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TAXOL ALLEVIATES COLLAGEN-INDUCED ARTHRITIS IN MICE
BY INHIBITING THE FORMATION OF MICROVESSELS
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Background: Angiogenesis is one of the critical features in rheumatoid arthritis
(RA). Uncontrolled neovascularization could help the inﬁltration of inﬂammatory
cells and lead to synovial hyperplasia and bone destruction further. Precious
studies have demonstrated that the medicine taxol (PTX) has anti-angiogenesis
effects.
Objectives: To evaluate the inhibitory effects of PTX on angiogenesis in a
collagen-induced arthritis (CIA) mouse model.
Methods: A total of 50 mice were used to induce a CIA mouse model with
collagen II (CII) and complete Freund’s adjuvant (CFA). Twenty-four with obvious
arthritis syndrome were randomly divided into four groups: CIA model group,
PTX 1.5 mg/kg group, PTX 1.0 mg/kg group, PTX 0.5 mg/kg group. In addition,
6 normal mice was regarded as the control group. PTX was administered by
intraperitoneal injection in the PTX treatment groups 8 times every other day.
Arthritis index scores, tissue pathology scores after HE staining and synovium
microvessel density (MVD) analysis after immunohistochemical (IHC) staining
were performed. Immunohistochemistry and ELISA were used to detect the
expression of vascular endothelial growth factor (VEGF) and hypoxia-inducible
factor-α (HIF-1α). Additionally, the correlation between MVD and pathological
scores, level of VEGF and HIF-1α in the synovium were also evaluated.
Results: After PTX treatment, the three intervention group arthritis index
scores (1.33±0.52, 2.00±0.63, 3.33±1.03) declined when compared with the CIA
group (5.67±1.03, p<0.001, p<0.001, p=0.016). The total histological scores
in the three PTX treatment groups (2.50±0.66, 3.89±0.86, 3.89±0.86) were
lower than those in the CIA group (7.67±0.79, p<0.001, p<0.001, p=0.007).
Similarly, PTX signiﬁcantly alleviated the scores for synovitis, pannus formation
and bone destruction. Compared with the CIA group (110.32±5.06/mm2 ), the
MVD of the three intervention groups decreased in dose-dependent manner
(17.05±1.97/mm2 , 34.73±2.36/mm2 , 57.55±2.72/mm2 ; p<0.001, respectively). In
addition, the expression of VEGF and HIF-1α in synovial tissues and serum
also decreased signiﬁcantly after PTX treatment. Further analysis showed that
MVD and pathological scores and levels of VEGF and HIF-1α in the synovium
were positively correlated (r=0.921, r=0.944, r=0.889, r=0.969, r=0.933; p<0.001,
respectively).
Conclusions: PTX may alleviate CIA by suppressing angiogenesis, providing
new insights into the treatment of RA. VEGF and HIF-1α may be the target for
PTX suppression of microvessel formation.
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Background: Rheumatoid arthritis (RA) is a systemic autoimmune disease
characterized by irreversible joint destruction and disability. At present, the
biggest challenge in the ﬁeld of RA treatment is the emergence of multidrug
resistance (MDR) in the application of disease-modifying anti-rheumatic drugs
(DMARDs).The Multidrug resistance Related Protein and Multi Drug Resistance
protein 1, also called P-glycoprotein can decreases the intracellular concentration
of different drugs. Moreover, cytokines play an increasingly important role in the
expression regulation mechanisms of P-gp, especially inﬂammatory cytokines IL6. Previously, We have indicated that Interleukin-6 up-regulates P-gp in peripheral
blood lymphocytes via the JAK2-STAT3 pathway in RA patients. Through more
than ten-years’ clinical research, we observed that the therapeutic cycle alliance
of methotrexate (MTX) and cyclophosphamide (CTX) has had better curative
effect and lower rate of adverse reaction in treating RA. And we didn’t found the
emergence of MDR. How can the therapeutic alliance of MTX and CTX overcome
MDR in RA patients? This study will give the answer.
