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Platelet-Endothelial Cell Adhesion Molecule-1 and
CD146: Soluble Levels and in Situ Expression of
Cellular Adhesion Molecules Implicated in the
Cohesion of Endothelial Cells in Idiopathic
Inflammatory Myopathies
DOMINIQUE FIGARELLA-BRANGER, NICOLAS SCHLEINITZ, BRIGITTE BOUTIÈRE-ALBANÈSE, 
LAURENCE CAMOIN, NATHALIE BARDIN, SANDRINE GUIS, JEAN POUGET, CÉLINE COGNET, 
JEAN-FRANÇOIS PELLISSIER, FRANÇOISE DIGNAT-GEORGE

ABSTRACT. Objective. Idiopathic inflammatory myopathies (IIM) are a heterogeneous group of diseases character-
ized by chronic inflammation of muscles. We investigated the role of cellular adhesion molecules impli-
cated in the cohesion of endothelial cells in IIM.
Methods. In 22 patients with IIM we investigated plasma concentrations of soluble junctional adhesion
molecules [platelet-endothelial cell adhesion molecule (sPECAM-1) and sCD146] and cellular adhe-
sion molecules [sP-selectin, sE-selectin, intercellular adhesion molecule (sICAM-1), and vascular cell
adhesion molecule (sVCAM-1)] implicated in leukocyte/endothelial cell interactions. Results were
compared to a control group. Muscle biopsy samples from 8 out of 22 IIM patients were studied by
immunohistochemistry for tissue expression of these molecules and compared to normal muscle sam-
ples. PECAM-1 and CD146 expression was also studied using immunoblots from muscle biopsies from
5 patients and 2 controls.
Results. We observed distinct patterns of soluble levels and in situ expression between dermatomyosi-
tis (DM), polymyositis (PM), and sporadic inclusion body myositis (s-IBM). PM samples showed sig-
nificantly increased levels of sCD146, sPECAM-1, and s-ICAM1 and increased expression of CD146,
CD31, and ICAM-1 in endothelial cells, whereas CD146 and ICAM-1 were also recorded in some mus-
cle fibers. In DM, sE-selectin, sP-selectin, and sPECAM-1 were significantly increased, with abnormal
expression of ICAM-1 in endothelial cells and perifascicular muscle fibers. In the small group of s-IBM
samples, results were similar to PM, but the only significant increase was the level of sPECAM-1.
Immunoblots confirmed increased expression of PECAM-1 and CD146 in all IIM muscles in compar-
ison to controls, with the highest expression in PM and IBM samples.
Conclusion. We observed abnormal increases of soluble levels of adhesion molecules implicated in
endothelial cell junctions in PM (sCD146, sPECAM-1) and to a lesser extent in DM and s-IBM
(sPECAM-1). We conclude that the distinctly different profiles between PM/s-IBM and DM reflect dif-
ferences in the pathophysiological background of these diseases. (J Rheumatol 2006;33:1623–30)
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Idiopathic inflammatory myopathies (IIM) including poly-
myositis (PM), sporadic inclusion body myositis (s-IBM), and
dermatomyositis (DM) are a heterogeneous group of diseases
with chronic inflammation of muscle1-4. IIM are characterized
by abnormal inflammatory exudates implying recruitment of
leukocytes through the capillary wall of muscle vessels.
Therefore interactions between endothelial cells and leuko-
cytes are thought to be important in the pathogenesis of these
diseases.

In DM, perivascular inflammatory exudates mainly com-
posed of macrophages, CD4+CD45RO+ and B lymphocytes
are associated with intracapillary deposits of membrane attack
complex5,6. In both PM and s-IBM, CD8+CD45RO+ lym-
phocytes partially invade non-necrotic muscle fibers express-
ing class I major histocompatibility complex7-9. In addition, in
s-IBM, muscle biopsies have revealed rimmed vacuoles and
abnormal tubulo-filamentous inclusions in cytoplasm and
nuclei10,11.

