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Abstract
AIM: To investigate the role of Peyer’s patch lymphocytes
in the regulation of enteric epithelial barrier and ion transport
function in homeostasis and host defense.

METHODS: Mouse Peyer’s patch lymphocytes were co-
cultured with human intestinal epithelial cell line Caco-2
either in the mixed or separated (isolated but permeable
compartments) culture configuration. Barrier and transport
functions of the Caco-2 epithelial monolayers were measured
with short-circuit current (Isc) technique. Release of cytokines
was measured by enzyme-linked immunosorbent assay
(ELISA) and cytokine mRNA expression was analyzed by
semi-quantitative RT-PCR. Barrier and iontransport functions
of both culture conditions following exposure to Shigella
lipopolysaccharide (LPS) were also examined.

RESULTS: The transepithelial resistance (TER) of the epithelial
monolayers co-cultured with Peyer’s patch lymphocytes
was maintained whereas that of the Caco-2 monolayers
alone significantly decreased after eight days in culture.
The forskolin-induced anion secretion, in either absence
or presence of LPS, was significantly suppressed in the
both co-cultures as compared with the Caco-2 cells alone.
Furthermore, only the mixed co-culture condition induced
the expression and release of mIL-6 from Peyer’s patch
lymphocytes, which could be further enhanced by LPS.
However, both co-culture conditions suppressed expression
and release of epithelial hIL-8 under the unstimulated
conditions, while the treatment with LPS stimulated their
hIL-8 expression and release.

CONCLUSION: Peyer’s patch lymphocytes may modulate
intestinal epithelial barrier and ion transport function in
homeostasis and host defense via cell-cell contact and
cytokine signaling.
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INTRODUCTION
The mucosal surface of the gastrointestinal tract is lined by a
single layer of epithelial cells jointed together at their apical
poles by tight junctions, forming a barrier that separates the
luminal contents from the effector immune cells underneath. It
has become increasingly clear that the intense immunological
activities occurring at the enteric mucosal surface involve interactions
between epithelial and immune cells[1,2]. Accumulating evidence
suggests that epithelial cells can produce cytokines and
chemokines that attract and activate immune cells with potentially
important effects on the immediate and long-term host defense
functions. Effective immune surveillance of the mucosal surface
requires transport of intact macromolecules and micro-
organisms across the epithelial barrier to the cells of mucosal
immune system. Groups of organized mucosal lymphoid follicles,
named Peyer’s patches, lined along the gastrointestinal tract in
a specialized overlying epithelium, are the sites for transporting,
processing and presentating foreign antigens. In Peyer’s patches,
each follicle is separated from the overlying epithelium by a
subepithelial “dome” region that is rich in lymphocytes and
dendritic cells. It is apparent that the immune cells in the dome
region interact intimately with the overlying epithelium, giving
rise to mucosal immune response without the needs of systemic
involvement[3]. Although a mucosal lympho-epithelial internet
has been proposed to mediate the interactions between
epithelial and immune cells, details of the interactions are far
from understood. The close contact between Peyer’s patch
lymphocytes and intestinal epithelial cells suggests that these
lymphocytes may play a role in the modulation of epithelial
barrier/transport functions in homeostasis as well as host
defense. However, no evidence has been provided so far
concerning the role of Peyer’s patch lymphocytes in intestinal
epithelial physiology.
       In addition to their major defensive role as a passive barrier,
the intestinal epithelial cells also play an active role in physiology
and pathophysiology of the gut. While the absorptive properties
of the epithelium are known to be of vital importance for the
nutrition of the body, as well as the maintenance electrolytes
and fluid balance, the secretory activities of the epithelium are
also important for protective purpose. Luminally directed
transport of Cl- and HCO3

- is the driving force for fluid secretion
that flushes away noxious substances from the intestinal
mucosal surface. Secretory diarrhea is often the consequence
for increased water and electrolyte secretion upon invasion by
microorganisms. Escherichia, Salmonella and Shigella are the
most important bacterial causes of diarrhea worldwide[4]. The
pathogenesis of bacteria-induced diarrhea with regard to the
involvement of Peyer’s patch lymphocytes remains largely
unknown although the barrier function and ion secretory
responses of the intestinal epithelium have been shown to be
affected by both proinflammatory and anti-inflammatory
cytokines[5-7].



