col-1 was examined by RT-qPCR. (C) Inverse correlation of miR-185 and Col-1 expression in HS tissues. Col, collagen; HS, hypertrophic scarring tissues;
NC, corresponding adjacent normal tissues; RT-qPCR, reverse transcription-quantitative polymerase chain reaction; miR, microRNA.

MicroRNA-185 is a regulator of TGF-f1 and Col-1. To deter-
mine whether miR-185 takes effect through direct binding
to the 3'-UTR of TGF-p1 and Col-1, the alignment predicted
by the TargetScan algorithm was evaluated and the potential
miR-185 binding sites within the 3'-UTR of TGF-f1 and Col-1
in humans were identified (Fig. 4A). To further determine
whether miR-185 regulated TGF-f1 and Col-1 through the
predicted binding sites in its 3'-UTR, the 3'-UTR of TGF-p1
and Col-1 containing the potential miR-185 binding site was
cloned for use in a firefly luciferase reporter assay. A construct
carrying a luciferase gene upstream of the wild-type 3'-UTR or
the mutant 3'-UTR (containing mismatches in the seed region
of the binding site) was utilized. Cotransfection with this lucif-
erase construct containing wild-type 3'-UTR and miR-185
mimics resulted in a ~60% decline in the luciferase activity
compared with the control group. Following the cotransfection

of HEK?293 cells with this recombination structure containing
mutant 3'-UTR of TGF-f1 and Col-1, no significant differ-
ence was observed in the reporter activity compared with the
control group (Fig. 4B).

miR-185 regulates TGF-f31 and Col-1 expression in HSFBs.
In HSFBs, the miR-185 mimics or inhibitor was transfected to
evaluate the potential effect on cell proliferation and apoptosis
of miR-185 in vitro. HSFBs cell viability was measured by
MTT assay when cells were transfected with miR-185 mimics
or inhibitor for 24, 48 and 72 h. The viability of HSFBs trans-
fected with miR-185 mimics was noticeably lower compared
with those of the untreated group. However, miR-185
loss-of-function increased the growth of HSBFs compared
with the scramble cells (Fig. SA). In addition, whether miR-185
mimics or inhibitor induced apoptosis in HSFBs through an
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Figure 5. (A) MTT assays were performed on HSFBs transfected with miR-185 mimics or inhibitor for 24, 48 and 72. (B) Caspase-3 activity assay and
(C) TUNEL staining were measured after HSFBs were transfected with miR-185 mimics or inhibitor for 48 h. (D) The protein expression of TGF-f1 and Col-1
was measured by western blotting in HSFBs transfected with miR-185 mimics or inhibitor for 48 h. MTT, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide; HSFBs, hypertrophic scarring tissue fibroblasts; miR, microRNA; TUNEL, triphosphate nick-end labeling; TGF-f1, transforming growth factor-f1;
Col-1, collagen-1; OD, optical density; GAPDH, glyceraldehyde 3-phosphate dehydrogenase.

apoptotic mechanism was examined. Caspase-3 activity
assay and TUNEL staining were measured after HSFBs were
transfected with miR-185 mimics or inhibitor for 48 h. The
results indicated that the caspase-3 activity in the miR-185
mimics group were noticeably higher compared with the
control group. However, HSFBs transfected with miR-185

inhibitor suppressed caspase-3 activity (Fig. 5B). TUNEL
staining demonstrated that miR-185 gain-of-function induced
cell apoptosis and that miR-185 loss-of-function suppressed
cell apoptosis in HSFBs (Fig. 5C). These results suggested that
miR-185 exercised an effect on cell proliferation and apoptosis,
thereby regulating growth of HSFBs. The protein expression



of TGF-B1 and Col-1 was measured by western blotting in
HSFBs transfected with miR-185 mimics or inhibitor for
48 h. The results demonstrated that miR-185 gain-of-function
decreased TGF-f1 and Col-1 protein expression, and that
miR-185 loss-of-function increased TGF-f1 and Col-1 protein
expression in HSFBs (Fig. 5D).

