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T cell activation antigen CD26 is a 110 kDa cell surface
glycoprotein with diverse functions1-4. Although constitu-
tively expressed in the kidney proximal tubules, intestine,
and bile duct, the expression level of CD26 on T cells is
tightly regulated and its density is markedly enhanced after
T cell activation5,6. In the resting state, CD26 is expressed
on a subset of CD4 memory T cells and this CD4+
CD26bright T cell population has been shown to respond
maximally to recall antigens and has high migratory
capacity2,7,8.

CD26 contains dipeptidyl peptidase IV (DPPIV, EC
3.4.14.5) enzyme activity in its extracellular domain that can
cleave aminoterminal dipeptides with either proline or
alanine in the penultimate position4,5. Recently, our group
and others have shown that CD26/DPPIV can cleave
RANTES (regulated on activation, normal T cell expressed
and secreted)9-11 and stromal cell derived factor-1 (SDF-
1)12,13 and modify their original functions. CD26 is not only
highly expressed on activated T cells but also is involved in
the process of T cell costimulation14,15. There is evidence
that CD26 interacts with both CD45, a protein tyrosine
phosphatase, and adenosine deaminase, each capable of
functioning in a signal transduction pathway16-18. We
recently demonstrated that CD26 binds the mannose 6-
phosphate (M6P)/insulin-like growth factor (IGF) II
receptor via M6P residues in the carbohydrate moiety of
CD26, the interaction that plays an important role in CD26
mediated T cell costimulation19. We showed that recombi-
nant soluble CD26 (rsCD26) could enhance T cell prolifer-
ative response against memory antigens, with DPPIV
enzyme activity being necessary for its enhancing effect in
vitro20,21. Moreover, correlation between serum
sCD26/DPPIV level and the relative responsiveness of the
memory antigen driven T cell activation to exogenous
sCD26 suggests that serum sCD26 modulates T cell immune
response in vivo.

Systemic lupus erythematosus (SLE) is a multisystem
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we measured levels of sCD26 and its specific DPPIV activity in serum.
Methods. Serum sCD26 levels and DPPIV activity were measured by sandwich ELISA in 53
patients with SLE and 54 healthy controls. Serum sCD26 was identified by immunoprecipitation
and immunoblot analysis. Expression of CD26 on T cells was analyzed by flow cytometry.
Results. Serum levels of sCD26 and its specific DPPIV activity were significantly decreased in SLE
and were inversely correlated with SLE disease activity index score, but not with clinical variables
or clinical subsets of SLE. Close correlation between sCD26/DPPIV and disease activity was
observed in the longitudinal study.
Conclusion. Serum levels of sCD26 may be involved in the pathophysiology of SLE, and appear to
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inflammatory disease caused by tissue damage resulting
from autoantibody and complement fixed immune deposi-
tion. Abnormal immune activation, such as hyperactivity of
T and B cells, may cause infiltration of lymphocytes into the
tissue, leading to increased serum cytokine levels and
production of a variety of autoantibodies. In this regard,
aberrant expression of immune costimulatory molecules
may contribute to the pathophysiology of SLE. Studies indi-
cate that blood lymphocytes of patients with SLE often
express higher levels of immune accessory molecules such
as CD8022,23, CD8624, CD9525,26, and CD15427,28 than those
of healthy individuals. Further, it has been reported that
levels of soluble forms of T cell activation antigens as well
as cell adhesion molecules, including sCD2529,30, sCD2331,
sCD2730, sCD9532, sVCAM-133-36, sICAM-137, and sE-
selectin38, were all increased in the serum of patients with
SLE, having strong correlation with SLE disease activity.
More recently, plasma levels of soluble CD40 ligand
(CD154) were significantly higher in patients with SLE than
in controls, and they were associated with SLE disease
activity39.

On the other hand, it was reported that serum DPPIV
enzyme activity was consistently decreased compared to
healthy controls regardless of SLE disease activity40-42,
although these studies did not detect serum CD26 levels.
Since there are several enzymes that have DPPIV-like
enzyme activity, such as aminopeptidase P43, DPPT-L44,45,
FAP-α46, DPPIV-ß47,48, and dipeptidyl peptidase II41, these
studies may not accurately quantify specific CD26 associ-
ated DPPIV enzyme activity in plasma.

We investigated the levels of sCD26 and its specific
DPPIV enzyme activity in the serum of patients with SLE
and their relationship with disease status and activity.