       The co-culture of characterized epithelial cells with defined
immune cell populations and subsequent analysis of epithelial
physiology have contributed significantly to our appreciation
of the immune regulation of epithelial function[8,9]. Kerneis
et al.[10] have successfully induced functional M cells by co-
culturing Caco-2 cells, a human intestinal surface epithelial cell
line, with murine Peyer’s patch lymphocytes. This phenomenon
indicates the profound influence of Peyer’s patch lymphocytes
on intestinal epithelial phenotypes[11]. Thus, to investigate the
role of Peyer’s patch lymphocytes in intestinal epithelial barrier/
transport function during infection, we adopted this co-culture
system to build an infection model with Shigella LPS, one of
the major virulence factors of Gram-negative bacteria that is
responsible for eliciting a wide array of immune responses[11,12].
The present study includes different co-culture configurations:
One consisting of upper and lower compartments with a
permeable filter separating the epithelial layer and lymphocytes,
and the other mixing both epithelial cells and lymphocytes in
the same compartment. Using these co-culture configurations,
epithelial-immune interactions through cell-cell contact as well
as cytokine signaling could be examined independently.

MATERIALS AND METHODS

Isolation of peyer’s patch lymphocytes
BALB/c mice (SPF, female, 6-8 wk old) were obtained from the
Animal House of Chinese University of Hong Kong. The
lymphoid follicles of the Peyer’s patch were carefully excised
from the intestinal serosal side and placed in 10 mL phosphate
buffered saline (PBS, pH 7.4,  GIBCO 10010-31) supplemented
with 20 mL/L FBS and 2% penicillin-streptomycin. The collected
patches were triturated by pipetting up and down a few times
and smashing through a metallic grid (mesh: 100). Individual
lymphocytes were released in the liquid below the metallic grid.
The lymphocytes were washed with PBS, the distribution of
Peyer’s patch T and B cell populations was consistent with
previous data when they were checked by flow cytometry[10],
then diluted to the expected concentration.

Enteric epithelial cell culture
Human colonic cell line Caco-2, which is a villus cell-like
colonic cell line[13], was purchased from American Type Culture
Collection (Rockville, MD). The cells were grown in Dulbecco
Modified Eagle’s minimal essential medium (DMEM, high
glucose, GIBC-BRL) with 100 mL/L fetal bovine serum (FBS, GIBCO
16000-044), 2 mmol/L L-glutamine (GIBCO-BRL), 100 µmol/L
non-essential amino acid (GIBCO-BRL), 200 units/mL penicillin
and 200 µg/mL streptomycin (GIBCO-BRL) at 37  in a 50 mL/L
CO2 atmosphere. Caco-2 cells were seeded at a density of 3×105

cells on a floating permeable support, which was made of a
membrane filter (Millipore, 0.45 µm pore size) with a silicone
rubber ring attached on top of it for confining the cells (0.45 cm2

growth area).

Co-culture configurations
Three types of culture configurations were established in this
study: (1) Caco-2 culture alone: Caco-2 cells (3×105 cells) were
grown as a homogenous polarized monolayer according to the
epithelial cell culture method mentioned above and served as
the control. (2) Separated co-culture: Epithelial cells (3×105 cells)
were plated on a permeable support (growth area of 0.45 cm2 as
described), which floated above 2 mL culture medium containing
Peyer’s patch lymphocytes (5×106 cells) in a Petri dish (3.5-cm
diameter). (3) Mixed co-culture: Caco-2 cells (3×105 cells) were
directly mixed with Peyer’s patch lymphocytes (1×106 cells),
and then were seeded on the same permeable support described
above and grown at 37  in a 50 mL/L CO2 atmosphere.

Shigella F2a-12 LPS pretreatment
When the Caco-2 cells grown as polarized monolayers on the
membrane filter reached confluence on the 4th d, Shigella F2a-
12 LPS (5 µg/mL, obtained from the Immunology Department
of Institute of Microbiology & Epidemiology, Academy of
Military Medical Sciences) was added to the apical side of the
epithelial monolayers and treated for 8, 24 and 48 h at 37  in a
50 mL/L CO2 atmosphere.

Short-circuit current measurements (Isc)
The Isc measurement has been described previously[14]. In short,
the confluent monolayers were clamped vertically between the
two halves of an Ussing chamber. Monolayers were short circuited
(transepithelial potential difference clamped at zero) using a
voltage-clamp amplifier (DVC-1000; World Precision
Instruments Inc., New Haven, CT, USA). The resulting Isc was
displayed on-line on a pen recorder (Kipp and Zonen, Delft,
The Netherlands). Transepithelial electrical resistance (TER)
was determined based on Ohm’s law by clamping the tissue
intermittently at a value of 0.2 mV. For most measurements, the
monolayers were bathed in normal Krebs-Henseleit solutions
(NaCl, 117 mmol/L ; KCl, 4.7 mmol/L; MgCl2, 1.2 mmol/L;
NaHCO3, 24.8 mmol/L; KH2PO4, 1.2 mmol/L; CaCl2, 2.56 mmol/L;
Glucose, 11.1 mmol/L) with 950 mL/L O2 and 50 mL/L CO2.

