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SUMMARY

Polymeric IgA is produced by 80-90% of the plasmacellsin normal intestina
mucosa. It istransported externally by the epithelial secretory component and
acts in afirst line of mucosal defence by blocking antigen penetration. 1gG,
IgE and T cell mediated responses against soluble non-replicating lumina
antigens are normally downregulated, perhaps by mechanisms involving in-
teractions between the gut epithelium, T cells and macrophages leading to an-
ergy or suppression collectively termed "oral tolerance". It has been clamed
that 1gA-producing cells escape suppression due to a specific effect of contra
supressor cells but the mechanisms remain unclear. Abrogation of ord toler-
ance may lead to increased activation of mucosal T lymphocyteswith elevated
lymphokine production. An atered lymphokine profile may induce aberrant
epithelia HLA class Il expression, increased epithdia permeability, crypt
hyperplasia and disproportionate loca overproduction of 1gG. Expansion of
a particular TCRy/5+ intragpithelid T cell subset may also be involved in
break of oral tolerance. Immunecomplex-mediated subepithelial complement
activation together with local production of tumour necrosis factor and inter-
feron-y may cause epithelia damage and increased epithelial desquamation.
Coedliac disease appears to be an example of break in oral tolerance to gluten
peptides where the immunogeneticsis at least partially defined.

INTRODUCTION

The human gastrointestinal tract is ex-
posed to an enormous amount of anti-
gens from food and micro-organisms.
Despite this persistent bombardment of
the mucosa membrane, adverse im-
munologica responses to dietary anti-
gens are relatively uncommon while ef-

fective immunity to infectious agents is
usually elicited. The homeostatic mech-
anisms that explain a state of intestind
hyporesponsiveness to soluble non-
replicating agents is known as "ora tol-
erance’ and involve both humora and
cell-mediated immunity.

THE NORMAL STATE

Humoral immunity

There is a dstriking preponderance
(80-90%) of IgA-producing blasts and
plasma cells in the intestinal mucosa,
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and it has been estimated that at least
80% of dl Ig-producing cells of the
body are located in the gut (Brandtzaeg
et a., 1989). The IgA cels produce



mainly dimers and larger polymers of
IgA containing a disulphide-linked
polypeptide cdled the J ("joining")
chain (Brandtzaeg, 1985; Mestecky and
McGhee, 1987). Polymeric IgA is
transported externally along with J chain
containing pentameric IgM by an
epithelid glycoprotein caled secretory
component (SC) or poly-lg receptor
(Brandtzaeg, 1985). The secretory im-
munoglobulins (SIgA and SIgM) act in
a first line of mucosa defence
(Brandtzaeg et al., 1989). IgA is prob-
ably crucia for immunologic home-
ostasis aso within the lamina propria
because it lacks potent effector functions
such as classica complement activation
and hence may block triggering of non-
specific biologicd amplification
mechanisms (Brandtzaeg et al., 1987).
At the same time antigen binding to
SIgA blocks antigen penetration and
thereby dampens potentially phlogistic
IgG and IgE reactions and T cdl medi-
ated hypersensitivity against harmless
luminad antigens (Brandizaeg e al.,
1987).

Cellular immunity

The norma intestinal mucosa con-
tains numerous intragpithelia lympho-
cytes (IEL). Human IEL are mainly T
lymphocytes (CD3+) and 80-90% ex-
press CD8 whereas the lamina propria T
cells are mainly CD4+ (Brandtzaeg
al., 1989). IEL express the marker
HML-1 that originally was thought to be
unique for mucosa lymphocytes (Cerf-
Bensussan et a., 1987) but later shown
to be an activation antigen
(Schieferdecker et a., 1990). However,
IEL are negative for markers of recent
activation such as MHC class Il and
CD25 (p55 IL-2 receptor) (Selby et al.,
1983; Trejdosiewicz et al., 1987). Hu-
man |EL show no spontaneous cytotox-
icity (Cerf-Bensussan et al., 1985) and
they are negative for the H366 antigen
which is a putative marker of MHC re-

dricted cytotoxic CD8t T cdls
(Trejdosiewicz et al., 1987). These re-
sults and data from in vitro studies sug-
gest that human |IEL are mainly sup-
presser cells athough this concept re-
mains quite controversia as discussed
later. In the normal state, intestinal 1EL
are found mainly aong the basement
membrane, apparently crossing it in d-
ther direction (Marsh, 1975b). Thus,
after immune stimulation they may re-
turn to the lamina propria where their
immunoregulatory function(s) perhaps
are exerted.