Discussion

miR-185, located on 22ql1.21, has been reported to be
dysregulated in several malignant tumors and acts as a
tumor suppressor in non-small cell lung cancer (18,19),
breast cancer (20), hepatocellular carcinoma (21) and gastric
cancer (22). In addition, miR-185 can regulate the expression
of lipid metabolism genes and improves insulin sensitivity
in mice with non-alcoholic fatty liver disease (23). Notably,
miR-185 is involved in dermal wound repair and fibroblast
migration (24). These results suggest that miR-185 provide
novel insights into the underlying mechanism and therapeutic
strategies for damaged tissues.

The precise mechanisms using the regulation of TGF-31
and Col-1 expression in HS patients remain to be elucidated,
however the results obtained in the present study suggest that
this induction is provoked as a consequence of miRs dysfunc-
tion. The present study examined miR-185 expression levels
in HS tissues from clinical patients and the results indicated
that miR-185 was markedly underexpressed in HS tissues
compared with adjacent normal tissues. In addition, PicTar,
TargetScan, and miRBase databases indicated that miR-185
was a regulator of TGF-f1 and Col-1. The predicted align-
ment was evaluated and the potential miR-185 binding sites
within the 3'-UTR of TGF-f1 and Col-1 in humans were
identified. A construct carrying a luciferase gene upstream of
the wild-type 3'-UTR or the mutant 3'-UTR was utilized and
revealed that miR-185 mimics targeting 3'-UTR of TGF-f1 and
Col-1 resulted in a lower luciferase activity in HEK293 cells.
In addition, the mRNA and protein expression of TGF-f1 and
Col-1 were significantly increased in HS tissues compared with
adjacent normal tissues. In vitro, miR-185 gain-of-function
decreased TGF-p1 and Col-1 protein expression, and miR-185
loss-of-function increased TGF-f31 and Col-1 protein expres-
sion in HSFBs. These results suggested that overexpressed
miR-185 can inhibit HSFBs growth and that the underlying
mechanism was mediated, at least partly, through the suppres-
sion of TGF-B1 and Col-1 expression. HS occurs as a result of
a pathological wound-healing process, characterized by excess
collagen deposition and hyperproliferation of fibroblasts (2,6,8).

Numerous biological actions of TGF-f1 contribute to the
normal wound-healing process and have been implicated in
a wide variety of fibrotic disorders. Immediately following
injury, high levels of TGF-p are released and become
involved in collagen production and ECM deposition (5.9).
In addition, TGF-B1 can induce collagen production and
contraction in hypertrophic scar-derived human skin fibro-
blasts (9). TGF-f1 has been demonstrated to upregulate the
expression of a-SMA and stimulate normal fibroblasts into
differentiating into myofibroblasts (25). In the present study,
a-SMA expression levels in lesioned tissues were measured by
immunohistochemical staining and were markedly increased
in the HS group compared with the NC group. It has been
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previously demonstrated that a-SMA is associated with tissue
fibrosis (26). During wound repair and skin regeneration,
myofibroblasts, as a specialized subgroup of cells with the
features of smooth muscle cells, can induce a-SMA expres-
sion (27). In addition, TGF-f1 can induce a-SMA expression
in human dermal fibroblasts (28). Notably, TGF-p1-Smad2/3
and TGF-f1-extracellular signal-related kinase/c-Jun
n-terminal kinase signaling pathways can promote HS forma-
tion through the acceleration of collagen production and ECM
deposition (9,29). In the present study, immunohistochemical
staining of HS tissues demonstrated enhanced expression of
Col-1 and Col-3 compared with NC tissues, simultaneously it
was demonstrated that Col-1 mRNA expression was clearly
increased in the HS group compared with the NC group.

In conclusion, the data reported in the present study indi-
cated that overexpressed miR-185 can inhibit HSFBs growth
and that the underlying mechanism is mediated, at least in
part, through the suppression of TGF-f31 and Col-1 expression.
However, notably, miR-185 may serve a potential therapeutic
strategy for the treatment of HS.
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