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Introduction

There is evidence that the deficient or excessive expres-
sion of and responses to immunoregulatory cytokines
are almost certain to be involved in the pathogenesis
of both forms of inflammatory bowel disease (IBD)—
ulcerative colitis (UC) and Crohn’s disease (CD).1

Among various immunoregulatory cytokines, inter-
leukin (IL)-2 has attracted much attention because of its
central role in immune cells.2 Although it is well docu-
mented that IL-2 receptor (IL-2R)α expression is in-
creased in isolated lamina propria mononuclear cells
(LPMCs), and soluble IL-2Rα concentrations in plasma
and cultures of LPMCs are elevated in patients with
IBD,3–5 several studies have shown that IL-2 bioactivity
is not detected or is present in barely detectable con-
centrations in their tissue homogenates or unstimulated
cultures of LPMCs and mucosal biopsy specimens,6–8

despite the fact that increased numbers of T cells and B
cells with activation markers infiltrate the mucosal le-
sions of IBD.3,4 Other immunoregulatory cytokines with
similar functional properties are assumed to be involved
in immune activation in the inflamed mucosa of patients
with IBD.

IL-15, a novel cytokine with wide cellular distribu-
tion, in, for example, monocytes, epithelium, endothe-
lium, fibroblasts, and muscle cells, uses �-, and γ-chains
of IL-2R for signal transduction.9 Despite a lack of se-
quence identity, IL-15 exerts many immunological ac-
tivities previously described for IL-2 in various types of
cells. These include stimulation of the proliferation and
activation of T cells, the production of inflammatory
cytokines from natural killer cells, and the migration of
T cells and natural killer cells.10–15 IL-15 also causes the
induction of proliferation and differentiation in B cells,
the expression of cytotoxic programs in T cells, natural
killer cells, and lymphokine-activated killer cells, and
the regulation of survival of T cells, natural killer cells,
and neutrophils.10,16–24 Because of these inherent mul-
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tiple immunological functions, IL-15 is implicated in the
pathogenesis and maintenance of several chronic
inflammatory diseases with immune activation.9,25 In-
deed, recent studies have indicated the possible contri-
bution of IL-15 to local immune responses in patients
with IBD. Kirman and Nielsen26 reported that IBD pa-
tients with moderate or severe disease activity, but not
those with slight disease activity or controls, had an
increased percentage of IL-15-expressing peripheral
blood mononuclear cells. In our previous study, in-
creased expression of IL-15 mRNA and protein was
observed in the intestinal mucosa of patients with IBD.8

The relevance of IL-15 to the local immune response in
patients with IBD was further confirmed by Liu et al.,27

who showed that IL-15 was highly expressed in the
inflamed mucosa of patients with IBD, with possible
stimulatory effects on mucosal T cells.

A fairly consistent mode of alterations in the number
and composition of activated B cells and plasma cells
has been reported to be present in the lamina propria of
intestinal mucosa with IBD. There are increased ex-
pressions of cell-surface activation antigens, such as IL-
2R, transferrin receptor, and 4F2, on lamina propria B
cells in both UC and CD.3 Increased numbers of immu-
noglobulin G (IgG) plasma cells have also been shown
to be scattered in the inflamed areas, with positive cor-
relations with the degree of histological inflammation,
which is in parallel with the observation that cultures of
isolated LPMCs from such areas synthesize and secrete
IgG to a much greater degree than do the cells from
control mucosa.28–32 Although these phenomena have
been thought to represent a general response to a
variety of inflammatory stimuli, including immuno-
regulatory cytokines, it is largely unknown whether
IL-15 could contribute to a heightened state of B-cell
activation and differentiation in intestinal mucosa with
IBD. We therefore evaluated the mucosal expression of
IL-15 and its specific α-chain receptor, IL-15Rα, in the
inflamed colonic tissues of patients with IBD. We also
examined the effects of IL-15 on the activation and
differentiation of lamina propria B cells, using LPMCs
isolated from control tissues.