Much interest is focused on in-
traepithelial T cellsthat expressthey/s T
cdl receptor (TCR) (discussed in more
detail later). In humans, 0-39% (median
2%) of theintraepithelial T cells express
this dternative antigen receptor while
few TCRy/6+ cellsare seen in the lamina
propria (Halstensen et a., 1989). About
75% of the intragpitheia TCRy/6+
lymphocytes are CD8 (Halstensen et
a., 1989) and a remarkably large
fraction (median 67%) express the
V81l/ Bl encoded epitope reveded by
monoclonal antibody §TCS1 (Spencer et
al., 1989; Halstensen et al., 1989).

It has been claimed that the intestina
IgA production escapes suppression
because  of antisuppressor  or
contrasuppressor cells that preferentialy
support IgA responses (Suzuki et al.,
1988; Ernst et al., 1988; Green et al.,
1988), but the mechanisms remains
unclear.
Migration of mucosal
cytes

Regulation and effector mechanisms
of mucosal immunity depend on the mi-
gration of specificaly primed T and B
lymphocytes from organised gut asso-
ciated lymphoid tissue (GALT) through
lymph and peripheral blood primarily to
the intestinal lamina propria. Extravasa
tion of lymphoid cells appears to be
mediated by receptors for endothdia

lympho-
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determinants ("vascular addressins)
which to some extent are tissue specific
(Jalkanen et al., 1986, 1988; Sreeter et
al., 1988). Additiond adhesion
molecules and other loca factors are
also involved (Duijvestijn and Hamann,
1989; Bienenstock et al., 1983). While
B cellslocalisein the lamina propria and
proliferate and differentiate there, many
T célls find their way into the intestina
epithdium. The latter phenomenon is

partialy antigen-independent because
intragpithelia lymphocytes are observed
even before birth (Soencer et al., 1986),
but lumina antigens clearly determine
the magnitude of the intragpithelia mi-
gration (Ferguson and Parrott, 1972).
Thefollicle associated epithelium cover-
ing the human PP contains particularly
many T cells, especidly near the anti-
gen-transporting M ("membrane") cdls
(Bjerke et al., 1988).

COELIAC DISEASE

Codliac disease is a small intestinal dis-
order characterised clinically by malab-
sorption, histologically by villous atro-
phy and crypt hyperplasia (McNeish &
a., 1979), and geneticaly by a strong
association with certain HLA class I
alotypes (Sollid et a., 1989). It is pre-
cipitated by ingestion of gluten in wheat
and some other grains and may be re-
garded amodel for a break of ord toler-
ance.