The activated endothelium under proinflammatory stimuli
expresses adhesion molecules that control leukocyte traffick-
ing at the site of inflammation. In a first phase, selectins medi-
ate initial tethering to the vessel wall and rolling. Firm adhe-
sion occurs through the interaction between leukocyte inte-
grins and immunoglobulin superfamily members [intercellu-
lar adhesion molecule (ICAM-1) and vascular cell adhesion
molecule (VCAM-1)] expressed by endothelial cells. In a last
step, binding of leukocytes promotes the opening of cell-cell
junctions and facilitates the passage of leukocytes12.
Endothelial junctions are formed by several complex struc-
tures, including well characterized proteins such as VE-cad-
herin in adherent junctions13, and by adhesive proteins such as
platelet-endothelial cell adhesion molecule (PECAM-1)14.

Recently, CD146, a novel member of the immunoglobulin
superfamily involved in the control of endothelial cohesion
and permeability, was identified in our laboratory15,16. In
endothelial cells, CD146 is located at the endothelial junc-
tions, but outside the adherent junction17. After activation of
the endothelium, some adhesion molecules may be released
into plasma as soluble forms, either because of shedding from
the endothelial surface or because of differential mRNA splic-
ing18. Measurement of levels of soluble cell adhesion mole-
cules (sCAM) such as sICAM-1, sVCAM-1, sE-selectin, and
sP-selectin has been undertaken in patients with PM and
DM19,20. However, the release of sCAM, which could reflect
modification of elements of the cohesion of the endothelial
monolayer such as sPECAM-1 and sCD146, has not previ-
ously been investigated.

We investigated the levels of soluble forms of CAM con-
trolling the interendothelial junction (sPECAM-1, sCD146)
and in leukocyte/endothelial interactions (sICAM-1, sVCAM-
1, sE-selectin, sP-selectin) in different groups of adult patients
with IIM (DM, PM, s-IBM). In addition, the expression of
these CAM was also examined in a subgroup of muscle biop-
sies obtained from patients.

MATERIALS AND METHODS
Patients. A total of 22 patients were included into the study: 14 with DM, 5
with PM, and 3 with s-IBM. Diagnoses were based on clinical features and
confirmed by muscle biopsies21. According to the European Neuromuscular
Centre and Bohan and Peter criteria21,22, patients were classified as definite
PM (5 patients), definite DM (10 patients), and probable DM (4 patients).
According to the classification of Griggs, et al11 the remaining 3 patients had
s-IBM. None had an overlap syndrome. Blood samples were obtained with
informed consent from all patients. Blood samples (except for 4 patients) and
muscle samples were obtained before initiation of therapy.

All patients presenting with DM had characteristic skin features. Muscle
biopsies showed typical histological and immunopathological features in
10/14 cases of DM, all PM, and all s-IBM. In the remaining 4 cases of DM,
muscle biopsies showed no inflammatory exudates, but did show abnormal
perifascicular expression of class I MHC and intracapillary accumulation of
the membrane attack complex C5b-9. These features are highly characteristic
of DM in spite of lack of inflammatory exudates23.
Blood samples and ELISA. Blood samples were obtained before administra-
tion of immunosuppressive treatment in all patients except 4 (short course of
prednisone at 1 mg/kg/day, less than 1 week). For each sample, plasma was
prepared from peripheral venous blood collected in a sterile tube containing
sodium citrate (0.129 M). Blood was centrifuged at 1500 g for 20 min at 4°C.
Aliquots of plasma were stored at –80°C until analyzed and then discarded.
Plasma levels of sPECAM-1, sICAM-1, sVCAM-1, sE-selectin, sP-selectin,
and sCD146 were analyzed using an immunosorbent method sandwich
ELISA (R&D Systems Europe, Oxford, UK: sICAM-1, sVCAM-1, sE-
selectin, sP-selectin, sPECAM-1; Biocytex, Marseille, France: sCD146).
Samples were first analyzed diluted according to the manufacturer’s instruc-
tions. When the results were above the reference interval, samples were test-
ed in another run at a greater dilution.