Patients, materials, and methods

Study groups

Inflamed colonic mucosal tissues were obtained from
colonoscopic biopsies in 15 patients with UC. The group
consisted of eight men and seven women, ranging in age
from 17 to 58 years (mean, 31 years). Nine patients had
total colitis, 4 had left-sided colitis, and 2 had proctitis.
The duration of disease ranged from 3 months to 11
years. At the time of study, 5 patients were receiving

5-aminosalicylic acid or sulfasalazine alone, 2 were on
prednisolone alone, 6 were being treated with predniso-
lone plus 5-aminosalicylic acid or sulfasalazine, and 2
were on no specific drug therapy. Inflamed colonic mu-
cosal tissues were also obtained from colonoscopic bi-
opsies in 15 patients with CD. The group included nine
men and six women, ranging in age from 21 to 52 years
(mean, 27 years). Six patients had disease limited to
the colon, and 9 had disease in the colon and small
intestine. The disease had been present for 9 months to
13 years. At the time of the study, 10 patients were
receiving 5-aminosalicylic acid alone, 2 were being
treated with prednisolone plus 5-aminosalicylic acid,
and 3 were on no specific drug therapy. Uninflamed
normal colonic mucosal tissues were obtained from
colonoscopic biopsies in 12 patients with colonic ad-
enoma and from surgical specimens in 8 patients with
colonic adenocarcinoma. This control group consisted
of 12 men and eight women, ranging in age from 31 to 72
years (mean, 57 years). All samples were obtained with
informed consent, in accordance with the Helsinki
Declaration, and the presence or absence of inflam-
mation was confirmed by the histological examination
of adjacent tissues in all patients.

Reverse transcriptase-polymerase chain reaction
(RT-PCR) amplification

The expression of the transcripts for IL-15 and IL-
15Rα in the biopsy specimens of colonic mucosal
tissues was determined by RT-PCR, as described
elsewhere.33–36 Total RNA was extracted from biopsy
tissues by the acid guanidinium thiocyanate-phenol-
chloroform method. Single-step amplification of the
IL-15 and IL-15Rα genes was performed in a 50-µl
reaction mixture, containing 5U of AMV reverse tran-
scriptase, 0.4mM of the sense and antisense primers for
IL-15, IL-15Rα, or �-actin,33–37 and 5 U of Taq poly-
merase, according to the manufacturer’s instructions
(Titan One Tube RT-PCR Kit; Roche Molecular
Biochemicals, Mannheim, Germany). Reverse-tran-
scription of total RNA into complementary DNA was
conducted at 50°C for 30min, and the amplification
phase consisted of 30 cycles (�-actin) or 35 cycles (IL-15
and IL-15Rα) of denaturation at 94°C for 1min, anneal-
ing at 60°C for 1min, and extension at 72°C for 2min.
As a negative control, the DNA sample was omitted
from the reaction mixture. The amplified products were
electrophoresed in a 1.5% agarose gel containing
ethidium bromide, and an image analysis system was
used to quantify the signal intensity of IL-15 and IL-
15Rα mRNA with the baseline for normalization being
set as the intensity of �-actin.
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Histology

Immunohistochemistry for the detection of IL-15Rα
was performed using the biospy specimens of colonic
mucosal tissues in patients with IBD and controls, as
described elsewhere.38–40 In brief, the tissue was immedi-
ately frozen in liquid nitrogen with OCT compound
(Miles, Elkhart, IN, USA). Sections, 4-µm-thick, were
cut from frozen tissue by a cryostat, fixed in acetone at
room temperature for 15 min, and treated with 0.3%
hydrogen peroxide in absolute methanol to quench en-
dogenous peroxidase activity. After the blocking of
background staining with normal goat serum diluted
1 :40, the sections were incubated with the anti-human
IL-15Rα polyclonal antibody, H-107 (1 : 50 dilution;
Santa Cruz Biotechnology, Santa Cruz, CA, USA)
at 4°C for 2 h. The color was developed using a
streptavidin-biotin detection kit, DAKO LSAB-2 Sys-
tem, Peroxidase (Dakopatts, Glostrup, Denmark), with
subsequent counterstaining with hematoxylin. As nega-
tive controls for each sample, the anti-human IL-15Rα
polyclonal antibody was omitted or replaced by control
rabbit IgG (Pepro Tech, Rocky Hill, NJ, USA). Lamina
propria mononuclear cells positive for IL-15Rα were
counted in three random fields and values were ex-
pressed as the mean number of cells per mm2.