MATERIALS AND METHODS
Patients. In this study, 53 patients with SLE (47 women, 6 men, ages 18–79
yrs) and 54 healthy controls were enrolled. Patients were referred to the
Research Hospital, Institute of Medical Science, University of Tokyo, or
Keio University Hospital, in Tokyo. All patients fulfilled the 1982 revised
criteria for the classification of SLE49. Active disease was indicated by SLE
Disease Activity Index (SLEDAI) score of > 10 points.

Detection of serum sCD26 and DPPIV activity. Serum samples were kept
frozen at –80°C until assayed. We confirmed equality of sCD26 levels and
DPPIV enzyme activity before and after samples were frozen. We
measured serum levels of sCD26 using ELISA, as well as its associated
serum DPPIV enzyme activity, as developed in our laboratory50. Briefly,
Maxisorp ELISA immunoplates (Nunc A/S, Roskilde, Denmark) were
coated with 100 µl of 10 µg/ml anti-CD26 Mab (5F8) in 0.05 M
carbonate/bicarbonate buffer, pH 9.6, by incubating overnight at 4°C.
Remaining binding sites were blocked with 200 µl of 25% Block Ace®

(DaiNihon Pharmaceutical, Osaka, Japan) at 4°C overnight. Plates were
then incubated with 100 µl of serum appropriately diluted with 0.01 M
phosphate buffered saline (PBS) containing 0.05% Tween 20 for 2 h at
room temperature. Bound sCD26 molecules were detected by incubating
with 10 µl of biotin conjugated anti-CD26 Mab (1F7) followed by
ExtrAvidin®-alkaline phosphatase (Sigma Chemical Co., St. Louis, MO,
USA). The plates were developed with 1 mg/ml p-nitrophenyl phosphate in
10 mM diethanolamine buffer, pH 9.6, containing 0.5 mM MgCl2. Color

development was monitored at 405 nm on an ELISA reader (model 3550;
Bio-Rad Laboratories, Hercules, CA, USA). This immunoassay was stan-
dardized by the standard curve using recombinant sCD26 produced by
transfected Chinese hamster ovary cells as described20. In parallel with
sCD26 protein concentration, DPPIV enzyme activity of bound sCD26 to
5F8 was detected by incubation with glycylproline p-nitroanilide (Gly-Pro-
p-NA, 1 mg/ml in PBS; Sigma). Color development was measured at 405
nm. These results were standardized by a standard curve for p-nitroaniline
(Sigma).

Immunoprecipitation and immunoblotting of soluble CD26. After
preclearing human sera from patients with SLE or healthy controls with
protein G-sepharose CL-4B (Pharmacia Biotech), aliquots were immuno-
precipitated with anti-CD26 Mab 1F7 conjugated protein G-sepharose CL-
4B for 3 h at 4°C. After washing 5 times with immunoprecipitation buffer
(10 mM Tris-HCl, pH 8.0, 150 mM NaCl, 1% NP-40), immunoprecipitates
were denatured with sample buffer including 5% 2-mercaptoethanol at
95°C for 5 min. The samples were subjected to sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE) under reducing condition
and electroblotted onto PVDF membranes (Millipore, Bedford, MA, USA).
The blots were treated with 5% skim milk blocking buffer for 1 h at room
temperature. The blots were washed 3 times with TBS-Tween buffer and
incubated 1 h at room temperature with biotin conjugated anti-human
CD26 Mab (1F7). After 3 washings, the blots were incubated with horse-
radish peroxidase (HRP) conjugated streptavidin (Funakoshi, Tokyo,
Japan) followed by ECL reagent (Amersham). The blots were then exposed
to radiographic film for a few minutes.

Flow cytometry. Mononuclear cells isolated with Ficol-Hypaque were
washed twice and suspended in staining buffer containing PBS, 2% human
AB serum, 0.05% NaN3, and 5% Block Ace. Cells were stained for flow
cytometry in staining buffer containing saturating amounts of fluorochrome
or phycoerythrin conjugated Mab. We used fluorochrome conjugated anti-
body specific for CD26 (Ta1) and phycoerythrin conjugated Mab specific
for human CD3 (UCTH-1) (Beckman Coulter, Fullerton, CA, USA). After
30 min at 4°C, the cells were washed with staining buffer twice, fixed with
1% formaldehyde solution, and analyzed with flow cytometry using a
FACScalibur (Becton Dickinson, Immunocytometry Systems, San Jose,
CA, USA).