Immunopathology of coeliac dis-
ease

T lymphocytes and macrophages.
After gluten chalenge in treated codiac
patients, there is a rapid and dose
dependent migration of lymphocytes
into the jguna epithelium (Rosenkrans
et a., 1981; Leigh et al., 1985). The
proportion of CD3+CD45R0+ IEL is
sgnificantly raised and the density of
such putative memory T cédls is
strikingly increased both in the surface
and crypt epithedium of untreated
patients compared with normal controls
(Scott et al., 1987). There is dso an
elevated mitotic activity and blastoid
transformation of many IEL (Marsh,
1975; 1988). However, the CD4 to
CDS8 ratio is unchanged compared with
normal (Selby et al., 1983; Maliza et
al., 1985). The proportion and absolute
numbers of IEL TCRy/s+ cdls are
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significantly increased both in untreated
and partialy treated codiac patients
(Halstensen et al., 1989; Savilathi et al.,
1990). In untreated patients an increased
fraction of the lamina propria
CD4+TCRo/pt cels express IL-2
receptors (Halstensen et al., 1991) and
there are raised circulating levels of
soluble IL-2 receptor (Crabtree et al.,
1989). An increase of IL-2R positive T
cels is aso detected after gluten
stimulation in vitro for 24 h of small
intestinal biopsy specimens from coeliac
patients (Scott et al., 1991). Moreover,
in such specimens cultivation with
gluten induces IL-2R expression by
macrophages (Mg@) in dgnificantly
higher numbers than in controls (Scott
et a., 1991). This strongly suggests
that mucosal Mg play an important role
in the pathogenesis of coeliac disease,
perhaps by being a key link between
gluten and genetic (HLA class |l
determined) disease susceptibility.
Epithelil SC and HLA class Il
expression. Increased epitheliad expres-
sion of both SC and HLA class |l de-
terminants is seen in the active codiac
lesion (Scott et al., 1981). Bright im-
munohistochemica staining for SC ex-
tends from the crypts to the surface ep-
ithelium, whereas DR positivity extends
from the surface deep into the hyper-
plastic crypts (Scott et al., 1981). In



addition, there is an increased expres-
sion of HLA-DP by the surface epithe-
lium (Scott et al., 1987; Marley et al.,
1987). HLA-DQ is only dightly or not
a al expressed by epithdid cells in
codliac disease but strongly by Mg sit-
uated just beneath the surface epithelium
(Scott et al., 1987).

Theincreased epithdia HLA class |
expression in coeliac patients takes place
quite rapidly after gluten challenge
(Ciclitira et al., 1986), appears to be
related to the number of intragpithdid
CD45R0+ T cells (Scott et al., 1987),
and is most likely caused by cytokines
rdleased from primed T cdls and
perhaps activated Mg (Cerf-Bensussan
et a., 1984). This possbhility is
supported by studies of the intestinal
HT29 epithelial cdl line which shows
differentiadl HLA class Il expression
(DR>DP>DQ) in response to interferon-
vy (Sollid et al., 1987) with an additive
stimulatory effect of tumour necrosis
factor-a (Kvale et al., 1988). Locd
stimulation of T cells may therefore be
an early event in the codliac lesion. A
consequence of this is probably also
cytokine-induced crypt hyperplasa
(MacDonald and Spencer, 1988) and
increased epithelia permeability
(Madara et al., 1988) with ensuing
overstimulation of the B cell system.

Immunoglobulin  production.  In
untreated coeliac disease the average
numbers of jgund IgA, IgM and 1gG
Immunocytes per mucosal tissue unit are
raised 3, 3.3 and 4.7 times, respectively
(Figure 1). These results are supported
by tissue culture studies (Wood et al.,
1987). The locd immune response is
thus dominated by a typica SIgA and
SIgM response with preserved J chain
expression by mucosa plasma cels
(about 90% positive) and a reatively
high proportion of the IgA2 subclass
(Kett et al., 1990). SC expression is
aso  enhanced, and immuno-

histochemical staining indicates in-
creased epithelia 1gA and IgM transport
(Brandtzaeg and Baklien, 1977).

Only trace amounts of 1gG antibodies
to gluten and other food antigens are
detected in intestinal juice in contrast to
IgA and IgM antibodies (Labrooy et al.,
1986). However, untreated codiac
patients have substantial amounts of
IgG antibodies to gluten and other food
antigens in peripheral blood (Scott &
a., 1984). An imbalanced humoral im-
mune response to gluten is likewise
suggested by the finding that a much
larger percentage of jgund 1gG than
IgA cdls produce antibodies to gluten
(Brandtzaeg and Baklien, 1976), and
there is a sSignificant inverse correlation
between time to clinical relapse and the
number of 1gG producing cells in jgu-
nal mucosa of coeliac children after
gluten chalenge (Scott e al., 1980).
The gluten antibodies disappear more
slowly from gut fluid than from serum
during gluten restriction and persist for
prolonged periods within jguna IgM in
treated adults (O'Mahoney et a., 1991).

