IBD — BASIC SCIENCE: GENETICS, MARKERS AND MODELS

Potential human models of
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Gastroenterol 1995;9(6):316-318. Similar to animal models of inflammatory
bowel disease (IBD), there is no single human model representative of ulcerative
colitis or Crohn’s disease. An optimal human model awaits etiopathogenetic
definitions and further reclassification or depiction of clinicopathological sce-
narios. Current human models can be classified into models depicting risk of dis-
ease; preclinical disease; acute inflammation; and miscellaneous IBD. Family
studies are the best means of pursuing patients at risk. Evolving genetic and sero-
logical markers may further identify subgroups to assess with permeability probes,
leukocyte scans or endoscopy for preclinical disease. Provocation with nonsteroi-
dal anti-inflammatory drugs (NSAIDs) may be useful in selected patients because
NSAID mucosal damage may induce or mimic IBD. Alternative natural history or
interventional studies in patients with human leukocyte antigen (HLA)-B27
spondylarthropathy may be useful. The disease margin and pouchitis are models
within the disease state of ulcerative colitis as are the aphthous ulcer, anasto-
motic margin and diverted fecal stream for Crohn’s disease. Newly defined coliti-
des, such as microscopic and collagenous colitis and diversion colitis, also provide
potential comparative models to evaluate mucosal immune, inflammatory, re-
parative, secretory and absorptive regulation.
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Modeles humains potentiels de maladie inflammatoire de
I'intestin

RESUME : Comme c’est le cas pour les modeles animaux de la maladie inflam-
matoire de 'intestin, il n’y a pas de modéle humain distinct représentatif de la co-
lite ulcéreuse ou de la maladie de Crohn. Un modéle humain idéal pourra étre mis
au point quand les définitions étiopathogénétiques et autres classifications et de-
scriptions des scénarios cliniques ou pathologiques auront été établies. Les
modeles humains actuels peuvent étre classés en deux types dépeignant le risque
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HE ABSENCE OF AN ANIMAL

model that correlates with the
course of either ulcerative colitis or
Crohn’s disease has impeded basic re-
search to define the etiopathogenesis of
inflammatory bowel disease (IBD) and
clinical research involving potential
therapeutic agents. Basic progress in
animal (primarily mouse) gene typing
accompanied by both knock-out and
transgenic techniques may, eventually,
identify genetic predispositions that
apply to human IBD. Meanwhile, con-
tinued clinical research in IBD has elu-
cidated many aspects of the immune
and inflammatory cascades contribut-
ing to the pathogenesis of ulcerative
colitis and Crohn’s disease, which may
translate into a better understanding of
the clinical manifestations and disease
course and may promise eventual
therapeutic  improvements.  Con-
currently, new serological markers
(eg, antineutrophil cytoplasmic anti-
bodies [ANCA]) and genetic pheno-
typic markers (eg, human leukocyte
antigen [HLA]-DR2) offer potential cor-
relates to clinical subgroups that may
clarify aspects of the heterogeneity
within IBD. The diversity among pa-
tients and the evolving epidemiology
of IBD as ethnic populations assume
western diets and culture (including
smoking) suggest that an eventual re-
classification of IBD is likely. We need
to continue to consider these possibili-
ties while searching for subsets of hu-
man models of IBD. Meanwhile, there
are a number of potential models that
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de maladie, la maladie préclinique, I'inflammation aigué et la diversité des MII. Le
suivi aupres des familles est le meilleur moyen de prendre en charge les patients a
risque. L’évolution des marqueurs génétiques et sérologiques peut aider a identi-
fier davantage les sous-groupes a évaluer a I'aide de tests de perméabilité, de
scanographies leucocytaires ou d’endoscopies pour la maladie au stade pré-
clinique. Les épreuves de provocation a I'aide d’anti-inflammatoires non stéroidi-
ens peuvent étre utiles chez certains patients parce que les l1ésions de la muqueuse
causées par les AINS peuvent provoquer ou imiter les MII. D’autres épreuves axées
sur Phistoire naturelle ou sur les résultats d’intervention chez les patients atteints
de spondylarthropathie associée a I'antigéne leucocytaire humain (HLA)-B27
peuvent étre utiles. Les rebords des zones 1ésées et la pouchite peuvent servir de
modele en présence de colite ulcéreuse, tout comme l'ulcere aphteux, la marge
anastomosique et la dérivation fécale dans la maladie de Crohn. Les colites nou-
vellement définies, comme la colite microscopique et collagénique et la colite de
dérivation offrent également des modeles comparatifs potentiels pour évaluer les
mécanismes immunitaires, inflammatoires, réparateurs, sécréteurs et absorbants

de la muqueuse.

can be used to study the pathogenesis
and natural history of and therapies for
IBD.