An indirect two-color immunofluorescence micro-
scopic study was performed, using the biopsy speci-
mens, to identify the phenotype of IL-15Rα-positive
cells in the colonic mucosa according to a method
described previously.35,41 Briefly, 4-µm-thick cryostat
sections were fixed in acetone at room temperature for
15 min and incubated with normal goat serum diluted
1 :40. The sections were incubated with a combination
of the anti-human IL-15Rα polyclonal antibody, H-107
(1 :40 dilution) and the monoclonal antibody (1 : 50
dilution), L-26 (anti-CD20; Dakopatts) or UCHT-1
(anti-CD3; Dakopatts), followed by incubation with
the fluorescein isothiocyanate (FITC)-conjugated Fab
fraction of goat anti-mouse IgG (Jackson Immuno-
Research Laboratories, West Grove, PA, USA) and
lissamine rhodamine-conjugated Fab fraction of goat
anti-rabbit IgG (Jackson ImmunoResearch Laborato-
ries). As negative controls, the rabbit serum was used
instead of the anti-human IL-15Rα polyclonal antibody,
or the primary antibody was omitted. Then the tissue
sections were covered with a medium containing p-
phenylenediamine and observed with a MRC-1024 con-
focal laser scanning fluorescence microscope (BioRad
Laboratories, Hercules, CA, USA).

Isolation of LPMCs

LPMCs were isolated from the surgical specimens of
uninflamed control colonic mucosal tissues by an enzy-

matic method, using collagenase and deoxyribonu-
clease, followed by purification with a Ficoll-Hypaque
(Pharmacia, Uppsala, Sweden) gradient, as described
elsewhere.8,39,42 Cell viability of isolated LPMCs
was more than 95%, as determined by trypan blue
exclusion.

Flow cytometric analysis

Freshly isolated LPMCs were cultured, at 2 � 106 cells/
ml, in RPMI-1640 medium with 5% heat-inactivated
fetal calf serum (FCS), hydroxyethylpiperazine ethane-
sulfonic acid buffer, 100 units/ml of penicillin G, and
100 µg/ml of streptomycin (culture medium) in the pres-
ence or absence of 100 ng/ml of recombinant (r)IL-15
(R&D Systems, Minneapolis, MN, USA), 100 ng/ml of
rCD40L (R&D Systems), or 10 µg/ml of phytohemag-
glutinin-P (PHA; Sigma Chemical, St. Louis, MO,
USA) for 24 h in a 5% CO2 incubator. At the end of
the incubation period, the cells were suspended in
Hank’s balanced salt solution containing 1% FCS and
0.1% NaN3. They were then incubated with adequate
amounts of the PC-5-conjugated anti-CD20 antibody
(Immunotech, Marseille, France), phycoerythrin (PE)-
conjugated anti-HLA-DR antibody (BD Biosciences,
San Diego, CA USA), and the anti-human IL-15Rα
polyclonal antibody, H-107, at 4°C for 30 min, followed
by incubation with the FITC-conjugated goat anti-
rabbit IgG (BD Biosciences). The stained cells were
analyzed with the flow cytometer FACScaliber (BD
Biosciences).43

Enzyme-linked immunospot (ELISPOT) assay

An ELISPOT assay was used to enumerate the num-
bers of IgG-producing cells among LPMCs, as de-
scribed elsewhere.42 In brief, microwell plates with a
nitrocellulose membrane (Millititer HA; Millipore,
Bedford, MA, USA) were coated overnight at 4°C with
1 mg/ml of polyclonal antibody against human IgG Fc
(Sigma Chemical). All wells were blocked with the cul-
ture medium at room temperature for 60 min before
use. Freshly isolated LPMCs were cultured, at 5 � 105

cells/ml, in the culture medium in the presence or ab-
sence of 100ng/ml of rIL-15, 100 ng/ml of rCD40L, or
10 µg/ml of PHA, for 36 h in a 5% CO2 incubator. At the
end of incubation period, the cells were harvested from
the culture, transferred to the above microwell plates,
and incubated for an additional 96 h in a 5% CO2 incu-
bator. The plates were then washed thoroughly and
incubated with 1 µg/ml of biotin-conjugated polyclonal
antibody against human IgG γ-chain (Sigma Chemical)
at 4°C for 2 h. The spots of single IgG-producing cells
were developed by diaminobenzidine solution contain-
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ing 0.01% H2O2. The number of spots was counted using
a dissecting microscope.

Statistical analysis

The t- and paired t-tests were used for statistical analy-
sis, and all data values are shown as means � SE.