Statistical analysis. The clinical chart of each patient was retrospectively
examined for duration and extent of disease, as well as for disease related
treatment that was administered up to the time of the assay. Statistical
analysis was performed with Student’s t test or Pearson’s test.

RESULTS
sCD26 levels and DPPIV enzyme activity in the serum of
patients with SLE. To determine the clinical significance of
serum sCD26 levels in patients with SLE, we measured
serum levels of sCD26 as well as its associated DPPIV
enzyme activity in 53 patients with SLE and 54 healthy
controls. Patients’ clinical and demographic characteristics
are summarized in Table 1. In this population, the ratio of
the clinical subset and positive ratio of antinuclear antibody
or anti-DNA antibody were compatible to the general popu-
lation of patients with SLE. As shown in Figure 1A, serum
levels of sCD26 in patients with SLE were significantly
lower than in controls (10.5 ± 3.4 vs 15.6 ± 2.4 µg/ml; p <
0.0001). Soluble CD26-specific DPPV enzyme activity also
showed a significant decrease in SLE patients compared to
controls (5.8 ± 1.8 vs 9.3 ± 1.3 µmol/min/l; p < 0.0001)
(Figure 1B). Moreover, serum levels of sCD26 were signif-
icantly correlated with its specific DPPIV enzyme activity (r
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= 0.945, p < 0.0001, n = 107) (Figure 1C). These results
indicate that decreased serum levels of sCD26 and associ-
ated DPPIV activity were observed in patients.

Characterization of sCD26 in serum of patients and
controls. Our observation of decreased serum levels of
sCD26 and DPPIV enzyme activity in patients with SLE
suggested the possibility that the sCD26 molecules were
modified by the disease itself. To characterize the sCD26
molecules found in the serum of patients and compare them
to those seen in healthy controls, we carried out immuno-
precipitation and immunoblotting studies by anti-CD26

Mab. Western blotting for sCD26 revealed that an anti-
CD26 Mab (1F7) reacted with sCD26 molecules in SLE
patients’ sera as well as the recombinant sCD26, which has
a 28 amino acid deletion at the N-terminal end (intracellular
domain of CD26) (Figure 2). The calculated molecular mass
of the band in the sera of SLE patients as well as controls
was 110 kDa. In addition, results obtained with another anti-
CD26 Mab (5F8) used in the ELISA for detection of sCD26
were similar (data not shown). Densitometric analysis
showed that the intensity of the bands correlated with serum
sCD26 levels (data not shown). These data therefore indi-
cate that the decrease in serum levels of sCD26 in patients
with SLE is not due to major protein modification (e.g.,
glycosylation, immune complex formation or degradation).
Rather, it is most likely due to an actual reduction in the
amount of sCD26 in the serum.

Relationships between serum levels of sCD26 and associ-
ated DPPIV enzyme activity and clinical variables. We next
analyzed the relationship between serum levels of
sCD26/DPPIV enzyme activity and clinical variables. As
illustrated in Table 2, serum levels of both sCD26 and
DPPIV enzyme activity showed significant correlation only
with the titer of anti-RNP antibody (p < 0.05). In addition,
neither serum sCD26 levels nor DPPIV enzyme activity
displayed significant correlation with any disease related
complications, e.g., butterfly and/or discoid rash, renal
disease, arthritis and serositis, neurologic disease, and
hematological disease (data not shown). In contrast, as
shown in Figure 3, serum sCD26 levels showed a significant
correlation with SLEDAI score (r = –0.40, p < 0.005, n =

Table 1. Clinical and demographic characteristics of patients with SLE 
(n = 53).

Female % 89
Age at SLE onset, mean ± SD yrs 30.4 ± 14.9
Disease duration, mean ± SD yrs 11.2 ± 8.7
Organ involvement, %

Kidneys 40
Skin 45
Joints 69
Hematolgic system 72
Lung 29
Heart 13
Central nervous system 1.7