Semi-quantitative RT-PCR
Caco-2 monolayers grown on the filters (Millipore, 0.22 µm
pore size, cell growth area of 7.065 cm2) were harvested for RT-
PCR after 8-h and 24-h Shigella F2a-12 LPS pre-treatment. The
specific primers for hIL-8[15] were 5’ tct ctt ggc agc ctt cct 3’ (sense)
and 5’ gaa gtt tca ctg gca tct tca c 3’ (antisense), corresponding to
the nucleotides 98-427 with the expected cDNA size of 390 bp
(Tm 58 , 30 cycle); mIL-6[16] were 5’ ctg caa gag act tcc atc
cag 3’ (sense) and 5’ tcc agt ttg gta gca tcc atc 3’ (antisense),
corresponding to the nucleotides 45-340 with the expected
cDNA size of 296 bp (Tm 55 , 35 cycle). Their expression was
compared to the house-keeping gene GAPDH (forward: 5’ tcc
cat cac cat ctt cca g 3’ and reverse: 5’ tcc acc act gac acg ttg 3’).
RT-PCR was performed using the PTC-200 Peltier Thermal Cycler
(MJ Research Company) and software for analysis data is
GraphPad Prism 3.02.

Enzyme-linked immunosorbent assay (ELISA)
After confluent Caco-2 monolayers on the Millipore filter was
challenged by Shigella F2a-12 LPS pretreatment for 8 and 24 h,
the culture medium was collected and kept at -20  until evaluation
hIL-8 and mIL-6 bioassay using ELISA kits (BIOSOURCE
Company) according to manufacturer’s instructions.

Statistical analysis
All data were expressed as mean±SE. The number of experiments
represents independent measurements on separate monolayers.
Comparisons between groups of data were made by one-way
ANOVA. A “P” value of less than 0.05 was considered statistically
significant.

RESULTS
Co-culture with Peyer’s patch lymphocytes results in better
maintenance of epithelial barrier function but LPS decreases it
Polarized monolayers of Caco-2 were tested for transepithelial
resistance (TER) at various times (the 4th, 6th and 8th d after co-
culture) (Figure 1). A significant decrease in TER was observed
in Caco-2 alone after eight days in culture, whereas high TER
could still be maintained for either mixed or separated co-cultures
for the same period of time (Figure 1). However, after treatment
with Shigella LPS (5 µg/mL) for 48 h, TER measured on the
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6th d of co-culture, decreased significantly in both co-culture
groups but not in Caco-2 alone (Figure 2).

Figure 1  Comparison of time-dependent changes in
transepithelial resistance (TER) of different culture groups. Data
in all panels are mean±SE for 4 experiments, significant differ-
ences relative to its own 4-d of  culture in Caco-2 alone (bP<0.01),
and to its own 6th day culture of Caco-2 alone (dP<0.001) are indicated.

Figure 2  Effect of Shigella F2a-12 LPS on transepithelial resis-
tance (TER) of different culture groups. Cultured monolayers
were exposed to LPS 48-h prior to TER measurement on the 6 d
of culture. Comparison of TER in the absence or presence of
Shigella F2a-12 LPS among the three culture groups. The values
indicate mean±SE; n=5; aP<0.05 (compared to its own control).

Figure 3  Effect of Shigella F2a-12 LPS on the Forskolin-induced
Isc. Comparison of the Forskolin (4 µg/mL, basoateral
addition)-induced Isc in the absence or presence of LPS for 8-h
and 24-h under different culture conditions. The values indicate
mean±SE; n=12; aP<0.05 (compared to its own control); cP<0.05
and bP<0.001 (compared to its own LPS treatment for 8-h).

