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Functional analyses of mucosal immune cells isolated
from rat intestine: Populations, cytotoxicity, and its
contribution to chemokine expression in the villus epithelia
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We are always exposed to various kinds of environmental factors. Epithelial
cells and immune cells residing within intestinal mucosa should appropriately respond
to such exogenous factors to maintain the intestinal homeostasis. As one of the
environmental factors, food factors might modulate function of mucosal immune system.
In fact, it has been found that localization of intraepithelial lymphocytes (IELs) along
the longitudinal axis of crypts in the large intestine depends on lymphocyte phenotype,
and that ingestion of some dietary fibers promotes the frequency of CD8a" IELs located
in the differentiated epithelial region of large intestinal crypt. However, there was no
information on their precise population and function in the mucosa. Isolation technique
for mucosal immune cells is required to explore those characteristics in maintaining
intestinal mucosal homeostasis. Currently reported methods for isolating mucosal
immune cells need to be modified for use in rats. In this study, a reliable isolation
protocol is established for mucosal leukocytes from rat intestine. Then, fundamental
characteristics were investigated of the isolated immune cells. Moreover, their
contribution to chemokine expression within the intestinal mucosa was evaluated.

1. Establishment of isolation method for mucosal immune cells from rat intestine.
The improved isolation protocol of lamina propria leukocytes (LPLs) from rat
intestine required all the following steps; i) Dithiothreitol (DTT) treatment for removing
mucins from mucosa, ii) EDTA treatment for eliminating epithelial cells, iii) collagenase
treatment for disrupting extracellular matrix in lamina propria region, iv) settlement step
for collecting mainly single cells, and v) density gradient centrifugation for collecting
the leukocyte population. Despite of taking several steps mentioned above and spending
relatively longer time for isolation from rats, isolated LPLs successfully maintained
their cellular function, such as cytotoxicity against tumor cells. Two distinct
subpopulations were found in the isolated fraction within gated region for lymphocytes.
Proportion of each population depended on the isolated fraction. The DTT fraction
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mainly contained smaller lymphocytes; meanwhile, the collagenase fraction, as
considered LPLs, contained relatively larger cells than the DTT fraction. EDTA fraction
contained both populations equally. Cells in DTT fraction isolated from small intestine
are appeared as IELs due to quantitative comparison of the cell population in

combination with histological analysis. The proportion of the smaller cells was higher in
EDTA fraction as compared to those in the collagenase fraction isolated from large
intestine. Major population of isolated lymphocytes in the EDTA fraction from large
intestine seems comparable with those in DTT fraction from the small intestine. Surface
markers of the isolated lymphocyte fractions were also determined. Thereby, a reliable
protocol is established for isolating mucosal leukocytes from rat intestine.

2) CD8o." cells in small intestinal mucosa are involved in secretion of chemokine at
the intestinal villi.

In a histochemical analysis, a large population of CD8a" IELs located in villi,
but not in crypts under a physiological condition. Such regional distribution of
lymphocytes may be due to the different patterns of chemokines or adhesion molecules
between villus and crypt epithelia. At the beginning, chemokine expression of villus and
crypt epithelia was measured. As a result, different expressions of CCL9 and CCL28
were detected between crypt and villus fractions in qRT-PCR analysis. To investigate
whether presence of the CD8o" IELs influence on epithelial function such as
chemokine ligand expression, CD8a-depletion study was conducted using specific anti-
CDS8o. antibody. CD8a" cells completely disappeared after injection of the specific
antibody. Interestingly, influence of the CD8c-depletion was different between CCL9
and CCL28 expressions. Depletion of CD8a." cells reduced CCL28 expression only in
the villus fraction, but did not modulate CCL9 expression in any fraction. These data
indicate that CD8a" IELs localized to the villus epithelia maintain the CCL28
expression. Recovery of the CD8a." cells was observed just behind of villus epithelia on
8 days after the antibody injection. Considering phenotypic data of IELs and LPLs, the
recovered cells in the sub-epithelial region of villus were considered as
CD8oot"CD45RA™Y8" T cells. It is proposed that CD8at” v T cells localized adjacent
to the villus epithelia are involved in attracting IgA™ B cells by supporting CCL28
expression in villus epithelial cells. Previous study in our lab revealed that the frequency
of CD8a" IELs localized among differentiated epithelia cells in rat large intestine were
increased by ingestion of sugar beet fiber. It is suggested that higher frequency of
CD8a." cells induced by food factors results in increase in accumulation of IgA* B cells
to the intestinal mucosa.

In conclusion, a reliable protocol is established to isolate not only IELs and
LPLs from the small intestine, but also LPLs from the cecum and colon in rats. To
analyze nutritional influence on the mucosal immune system, rat could be used as a
representative animal model. The isolation protocols of immune cells from rat intestinal
mucosa are expected to be a fundamental technique to elucidate novel roles of food
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factors in maintaining the intestinal mucosal homeostasis.
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