Complement activation. Activated
complement has recently been detected
beneath the surface epithelium in
untreated codiac lesions (Halstensen
a., 1991a), being well correlated with
the numbers of mucosal 1gG cdls and
the serum level of gluten specific 1gG
and IgM. Furthermore, following gluten
challenge, degranulation of mast cellsis
observed (Horvath et al., 1990) and
also release of histamine and increased
mucosal permeability (Lavo et al., 1989;
1990), phenomenona that may be
initiated by split products of the
complement cascade (especialy C3a and
C5a). These findings support the
putative immunopathologica role of
1gG and suggest that gluten antigens are
part of the complement activating im-
mune complexes. Such complexes
containing dimeric 1IgA may contribute
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Figure 1: Schematical depiction of the intestinal mucosal immune system in coeliac disease
compared with normal. Left: In the normal state afirst line of defence is mediated by secretory an-
tibodies, mainly SIgA. Oral tolerance is induced by suppression of systemic (phlogistic) types of
immunity - that is, 1gG and IgE antibody responses and T cell mediated delayed type hypersensi-
tivity against non-adherent soluble luminal antigens. Contrasuppressor cells may release IgA-pro-
moting helper cells from suppression so that a prominent mucosal IgA response can develop.
Right: Coeliac disease represents a break in oral tolerance. Both secretory antibodies, 1gG produc-
tion and mucosal T cells are stimulated, the median number of IgA, IgM and 1gG cells per mucosal
tissue unit being raised 3, 3.3 and 4.7 times, respectively. The median number of T cells per mm
of surface epithelium israised 4 times and there isincreased antigen penetration.

to degranulation of eosinophils since by itself in vitro (Abu-Gazaleh et al.,
SIgA has been shown to exert this effect  1989).

PUTATIVE MECHANISMS INVOLVED IN INTESTINAL IMMUNE
REGULATION

In addition to immune exclusion per-
formed by SIgA antibodies, animd ex-
periments suggest that suppressive
mechanisms protect the intestinal mu-
cosa against potentidly harmful sys-
temic types of immune responses
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elicited by 19G, IgE or T-cell-mediated
delayed type hypersensitivity. Such hy-
poresponsiveness in the gut may in-
volve clona anergy, suppressor T lym-
phocytes, cytotoxic T lymphocytes or
suppressor Mg, but may aso to some
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Figure 2: Hypothetical scheme for induction and abrogation of locally induced tolerance. Left:
Antigen taken up by the intestinal epithelial cell is degraded and presented in the context of HLA
class Il to antigen specific CD4* Th cell in lamina propria. Lack of costimulation (IL-1 and/or
adhesion molecules) results in antigen unresponsiveness (anergy). Right: Virusinfection induces
activation of T cell (b) that secretes IL-2 and INF-y. The latter cytokine induces increased
expression of HLA determinants and adhesion molecules on epithelial cells, enabeling them
together with IL-2 to provide sufficient costimulatory signals for induction of antigen-specific

response of T cell (a).

extent depend on the liver (Brandtzaeg
et a., 1989). Antigen handling by an
intact gut epithelium seems to be critica
(Nicklin and Miller, 1983) and direct
injections of antigen into Peyer's
patches is incompatible with the induc-
tion of oral tolerance (Dunkley and
Husband, 1987).

Epithelial presentation of luminal
antigens

Small intestina  epitheid cels
express HLA class Il determinants
apically and basolaterally (Scott et al.,
1980; Selby et al., 1983; Scott et al.,
1987); they may therefore in theory be