For each parameter, intraassay variations were determined on 20 repli-
cates of a single control plasma sample with a specific assay kit by one tech-
nician within a single day. Interassay coefficient of variation was calculated
on the results of controls supplied in different kits used and tested over each
run. Intraassay coefficients of variation for the ELISA were < 5%, interassay
coefficients of variation were < 10%.

For measurements of soluble adhesion molecules, control values were
obtained from 60 healthy sex and age matched blood donors (control group).
Our control values were within the ranges provided by the manufacturer.
Immunohistochemistry. All muscle samples were frozen in isopentane, cooled
in liquid nitrogen, and stored at –80°C until required. The 8 muscle biopsies
[including 4 DM (2 inflammatory and 2 noninflammatory forms, 2 PM and 2
s-IBM)] were randomly selected for immunohistochemistry. Muscle speci-
mens from 4 patients with familial malignant hyperthermia susceptibility,
showing negative contracture test results, served as negative controls. Human
tonsil was used as positive control.

For immunohistochemistry, 7 serial frozen sections 5 mm thick were
stained with anti-E-selectin (clone 1-2B6; Novocastra Laboratories,
Newcastle upon Tyne, UK) diluted 1/28, anti-CD106/VCAM-1 (clone 1G11;
Immunotech) diluted 1/50, anti-CD54/ICAM-1 (clone 6.5b5; Dako) diluted
1/50, anti-CD31/PECAM-1 (clone JC70A; Dako) diluted 1/40, and anti-
sEndo1/CD146 (clone CD146; Biocytex) diluted 1/10,000. In 2 PM cases,
additional frozen sections 5 µm thick were stained with anti-CD56/NCAM
(clone MY31; Becton-Dickinson) diluted 1/10, anti-developmental myosin
heavy chain (clone NCL-MHC-d; Tébu) diluted 1/50, and anti-class I MHC
(clone B 9.12.1; Beckman) diluted 1/100. In control sections, the primary
antibody was either omitted or replaced by nonspecific mouse IgG.
Western blot analysis. Western blotting was performed in 7 cases (including
2 inflammatory forms of DM, 2 s-IBM, one PM, and 2 normal control mus-
cles). Frozen muscle extracts were prepared as described24; 30 µl of each
sample were applied onto 6.65% resolving SDS polyacrylamide gels.
Separated proteins were electroblotted onto nitrocellulose sheets
(Amersham). Ponceau red staining of myosin heavy chain served as control
for the muscle protein content of each lane.
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One nitrocellulose sheet was probed with anti-CD31/PECAM (diluted
1/100) and the other with anti-CD146 (diluted 1/1000). Incubation was per-
formed for 12 h at 4°C under shaking. Afterwards, the rinsed blots were incu-
bated with goat anti-mouse peroxidase conjugated antibody at a dilution of
1/5000 for 1 h at room temperature. The enhanced chemiluminescence system
was used for detection of the bound peroxidase-conjugated anti-mouse antibody.
Statistical analysis. Statistical analysis was performed to compare subgroups
of patients. Soluble cell adhesion molecule levels were compared between the
various IIM subgroups and controls using the Kruskal-Wallis test. In addition
Dunn and Mann-Whitney tests were used to compare the mean level of sCAM
of each IIM group with the control group.

RESULTS
Plasma levels of soluble PECAM-1 and CD146. Numbers of
cases studied for each cell adhesion molecule and for each
group of patients (DM, PM, s-IBM, and controls) are report-
ed in Table 1 and Figure 1. Plasma values of disease samples
were compared to control values using the Mann-Whitney or
Dunn test (Table 2). A significant increase of sCD146 (p =
0.002) compared to controls was observed in PM, despite a
small number of patients, but not in DM. In s-IBM, sCD146
values were elevated, but not significantly (p = 0.09).
sPECAM-1 levels were significantly increased in DM (p =
0.005), PM (p = 0.001), and s-IBM (p = 0.01) compared to
controls. There was a statistically significant difference
between sPECAM-1 levels in PM and s-IBM samples pooled
together compared to sPECAM-1 levels in DM (Mann-
Whitney p = 0.02).
Plasma levels of soluble ICAM-1, VCAM-1, P and E selectin.
In DM, results showed a significant increase in levels of the
soluble adhesion molecules sP-selectin (p = 0.02) and sE-
selectin (p = 0.001), but not sICAM-1 or sVCAM-1, com-
pared to the control group. The highest values of sICAM-1
were recorded in the DM group, with great interindividual
variability between patients.