Co-culture with Peyer’s patch lymphocytes alters anion
secretory responses
The Isc responses of the co-cultures and Caco-2 alone to the

challenge of an adenylate cyclase activator, forskolin, were
characterized. As shown in Figure 3, significantly lower Isc
response was observed in both co-cultures than that of the
Caco-2 alone control in the absence of LPS. Increased responses
in all groups were observed after 8-h LPS treatment. Significantly
more upregulated Isc response was observed in Caco-2 alone
group (Figure 3). After 24 h of LPS treatment, the Isc responses
of the separated co-culture and Caco-2 alone groups decreased
significantly as compared with that of 8-h LPS treatment but
not the mixed co-culture (Figure 3). No significant differences
in the basal Isc among the groups were observed, nor did it
change significantly upon treatment with LPS (data not shown).

Figure 4  Induction of hIL-8 expression in Caco-2 cells by Shi-
gella F2a-12 LPS in different culture groups. Comparison of
hIL-8 expression in Caco-2 cells in the absence or presence of
LPS for 8-h and 24-h between three culture groups by semi-
quantitative RT-PCR with Peyer’s patch lymphocytes as nega-
tive control. The values indicate mean±SE; aP<0.05, bP<0.01
(compared to its own control); cP<0.05 (compared to separated
co-culture LPS pre-treatment for 8-h).

Separated co-culture results in enhanced expression and
release of hIL-8 from Caco-2 cells
To examine the mRNA expression of hIL-8, primers specific for
hIL-8 were used in RT-PCR experiments, and the RNA from
mouse Peyer’s patch lymphocytes was used as negative control
to detect any potential. The results are shown in Figure 4. The
highest level of hIL-8 expression was observed in the Caco-2
alone as compared to the other two co-cultures when they
were cultured in the absence of LPS. However, after treatment
with LPS for 8 h, lower hIL-8 expression was observed in the
Caco-2 culture alone while increased hIL-8 expression was
evident in both co-cultures. The increase in the hIL-8 expression
was particularly more enhanced in the separated co-culture.
After 24 h, the expression of hIL-8 in the co-cultures returned
closer to their basal levels but the expression in the Caco-2 alone
remained low as compared with its own control. The expression
of hIL-8 was not detected in mouse Peyer’s patch lymphocytes
confirming that the above expression profile of hIL-8 was
associated with human intestinal epithelial cells.
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     ELISA using a human kit was conducted to confirm the
release of hIL-8 from different cultures with mouse Peyer’s patch
lymphocytes as a control for cross-reactivity. The results showed
that the levels of hIL-8 released from the Caco-2 alone culture
under the unstimulated condition and 8-h LPS treatment were
significantly greater than that from both co-cultures (Figure 5).
However, following the 24-h LPS treatment, levels of hIL-8 in
both co-culture groups increased considerably while a decrease
was observed in Caco-2 alone (Figure 5). A detectable amount
of hIL-8 was also observed from mouse Peyer’s patch lymphocytes
(1×106 cells), indicating the presence of condition cross-reactivity
of human IL-8 antibody to mouse IL-8 (Figure 5).

Figure 5  Comparison of Shigella F2a-12 LPS-induced hIL-8
release from different culture groups by ELISA. Culture groups
and Peyer’s patch lymphocytes alone (control, 1×106 cells)
were treated with LPS for 8-h and 24-h. The presented values
indicate mean±SE; n=8; bP<0.001 (compared to its own control);
aP<0.05 and dP<0.001 (compared to its own LPS treatment for
8-h).

Figure 6  Induction of mIL-6 expression by Shigella F2a-12 LPS
in different culture groups. Comparison of mIL-6 expression
in the absence or presence of LPS for 8-h and 24-h among the
culture groups by semi-quantitative RT-PCR with mouse
Peyer’s patch lymphocytes as positive control. The values indi-
cate mean±SE aP<0.01 (compared to the mixed control).

The mixed co-culture condition triggers expression and release
of mIL-6 from Peyer’s patch lymphocytes
Using primers specific for mIL-6, the expected RT-PCR product
of mIL-6 was detected in the mixed co-culture and mouse
lymphocytes but not in the Caco-2 culture alone or separated
co-culture, where only the epithelial cells in the upper compartment
were subjected to RT-PCR, thus excluding detection of IL-6
from the Peyer’s patch lymphocytes in the medium. The expression
of mIL-6 in the mixed co-culture further increased after 8 and 24 h
of treatment with LPS (Figure 6).
       The release of mIL-6 from different cultures, as well as mouse
Peyer’s patch lymphocytes (1×106 cells), was measured using a
mouse ELISA kit. The results showed that no groups except
the mixed co-culture had detectable mIL-6 release either in the
absence or presence of LPS treatment (Figure 7). The level of
mIL-6 measured in the mixed co-culture group significantly
increased after 24-h LPS treatment (Figure 7).