RISK FACTORS

Several risk factors for IBD develop-
ment may be considered as models in
predisposed individuals to distinguish
the susceptibility towards environ-
mental exposure, injury or both. The
family history of IBD presents the most
available means of evaluating potential
candidates for developing disease.
Linkage studies are underway that may
eventually identify patients at risk, as
may serological studies (eg, using
perinuclear antineutrophil cyto-
plasmic antibodies [pANCA]). Unfortu-
nately, there is no facile means of as-
sessing preclinical disease. Therefore,
the natural history of relatives with
identified markers such as HLA-DR2 or
PANCA should be observed, especially
in ‘multiplex’ families. Testing these
individuals affords the potential to
measure other possible preclinical
markers or response parameters. For in-
stance, intestinal permeability has
been used with variable results in ac-
tive and quiescent IBD and as a marker
for preclinical relapse (1) . The original
finding of increased permeability in
family members of Crohn’s disease pa-
tients has not been verified (2); how-
ever, the concept of permeability as a
potential marker should not be aban-
doned. Further, provocative perme-
ability testing using nonsteroidal
anti-inflammatory drugs (NSAIDs) may

increase the sensitivity of permeability
studies (3). The influence of cigarette
smoking on permeability in relatives of
IBD patients could also be explored, es-
pecially in relatives of ulcerative colitis
patients who may have an increased
risk of developing clinical disease if
they have stopped smoking. It would be
of great interest to evaluate family
members documented to have in-
creased permeability with additional
studies such as leukocyte scans or even
ileocolonoscopy to rule out preclinical
mucosal/histological disease.

PRECLINICAL MARKERS

Preclinical markers of IBD may also
be identified in patients with
recognized predisposing diseases such
as HLA-B27-associated spondylarthritis.
Patients with ankylosing spondylitis
have a high incidence of associated
ileitis with endoscopic and histological
features that are indistinguishable from
those of Crohn’s disease (4). Addi-
tional studies of mucosal immune
function in these individuals should
provide insight into both initiating (or
predisposing) and amplifying factors
(5). Few natural history studies have
been performed in this subgroup of pa-
tients.

NSAID-induced small bowel and
colonic damage have recently been ob-
served to mimic many of the mucosal
(and potentially clinical) features of
IBD (6). This provides the opportunity
to evaluate both a risk factor for IBD in
susceptible individuals (eg, relatives)
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and the normal reparative mechanisms
that may be absent or deficient (includ-
ing eicosanoids, cytokines and growth
factors). Alternative acute models of
idiopathic IBD include enterocolitides
of known etiology such as infectious,
ischemic or radiation-induced mucosal
damage where there is the potential to
measure regulatory immune, inflamma-
tory events and tissue repair in healthy
individuals, and in IBD patients and
relatives.

POTENTIAL MODELS

Potential models of IBD exist even
within the disease course. In ulcerative
colitis there are two excellent models
to assess mucosal events: the margin of
disease and pouchitis. The margin be-
tween active inflammation and ‘no-
rmal’ mucosa has been inadequately
studied. Most often patients with distal
colitis are included with pancolitics
when mediators or histology are exam-
ined. The disease margin is a prototype
for defining mucosal abnormalities in
the same individual with an identical
genetic disposition. Local immune, in-
flammatory and regenerative features
need to be studied in patients. Like-
wise, pouchitis offers another example
of an aberrant tissue response to (pre-
sumably) similar environmental expo-
sures in patients with ulcerative colitis
and familial polyposis. Genetic disposi-
tions can be compared among these
groups but, even among ulcerative coli-
tis patients, the natural history of
pouchitis (beginning with the diverted
or naive pouch followed by bacterial
proliferation) and the defined risk for
subclinical and clinical disease, as well
as the potential for healing with
antibiotic therapy, offer the opportu-
nity to study patients in a sequential
fashion (7). It appears that risk factors
may also predictably be applied to pa-
tients before ileal pouch formation,
such as the presence of extraintestinal
manifestations or pANCA.

Potential models for the study of
Crohn’s disease also exist within the
disease spectrum and clinical course.
The aphthous ulcer occurs in healthy
individuals, in patients with NSAID ex-
posure and as isolated findings as a pre-
sumed ‘primary’ lesion or event in
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Crohn’s disease. Further exploration of
the immunoinflammatory and media-
tor events in and around these Crohn’s,
infectious or NSAID-induced lesions of-
fers additional insight into pathogenic
differences. Two additional models of
Crohn’s disease include the anasto-
motic site and fecal diversion. The pre-
disposition for Crohn’s disease to recur
at the proximal to the anastomotic
margin affords the potential to monitor
mucosal events sequentially; this has
recently been the focus of several inter-
ventional studies to prevent prophy-
laxis or alter both endoscopic and
clinical disease. Similarly, diversion of
the fecal stream in Crohn’s disease of-
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