In PM, results showed a significant increase in the level of
sICAM-1 (p = 0.04) but not sVCAM-1, sP-selectin, or sE-
selectin. In s-IBM, levels of these soluble cellular adhesion
molecules were not statistically different from controls.
Followup of soluble plasma levels of cellular adhesion mole-
cules was not carried out in this study. 

In situ expression of endothelial cell adhesion molecules 
Immunohistochemistry. The pattern of expression of cellular
adhesion molecules on diseased muscle samples, compared to
controls, was reproducible between each subgroup of patients
with IIM.

In the 4 controls, expression of ICAM-1 (data not shown),
PECAM-1 (Figure 2A), and CD146 (Figure 2B) was weak as
observed in endothelial cells (capillaries, veins, and arteries),
whereas E-selectin, P-selectin, and VCAM-1 expression was
lacking. In addition, vessel walls (smooth muscle cells) also
expressed CD146, but we did not detect expression of any of
the 6 cellular adhesion molecules in normal muscle fibers
(data not shown). In both IIM and control muscle biopsies,
endothelial cells did not express E-selectin or P-selectin.

In all IIM samples both CD146 and PECAM-1 were
strongly expressed by all endothelial cells (Figure 2C, 2D,
2E). Unexpectedly, we found numerous muscle fibers
expressing CD146 in both PM and s-IBM samples, but not in
DM or control specimens (Figure 2E, 2G). Muscle fibers
expressing CD146 were usually smaller than CD146-negative
muscle fibers. They were not basophilic.

Moreover, results of anti-CD56/NCAM and developmental
MHC immunostaining on serial sections clearly showed that
nearly all CD146-expressing fibers did not express regenera-
tive markers (Figure 2F). Class I MHC expression in PM was
diffuse, with no relationship with CD146 expression.

1625Figarella-Branger, et al: PECAM-1 and CD146 in IIM
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Table 1. Expression of soluble endothelial cell adhesion molecules in blood samples; p values by Kruskal-Wallis analysis. Data are ng/ml.

sICAM-1 sVCAM-1 sP-Selectin sE-Selectin sCD146 sPECAM-1

DM, n = 14
Mean 282.29 500.43 60.36 63.21 231.71 42.71
SE 117.37 249.22 28.77 37.61 51.41 9.88
Median 202 489 54.5 53 243.5 43.50

PM, n = 5
Mean 286.20 593.60 51 42.20 338.60 63.60
SE 62.52 281.53 19.24 16.51 85.38 23.39
Median 292 582 45 48 322 67

s-IBM, n = 3
Mean 247.33 564.67 37 39 300.33 57.33
SE 58.96 49.33 16.09 15.10 91.22 10.11
Median 221 558 35 41 353.00 52

Controls, n = 60
Mean 206.07 412.81 43.36 35.50 219.18 31.97
SE 36.071 129.72 18.40 17.24 57.98 13.94
Median 205 400 41 31 222 26.50

p 0.015* 0.09 0.12 0.008* 0.007* < 0.001*

* Statistically significant p < 0.05. sICAM-1: soluble intercellular adhesion molecule, sVCAM-1: vascular cell adhesion molecule, sPECAM-1: platelet-
endothelial cell adhesion molecule, DM: dermatomyositis, PM: polymyositis, s-IBM: sporadic inclusion body myositis, SE: standard error.
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A marked increase in ICAM-1 expression on endothelial
cells was recorded in all IIM samples (n = 8) compared to con-
trols. ICAM-1 was upregulated in all DM samples (n = 4),
especially in vessels located at perimysial and perifascicular