Figure 7  Comparison of Shigella F2a-12 LPS-induced mIL-6
release from different culture groups by ELISA.  Culture groups
and Peyer’s patch lymphocytes (1×106 cells) were treated with
LPS for 8-h and 24-h.  The values indicate mean±SE; n=5; bP<0.01
(compared to mixed co-culture control) and dP<0.01 (compared
to the mixed LPS treatment for 8-h).

DISCUSSION
The present study has demonstrated for the first time the role
of Peyer’s patch lymphocytes in intestinal epithelial physiology
in homeostasis as well as host defense. Both epithelial barrier
function and anion secretory activities, under normal or infected
conditions, were affected by the presence of Peyer’s patch
lymphocytes to various extent depending on the co-culture
configurations. TER has been used as an index of epithelial
barrier integrity, which is sometimes compromised in certain
infections, possibly as a direct result of modulation by immune
cells[17]. Previous studies in co-cultures of epithelial cells and
immune cells, including lamina propria mononuclear cells
(LPMC)[18] and intraepithelial lymphocytes[19], invariably resulted
in disruption of epithelial barrier function as indicated by a
decrease in TER. However, the present study did not observe
significant reduction in the TER in the Caco-2 co-cultures with
Peyer’s patch lymphocytes, either in the separated or mixed
configuration, as compared with the Caco-2 culture alone. On
the contrary, the TER in both co-cultures could be maintained
up to eight days whereas that in Caco-2 control decreased
drastically. These results suggest that unlike other types of
immune cells previously studied, Peyer’s patch immune cells,
which consist mostly of lymphocyte (99%)[10], play a distinct
homeostatic regulatory role in maintaining the barrier function
of the epithelial monolayers. However, TER of both co-cultures
decreased substantially after treatment with Shigella LPS for
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48 h, indicating that Shigella LPS may have direct effect on
epithelial barrier function without the modulation of Peyer’s
patch lymphocytes. This notion is also supported by the
observed mRNA expression of tight junction-associated protein
ZO-1 in both co-cultures with Peyer’s patch lymphocytes (data
not shown). It has been shown that LPS accounts for a large
part of the transepithelial signaling caused by apical Shigella
bacteria that induces adherence and transmigration of basal
polymorphonuclear leukocytes (PMNs), which disrupt the
monolayer permeability and facilitate bacterial invasion[20].
     Similar to the barrier function, the epithelial secretory
activities, in both homeostasis and infection, were also affected
by the presence of Peyer’s patch lymphocytes, depending on
the configuration of the co-cultures. In normal conditions (or
in the absence of LPS), reduced forskolin-induced Isc was
observed when Peyer’s patch lymphocytes were co-cultured
with Caco-2 and the Isc response in the Caco-2 alone group
was significantly increased after LPS challenge up to eight
hours. These results suggest that the forskolin-induced Isc
response could be suppressed by Peyer’s patch lymphocytes.
However, down-regulation of forskolin-induced anion secretion
could be seen in all groups 24 h after LPS challenge, suggesting
that cytokine signaling also plays a role at later stages of infection,
perhaps affecting the expression of ion channels. Interestingly,
the Isc response of anion secretion in the mixed co-culture
showed no significant change in the absence or presence of
LPS, suggesting that cell-cell contact is important for modulation
of epithelial anion secretion by Peyer’s patch lymphocytes. In
contrast to many previous results obtained from in vitro
epithelial model cells showing anion secretion stimulated by
bacteria[21] or immune and inflammatory modulators produced
by inflammatory cells[22], the present results show no change
in the forskolin-induced anion secretion in the mixed co-
cultures in the absence or presence of LPS. Reduced secretory
responsiveness has also been observed in the epithelial cell
models that are co-cultured with a number of different immune
cells[7]. This is also consistent with the observation that colonic
mucosa from patients with chronic inflammatory bowl disease
respond poorly to secretagogues[23]. Thus, it appears that the
epithelial secretory response in homeostasis and infection is
modulated by immune cells including Peyer’s patch lymphocytes.
The present results showed that Peyer’s patch lymphocytes
suppressed epithelial secretory activity, especially upon LPS
challenge, suggesting that the secretory diarrhea caused by
bacterial infection may not be solely due to enhanced water
and electrolyte secretion. Recent studies have suggested that
the inhibition of Na+-K+-ATPase by interferon γ that leads to
the reduction of Na+ absorption may be a major cause of
inflammation-associated diarrhea[24]. The inhibition of Na+-K+-
ATPase induced by interferon γ may also account for the presently
observed Peyer’s patch lymphocyte-suppressed anion secretion
since secondary active anion secretion depends on the Na+

