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Functional T cells in rabbits gut mucosal lymphocytes1
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SUMMARY Functional studies of Peyer's patch and gut mucosa lymphocytes were performed in
mixed lymphocyte culture reaction (MLC), an in vitro measure of the capacity of T cells to recognize
and respond to cell surface alloantigens. The data demonstrate the functional effectiveness of both
these mucosal lymphocyte populations in one-way MLC, both as responding as well as stimulating
cells. Both the responding and stimulating capacities of these cells in MLC were almost the same as
observed for lymphocytes obtained from either spleen or thymus. We conclude that functional T
cells exist in both rabbit gut lamina propria and Peyer's patches with approximately the same
quantitative capacity to respond in the MLC.

Mucous membranes which provide the first line of
defence against potentially harmful microorganisms
share important structural and functional character-
istics. The lamina propria of these membranes is
very rich in competent immunoglobulin producing
cells, most of which contain immunoglobulin A
(IgA). Most mucous membranes also possess well-
developed lymphoid aggregates. Peyer's patches are
unique islands of lymphoid tissue in the mamma-
lian small intestine. Both lamina propria and Peyer's
patches contain T and B cells (Raff, 1969; Kincade
et al., 1970; Pernis et al., 1970; Raff and Owen, 1971;
Rudzik et al., 1975). Although there are T lympho-
cytes in the lamina propria of rabbit gut mucosa,
their number is small and no evidence exists as to
the functional capacity of these cells in this or any
other species. Although B cells from Peyer's patches
can proliferate and mature into antibody-forming
cells (Craig and Cebra, 1971), there are conflicting
reports concerning the immunocompetence of
Peyer's patch T cells. Heim et al. (1972) and Perey
and Guttman (1972) have shown that Peyer's
patches from mice and rats were not capable of
producing a graft vs host (GVH) reaction in recipient
allogenic animals. Using an in vitro system to
evaluate GVH, Kerckhaert et al. (1973) found that
rat Peyer's patches lack fully immunocompetent T
cells. On the other hand, Levin et al. (1974) reported
that guinea-pig Peyer's patch cells respond to allo-
genic cells in vitro in mixed lymphocyte culture

'Supported by Research Grants from the Medical Research Council
of Canada.
Received for publication 3 February 1976

325

reaction (MLC) and further reported that guinea-
pig and rat Peyer's patch cells could produce a
GVH reaction in appropriate recipients.

Because of the usefulness of the rabbit in models
of mucosal immunity and since we have described
the distribution of thymus-specific antigen in various
lymphoid tissues in this animal (Rudzik et al.,
1975), we attempted to define the functional capa-
bilities of T cells from Peyer's patch and gut mucosa.
The functional studies of Peyer's patch and gut
mucosa lymphocytes were performed in mixed
lymphocyte culture reaction (MLC), an in vitro
measure of the capacity of T cells to recognize and
respond to cell surface alloantigens. By performing
such experiments in parallel with spleen and thymus
lymphocytes from the same donor animals the
relative functional capabilities of mucosal lympho-
cytes could be legitimately compared.

Methods

Tissues were obtained from New Zealand white
rabbits aged 14 to 18 weeks. The technique for
obtaining lymphocytes from the spleen, thymus,
Peyer's patch, and the gut mucosa have already been
described (Rudzik et al., 1975). The cells obtained
consisted of more than 95 % lymphocytes and had a
viability of greater than 90% by the dye-exclusion
test.
The one-way MLC test was performed as de-

scribed by us before using 100 x 103 responding
lymphocytes and 100 x 103 mitomycin treated
stimulating lymphocytes in 0-1 ml volume (Singal
et al., 1975). Heat inactivated (at 56°C for 30 min)
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heparinized pooled plasma from several rabbits was

added in 0 05 ml volume per culture. Since 5-
fluorocytosine (5 FC) prevents fungal contamination,
5 isg/ml 5 FC were added to the final volume
(Levin et al., 1974). All tests were done in triplicate.
All the results that were obtained are given as

stimulation ratios (SR), cpm in the combination
ABm divided by cpm in the combination AAm.

Results

To determine the capacity of T cells from these
lymphoid tissues to act as responder cells, one-way
MLC was performed with these cells from a rabbit
as responder cells and mitomycin treated spleen
cells from another rabbit as stimulating cells (Table
1). In experiment I, SR obtained for thymus cells as
responder cells was 20-49, for spleen cells 10-59,
Peyer's patch cells 4 54, and for gut mucosal cells
4-81. However, in the other two experiments, no

differences were found in the SR values obtained
with these lymphocytes as responder cells.
One-way MLC was performed with spleen cells

from a rabbit as responding cells and mitomycin
treated spleen, thymus, Peyer's patch, and gut
mucosal lymphocytes as stimulating cells (Table 2).
It is evident that mitomycin treated lymphocytes
from Peyer's patch and gut mucosa produced as

much proliferative response in allogenic spleen cells

Cells* CPMt SR+

Experiment I
SI X SIm 428 ± 1 5 1 00
St x Sm 4533 ± 372 5 10 59
T X Tlm 170 ± 21-1 1 00
T x S2m 3484 + 273-9 20-49
P1 x Pim 1140 ± 30 5 1 00
P1 x S5m 5180 ± 469-7 4-54
G1 X Gim 384 ± 80-0 1 00
G1 x S2m 1847 ± 3503 4-81

