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IINNTTRROODDUUCCTTIIOONN

Optimal T cell activation requires two
distinct signals. One is antigen specific, and is
provided by the interaction between major
histocompatibility complex (MHC)-peptide
complexes and T-cell receptors (TCR). The
other signal is non-specific, and is produced by

the interaction of accessory or costimulatory
molecules of the B7 family, namely B7-1
(CD80) and B7-2 (CD86) expressed in antigen-
presenting cells (APC) [1-3]. CD80 and CD86 are
members of the immunoglobulin (Ig)
supergene family. They are expressed in
activated B cells, macrophages and dendritic
cells, and bind to two counter-receptors, CD28
and CTLA-4, expressed in T lymphocytes and
thymocytes. CD28-B7 (CD80 and CD86)
interaction prevents the induction of energy
in antigen-stimulated T cells, whereas

OObbjjeeccttiivvee..  The aim of this study was to assess the effects of costimulatory molecules CD80 and

CD86 expression in T cell subsets of peripheral blood mononuclear cells (PBMCs) obtained from

both patients with systemic lupus erythematosus (SLE) and healthy subjects. 

MMeetthhooddss..  CD80 and CD86 expressions in PBMCs were quantified by flow cytometry and

monoclonal antibodies. 

RReessuullttss..  Expressions of CD80 and CD86 were higher in both CD4
+

and CD8
+

T cell subsets from

SLE patients when compared with those from healthy subjects, although the differences were

significant only in the CD4
+

CD80
+
, CD4

+
CD86

+
, and CD8

+
CD86

+
groups. After stimulation with

PHA, the percentages of CD80 and CD86 in T-cell subsets were significantly lower in SLE patients

compared with the control subjects for CD4
+

CD80
+
, CD4

+
CD86

+
and CD8

+
CD86

+
. There were no

significant correlations between T cell subset expressions of CD80 and CD86 and disease activity

parameters which included Systemic Lupus Erythematosus Disease Activity Index (SLEDAI), C3,

C4 and anti-dsDNA. 

CCoonncclluussiioonnss..  The results suggest that CD4
+

CD80
+
, CD4

+
CD86

+
, and CD8

+
CD86

+
are expressed in

PBMCs of patients with SLE in vivo, but are not associated with the disease activity of SLE. PBMCs

in patients with SLE may have an intrinsic defect that alters their activator process which might

explain some of the T-cell immunoregulatory abnormalities observed in these patients.  ( Mid

Taiwan J Med 2002;7:7-13)
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blockage of this pathway results in tolerance
[4-6].

In vitro and in vivo experiments have
shown that activated human T cells express
CD80 and CD86 [7-9] . Sansom and Hall
demonstrated that B7 was found in T cell
clones and in repeatedly activated peripheral
T cells [8]. Moreover, CD80 and CD86 have
been detected in T cells in rheumatoid
synovial fluid and membranes [10,11]. Recently,
it was found that CD80 and CD86 were
expressed in circulating T cells in the
peripheral blood of patients with systemic
lupus erythematosus (SLE) [12].

SLE is an autoimmune disease
characterized by functional alteration of both
T and B lymphocytes. Peripheral blood
lymphocytes obtained from lupus patients
often contain T cells that exhibit signs of
activation in vivo as demonstrated by
increased expressions of MHC class II
molecules [13] and serum-soluble interleukin-2
receptors (IL-2R) [14]. Several previous reports
have revealed that cells from SLE patients
display lower responses to stimulation assays
when compared with cells obtained from
healthy donors [15,16]. Therefore, the aim of
this study was to investigate the expression of
CD80 and CD86 in the T cell subsets of
peripheral blood mononuclear cells (PBMCs)
obtained from lupus patients and healthy
donors. We also evaluated the differential
expressions in lymphoid subpopulations at
rest and after stimulation with phytohaemag-
glutinin (PHA).  

MMAATTEERRIIAALLSS  AANNDD  MMEETTHHOODDSS

Subjects

Samples of peripheral blood were
obtained from 22 patients with SLE (1 male

and 21 females; mean age: 30.2 years; range: 16
56 years), diagnosed according to the
American College of Rheumatology criteria
[17]. Twenty gender- and age-matched healthy
hospital employees (1 male and 19 females;

mean age: 29.1 years; range: 19 53 years)
served as the control group. Lupus disease

activity was assessed using the Systemic Lupus
Erythematosus Disease Activity Index
(SLEDAI) [18]. Fifteen of the 22 SLE patients

received prednisolone (5 60 mg) and/or
immunosuppressive drugs (hydroxychrolo-

quine 200 400 mg and/or azathioprine 50 100
mg) at the time of the study.

Isolation of Mononuclear Cells 
PBMCs were isolated from heparinized

blood by a Ficoll-Hypaque gradient. After

three washes in HBSS (Hank's balanced salt

solution), cells were adjusted to 1 106/mL for

the following experiment.

