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SONIC HEDGEHOG PROMOTES FIBROBLAST-LIKE
SYNOVIOCYTES PROLIFERATION VIA MODULATING THE
MAPK/ERK SIGNALING PATHWAY IN RHEUMATOID ARTHRITIS
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Background: The Sonic hedgehog (Shh) signaling has been reported to
be activated in synovium of RA patients and RA-FLS in vitro [1]. Further, Shh
signaling plays an important role in RA-FLS proliferation [2]. As for the extracellular
signal-regulated kinase (ERK),is a member of mitogen-activated protein kinase
(MAPK) [3], which has been reported to be involved in proliferation of RA-FLS [4].
However, the role of MAPK/ERK signaling pathway in the proliferation of RA-FLS
modulating by Shh is unclear.
Objectives: To study the effect of MAPK/ERK signaling pathway on cell
proliferation modulated by Sonic hedgehog (Shh) signaling in ﬁbroblast-like
synoviocytes isolated from patients with active rheumatoid arthritis (RA-FLS).
Methods: The RA-FLS were primarily cultured by the explant culture, and
then were treated with Shh agonist Purmorphamine,inhibitor Cyclopamine or
MAPK/ERK signaling pathway inhibitor U0126, respectively. Western blots was
used to examine the phosphorylation level of ERK 1/2 (p-ERK1/2), which was the
critical protein of MAPK/ERK signaling. The cell proliferation activity was detected
using cell proliferation and cytotoxicity kit-8 (CCK8),and the cell proliferation rate
was detected using a ﬂow cytometry.
Results: Compared with the control group, Purmorphamine transiently increased
p-ERK1/2 protein at the concentration of 1 μM, and the peak activations of
p-ERK1/2 took place at 15min (P<0.01). Cyclopamine and U0126 decreased
the expression of p-ERK1/2 protein (P<0.01). After the RA-FLS treated with
Purmorphmine (1μM) for 48 hours, the cell proliferation activity was 114±4% and
the percentage of S phase cells was 8.39±0.60%, signiﬁcantly higher than those
of the control group 100±0% (P<0.01) and 3.29±0.69% (P<0.01). After treated
with Cyclopamine (10μM) for 48 hours, the cell proliferation activity of RA-FLS
was 89±1% (P<0.05) and the percentage of S phase cells was 1.53±0.22%
(P<0.05). When co-treated with purmorphamine (1μM) and U0126 (10μM), the
cells proliferative activity was 892% (P<0.05) and the percentage of S phase
cells was 1.07±0.25% (P<0.05).
Conclusions: Shh might promote proliferaton of RA-FLS via modulating
MAPK/ERK signaling, subsequently contributing to hyperlasia of synovium
and ultimately leading to RA disease.
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Background: Rheumatoid arthritis (RA) is associated with vascular disease (1).
Recent ﬁndings demonstrated that the risk of peripheral arterial occlusive disease
is increased in patients with RA compared to the general population (2). However,
the pathogenesis is not fully understood. High-mobility group box-1 (HMGB1) is a
nuclear protein involved in inﬂammatory responses (3) and RA-like synovitis (4).
Objectives: Aim of the present study was to analyze the relationship between
HMGB1 and peripheral arterial disease in collagen antibody-induced arthritis
(CAIA).
Methods: BALB/c mice were injected with monoclonal anti-collagen antibody
cocktail followed by lipopolysaccharide to induce arthritis. After the induction of
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arthritis, we studied ischemia-induced neovascularization in the ischemic hind
limb of arthritic and control mice.
Results: We found that the perfusion recovery was signiﬁcantly attenuated
arthritic mice, compared to control mice. The immunohistochemical analysis for
the CD31 demonstrated a reduced number of vessel in mice with experimental
arthritis. The selective blockade of HMGB1 in arthritic mice resulted in restored
blood ﬂow recovery and capillary density in the ischemic muscle. Cytokine
enzyme-linked immunosorbent assay (ELISA) analyses performed on peripheral
blood demonstrated a signiﬁcant reduction of interleukin (IL)-1β, IL-6 and tumor
necrosis factor (TNF)-α in mice where HMGB1 was blocked. Interestingly, the
selective blockade of HMGB1 resulted in an increase of the peripheral IL-17A
concentration.
Conclusions: HMGB1 pathway is involved in an experimental vasculopathy
induced in a RA-like model. The proangiogenic cytokine IL-17A is increased when
HMGB1 is inhibited. Although further data are needed, these ﬁndings provide
new evidence regarding the pathogenesis of vascular complications observed in
patients with RA.
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Background: Known role of SC in the pathogenesis of RA. It is impossible,
however, at this level of knowledge to ascertain all the mechanisms for their
involvement in the pathological process. Reduced tissue antioxidant protection
can affect cellular metabolism, and as might be expected, through the mechanism
of autophagy inducing mitochondrial and lysosomal degradation, facilitating cell
membrane depolarization.
Objectives: The aim of this work was to study the electrophoretic mobility (EM)
of SC of RA patients and its relationship with the activity of antioxidant enzymes:
Cu-Zn superoxidismutase (Cu-Zn SOD), Se-glutathione peroxidase (Se-GPO)
and catalase (the CAT) in synovial ﬂuid (SF).
Methods: SF has been obtained from the knee of 7 patients with RA and 5
donors. SC isolated by standard methods. EM of SC determined by the automatic
microscope. Se level in SF recorded by atomic absorption spectrometry. The
activity of the antioxidant enzymes was determined by classical methods of
enzymology.
Results: A signiﬁcant depolarization of the RA SC, resulting in a reduction of
their EM as compared to the normal level of the average in 4 times. Activity
of antioxidant enzymes is dramatically reduced by a signiﬁcant decrease of Se
concentrations in SF (150 μg/l normally up to 80 μ g/l in RA), which is particularly
reﬂected in the activity of Se GPO (note that SF can be up to 100 Se-containing
proteins).
Table 1

Normal SF
RA SF

EM of SC
(m/v sec)

Cu-Zn SOD
(Units/mg of protein)

Se-GPO
(Units/mg of protein)

CAT
(μmol/min/mg of protein)

1,62x10-8
0,37x10-8

23,4±0,8
11,7±0,4

1,3±0,3
0,4±0,1

10,3±0,1
0,47±0,04

Conclusions: We can assume that aggravated by RA catabolic processes that
caused the dysfunction of the lysosomal and mitochondrial structures (autophagy),
consistently shoot antioxidant protection of SC and cause depolarization and the
decrease in electrophoretic mobility of these cells.
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