sites (data not shown). Interestingly, the same results were
recorded in the 2 DM cases lacking inflammatory cells at
muscle biopsy. When present, perifascicular atrophic fibers in
DM also expressed ICAM-1 (data not shown). In all PM (n =
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Figure 1. Box plots show the level of sCAM in controls and cases of idiopathic inflammatory myopathies. Kruskal-Wallis p value shown in the upper right corner.
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2) and all s-IBM (n = 2) samples, ICAM-1 expression was
increased on small muscle arteries. ICAM-1 expression was
also observed on numerous muscle fibers, especially in
muscle fibers demonstrating partial invasion and in mononu-
cleated inflammatory cells (Figure 2H). Here again, muscle
fibers expressing ICAM-1 were not labelled with anti-
CD56/NCAM, developmental myosin MHC, or CD146
(Figure 2G, 2H). In all IIM samples, fibers expressing ICAM
also expressed Class I MHC.

VCAM-1 expression was recorded in endothelial cells of
small arteries in all IIM samples but not in controls. Muscle
fibers of all IIM were negative. VCAM-1 expression was also
observed on some perivascular inflammatory cells in all IIM
and on inflammatory cells invading non-necrotic muscle
fibers in PM and s-IBM samples (data not shown).
Western blot analysis. To determine the total amount of
CD146 and PECAM-1 in muscle biopsis from patients with
IIM, we performed Western blot analysis in 2 s-IBM, 2 DM,
one PM, and 2 control samples. 

All control extracts contained the same amount of myosin
heavy-chain. PECAM-1 expression was increased in all IIM
patients in comparison to controls (Figure 3A). 

The same results were observed for CD146, the highest
level being observed in PM (Figure 3B, lane 7) and the low-
est in DM (Figure 3B, lanes 5 and 6).

DISCUSSION
We measured blood concentrations of 2 junctional endothelial
sCAM of the immunoglobulin superfamily, sCD146 and
sPECAM-1, in IIM, together with other sCAM (sICAM-1,
sVCAM-1, sP-selectin, and sE-selectin) implicated in leuko-
cyte/endothelial interactions. Moreover, we analyzed the in
situ expression of cellular adhesion molecules on muscle sam-
ples of some IIM patients. Blood levels and in situ expression
were compared to control samples.

Our aim was to investigate soluble levels and in situ
expression of PECAM-1 and CD146. The study of ICAM-1,
VCAM-1, and selectins allowed us to compare our results
with previous reports in IIM. Results of soluble levels and
immunohistochemistry findings are summarized in Table 3.

In muscle biopsies, PECAM-1 expressed by endothelial
cells was observed by immunohistochemistry in both IIM and
control samples, but expression was stronger in IIM.
Significantly elevated levels of sPECAM-1 were recorded in

the plasma of all patient groups. It was notable that the high-
est levels were seen in PM and s-IBM samples. The same
finding in muscle samples was recorded on Western blot
analysis. The function of PECAM-1 is not restricted to the
endothelial cells adherence junctions integrity. Recent studies
have reported it is implicated in cell signaling and in the con-
trol of apoptotic events (reviewed in Ilan and Madri25).
Interestingly, PECAM-1 has been observed to be processed
during endothelial cell apoptosis by a metalloproteinase-
dependent cleavage of the cytoplasmic tail, resulting in
PECAM-1 shedding26. Thus, soluble PECAM-1 observed in
IIM may be the cleaved, secreted ectodomain and could
reflect endothelial cell apoptosis. Similarly, the concentration
of sCD146 was significantly elevated in the PM group. High
levels were also observed in the small group of s-IBM sam-
ples, although these were not significant.