Results

Mucosal expression of IL-15 and IL-15Rα mRNA

Because our previous study with organ cultures and in
situ hybridization showed that IL-15 was overexpressed
in the inflamed mucosa of patients with IBD,8 we inves-
tigated whether the mucosal IL-15R system was
upregulated in such patients. On RT-PCR analysis
(Table 1), the intensity of IL-15 and IL-15Rα mRNA
was greater in the mucosal tissues of patients with IBD,
especially in those of patients with UC, than in control

tissues. Representative results obtained on RT-PCR
analysis are shown in Fig. 1.

Mucosal expression of IL-15Rα protein

Our immunohistochemical study (UC, n � 8; CD, n � 8;
control, n � 8) detected IL-15Rα immunoreactivity in
mononuclear cells infiltrating the lamina propria of the
colonic mucosa. As shown in Fig. 2, mononuclear cells
positive for IL-15Rα protein were observed in greater
proportions in the sections from patients with IBD,
especially in those from patients with UC (UC, 603 �
47/mm2; P � 0.005; CD, 429 � 17/mm2; P � 0.01) than
in the control specimens (265 � 43/mm2). However,
colonic epithelial cells did not express IL-15Rα
protein in either IBD or control specimens. A double-
immunofluorescence microscopic study was conducted
in the tissue sections of patients with IBD showing in-
creased numbers of IL-15Rα-positive cells in the lamina
propria (UC, n � 6; CD, n � 6). It showed higher
percentages of IL-15Rα positivity in CD20-positive B
cells (48.2 � 4.1%; P � 0.05, Fig. 3) than in CD3-
positive T cells (30.1 � 6.0%).

Proportions of IL-15Rα-positive B cells in rIL-15- or
rCD40L-stimulated cultures of LPMCs

Parallel cultures of LPMCs were incubated with and
without rIL-15, rCD40L, or PHA for 24h, and three-
color flow cytometric analysis was performed to deter-
mine the percentages of lamina propia B cells with the
expression of IL-15Rα and the activation marker,
HLA-DR (Fig. 4). As shown in Table 2, there were
increases in the proportions of IL-15Rα-positive cells in
rIL-15- or rCD40L-stimulated cultures, with greater
stimulatory effects in the presence of both rIL-15 and
rCD40L, albeit at a less significant degree as compared
with the response induced by PHA. Notably, most IL-

Table 1. Intensity of interleukin (IL)-15 and IL-15 receptor α (IL-15Rα) mRNA in the
mucosal tissues of patients with IBD and in control tissues

IL-15Rα mRNA

IL-15 mRNA 531 bp 432 bp

UC (n � 15) 0.82 � 0.10* 0.53 � 0.08** 0.36 � 0.03**
CD (n � 15) 0.55 � 0.07 0.32 � 0.03** 0.28 � 0.02**
Control (n � 12) 0.42 � 0.04 0.16 � 0.01 0.14 � 0.01

*P � 0.01; ** P � 0.005 vs control
The signal intensity of IL-15 and IL-15Rα mRNA was quantified, with the baseline for normaliza-
tion being set as the intensity of �-actin
Data values are shown as means � SE

Fig. 1. Reverse transcriptase-polymerase chain reaction
(RT-PCR) analysis for interleukin (IL)-15, IL-15 receptor
α (IL-15Rα), and �-actin mRNA in inflamed colonic
mucosal tissues with ulcerative colitis (UC) or Crohn’s disease
(CD) and uninflamed control tissues. The figure is representa-
tive of three separate experiments (UC, n � 15; CD, n � 15;
control, n � 12). M, 100-bp marker; P, positive control (mono-
cytes and phytohemagglutinin-P [PHA]-stimulated peripheral
blood mononuclear cells for IL-15 and IL-15Rα mRNA, re-
spectively); N, negative control (no cDNA sample)
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Numbers of IgG-producing cells in rIL-15- or
rCD40L-stimulated cultures of LPMCs

Separate cultures of LPMCs were incubated with and
without rIL-15, rCD40L, or PHA for 36 h, and after an
additional period of 96 h, the numbers of IgG-producing
cells were examined by an ELISPOT assay. In parallel
with the results in the experiments for IL-15Rα expres-
sion on lamina propria B cells, increases in the numbers

15Rα-positive cells were detected in the cell fraction
with HLA-DR, suggesting that the expression of IL-
15Rα might be associated with the activation process of
lamina propria B cells.