Objectives: To Clarify whether the therapeutic alliance of MTX and 4hydroperoxycyclophosphamide (4-HC) suppress expression and mRNA of P-gp
in peripheral blood lymphocytes of RA through JAK2-STAT3 pathway.
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Methods: RA patients without any DMARDs and biologic therapy (n=15) were
enrolled. P-gp expression level was detected by Flow Cytometry. P-gp mRNA of
peripheral blood lymphocytes and the intracellular signaling pathway mediating
the effects of MTX and 4-HC on IL-6-stimulated JAK2-STAT3 activation was
assessed by RT-PCR.
Results: Compared with blank control group, IL-6 induced P-gp, JAK2 and STAT3
expression levels increased signiﬁcantly (P<0.05). Compared with IL-6 group,
P-gp, JAK2 and STAT3 expression levels of 4-HC group and low MTX+4-HC
group both decreased (P<0.05). the expression levels of P-gp, JAK2 and STAT3
in low MTX group, middle MTX group and high MTX group were lower than IL-6
group, but there were no statistically signiﬁcant differences (P>0.05).
Conclusions: Our data indicated that MTX combined with CTX signiﬁcantly
inhibited IL-6 induced JAK2-STAT3 activation, as well as the induction of P-gp.
Inhibition of IL-6-mediated multidrug resistance signaling pathways by the alliance
of MTX and CTX may represents a new reversing drug-resistance therapeutic
strategy for RA.
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Objectives: Previous reports showed that peptidylarginine deiminase (PPAD)
form Porphyromonas gingivalis (P.g.) is not able to citrullinate proteins internaly.
New mutated PPAD (mPPAD) from P.g. involved in periodontal disease (PD)
cloned out of P.g. strain was characterized and analyzed for its reactivity in sera
from patients with systemic autoimmune diseases
Methods: We cloned a new enzymatically active recombinant mutated PPAD
from P.g. mPPAD mutations and citrullination sites were analyzed by DNA
sequencing and/or protein mass spectrometry. Autocitrullination activity it’s
enzymatic-activity and human autoantigen protein citrullination was investigated
by 2D-Elektrophoresis, MS, immunoblot analysis and ELISA. Furthermore we
tested anti-mPPAD/cit-mPPAD with human sera (n=93) from early RA before
and after onset of RA (n=30), established RA (n=32), SLE (n=16) and healthy
blood donors (n=15) in ELISA assays. To study a potential impact on the RA
mouse model (CAIA), mPPAD-containing vesicles from P.g. were injected by
intraperitoneal injection (IP).
Results: Recombinant mPPAD lacks 43 amino acids at the N-terminus and
exhibits so far two new amino acid mutations (amino acid position 73 (F>L) and
447 (E>V). We were able to demonstrate, mPPAD is enzymatically active over a
huge pH-range (3–10) and autocitrullinates at amino acid position 63 the arginine
to citrulline. Moreover mPPAd citrullinates major autoantigens in RA (Fibrinogen,
Vimentin and hnRNP-A2/B1) which are detectable by RA patient sera and speciﬁc
anti-citrulline monoclonal antibodies. mPPAD citrullinates HeLa-protein extracts
and these speciﬁc citrullinated proteins are recognized by RA patient sera.
Anti-citrullinated mPPAD antibodies were detected in 41% (n=32) of patients with
RA but not in SLE (n=16) and control sera (n=15). In a RA follow-up study (n=30),
we detected nearly similar antibody-sensitivities for citrullinated mPPAD before
and after onset of RA (13/20%). Only a minority (7%) of RA patients show higher
mPPAD antibody levels after RA diagnosis. In the Collagen antibody-induced
arthritis (CAIA) RA mouse model mPPAD containing P.g. vesicles when injected
IP showed a TLR2-dependent protective anti- inﬂammatory effect like P.g. LPS
and Lipomannan.
Conclusions: Pg. infection and RA disease diagnosis occurs on different timepoints and Pg. infection induces a TLR2-dependent protective anti-inﬂammatory
effect.We show the ﬁrst time that mPPAD can citrullinate major human autoantigens internally and their immunologically and diagnostic relevance.
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