able to present immunogenic peptides to
T lymphocytes which respond to stimuli
both by producing effector molecules
(lymphokines) and by proliferation
(Schwartz, 1990). However, complete
T cdl activation requires two signaling
events, one through the antigen specific
receptor (TCR) and one through the re-
ceptor for a costimulatory molecule
(Schwartz, 1990). In the absence of the
latter signal (Figure 2), the T cdls
mount only a partial response and, more
importantly, are subjected to clona an-
ergy in which state they do not produce
their own growth factor interleukin 2
(IL2) on restimulation (Schwartz,
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1990). In some cases costimulation can
be provided by soluble mediators such
as IL-1 (Durum et al., 1985). In other
cases, cdlular interactions are required
(Jenkins et al., 1988). The two possi-
bilities are difficult to distinguish be-
cause a close proximity is sometimes
required to deliver high concentrations
of labile mediators and such soluble lig-
ands can act indirectly to increase the
activity of the interacting cells (Koide &
al., 1987). Activated keratinocytes in-
duce anergy in T cdl clones in vitro,
presumably because they lack the ability
to ddiver a codgimulatory signal
(Gagpari et a., 1988). Murine intestinal
epitheiad cells expressing a relaivey
low level of MHC class 1l molecules,
were unable to present bovine serum a-
bumin (BSA) to antigen-specific T
helper (Th) cells (Zzhang and Michael,
1990). However, INF-y treatment of
the animals strongly enhanced epithelia
MHC expression thus enabling antigen
presentation to Th cels (Zhang and
Michael, 1990).

Relatively low expression of MHC
class Il on intestina epithelia cells may
thus contribute to immunosuppres-
sion/anergy induced by ord
administration of a protein antigen.
Down-regulation of TCR and CDS8
molecules on the antigen-specific T cells
have also been suggested as a mecha
nism by which peripheral tolerance may
occur (Schonrich et al., 1991; Rocha
and von Boehmer, 1991). Nevertheless,
anergic cels expressing IL-2R may be
triggered in vivo by IL-2 from adjacent
T cdls responding to other antigens
(Schwartz, 1990).

Virus infection may cause T cdl
activation with increased lymphokine
production and increased epithdid
MHC class Il expression (Figure 2).
Under these circumstances epithdid
cells may be able to activate T cells be-
cause sufficient costimulatory signals
are available (Figure 2). A virus infec-
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tion may therefore be important in the
initiation of codiac disease by enabling
epithelid cdls in the presence of cos
timulatory signals to activate antigen
specific T cellswith gluten peptides.

Suppressor lymphocytes

The numerous intragpithelial CD8+ T
cells may be involved in ora tolerance.
Bland and Warren (1986a) found that
MHC class Il postive columnar cells
from rat villous epithelium presented
ovabumin in vitro to primed lymph
node T cells, which thereby were in-
duced to proliferate. This apparently
class Il redtricted immune response led
to antigen specific suppression and in-
volved a CD8+ subset (Bland and War-
ren, 1986b). The presence of T sup-
pressor inducer (TSI) cells in the test
system was not excluded. It has recently
been shown that one chain of TCR of a
particular CD4+ clone can be secreted
and contribute to induction of CD8+
suppressor cdls (Zheng et al., 1988).
This finding suggests that CD4+ TS
cels may be derived from CD4+ Th
cells and thus have identical specificity.
Mayer and Shlien (1987) applied human
colon epithdia cells in autologous or
allogeneic mixed lymphocyte responses
and included also macrophages pulsed
with tetanus toxoid. They observed
preferential stimulation of CD8+ T lym-
phocytes. This might be due to
crosslinking of CD8 molecules by
CD1d (Blumberg et al., 1991a; 1991b)
or another unique MHC class I-like ep-
itheliadl molecule (L. Mayer, persond
communication). The responding cedlls
did not express a putative cytotoxicity
marker (9.3) and showed no cytotoxic
effect but caused nonspecific suppres-
sion (Mayer and Shlien, 1987).

It remains unclear how CD8+ cdlls
mediate suppression. T suppressor cells
that recognise B or T cdll idiotypes have
been described (Nisonoff et al., 1977;
Lynch et al., 1979; Mohagheghpour &
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Figure 3: Putative mechanisms for T cell mediated suppression in small intestinal mucosa.
Antigen istaken up by epithelia cell bound to apical HLA class Il molecule. Antigen is further
degraded to peptides with helper determinant (J) and suppressor determinant (H). The latter is pre-
sented to antigen specific CD8* T suppressor cell in the antigen binding grove of HLA class |
molecule. The stimulated T suppressor cell returns to lamina propria where it interacts with CD4*
Th cell expressing the suppressor determinant in the context of HLA class| (left). Alternatively, T
suppressor cell is activated by fragment of HLA class I molecule presented in the context of HLA
class|. T suppressor cell then returns to lamina propria and downregulates CD4* Th cell express-
ing the same HLA class I peptide in the antigen binding grove of a similar HLA class | molecule
(right side of figure).

