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Fig. 4. Effect of p38 inhibitor on response to monoclenal igM aCLS
B2GPI. A. RAW264.7 celis were treated with EY2CH or control IgM
antibedy, in the presence or absence of SB203580 (200 nM) or
SB202474 (200 nM) for 30 min. The phosphorylation of p38 was
determined by western blotting. B. RAW264.7 cells were treated with
EY2C9 or TM1G2 or control IgM antibody, in the presence or absence
ot SB203580 (200 nM) or SB202474 (200 nM) for 4 h. TF mRNA levels
were determined using real-time PCR and demonstrated fold increase
of stimulated/unstimulated cells. Each column represents the average
> 8D of three independent experiments.

Activation of p38 MAPK increases activiles of pro-
inflammatory cytokines, such as TWF-a and IL-18. Up-
regulation of TNF-z, IL-1B and macrophage inflammatory
protein 3p (MIP3p) was also found in the present study (Figs
1C and 2B and C). Downstream of activated p38 MAPK,
MAPKAPK-2/3 is a substrate for p38 that undergoes post-
transcriptional regulation of TNF-o.. p38 also activates transcrip-
tional factors such as activating transcriptional factor-2, which
forms a heterodimer with JUN family transcriptional factors and
associates with the activator protein-1 {AP-1)-binding site. After
LPS stimulation of dendritic cells, NH,-termini of histone H3
undergo structural alteration in a p38-dependent pathway,
which results in enhancement of accessibility of the cryptic NF-
xB-binding sites (56). The promoter region of the TF gene con-
tains two AP-1-binding sites and one NF-xB-binding site, and
these transcription factors are proven required for maximal
induction of TF gene transcription. Moreover, p38 MAPK path-
way has been implicated in the regulation of TF expression in
monocytes, endcthelial cells and smooth muscle cells (57-61).
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Fig. 5. B.GPI dependency of menoclonal aClL/B,GPI stimulation. A.
Serum-free medium-adapted RAW264.7 were treated with EY2CD or
contro! IgM antibody, in the absence/presence of BGPI (50 ug mi~7)
or FCS (10%) for 30 min. The phosphorylation of p38 and nuclear/
cytoplasmic localization of NF-xB were determined by western
blotting. 1, no stimufation. 2, cantrol (10 pg mi™*). 3, EY2CS (10 pg
mi="). 4, LPS (20 ng mI™"). B. RAW264.7 were treated with EY2CQ,
TM1G2 or control IgM antibody, in the absence/presence of B.GPI (50
ng mi='} or FCS (10%) for 4 h. TF mRNA levels were determined using
real-time PCR and demonstrated fold increase of stimulated/unstimu-
lated cells. Each column represents the average = SD of three
separate experiments.

in the present study, we have shown that stimulation by
monoclonal aCL/B.GPl induced phosphorylation of p3s,
locational shift of NF-xB into the nucleus and up-regulation in
TF expressicn. TF expression induced by aCL/B.GP| occurred
only in the presence of BzGPI, suggesting that perturbation of
monocytes by aClL/B,GPI is initiated by interaction between
the cell and the auto-antibody-bound B>GPI. It remains to be
determined how aCL/B-GPI bind B,GPI on the cell surface and
how signat transduction events cccur upstream of p38. Using
endothelial cells, Raschi et &/, (62) reported that the dominant
negative construct of TRAF6 and that of myeloid differentiation
protein 88 (MyD88) abrogated the NF-xB activation induced
by monoclonal aCL/BGP| as wel! as that induced by IL-1 or
LPS. They proposed that aClL/BGPI react with B.GPI likely
associated to a member of the Toll-like receptor (TLR)/IL-1
receptor family. The results of our study are compatible with
this report; firstly, in our cDNA array experiment, the expres-
sion levels of the members of the MyD&8 signaling pathway
such as interleukin-1 receptor associated kinase 1 (IRAK-1),
TRAFB and kB kinase «, § and y were up-regulated afier
treatment with monoclonal aCL/BGPI (Fig. 1) and, secondly,
TRAF6 activates MEK3 and MEKE which are the kinases
upstream of p38 and JNK via actlivation of an MAPKKK called
transforming growth factor-f-activated kinase. The different
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behaviors in p38, ERK and JUN activation between aPL and
IL-1/TLR suggest that the signalfreceptor structure of aCl/
B-GPI should be different from that of IL-1/TLR.

Several inhibitors for p38 have been developed and
investigated in animal models of inflammatery diseases,
and recently some of these inhibitors, such as BIRB796
or RWJB7657, are under clinical trials. Administration of
SB203580 was beneficial in a murine mode! of endotoxin-
induced shock and coltagen-induced arthritis in mice.
BIRB796 inhibited endothelial activation after administration
-of LPS in humans (63, 64), and RWJ67657 inhibited TNF-«, IL-
8 and IL-6 in humans without significant adverse effects (65).

Strategies are focused on preventing the induction of pro-
coagulant substances by aPL. New lipophilic statins, such as
fluvastatin and simvastatin, can inhibit endothefial cell activation
induced by aCL/BGPI (66, 67) and also the TF up-regulation on
endothelial cells can be inhibited by these drugs, providing an
additional therapeutic tool for treatment of thrombosis in APS.
Recently, dilazep, an anti-platelet agent, was reported to
reduce TF induction by aPL in vitro(48). In addition, cur findings
give a clue to establish more specific treatments by down-
regulating the p38 MAPK pathway, presumably contributing to
better management of the affected patients.

Acknowledgements

This work was supporied in part by grants from the Japanese Ministry
of Health, Labor and Wellare ana by those from the Japanese Ministry
of Education, Culture, Sports, Science and Technclogy.

Abbreviations

aCL anti-cardialipin antibodies

aCL/B,GPl  B.GPI-dependent anti-cardiolipin antibodies
AP-1 activator protein-1

aPL anti-phospholipid antibodies

APS anti-phosphclipid syndrome

Fvila activated factor VI

GAPDH glyceraldehyde-3-phosphate dehydrogenase
B.GPI p=Glycoprotein |

MAPK mitogen-activated protein kinase
MAPKAPK  MAPK-activated protein kinase
MyD838 myeloid differentiation protein 88
NF-xB nuclear factor kB

TF tissue factor

TFPI tissue factor pathway inhibitor
TLR Toll-like recepior

TNF-a tumor necrosis factor-alpha
TRAF6 TNF receptor-associated factor &
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