Antinuclear antibodies, % 95
Antibodies to

Double stranded DNA, % 66
Sm, % 61
RNP, % 55

Low complement, % 56

Figure 1. Comparison of serum sCD26 levels and specific DPPIV enzyme activity in controls and patients with SLE. A. Serum sCD26 level and (B) specific
DPPIV enzyme activity were measured by sandwich ELISA. Sample number and mean value ± SD shown at the bottom of the figures. C. Correlation between
serum sCD26 level and its DPPIV enzyme activity.
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53). In addition, the mean value of serum sCD26 levels in
patients with active disease (those with SLEDAI > 10) was
significantly lower than in patients with inactive SLE (7.9 ±
2.4 vs 11.3 ± 3.3 µg/ml; p < 0.005). Moreover, we serially
analyzed serum sCD26 levels. Figure 3C shows the clinical
course of a representative case. In this case, serum sCD26
level was already low when disease was inactive in April
1997. As the patient’s clinical condition was exacerbated in
July 1998, serum levels of sCD26 and its associated DPPIV
activity became lower. Of interest is that these levels again
recovered when the patient’s disease activity subsided, in
November 1998. In addition, in July 1998, this patient’s
clinical condition was complicated with acute hemophago-
cytic syndrome, which was pathologically confirmed by the

presence of mature looking histiocytes scattered among the
hematopoietic cells in the specimen obtained from a bone
marrow biopsy (data not shown).

Relationships between T cell CD26 expression and serum
sCD26 levels. To define the mechanism for the decreased
levels of serum sCD26 in patients with SLE, we evaluated
the surface expression of CD26 on peripheral blood T cells
by flow cytometry. As shown in Figure 4, levels of CD26
positive T cells were significantly lower in SLE patients
than in healthy controls (517.6 ± 93.1 vs 1089.5 ± 109.0
cells/mm3; p < 0.001). Moreover, there was significant
correlation between CD26 surface expression levels and
serum sCD26 levels (r = 0.56, p < 0.005, n = 24). However,
it should be noted that the mean fluorescent intensity (MFI)

Figure 2. Characterization of sCD26 as a 110 kDa molecule in the serum of healthy controls and SLE patients
by immunoprecipitation and immunoblotting analysis. Serum sCD26 was immunoprecipitated with anti-CD26
Mab (1F7) and subject to 6% acrylamide gel SDS-PAGE; the blot was immunoblotted with anti-CD26 Mab
(1F7). 100 ng of recombinant soluble CD26 (lane 1), 10 µl of healthy control serum (lane 2) or SLE serum (lanes
3, 4) were applied in each lane. Molecular weight marker shown at left.

Table.2 Correlation between sCD26 or DPPIV and clinical variables (p < 0.05 considered significant).

sCD26 Level DPPIV Activity
n r p r p

Age at last evaluation 53 0.18 0.22 0.23 0.11
Disease duration at last evaluation 53 0.02 0.90 0.04 0.79
Daily dosage of prednisolone 53 –0.16 0.33 –0.19 0.24
ESR 53 –0.27 0.06 –0.22 0.13
Lymphocyte count 53 0.07 0.66 0.23 0.13
IgG 47 0.15 0.31 0.21 0.16
IgA 47 –0.10 0.50 –0.04 0.82
IgM 47 –0.18 0.23 –0.26 0.08
C3 48 0.04 0.78 0.13 0.37
C4 48 0.00 0.99 0.07 0.66
CH50 44 0.07 0.64 0.14 0.36
Titer of anti-ds-DNA Ab 47 –0.26 0.07 –0.25 0.09
Titer of anti-RNP Ab 31 0.44 0.02 0.44 0.02
Titer of rheumatoid factor 33 0.26 0.16 0.27 0.15

Ab: antibody.
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of CD26 expression on T cells from the SLE patients tended
to be higher than that of controls (Figure 4B).

DISCUSSION
We determined serum levels of the soluble form of the T cell
activation antigen CD26 (sCD26) as well as its associated
DPPIV enzyme activity in patients with SLE. We also
defined the relationships between sCD26/DPPIV and the
various clinical variables of SLE. We found that serum
levels of sCD26 and DPPIV enzyme activity were signifi-
cantly decreased in patients with SLE and were inversely
correlated with SLE disease activity.

Reports show that total serum DPPIV enzyme activity
was significantly decreased regardless of SLE disease
activity40,42. However, by focusing only on DPPIV enzyme
activity, these studies did not evaluate levels of serum
sCD26. More importantly, dipeptide derived chromogenic
or fluorogenic substrates were used in assays to define
DPPIV enzyme activity. Since there are several enzymes
that have DPPIV-like enzyme activity, such as aminopepti-
dase P43, DPPT-L44,45, FAP-α46, DPPIV-ß47,48, and DPPII41,
these reports may not accurately quantify specific CD26
associated DPPIV enzyme activity in serum. The compar-
ison between specific CD26 associated DPPIV enzyme