al., 1986; Ben-Nun e a., 1981; gen binding grove of MHC class |

Batchelor et al., 1989; Janeway, 1989).
It has also been found that antigens
contain helper determinants and sup-
pressor determinants which generally do
not overlap (Sercartz and Krzych,
1991). Perhaps peptide binding to TCR
is followed by endocytosis of the com-
plex, processing and then loading of
MHC class | molecules, which appear
in the T cell endosomes (Tse and Per-
nis, 1984). T suppressor cells may also
respond to MHC-class Il peptides
(Sercartz and Krzych, 1991) in the anti-

molecules on Th cdls (Figure 3).
Moreover, soluble CD8 is released in
response to lymphocyte activation
(Tomkinson et al., 1989) and may
function as an inhibitory ligand, thereby
mediating the immunoregulatory activity
of CD8+ cdls (Hambor et al., 1990).
However, only cells undergoing pri-
mary but not secondary antigen stimu-
lation through their TCR are susceptible
to CD8 dependent inhibition (Hambor e
al., 1990).

In mixed lymphocyte cultures with
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Figure 4: The subepithelial macrophage may have an important role in intestinal immune regu-
lation: it may act as a professional antigen presenting cell (right); it may function as a suppressor
cell by production of prostaglandins and soluble receptors for IL-2 and TNF (center); and it may
also be a cytotoxic cell by producing TNF and INF-y that synergistically cause epithelial damage

(Ieft).

peripheral blood mononuclear cells and
intestinal epithelid cells from patients
with inflammatory bowel disease,
preferential stimulation of CD4+ T cells
iIs observed (Mayer and Eisenhardt,
1990). This difference from normal ap-
pears independent of the density of ep-
ithelial MHC class Il molecules as
shown by the fact that intestina epithe-
lid cells from other inflammatory disor-
ders lead preferentialy to stimulation of
CD8+ cells. There may thus be an in-
trinsc defect of cetan surface
molecules on epithelia cells from pa
tients with inflammatory bowel disease,
perhaps rendering crosslinking of CD8
molecules impossible. Similar experi-
ments have not been performed in
codliac disease, but it would be very
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interesting if a preferential activation of
CDA4+ célls takes place aso in this dis-
order.

Cytotoxic "suppressor” cells

A "suppressor” cdl may in theory
downregulate an immune response by
killing antigen presenting cells, B cdls
or Th cells. MHC class Il restricted
CD8+ T suppressor cells efficiently in-
hibit specific antibody responses by
lysing B cells with low levels of inter-
nalissd and processed — antigen
(Shinohara et al., 1988). In addition,
human T cells can process and present
antigenic peptides in association with
endogenous HLA class Il molecules
(Lazavecchia et al., 1988). Antigen
specific Th cdl may hence become the



target for cytotoxic T cells of the same
specificity. However, studies of antigen
gpecific unresponsiveness in  humans
with lepromatous lepra as model, sug-
gest that specific CD8+ T suppressor
clones do not function by killing of
antigen reactive Th clones (Salgame &
a., 1989) and such cytotoxic cells may
not operate in vivo (Lanzavecchia,
1989).