Experiment II

SI x SIm 109 ± 26-0 1 00
SI X S2m 2768 ± 211-8 25-39
T1 X Tlm 126 16-0 1 00
T1 x S2m 2796 ± 202-0 22-19
P1 x Pim 146 ± 18 5 1 00
P1 x Sm 4131 ± 874 5 28-29

Experiment III
T1 x Tlm 204 ± 18-8 1 00
T,X S2m 808 ± 8 5 3-96
P1 x Pim 542 ± 159-3 1 00
P1 X S2m 1835 ± 801-5 3 39
G, x Gim 240 ± 56 5 1 00
G1 x S2m 880 ± 16-5 3-67

Table 1 One-way MLC in rabbit with spleen, thymus,
Peyer's patch and gut mucosa lymphocytes as responding
cells

*S, spleen cells; T, thymus cells; P, Peyer's patch cells; G, gut cells;
m, mitomycin treated.

tGross counts per minute per tube ± SEM.
$SR, ratio of experimental cpm to control cpm.

Cells CPM SR

Experiment I
Si X Sim 385 ± 16-5 1 00
SI X S2m 4574 ± 912-0 11 88
S1 x T2m 4382 ± 128-0 11*38
St x P2m 5872 ± 339 5 15-25
Si x G.m 5285 ± 643-4 13 73

Experiment II
Si X Sim 372 ± 89-5 1 00
Si x T2m 2083 ± 0 5 5 59
St X P2m 2736 ± 775-5 7-35
S5 x G2m 3003 ± 679-5 8-03

Table 2 One-way MLC in rabbit with spleen, thymus,
Peyer's patch, and gut mucosa lymphocytes as
stimulating cells*

*See Table 1.

as did mitomycin treated spleen or thymus lympho-
cytes. These experiments show quite clearly the
capability of these cells to stimulate in the MLC.

Table 3 gives the data of experiments in which
Peyer's patch or gut mucosa lymphocytes were used
as responders and stimulators in one-way MLC.
It is evident that SR obtained in Peyer's patch x
Peyer's patchm combination was not different from
that obtained for Peyer's patch x spleenm combina-
tion. Similar results were obtained for gut mucosa
lymphocytes.

Cells CPM SR

Experiment I
P1 X P1m 355 i 25-4 1-00
P1 x Sim 1487 ± 170-3 3-43
P1 x P2m 1432 ± 162-9 3-31

Experiment 11
G, x GIm 538 ± 34-6 1 00
GI X S,m 2146 ±- 679-8 3-99
Gi x G2m 1387 4- 0 5 2 58

Table 3 One-way MLC in rabbit with Peyer's patch
and gut mucosa lymphocytes*
*See Table 1.

Discussion

The data in the present investigation demonstrate
the functional effectiveness of Peyer's patch and gut
mucosa lymphocytes in one-way MLC both as
responding as well as stimulating cells. Further-
more, the responding and the stimulating capacities
of these cells in MLC were almost the same as
observed for lymphocytes obtained from either
spleen or thymus.
Our results in MLC support the observation made

in guinea-pig Peyer's patch cells by Levin et al.
(1974). However, our results at first sight seem to
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contrast with those reported by Kagnoff and
Campbell (1974), which indicate inability of mouse
Peyer's patches to mount cell-mediated cytotoxicity.
This inability to evoke cytotoxicity was reversed by
the addition of macrophages or 2-mercaptoethanol,
which suggests that some adherent cell types may be
absent from their mouse Peyer's patch cell prepara-
tion. Since both the MLC and the cell mediated
cytotoxicity assay measure the ability of T cells to
respond to cell-surface alloantigens, it appears that
rabbit Peyer's patches may harbour a functioning
cell type absent in mice. However, the 'killer'
effector cells, necessary for a cytotoxic assay and in
some way different from the proliferating cells, are
not measured by the MLC (Bach et al., 1973).
Therefore, it is possible that this cytotoxic effector
function is deficient in mouse Peyer's patches and
not the ability of Peyer's patch cells to recognize
and respond to cell-surface alloantigens. Indeed,
mouse Peyer's patch cells have been shown to
possess T helper-cell function (Katz and Perey,
1974).
The initial responding cell in the MLC seems to be

mainly the T cell. By using electrophoretically
fractionated spleen T and B cells, Andersson et al.
(1973) found that T cells alone respond to allo-
genic cells, while B cells alone did not respond, a
result which was later confirmed by Boehmer (1974).
Also, Andersson et al. (1973) found that at the most
5% of mitotic cells in the allogenic MLC test are of
B cell origin. One might, therefore, expect a lower
MLC with spleen, Peyer's patch and gut mucosa
responding cells as compared with MLC with thymus
responding cells, since 20% of spleen cells, 17% of
Peyer's patch cells, and 11% of gut mucosa cells
possess a thymus-specific antigen (Rudzik et al.,
1975). However, in the present investigation, no
differences were observed in the responding capacity
of cells obtained from thymus, spleen, Peyer's
patch, and gut mucosa in MLC. It seems probable
that the T cells need to be present for induction of the
MLC in vitro, and B cells may also participate in the
MLC interaction. We conclude that functional T
cells exist in rabbit gut lamina propria and Peyer's
patches.
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