Figure 3. Serum sCD26 levels and DPPIV enzyme activity in SLE patients with active disease. A. Mean value of serum sCD26 levels (patients with SLEDAI
> 10) was significantly lower than in patients with inactive disease (p < 0.005). Sample number and mean values ± SD shown at the bottom of the figures.
B. Serum sCD26 levels showed a significant correlation with SLEDAI score (r = –0.40, p < 0.005). C. Longitudinal study of a representative case with active
disease.
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activity and total DPPIV-like activity in sera revealed that
sCD26 associated DPPIV enzyme activity accounted for 55
± 1.5% (n = 5) of total DPPIV-like enzyme activity in sera
from not only healthy controls but also patients with SLE.
This result suggested the sCD26 and its associated DPPIV
activity was the primary factor in the serum DPPIV-like
enzyme activity. Thus we were able to clarify the inverse
correlation with the disease activity of SLE due to the eval-
uation of sCD26 and/or sCD26 associated DPPIV enzyme
activity.

Immunoprecipitation and immunoblotting analysis
confirmed the presence of CD26-specific immunoreactivity
in sera. Iwaki-Egami, et al purified CD26 from human
serum and showed that serum CD26 has a slightly smaller
molecular weight than the value predicted from its cDNA
since it lacks the N-terminal 28 amino acid region encom-
passing the transmembrane domain51. Our data also suggest
that the molecular weight of serum sCD26 is almost iden-
tical to that of the CHO expressed recombinant CD26,
which has the 28 amino acid deletion at the N-terminal end
(Figure 2). Since our analysis was done in reducing and
denaturing conditions, we cannot rule out the possibility of
an apparent loss of immunogenicity for this molecule due,
for example, to protein modification and proteolysis.
However, the fact that DPPIV enzyme activity significantly
correlated with serum levels of sCD26 supports the notion
that an observed decrease in serum sCD26 levels from
patients with SLE was due to an actual reduction in the
amount of protein. Further studies are planned to elucidate
these issues.

Regarding possible clinical factors that might influence
serum levels of sCD26, we analyzed the correlation of
sCD26 levels with clinical data, e.g., age, sex, disease dura-
tion, daily dosage of prednisolone as a factor for medication,
the erythrocyte sedimentation rate or C-reactive protein
measure for inflammation, immunoglobulins, complement
levels or lymphocyte count as an indicator for immunolog-
ical function, renal function, liver function, and others. As
shown in Table 2, we found no significant correlation with
the various clinical factors except for anti-U1-RNP anti-
body. Our analysis of a potential relationship between serum
sCD26 levels and various clinical features of SLE revealed
no significant correlation between serum sCD26 levels and
organ involvement of SLE, e.g., renal disease, hematologic
disease, etc. Similarly, there was no significant correlation
between serum sCD26 levels and Raynaud’s phenomenon,
arthritis, pulmonary involvement, or muscle involvement.
Thus we could not determine why anti-U1-RNP antibody
levels had significant correlation with serum levels of
sCD26. As well, serum levels of sCD26 were negatively
correlated with the SLEDAI, which is one of the representa-
tive markers of overall disease activity of SLE (Figure 3B).
Serial determination of serum sCD26 levels revealed that
changes in serum sCD26 levels reflected changes in SLE
disease activity (Figure 3C). It is thus conceivable that a
decrease in serum sCD26 levels is an important indicator of
an ongoing SLE related pathological process, regardless of
particular organ involvement.

Recently, Cordero, et al reported that sCD26 in patients
with rheumatoid arthritis (RA) was significantly reduced

Figure 4. CD26 surface expression on peripheral blood T cells from patients with SLE. A. Levels of CD26 positive T cells were significantly decreased
compared to those in healthy controls (p < 0.001). B. There was no statistically significant difference in mean fluorescence intensity (MFI) values of CD26
on T cells between the 2 groups (p = 0.133). C. There was a significant correlation between serum sCD26 levels and levels of CD26 positive T cells from
peripheral blood of SLE patients (r = 0.56, p < 0.005).
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and related to disease activity52. We have also measured
sCD26 levels/DPPIV in sera from patients with RA as
disease controls. They were also reduced compared with
healthy controls (sCD26 level 10.5 ± 3.0 µg/ml, DPPIV
enzyme activity 6.0 ± 1.7 µmol/min, n = 40). Reduction of
sCD26/DPPIV has been reported in patients with not only
collagen disease but also several kinds of cancer53-55, major
depression56,57, and human immunodeficiency virus (HIV)
infection50. As one possible mechanism, impaired immune
response was proposed to explain the reduction of
sCD26/DPPIV in such diseases. Similarly, since
sCD26/DPPIV levels appear to reflect disease activity of
SLE, sCD26/DPPIV may have some association with the
altered immune status in SLE, although reduction of serum
sCD26/DPPIV is not specific for SLE.