gradient generated by the Na+-K+-ATPase. Further studies
examining the expression of various ion channels and
transporters including Na+-K+-ATPase and CFTR in response
to LPS challenge are currently undertaken in our laboratory.
       The present results suggest that the modulation of epithelial
physiology by Peyer’s patch lymphocytes involves both cell-
cell contact and cytokine signaling. The mouse-human hybrid
co-cultures in different configurations, mixed and separated,
not only allow the distinction of contact-dependent and
independent signaling mechanisms but also the identification
of the source of cytokines, although homology between human
and mouse cytokine may result in cross-reactivity as seen in
the ELISA results showing detectable hIL-8 measured from
mouse Peyer’s patch lymphocytes using a human kit. Further
experiment with RT-PCR using species-specific primers could
also be conducted to confirm the source of cytokines. In fact,

the ELISA results were closely correlated with the RT-PCR
results with a time lag in the response to LPS. This observation
is consistent with the fact that the transcriptional changes occur
prior to the translational changes[25].
     The more prominent effects on forskolin-induced anion
secretion observed in the mixed co-culture as compared to that
in the separated co-culture indicate the importance of cell-cell
contact in addition to cytokine communication. In fact, cell-cell
contact appears to be absolutely required for the enhancement
of the expression and release of mIL-6 from Peyer’s patch
lymphocytes under both normal condition and LPS challenge.
This observation is of physiological significance considering
the close contact between Peyer’s patch lymphocytes and
intestinal epithelial cells in the Peyer’s patches. IL-6 is known
to be produced by a number of cell types including antigen-
presenting cells and B cells and it is involved in the acute phase
response, B cell maturation and macrophage differentiation[26].
IL-6 has also been reported to activate transcription of a variety
of molecules including cytokines and receptors[27]. Therefore,
cell-cell contact-induced IL-6 release from Peyer’s patch
lymphocytes may affect the expression of epithelial ion channels
and transporters and lead to modulation of epithelial function.
On the other hand, more enhanced expression and release of
hIL-8 from Caco-2 cells was observed in the separated co-culture
than the mixed co-culture. This is consistent with the properties
of IL-8 as a chemokine for attracting immune cells to the site of
inflammation since the separation of Peyer’s patch lymphocytes
from Caco-2 cells in the separated co-culture presents a need
for IL-8 to signal the recruitment of lymphocytes. However,
there is no need for production of IL-8 if the lymphocytes are
present next to the epithelial cells as in the mixed co-culture.
Epithelial hIL-8 production has been implicated in the disruption
of the epithelial barrier function by Shigella[28] as well as other
entroinvasive bacteria[29]. Bacterial invasion turns the infected
epithelial cells to become strongly proinflammatory with
subsequent IL-8 production that attracts polymorphonuclear
leukocytes (PMNs), ultimately leading to the disruption of the
epithelium. This study only investigated the mIL-6 and hIL-8
expression and release from lymphocytes and epithelial cell to
illustrate possible interactions through soluble factors between
epithelial and immune cells. Other cytokines may also play a
role in the regulation of epithelial physiology by Peyer’s patch
lymphocytes. The observed expression and release of mIL-6
and hIL-8, constitutively and in response to the LPS challenge,
suggest that they may be involved in mediating the modulatory
effects of Peyer’s patch lymphocytes on epithelial barrier and
ion transport function in homeostasis and host defense. Further
studies are required to identify their specific roles as well as the
involvement of other immune mediators in the modulation of
epithelial physiology.
       In summary, being the sensory arm of the intestinal mucosa,
Peyer’s patches are not only involved in transporting, processing
and presentation of antigens/pathogens that are essential to
eliciting mucosal immune response, but also play an important
role in modulating epithelial physiology. This function is distinct
from other types of lymphocytes previously studied. Our results
indicated that lymphocytes in Peyer’s patches receive information
from mucosal surface epithelial cells, via both cell-cell contact
and cytokine signaling, and in return modulate epithelial barrier
and ion transport function in both homeostasis and host
defense. Since immune modulation determines the epithelial
responsiveness to infection, the co-cultures of epithelial cells
with Peyer’s patch lymphocytes may provide useful models in
studying the initiation process involved in the pathogenesis
of inflammation-associated diarrhea.
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