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Interleukin-10 in the intestine

Cytokines are small glycoprotein mediators involved in
communication between cells. Immunological responses
are, to a high degree, regulated and directed by specific
cytokines. The simultaneous action of diVerent cytokines,
as well as their sequential interaction with target cells,
seems to be of pivotal importance for an efficient host
defence reaction. In inflammation, pro-inflammatory
cytokines (that is, tumour necrosis factor-á (TNF-á),
interleukin (IL)-1, IL-8, and IL-12) which initiate and
perpetuate the activation of immune and non-immune
cells are counterbalanced by contra-inflammatory media-
tors. According to this scheme, human T helper cells have
also been functionally divided into those producing
cytokines which augment immune activation (IL-2 and
interferon-ã, which are attributed to type 1 T helper cells)
and those secreting immunoregulatory interleukins (IL-4,
IL-5, IL-10, and IL-13 by type 2 T helper cells).
Interleukin 10, previously named cytokine synthesis

inhibitory factor (CSIF), has, like many other cytokines,
multiple biological eVects. Its main immunoregulatory
function seems to be the inhibition of eVector functions of
activated phagocytes (monocytes, macrophages, granulo-
cytes), T cells and non-immune cells. Human IL-10 down
regulates transcription and secretion of IL-1â, IL-6, IL-8,
TNF-á, and G-CSF by activated monocytes and macro-
phages.1 2 IL-10 strongly inhibits production of interferon-ã
and, to a lesser extent, IL-2 production by type 1 T helper
cells,3 but not secretion of the type 2 T helper cell generated
cytokines IL-4, IL-5 and IL-13.4 The inhibitory eVect on T
cells may be dependent on the presence of activated macro-
phages or dendritic cells.5 Recent studies also indicate an
anti-proliferative eVect of IL-10 on human intestinal lamina
propria T cells.6 IL-10 knockout mice develop colitis,
thereby indicating a potential role of IL-10 in maintaining
normal non-inflammatory intestinal immunoregulation.7

In the mouse, IL-10 is produced by type 2 T helper cells
and, in addition to other cells, by activated macrophages.8

In humans, activated monocytes and macrophages are
thought to be one of the main sources of IL-10.8 However,
T cell clones and Epstein Barr virus transformed
lymphoblastoid cell lines also express IL-10 mRNA and
protein after activation.9 10

The pathophysiology of chronic inflammation of mu-
cosal or synovial surfaces is not yet known and there are
restricted therapeutic options for these conditions. Al-
though investigated in depth, the analysis of pro-
inflammatory mediators has not revealed a single process
exclusively responsible for the chronic inflammation. The
discovery of contra-inflammatory cytokines, which may be
involved in the physiological down regulation of acute
inflammatory responses, has rekindled interest in the char-
acterisation of disturbances in contra-inflammatory immu-
noregulation. Preliminary data indicate that inflammatory

bowel disease (IBD) may be characterised by inadequate
production of IL-10 by lamina propria T cells.11 In parallel,
strong eVorts are currently underway to develop IL-10 as
an anti-inflammatory drug in chronic IBD, rheumatoid
arthritis, psoriasis, and AIDS.
The paper by Braunstein et al, in this issue (see page

215), examines the capacity of normal lamina propria T
lymphocytes (LPL-T), in comparison with T lymphocytes
obtained from peripheral blood (PBL-T), to secrete IL-10.
The authors obtained LPL-T from “normal” intestine
which was obtained at the resection margins in patients
with colonic adenocarcinoma. This may have compro-
mised their results as lymphocytes adjacent to colorectal
tumours also show signs of immunological activation.12

Braunstein et al show that in the presence of autologous
monocytes, IL-10 secretion could be induced by stimula-
tion via CD2 or the T cell receptor CD3 complex. LPL-T
secreted much greater amounts of IL-10 than PBL-T. Fur-
ther analysis revealed that IL-10 is mainly secreted by
CD45RO positive CD4 (T helper) cells. CD45RO
negative PBL-T cells proliferated but did not release
IL-10. More than 90% of normal LPL-T cells display the
CD45RO phenotype indicative of memory T cells.13 14 In
contrast, PBL-T cells are composed of about equal
percentages of naive (CD45RA+, CD45RO−) and
memory (CD45RA−, CD45RO+) T cells.13 14 Naive and
memory T cells have distinctly diVerent responses to
stimulation via CD2. Whereas naive T cells require mono-
cytes for a proliferative response, memory T cells do not.15

CD2 stimulation of LPL-T cells resulted in greater
release of IL-10 compared with purified PBL-T selected
for the memory phenotype. Therefore, the diVerent
composition of memory and naive T cells could not
account for the diVerences between PBL-T and LPL-T. A
recent study by Targan et al indicated that LPL may be
adapted specifically to facilitate CD2 stimulated cytokine
secretion.16 Braunstein et al showed that co-stimulation of
CD2 and the tyrosine phosphatase CD45, which is
functionally involved in CD2 signalling, could induce IL-10
secretion in PBL-T at levels similar to CD2 mono-
stimulated LPL-T. However, co-stimulation of CD2 and
CD45 in LPL-T cells resulted in reduced IL-10 secretion.
The data presented by Braunstein et al reveal important

diVerences between lamina propria and peripheral blood T
cells. The findings may be important for understanding the
maintenance of a non-inflammatory state in the normal
intestinal mucosa. Contra-inflammatory pathways are of
particular importance in the control of inflammation in this
tissue and for the maintenance of a non-inflammatory,
immune activated state which is necessary for the
immunological barrier function of mucosal surfaces.17

Further understanding of the physiological actions of
IL-10, which also regulates epithelial cell apoptosis via
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regulation of nuclear factor-êB activation (Kühbacher T,
Lohmann RD, Schreiber S, unpublished data) will reveal
important insights into the relation between chronic
inflammation and malignant transformation.
In IBD, an increased percentage of naive T cells can be

detected within the lamina propria. These may be recruited
from the circulation.19 Braunstein et al’s data suggest that
these cells will show an impaired ability to secrete IL-10
even after CD2 stimulation.
Therefore, the data suggest a mechanism by which a

regulatory deficit at the level of contra-inflammatory T cell
immunoregulation might occur in IBD and support the
notion that administration of IL-10 will improve chronic
mucosal inflammation.19
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