Serum DPPIV activity was also evaluated in mouse
models of lupus, in addition to human SLE58,59. One group
reported DPPIV enzyme activity was decreased in the serum
of NZB mice58. In contrast, serum DPPIV activity in
MRL/lpr mice increased markedly in parallel with acceler-
ated levels of DPPIV+ lymphocytes, reflected by increasing
lymphadenopathy59. While both strains of mice represent
animal models of human SLE, the reason for the relative
difference in DPPIV enzyme activity between these 2 strains
is unclear. One possible explanation may be that MRL/lpr
mice have increased numbers of DPPIV+ lymphocytes,
whereas NZB mice have a decreased number of lympho-
cytes58.

Although sCD26 is present in the serum of healthy
controls as well as patients with SLE, RA52, and HIV-I
infection50, its origin has not been identified. Theoretically,
soluble CD26 can be produced either by shedding of the
membrane form or through an alternative mRNA splicing
mechanism. Our previous studies indicate that CD26 does
not undergo alternative splicing3. We also found that the
level of CD26 positive T lymphocytes but not total or CD3
positive T lymphocytes was significantly correlated with
serum sCD26 levels and SLEDAI score (Figure 4C). While
CD26 is expressed on a variety of tissues in addition to
lymphocytes, including kidney, intestine, and bile duct, the
finding that sCD26 levels did not correlate with organ
involvement of SLE would suggest that serum sCD26 is
derived from CD26 positive T cells.

What is the mechanism behind the observed depletion of
CD26 positive T cells? One possibility may involve inter-
nalization of CD26 molecules on T cells of patients with
active SLE. We have observed19 that CD26 expression is
modified by M6P in activated T cells with resultant inter-
nalization of CD26 via M6P receptor. Although the overall
level of CD26 expression on T cells is significantly
decreased in patients with active SLE, a certain population
of CD26 positive T cells might be activated, resulting in our
observation of high mean fluorescence intensity values for T
cell CD26 expression (Figure 4). Another scenario may

involve recruitment of CD26 positive T cells to particular
inflammatory sites in patients with active SLE, as it has
been reported that CD26 positive T cells are predominantly
found in affected joints in patients with RA60. Moreover,
adenosine deaminase (ADA) is one of the association mole-
cules of CD2617,18. Dysfunction of ADA may trigger
lymphopenia in SLE due to the accumulation of adenosine.
Although the precise mechanism remains unclear, the deple-
tion of CD26 positive T cells may result in a corresponding
decrease in serum sCD26 levels.

Studies have shown that many lymphocyte cell surface
molecules are released from cell surfaces, with their levels
being increased in the sera of patients with active SLE. Our
findings that patients with active SLE exhibit low levels of
sCD26 molecules are therefore in contrast with the high
serum levels of other soluble cell surface molecules detected
in such patients.

Depletion of sCD26 might also occur as a result of
increased uptake and/or turnover by the reticular endothelial
system in active SLE. Of interest is that we observed a case
complicated with hemophagocytic syndrome. In vitro exper-
iments by our group showed that cellular uptake of soluble
CD26 was mediated mostly by macrophages, as compared
to T and B lymphocytes. Following uptake by macrophages,
sCD26 molecules were subsequently transported into lyso-
zomes via M6P/IGFIIR. Importantly, macrophage surface
expression of CD86 but not CD80 was upregulated during
this process21. Since CD80/86 and CD28 interaction plays a
potent role in immune system costimulation, these results
strongly suggested that macrophage uptake of sCD26 may
contribute to immune activation by antigen-presenting cells,
leading eventually to stimulation of autoantibody-producing
B cells in patients with SLE. In this scenario, sCD26 uptake
by macrophages would contribute to the observed low
serum sCD26 levels in SLE.

Serum levels of sCD26 may be involved in the patho-
physiology of SLE and appear to be useful as a new disease
activity measure of SLE. Studies to define the underlying
mechanisms of the decrease in serum sCD26 levels may
contribute to our understanding of immunological abnor-
malities in SLE, and its pathogenesis.
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