A high sCD146 level was associated with an increase of
CD146 expression in muscle biopsies by Western blot analy-
sis, as recorded in all IIM samples, although it was higher in
PM and s-IBM in comparison to DM. Moreover, immunohis-
tochemistry revealed abnormal CD146 expression in numer-
ous muscle fibers (most often atrophic but not regenerative) in
both PM and s-IBM, but not in DM samples. CD146 is
expressed by endothelial cells and is believed to be involved
in endothelial cell cohesion27. However, its expression is not
restricted to endothelial cells, and has been reported in
melanoma cells, renal tubules in chronic renal failure, and
smooth muscle cells28,29. Although it has been shown that
expression of melanoma cell adhesion molecule (MCAM; the
chick homolog of CD146) in early chick embryonic develop-
ment coincides with the onset of myogenic cell determination,
and that MCAM expression persists in adult muscle fibers30,
we did not observe CD146 in normal human muscle, and
expression in some fibers in PM and s-IBM samples was not
related to the regeneration process. At present, we do not
know which factor triggers CD146 expression in some muscle
fibers in PM and s-IBM. By analogy with other soluble adhe-
sion molecules, sCD146 could be derived from an alternative
splicing of its cDNA or from proteolysis of the mature protein
from the cell surface. Thus, sCD146 could be proposed as a
novel plasma marker that potentially reflects changes of the
integrity of the endothelial monolayer. The increased levels of
sPECAM-1 and sCD146 in IIM suggest that changes in vas-
cular permeability and/or endothelial apoptosis may play a
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Table 2. Comparison of levels of soluble cellular adhesion molecules in patients and controls.

sICAM-1 sVCAM-1 sP-Selectin sE-Selectin sCD146 sPECAM-1

IIM/controls† 0.002* 0.03* 0.07 0.001* 0.01* 0.001*
PM + s-IBM/DM† 0.97 0.33 0.19 0.30 0.005* 0.024*
DM/controls†† 0.052 0.30 0.02* 0.001* 0.43 0.005*
PM/controls†† 0.044* 0.12 0.42 0.27 0.002* 0.0014*
s-IBM/controls†† 0.90 0.06 0.58 0.59 0.09 0.01*

† Mann-Whitney U test, †† Dunn test. * Statistically significant p < 0.05. Abbreviations as in Table 1.
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Figure 2. A and B. Immunohistochemical expression of cellular adhesion molecules in muscle. PECAM-1 (A) and CD146 (B) expression in normal control sam-
ple is weak and restricted to some endothelial cells. CD146 is also observed in vessel walls. C. Strong PECAM-1 expression in endothelial cells in DM. D. Strong
CD146 expression in endothelial cells and smooth muscle fibers in DM. E. In PM, CD146 expression is observed on endothelial cells and few muscle fibers, often
atrophic; these fibers do not express developmental myosin heavy-chain (d-MHC). F. Fibers expressing d-MHC. G, H. In PM, ICAM-1 expression is observed in
muscle fiber and mononuclear cells, partially invading them (H, *), but CD146 expression in muscle fibers does not overlap with ICAM-1. A, B, G, H, original
magnification ×225; C, D, E, F, original magnification ×135. *Do not express CD146.
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role in these diseases. It is of interest that these results distin-
guish DM from PM and s-IBM. These results suggest that
sPECAM-1 and sCD146 are not markers of endotheliopathy,
as seen in DM, but rather of subtle endothelial changes.

Few studies have measured sCAM in IIM19,20,31. Previous
results have shown increased blood levels of sICAM-1,
sVCAM-1, and sE-selectin in PM/DM, results from the 2 dis-
eases being pooled together; s-IBM was not studied.

In addition, a few reports, using immunohistochemistry
only, have shown an abnormal expression of some cell adhe-
sion molecules in IIM32-37 (reviewed in Figarella-Branger4).
Our results are in accord with these previous reports. We
observed significantly elevated levels of sICAM-1 only in
cases of PM. Although increased ICAM-1 expression is
observed in situ mainly in endothelial cells in IIM, the expres-
sion of ICAM-1 on muscle fibers (which we did not observe
on control samples) displayed a different pattern in DM and
PM/s-IBM. In DM, expression was mainly on perifascicular
fibers, whereas in PM/s-IBM, expression predominated in
fibers partially invaded by mononuclear cells. It has been
reported that ICAM-1 is expressed by human myoblasts
throughout myogenesis, with increased expression upon stim-
ulation by cytokines (for example, by interferon-γ, tumor
necrosis factor-α, interleukin 1α), suggesting that ICAM-1 is