Monoclonal Antibodies and Immunofluorescence

Analysis of Lymphocytes
The following monoclonal antibodies

(MoAbs) were used in this study:

phycoerythrin (PE)-labeled anti-CD86

(B70/B7-2, FUN-1, IgG-K; Phamingen, San

Diego, California) and PE-labeled anti-CD80

(L307.4, murine IgG1; Becton Dickinson, San

Jose, California). In this experiment, the

following reagents were also used: fluoresein

isothiocyanate (FITC)-labeled anti-CD3 (SK7,

IgG1), FITC-labeled anti-CD4 (SK3, IgG1),

and FITC-labeled anti-CD8 (SK1, IgG1).

Fluorescence-conjugated antihuman MoAbs of

FITC were purchased from Becton Dickinson.

FITC- and PE- conjugated mouse IgM or IgG

served as isotype controls. PBMCs (1 106/mL)

were stained immediately after isolation with

FITC-labeled antibodies, PE-labeled anti-CD80

and PE-labeled anti-CD86. After two-color

staining, the cells were analyzed by flow

cytometry (FACScar plus: Becton Dickinson).

PHA Activated Peripheral Blood

Freshly isolated PBMCs were cultured in
RPM1 containing 10% fetal calf serum, 1% L-
glutamin, 1% penicillin-streptomycin and PHA

(5 g/mL) on 96-well plates for 2 days. Then
the cells were stained with antibodies as
described above. 

Statistical Analysis 

The nonparametric Mann-Whitney U
test was used for the statistical analysis of the
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groups. The correlations between B7 in T
lymphocytes and SLE disease activity indices,
including SLEDAI, C3, C4 and anti-dsDNA,
were analyzed by the Spearman correlation
coefficients test. A p value less than 0.05 was
considered significant. All statistical
calculations were performed by the SAS
program (version 6.12 for Windows 95).

RREESSUULLTTSS

CD80 in CD3+ cells was detected in

higher amounts in patients with SLE than in

CD3+ cells of healthy subjects. However, the

differences were not statistically significant.

The mean percentage of CD86 in CD3+ cells

was significantly higher in SLE patients

compared with the control subjects (9.50 5.77

vs 5.00 3.21%, p <0.005). The mean percentage

of CD80+ cells in CD4+ cells was significantly

higher in the SLE patients than in the control

subjects (1.09 1.15 vs 0.35 0.59%, p < 0.005)
(Fig. 1). CD86 was highly expressed in the

CD4+ and CD8+ T-cell subsets of the SLE

patients. There were significant differences in

the mean percentages of CD4+and CD8+ cells

expressing CD86 between the SLE patients and

healthy controls (5.55 3.89 vs 3.10 2.07%, p <

0.005 and 6.86 5.46 vs 2.45 1.28%, p < 0.01,
respectively), (Table 1).

Stimulation with PHA increased the
expressions of CD80 and CD86 in T cell

subsets (CD3+, CD4+ and CD8+) of the SLE and

control groups, except in the SLE of

CD4+CD86+ groups. The mean percentage of

CD80+ expression in CD4 cells was

significantly lower in the SLE patients than in

the control group (2.50 1.86 vs 4.65 2.11%, p
< 0.05) following PHA stimulation (Table 1).
Similarly, there were significantly lower levels

of CD3+CD86+ (11.05 5.52 vs 17.25 6.84%, p <

Cell subset Condition
Mean SD

SLE (n = 22)                     Control (n = 20)

CD3+CD80+

CD4+CD80+

CD8+CD80+

CD3+CD86+

CD4+CD86+

CD8+CD86+

Medium only
+PHA
Medium only
+PHA
Medium only
+PHA
Medium only
+PHA
Medium only
+PHA
Medium only
+PHA

3.27 4.37
7.64 4.84
1.09 1.15*
2.50 1.68
2.59 4.66
7.18 5.34
9.50 5.77*
11.0 5.52
5.55 3.89*
3.86 2.53
6.86 5.46
8.27 4.48*

2.55 3.44
8.05 3.52
0.35 0.59
4.65 2.11
1.00 0.92
7.80 3.46
5.00 3.21

17.25 6.84
3.10 2.07

10.40 5.07
2.45 1.28

12.65 5.47

TTaabbllee  11..    EExxpprreessssiioonnss  ooff  CCDD8800  aanndd  CCDD8866  iinn  ffrreesshhllyy  iissoollaatteedd  aanndd  aaccttiivvaatteedd  TT--cceellll  ssuubbsseettss  ffrroomm  SSLLEE  ppaattiieennttss  aanndd
hheeaalltthhyy  ccoonnttrrooll  ssuubbjjeeccttss

*p < 0.005 when compared with controls; p < 0.01 when compared with controls; p < 0.05 when compared with
controls.