Table 2. Positivity of IL-15Rα and HLA-DR expression in CD20-gated B-cell fraction in cultures of lamina propria mononuclear
cells (LPMCs) incubated with or without rIL-15, rCD40L, or phytohemagglutinin (PHA)

IL-15Rα� (%) HLA-DR�, IL-15Rα� (%) HLA-DR�, IL-15Rα� (%)

Medium 32.7 � 4.8 6.1 � 2.4 26.6 � 5.5
rIL-15a 40.1 � 6.0 5.8 � 2.3 34.3 � 7.0
rCD40La 42.0 � 5.3 8.9 � 2.4 33.1 � 6.8
rIL-15a � rCD40La 51.2 � 6.4* 9.1 � 2.8 42.0 � 8.2*
PHAb 69.1 � 7.5* 7.6 � 3.6 61.6 � 9.5*

* P � 0.01 vs medium
Data values are shown as means � SE in the experiments using control LPMCs (n � 7)
The proportions of IL-15Rα� cells, HLA-DR�, IL-15Rα� cells, and HLA-DR�, IL-15Rα� cells in freshly isolated LPMCs were 32.4 � 9.5%,
10.3 � 3.5%, and 22.2 � 6.4%, respectively
a 100 ng/ml
b 10 µg/ml

Fig. 3a–c. Confocal laser scanning microscopy, showing
immunofluorescence staining of CD20 (a, green) plus IL-15Rα
(b, red) in infiltrating cells in section of inflamed colonic mu-
cosal tissues with UC. Double-positive cells are stained yellow
(c, arrows). The figures are representative of three separate
experiments (UC, n � 6; CD, n � 6). a–c �200

Fig. 2a,b. Immunohistochemistry, detecting IL-15Rα in
infiltrating cells in sections of inflamed colonic mucosal tissues
with UC (a) and uninflamed control tissues (b). Formation of
brown signals indicates the localization of IL-15Rα protein.
The figures are representative of four separate experiments
(UC, n � 8; CD, n � 8; control, n � 8). a,b �200
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Fig. 4a–f. Flow cytometric analysis,
detecting positivity of IL-15Rα and
HLA-DR expression in CD20-gated
B-cell fraction in cultures of lamina
propria mononuclear cells (LPMCs)
incubated with or without recom-
binant IL-15 (rIL-15), rCD40L, or
PHA (a, medium; b, rIL-15; c,
rCD40L; d, rIL-15 � rCD40L; e,
PHA; f, freshly isolated cells). The
figures are representative of seven
separate experiments using control
LPMCs. FITC, fluorescein isothio-
cyanate; PE, phycoerythrin

of IgG-producing cells were observed in rIL-15- or
rCD40L-stimulated cultures, with additive effects in the
presence of their combination, although these effects
were lower than those seen when the cells were cultured
with PHA (Table 3).

Discussion

Recent evidence indicates that the expression of IL-
15Rα chain that is induced by cell activation is both
necessary and sufficient for IL-15 binding on immune
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cells, suggesting that the regulation of IL-15Rα expres-
sion may be an important process for subsequent IL-
15-related immune responses.44 In this study, we
investigated, simultaneously, the mucosal expression of
IL-15 and IL-15Rα by RT-PCR analysis, using the
inflamed tissues of patients with IBD and uninflamed
control tissues. The intensity of IL-15 and IL-15Rα
mRNA was greater in the mucosal tissues of patients
with IBD, especially in those of patients with UC, than
in control tissues. We previously found that increased
mucosal expression of IL-15 protein was detected in the
intestinal mucosa of patients with IBD, and this abnor-
mality was found more frequently in patients with UC
than in those with CD.8 Our subsequent studies showed
that IL-15 was capable of inducing a proliferative re-
sponse and lymphokine-activated killer activity, expres-
sion of cell-surface IL-2Rα, release of soluble IL-2Rα,
and the production of tumor necrosis factor-α and
interferon-γ in LPMCs, as well as the prevention of
apoptosis in mucosal T-cell lines.8,45 These functional
roles of IL-15 in mucosal immune cells were also
confirmed by a recent study showing that this cytokine
could enhance proliferation and activation in local T
cells and proinflammatory cytokine production by
monocytes in a coculture system.27 Taken as a whole, it
is strongly suggested that the IL-15 and IL-15R system
may be deeply involved in the activation and mainte-
nance of mucosal immune cells in IBD, especially in
UC.