likely the major mediator of adhesion throughout the leuko-
cyte function-associated antigen receptor between myotubes
and lymphocytes38. The strong ICAM-1 expression by muscle
fibers exhibiting partial invasion in PM and s-IBM is in keep-
ing with this function. We found no significant elevation of
sVCAM-1 in our IIM patients. However, VCAM-1 expression
was seen on some endothelial cells in all IIM samples, and in
inflammatory cells partially invading non-necrotic muscle
fibers in s-IBM and PM, as reported33-36. The lack of E-
selectin expression in endothelial cells in IIM muscles
described in our study and some others33,34,36 (a contrary
result is reported by Jimi, et al32) did not correlate with the
increase of sE-selectin levels in the plasma of DM patients, as
described in our report and by Kubo, et al19. E-selectin is rap-
idly expressed by endothelial cells after cytokine activation.
However, the rapid shedding of the molecule could explain
the lack of tissue expression noted on immunohistochemistry.
It is notable, however, that the anti-selectin antibodies used
for immunohistochemistry and ELISA assays were different.
It is also possible that the source of sE-selectin is from other
tissues. In addition to sE-selectin, the level of sP-selectin was
also higher in the plasma of DM patients compared to con-
trols. In contrast to sE-selectin, sP-selectin expression is not
restricted to the endothelium.

Elevated levels of sP-selectin are consistent with signs of
both endothelium and platelet activation. Moreover, platelet
P-selectin is involved in the recruitment of monocyte-derived
microparticles, which are a rich source of the blood clotting
factors for the formation of thrombus39. These data suggest
that P-selectin could play a role in the formation of thrombi
occasionally observed in the muscle microvasculature of DM.

We have described an increased level of soluble cellular
adhesion molecules in the plasma of patients with IIM and
shown that, except for selectins, this reflects in situ expression
on muscle samples. We show that there are different profiles
of sCAM levels and in situ expression in the different groups
of IIM disease. The most striking differences between DM
and PM are the significantly elevated levels of sICAM-1 and
sCD146 in PM and the elevation of P and E-selectins in DM.
Together, these results reflect distinct types of endothelial cell
activation in these diseases, as observed on histological find-
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Table 3. Soluble cellular adhesion molecule levels and in situ expression from muscle samples of patients with IIM compared to controls.

E-Selectin P-Selectin ICAM-1 VCAM-1 PECAM-1 CD146
Blood Tissue Blood Tissue Blood Tissue Blood Tissue Blood Tissue Blood Tissue

EC MF EC MF EC MF EC MF EC MF EC MF

Controls – – – – + – – – + – + –
DM p = 0.001* – – p = 0.02* – – NS ++ + NS + – p = 0.005* + – NS + –
PM NS – – NS – – p = 0.04* + + NS + –† p = 0.001* + – p = 0.002* + +
s-IBM NS – – NS – – NS + + NS + –† p = 0.01* + – NS + +

† In PM and s-IBM no expression of VCAM-1 was recorded on muscle fibers, but numerous inflammatory cells invading non-necrotic muscle fibers expressed
VCAM-1. * Only statistically significant p values are indicated. P values were obtained by comparison of values in each subgroup of IIM versus control
values by the Dunn test. EC: endothelial cells; MF: muscle fibers; NS: not significant; other abbreviations as in Table 1.

Figure 3. Western blots of PECAM-1 (A) and CD146 (B) in muscle biopsy
samples from s-IBM (lanes 3 and 4), DM (5, 6), PM (7), and 2 controls (1,
2). Expression of PECAM-1 and CD146 is stronger in IIM cases compared
to controls, the strongest expression being observed in PM and s-IBM.
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ings. It remains to be shown if abnormal levels of soluble cel-
lular adhesion molecules are correlated to disease activity and
could therefore help in the monitoring of these patients.
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