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Expression of costimulatory molecules, CD80 and CD86, on monocytes
in muscle tissues from patients with polymyositis and dermatomyositis

INTRODUCTION

Autoimmune diseases are presumably mediated by activated, auto-
antigen -reactive T cell (1, 2). Two distinct signals are required to induce
differentiation from naive to activated T cell: one is antigen-specific
signal mediated through the interaction between major histoconpatibity
complex (MHC )-peptide complexes and T cell receptor , and the other is
non-antigen specific that is calld "costimulatory” signal(3, 4). B7
molecules on antigen-presenting cells (APC) reacting with the CD28
receptor on T cells provide the most potent costimulatory signals to T
cells (5,6). B7 is known as a family that have at least three distinct
isoform molecules, namely B7-1 (CD80), B7-2 (CD86) and B7-3 (7).
CD80 and CD86 bind to same countereceptor that is known CD28 and
CTLA-4 and provide costimulatory signals. Blocking of the B7-CD28
" pathway in vitro results in T cell anergy (8, 9, 10), whereas in vivo
bloking the B7-CD28 pathway results in immunosuppression (11, 12, ).
CTLA-4 expressed on T cells after activation may regulate T cell function
(13,). Blocking of the B7-CTLA-4 pathway results in augumentation of
immunoresponse.

Polymyositis (PM) and dermatomyositis (DM) is an autoimmune
inflaminatory diseasese characterized by lymphocyte infiltration within
muscle fascicles or around blood vessels. The segmental myonecroses of
all fiber types associated with myophagocytosis and muscle fiber
regeneration were seen in biopsied muscle specimens (14, 15, 16).

To determine whether the costimulatory molecules, CD80 and CD&6,
affects the necrosis progression of polymyositis and dermatomyositis. we
conducted quantification of the subsets of the B7-1and B7-2 in muscle
specimens of polymyositis and dermatomyositis with
immunohistochemical methods.

MATERIALS AND METHODS
Patients

Twenty patients with polymyositis and 10 patients with dermatomyositis
were included in this study. The diagnosis of PM and DM met the clinical
diagnosis criteria previously reported (14, 15, 16, 17). Each case showed
progressive muslcle weakness, elivated creatine kinase (CK) levels
without steroid therapy, and typical histopathological and
Immunohistochemical findings. Table 1 listed the ages, sexes and
creatine kinase (CK) levels et al. of the patients.



Musle Samples

The muscle tissue specimens were obtained from biceps brachii or
quadriceps femoris muscles by open biopsy. Biopsied muscles were
rappidly frozen in isopentane chilled in dry ice, and reserved at -80 °C
untill use.

Histological, Histochemical studies

For histologic and histochemical analyses, consecutive 8-um-thick
cryostat sections were stained with hematoxylin-eosin ( H & E ), modified
-Gomori, routin adenosine triphosphatse (ATPase, PH10.0), NADH-TR as
desctibed elsewhere (18).

Immunohistochemistry. _
The muscle specimens were cut at 6M-thick in a cryostat at -25 °C onto
- silan-coating slides, fixed in cold acetone for 10 min, air dried and were
blocked with normal horse serum at room temperature for 60 min. And
they were incubated with mouse monoclonal immunogloblin G (IgG)
antibody directed against CD4, CDS§, CD19, CD 68, and CD80, CD86
antigen diluted with phosphate-buffered saline (PBS PH 7.4) at 4 °C
overnight, then we used the avidine-biotin-peroxidase complex (ABC)
method (Vectastain elite ABC kit, Burlingame, USA), and the antibody
binding was visulized with 3'3-diaminobenzidine (DAB). Fimmally,
sections were counterstained with methylgreen and mounted in canada
baresam.

Quantification of mononuclear cell subsets

In order to quantify mononuclear cell subsets, four scopes of each
specimen were randomly chosen and analyzed. We observed at least
1,000 mononuclear cells in each specimen, and calculated the frequency
of cells positive for CD80 and CD86. For each accumulation the total
number of cells was counted in the H & E stained section. The B7-1, B7-2
positive reaction for a surface antigen consisted of a rim of reaction
product around the cell were counted in the respective section in the
series.

The student T test was used for statistical comparisons. Differences were
considered significant at P < 0.05.



RESULT

Immunohistochemical detection of CD80 and CDS86 in patients
of PM and DM

There were no muscle fibers positive for CD80 and CD86 in the
specimens of both PM and DM. In contrast, these molecules were
expressed on the infiltrating cells between muscle fibers. CD86 were
expressed on many monocytes, but CD86 were on only a few monocytes.

Quantitation of mononuclear cell subsets:

The quantitative analysis of CD80 and CD86 positive cells in PM and
DM was demonstrated at table 2. Mononuclear cells positive for CD80 or
CD86 were present in both diseased muscles. The frequency of CD80
positive cells was higher in DM than in PM, whereas that of CD86
- positive cells was lower in DM. But, stastical analysis showed no
significant difference of the frequency of CD80 and CD86 positive cells
between both diseases.

DISCUSSION

Human T cells contain two distinct subsets, T-helper (Th) 1 and Th2
cells, that mediate cell-mediated and humoral immune response,
respectively. Thl cells produce mainly IL-2 and IFN-vy, and Th2 cells
produce IL-4,5, and 10. Immunological disorders can cause a shift in the
Th1/Th2 ratio, which could affect manifestations of different diseases.
Naive T cell secreting both patterns of these cytokines have been called
ThO cells and this phenotype is thoght to be in transient stage along a
defferentiation pathway to Thl or Th2 cells(20).

CD80 (B7-1) is expressed on resting monocytes, dedritic cells,
macrophage and activated, but not resting, T, NK and B lymphocytes
(19). In the other hand, CD86 (B7-2) is expressed on macrophage,
monocytes, and activated T and B cells (25). These two molecules
expressed on antigen presenting cells were reported to promote T cell
differentiation to Th1l and Th2 respectively (23).

It has been reported that cell-mediated immunity operates in
polymyositis and humoral immunity in dermatomyositis. Consistent with
this theory, Arahada et al reported the prominence of Thl-type cytokine
in PM and Th2-type cytokine in DM (26).

In this study, we detected no difference of the frequencies of mononuclear
cells bearing CD80 and CD86 molecules on their surfaces between these
diseases. Therefore, these two molecules could not exert a pivotal role in
the bifurcation of immuneresponces when clinical signs were evolved in
these two diseases. We infered that CD80 and CD86 could promote the



differenciation from ThO to Thl or Th2 in early stage of disease
evolution and have the same functions of simply augumentation of
inflammation in that time. Alternatively, differenciation of naive T cells
is not decided by only CD80 and CD86 molecules. The interaction of
another adhesion molecles, that is CD40 and CD40-ligand, have been
shown to be critical in the regulation of B7 expression during T-B-cell
collaboration (24). In addition, the cooperation among cytokines of IL-
12, IFN-v ,IL-4 et al. may play an important role in T cell "
differenciation. The ralative roles of such interaction shold be further
investigation.
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