Fig. 1  Expression of CD80 on CD4
+

T cells of the

peripheral blood mononuclear cells. A two-color analysis
of unstimulated (upper panels) and PHA-activated PBMCs
of a SLE patient (right side) and a normal control (left
side). Cells were stained as described under Materials and
Methods.
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0.05), CD4+CD86+ (3.86 2.53 vs 10.40 5.07%, p

< 0.01) and CD8+CD86+ (8.27 4.48 vs 12.65

5.47%, p < 0.005) in SLE patients after PHA
stimulation, when compared with healthy
subjects. There were no significant differences
in expressions of CD80 and CD86 in T-cell
subsets before or after PHA stimulation
between SLE patients with and without
prednisolone (data not shown).

We studied the relationships between
the percentages of different T-cell subsets in
the SLE patients and the disease activity
parameters, including SLEDAI, C3, C4 and anti-
dsDNA. There was no significant correlation
between T cell subsets of CD80, CD86 and
SLEDAI. Likewise, there was no significant
correlation between C3, C4, anti-dsDNA and
expressions of CD80 and CD86 in T cell
subsets of the SLE patients.

DDIISSCCUUSSSSIIOONN

B7 molecules (including CD80 and
CD86) are expressed in antigen-presenting
cells (APC) including monocytes,
macrophages, B cells, dendritic cells, and T
cells [9]. A recent study showed that B7 was
expressed in activated human peripheral
blood T cells, CD4 T cell clones, CD8 T cell
clones, and natural killer cell clones [7] .
Sansom and Hall detected CD80 in T cell
clones and in repeatedly activated, but not
freshly isolated, peripheral blood T cells [8].
Verwilphen and co-workers detected CD80 in
30% of T cells in synovial membranes and 20%
of T cells in synovial fluid of patients with RA
[10]. In contrast, no CD80 expression was
detected in peripheral blood T cells in their
patients [10] . Furthermore, Nickloff et al
demonstrated the expression of CD80 in T
cells from skin lesions of patients with
psoriasis and mycosis fungoides [19]. Although
CD80 and CD86 expressions in activated T
cells in peripheral blood and infiltrating tissues
have been clearly demonstrated, the in vivo
expressions of CD80 and CD86 in T cells from
peripheral blood have not been well defined
in patients with autoimmune diseases. 

Recently, Takasaki et al showed that

CD80 and CD86 were expressed in T cells of

peripheral blood lymphocytes obtained from

patients with SLE [12,20]. They reported that

CD80-expressing T cells were mainly CD4 cells

and CD86-expressing T cells. Our data also

revealed that patients with SLE had CD80- and

CD86-expressing T cells in their peripheral

blood. However, in our lupus patients, the

amounts of CD4+CD80+ and CD86 in all T cell

subsets including CD3, CD4 and CD8 T cells

were significantly higher than that in normal

controls. It has been shown that CD86

molecules were constitutionally expressed in

unstimulated monocytes, while CD80

increased after stimulation. Furthermore, Abe

et al demonstrated that CD4+CD80+ and

CD8+CD86+ were markers for disease activity

in patients with SLE using the longitudinal

method [12]. In the present study, we failed to

show associations between CD4+CD80+,

CD4+CD86+ and CD8+CD86+ and disease

parameters including SLEDAI, C3, C4 and anti-

dsDNA. The discrepancy may be due to

differences in the methods used.
To the best of our knowledge, this is the

first study of the expression of both CD80 and
CD86 in SLE T cells stimulated by PHA. In the
present report, percentages of CD86 were
significantly lower in patients with SLE than in
healthy subjects following PHA stimulation.
The results support previous findings of
suboptimal proliferation in response to
multiple stimuli in lymphocytes of SLE
patients [23]. The fact that stimulated T cells
were unable to upregulate the expression of
costimulatory molecules represented a defect
intrinsic to the lymphoid function in SLE
patients. The defective proliferation after PHA
stimulation in SLE cells was mirrored by IL-2
production, and was directly correlated with
low levels of IL-2 mRNA [24]. This abnormal
expression following PHA stimulation of
PBMCs for 48 h, the same conditions used in
proliferation experiments, was surprising. The
underlying causes of defective up-regulation
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of B7 expression in SLE APC remain unclear,
but alternation in cytokine production by SLE
T cells must be considered [25]. Increased IL-10

production and diminished IFN- synthesis

have been demonstrated in patients with SLE
[26,27] . This may account for the lower
amounts of CD86 molecules since IL-10 can

inhibit B7 expression in APC [28] and IFN-

strongly regulates expression of B7 molecules
in various cells.

In conclusion, expressions of CD4+

CD80+, CD4+ CD86+ and CD8+ CD86+ in PBMC

are not associated with the disease activity of
SLE. Furthermore, PBMCs from patients with
SLE may have intrinsic defects that alter their
activator process, which might explain the T-
cell immunoregulatory abnormalities in SLE. 
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