In keeping with a previous observation that IL-15Rα
was distributed on activated peripheral blood mono-
nuclear cells, but not on resting cells,44 we were inter-
ested in localizing IL-15Rα protein in the intestinal
mucosa, where resident mononuclear cells are in a
heightened state of activation because of continuous
exposure to a myriad of antigens. Immunohistochemi-
cal analysis in the present study showed that the local-
ization of IL-15Rα protein was essentially restricted to
mononuclear cells infiltrating within the lamina propria.
As expected from the results of RT-PCR analysis,
mononuclear cells positive for IL-15Rα protein were

observed in greater proportions in the tissue sections
from patients with IBD, especially in those from pa-
tients with UC, as compared with controls. Double-
immunofluorescence microscopic study showed higher
percentages of IL-15Rα positivity in CD20-positive B
cells than in CD3-positive T cells in the tissue sections of
patients with IBD showing increased numbers of IL-
15Rα-positive cells. These findings not only confirm a
heightened state of activation in lamina propria B cells
in patients with IBD, especially in those with UC, but
also suggest that these cells are a primary target for
the IL-15 protein that is overexpressed in situ in such
patients.8,27,45

It is generally accepted that the induction of B-cell
activation is mediated largely through the interaction
between CD40L and immunoregulatory cytokines, in-
cluding IL-15.17,46–48 Because the above immunohisto-
logical results suggested that the expression of IL-15Rα
in lamina propria B cells might be associated with the
cell-activation process, we examined the percentages of
IL-15Rα-positive B cells in LPMCs after they were cul-
tured in the presence of rIL-15 and/or rCD40L. There
were increases in the proportions of IL-15Rα-positive B
cells in rIL-15- or rCD40L-stimulated cultures, with
greater stimulatory effects in the presence of both rIL-
15 and rCD40L, albeit at a less significant degree as
compared with the response induced by PHA (which
acts as a polyclonal mitogenic activator). These findings
imply that IL-15 itself and CD40L may represent the
relevant soluble factors for the induction of IL-15Rα on
lamina propria B cells in situ. In this respect, our pre-
liminary experiments have shown that LPMCs could
produce soluble CD40L when they were cultured in the
presence of rIL-15 (unpublished observation). Taken
together, these results suggest that the IL-15 and IL-
15R system may play important roles in the activation
of lamina propria B cells under costimulation by the
release of soluble CD40L from activated T cells or
the induction of membrane-bound CD40L on activated
T cells.17,46–48

It has been shown that IL-15 has stimulatory activity
for the induction of IgG secretion in B cells
costimulated with CD40L.17 To address whether the IL-
15 and the IL-15R system is involved in the differentia-
tion of lamina propria B cells, we examined the
numbers of IgG-producing cells after LPMCs were cul-
tured with rIL-15 and/or rCD40L. In parallel with the
results obtained in the experiments for IL-15Rα expres-
sion on lamina propria B cells, increases in the number
of IgG-producing cells were observed in rIL-15- or
rCD40L-stimulated cultures, with additive effects in the
presence of the combination, although the effects were
lower than those seen when the cells were cultured with
PHA. The role of the IL-15 and IL-15R system in the
differentiation of lamina propria B cells was also re-

Table 3. Number of IgG-producing cells in cultures of
LPMCs incubated with or without rIL-15, rCD40L, or PHA

IgG-producing cells (per 105 cells)

Medium 73.8 � 13.8
rIL-15a 96.7 � 19.8
rCD40La 109.9 � 10.5
rIL-15a � rCD40La 122.7 � 19.2*
PHAb 209.3 � 47.4*

* P � 0.01 vs medium
Data values are shown as means � SE in the experiments using
control LPMCs (n � 8)
a 100 ng/ml
b 10 µg/ml
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cently shown by Hiroi et al.,49 who have demonstrated
that IL-15 is a critically important cytokine for the dif-
ferentiation of sIgM�, sIgA� and sIgM�, and sIgA� B-1
cells expressing IL-15R into IgA-producing cells in mu-
cosal tissues. These findings strongly suggest that the
IL-15 and IL-15R system could contribute to a height-
ened state of B-cell differentiation in the intestinal
mucosal lesions of IBD, especially in those with UC,
where increased expression of both IL-15 and IL-15Rα
is observed.

In summary, the data presented here suggest that the
IL-15 and IL-15R system may play important roles in
the activation and differentiation of lamina propria B
cells in patients with IBD, especially in those with UC.
Further studies will be required to clarify the molecular
mechanisms involved in this phenomenon.
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