Regulatory macrophages

In the norma smal intestine a
population of large pleomorphic
macrophages (Mg@), positive for the
myelomonocytic  lysosomal  antigen
identified by Mab KPI but negative for
the 36 KDa myelomonocytic L1 cytosol
antigen or "calprotectin” (Bjerke et al.,
1991) can be seen just below the surface
epithelium. This subset is strongly HLA
class Il positive and also expressed
congtitutively HLA-DQ in contrast to the
surface epithelial cells (Scott et al.,
1987). Codiac disease is notably
associated with a particular HLA-DQ
al/p heterodimer (Sollid et al., 1989).
Because of the strategic location of these
Mg, they may have an important role in
intestinal immune regulation (Figure 4):
A) They may act as "professional” anti-
gen presenting cells, having the ability
both to process antigens and give the
necessary costimulatory signals for T
lymphocytes. B) They may function as
suppressor cells by production of
prostaglandins (Bray et al., 1978; De-
menkoff et al., 1980), and by release of
blocking factors such as IL-2 receptors
(Loughnan and Nossal, 1990) and tu-
mour necrosis factor (TNF) receptors.
In coeliac disease a large number of Mg
express IL-2 receptors and this is seen
to an even greater extent in smal in-
testinal biopsy specimens from codliac
patients exposed for gluten in vitro
(Scott et al., 1991). C) Activated Mg are
effective killer cdls; they may diminate
parasites and tumour cells by producing

TNF and other toxic cytokines but may
aso contribute to the damage and
increased turnover of surface epithdid
cellsseen in coeliac disease.

The function of the subepithelid Mg
probably depends on the loca cytokine
profile. Increased antigen load may
cause stimulation of T lymphocytes with
enhanced interferon-y (INF-y)
production. INF-y may activate Mg to
produce suppressive factors in a nega
tive feed back system. However, on ex-
cessive stimulation of the intestinal im-
mune system, mucosal M@ may change
to killer cells with a predominant pro-
duction of TNF (Figure 4).

T Iymphocytes expressing TCRy/8+*
receptor

TCRy/5* lymphocytes comprise a
separate sublineage of T cdls with
mostly  unknown  specificity and
restriction eements (Bluestone and
Matis, 1989). Intestina TCRy/s+ cells
show a remarkable tropism for the
epithelium and employ the variable 51
gene (V§1/%1) much more frequently
than their counterparts in periphera
blood (Spencer et al., 1989; Halstensen
et al., 1989; Trejdosiewiz et al., 1989).
Intestinal TCRy/6+ IEL may primarily
be directed against intestina micro-
organisms or are perhaps specialised for
elimination of transformed, infected or
otherwise stressed autologous cdls
(Janeway, 1988; Janeway et al., 1988;
Lefrancois and Goodman, 1989). The
TCRy/s+ subset is aso clamed to
mediate contrasuppression in  mice
(Fujihashi et al., 1990).

The lymphokine profile of stimulated
TCRy/s+ cdlsis a yet unknown. Both
TcRa/pt and TCRy/s+ cells may pro-
duce haemopoietic growth factors and
granulocyte macrophage colony stimu-
lating factor after stimulation, but 1L-2
and IL-4 seem to be primarily produced
by the TcRo/p* cels (Warren et al.,
1989). Stimulated TCRy/s+ IEL may
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produce a different selection of lym-
phokines, perhaps depending on their
actua CDA45 isoform (Halstensen et al .,

1990). Whether human TCRy/s IEL in
coeliac disease are cytotoxic remains to
be shown.

PUTATIVE IMMUNOPATHOLOGICAL MECHANISMS IN COELIAC
DISEASE

Codiac discase may be caused by a
break in ora tolerance. A genetic pre-
disposition may involve both HLA and
the T cdl receptor. Adenovirus 12 has
been proposed as an additiona envi-
ronmental factor because of its cross-re-
activity with A-gliadin (Kagnoff et al.,
1987) but other studies have not sup-
ported this view (Howdle et al., 1989;
Carter et a., 1989). However, a virus
infection, perhaps combined with a high
gluten intake, may supply the intestinal
mucosa with sufficient costimulatory
signals to change the local homeostasis
from anergy/suppression to immunos-

timulation. HLA-DQ positive subep-
ithelid Mg may present gluten peptides
to gluten reactive T cells. Activated T
cells may produce lymphokines that di-
rectly or indirectly increase the prolif-
eration of epithdia crypt cells, increase
intestinal permeability, activate B cells,
transform B cells to plasma cells, and
induce  cytokine  production in
macrophages. Cytokines such as TNF,
in addition to loca complement activa
tion, may exert a direct toxic effect on
epithelid cells leading to increased
desquamation and secondary crypt hy-
perplasia.
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