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GENETIC VARIANCE OF THE TUMOR NECROSIS FACTOR GENES IN
INFLAMMATORY BOWEL DISEASE
K.C. Martin G. Messerl, B. Mauthe, S. Rimischl, P. Kindl, M. Classen, K.
Deusch,
II Medical Department, Klinikum rechts der Isar, Technical University of
Munich, IDepartment of Dermatology, Ludwig-Maximilians-University of
Munich, W-8000 Mtinchen, F.R.G.

Associations with genes encoded within the major histocompatibility
complex (MHC) have been intensively studied in patients with inflammatory
bowel disease. Patients with ulcerative colitis and Crohn's disease, both have
been typed for alleles of human leukocyte antigens and associations have been
found for the HLA-B and HLA-DR loci; Thus far, the pathophysiological
role of these observations cannot be explained. Interestingly, the tumor
necrosis factor genes were-mapped in between. Elevated TNF-a-and TNF-B
levels could be measured and seem to be critical factors in the chronic
inflammatory process of these two diseases.
In this study, so far 23 patients with Crohn's disease and 11 patients suffering
from ulcerative colitis were analyzed. We performed isolation of genomic
DNA from PBMC of all patients and randomized healthy individuals,
followed by amplification of part of the TNF-B and TNF-a genes by PCR.
Recently, two nucleic acid exchanges were characterized within the first
intron of the gene encoding TNF-8, resulting in variant alleles and a variant
TNF-B response. After amplification of this region and using the restriction
endonuclease Ncol, the alleles (TNFB*1 and TNFB*2) can be detected. By
additional restriction with the enzyme AspHI, recognizing a sequence
downstream of the Ncol site, within the first intron, further polymorphism of
TNFB was found. Five of 23 patients with Crohn's disease (21,7%) presented
the less frequent allele TNFB*1 homozygously. A decreasing association was
found for homozygous patients of the allele TNFB*2 (39,1%), when
compared to the controls (45.2%). The allele frequency for TNFB*1 is
markedly increased in the patients with Crohn's disease 0.41 (controls 0.33 ).
Furthermore, in the 3' untranslated region of the TNF-B gene an EcoRI RFLP
was described. Currently, a nucleic acid exchange within the promoter region
of TNFA with a high association to the HLA-haplotype -Al, -B8, -DR3, -

DQw2, frequently found in autoimmune diseases, was published. To
investigate the complexity of immunogenetic associations to genes of the
central MHC and to understand a possible involvement of a variant TNF gene

regulation in inflammatory bowel disease this region will be analyzed in
detail.
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ANTI-ENDOTHELIAL CELL ANTIBODY IN INFLAMMATORY BOWEL DISEASE
RT Patel, A Pall, A Adu, HRB Keighley, Depts Surgery and
Renal Medicine, Queen Elizabeth Hospital, Birmingham, UIK.

Anti-endothelial cell antibody (AECA) and anti-neutrophil
cytoplasmic antibody (ANCA) are known to occur in systemic
vasculitis. ANCA has been described in inflammatory bowel
disease (IBD) but little is known of the role of AECA in IBD.
Steroids remain the cornerstone in the treatment of both
groups of diseases. Our aims were to assess both the
prevalence and effect of total colectomy on.AECA in IBD.

Sera from 101 patients with IBD were tested for AECA by an
ELISA using human umbilical vein endothelial cells, 41 with
ulcerative colitis (UC), 30 with UC who had undergone
restorative proctocolectomy (RPC), 30 with Crohn's. Sera
from 33 healthy individuals were used as controls.

Overall 25/101 patients with IBD were AECA positive
8/41 with UC, 11/30 who had undergone RPC and 6/30 with
Crohn's. All 5 patients who had pouchitis were AECA positive.
23 out of 25 patients whc had AECA were also found to have
ANCA. Neutrophil adsorption studies of ANCA were also
performed to differentiate between ANCA and AECA.

These results show that AECA occurs as a distinct antibody
system in IBD and that immunological similarities of IBD and
systemic vasculitis are not just coincidence. Despite total
colectomy, AECA was found to persist up to 4 years after;
chronic pouchitis may be a possible reason. AECA and ANCA
represent 2 major antibody systems in IBD which need further
investigation.

EXPRESSION OF MEMBRANE-BOUND TNF AND INCREASED TNF
PRODUCTION IN INFLAMMATORY BOWEL DISEASE.
MA O'Connell, N. Mahmud, A. Long, P.W.N. Keeling, D.G. Weir and D.
Kelleher, Dept. of Clinical Medicine, Trinity College, Dublin, Ireland..

Tumor necrosis factor (TNF) is a potent cytokine, released by activated
lymphocytes and monocytes, which has been associated with many
inflammatory conditions. We have previously demonstrated that patients
with chronic inflammatory bowel disease(CIBD) have elevated serum TNF
levels. The aim of this study was to determine the role of TNF in the
pathogenesis of this disease, by measurement of TNF production in resting
and activated peripheral blood mononuclear cells (PBMC) and membrane
bound TNF expression in lymphocytes. Membrane-bound TNF has been
previously detected on normal activated monocytes.
PBMC were isolated from 17 patients with CIBD, eight with ulcerative

colitis (UC), 9 with Crohn's disease (CD) and 17 age- and sex-matched
healthy controls (HC). Spontaneous TNF production from cells was
measured and production from PBMC stimulated with lOng/ml phorbol
myristate acetate (PMA) and/or anti-CD3 for 48 hours. Supematants from
unstimulated PBMCs showed significantiy higher TNF levels in CIBD
patients than controls (CIBD, 267.4 + 121pg/ml: HC, 32.9 + 13pg/ml,
p<O.O5) when measured by the L929 bioassay. TNF levels in supernatants
stimulated with anti-CD3 or PMA for 48 hours were not significantly
different when patients were compared with controls (anti-CD3: CIBD, 719
± 107pg/ml: HC, 593.3 + 111 pg/ml; PMA: CIBD, 672.1 + 92.5pg/ml:
HC, 567.0 + 79.9 pg/ml). The increase in spontaneous TNF production
from PBMC of patients correlated with the Harvey Bradshaw Index, a
clinical score of disease activity (r = 0.51, p=0.035). We also studied, by
FACScan analysis, the expression of membrane bound TNF on the surface
of resting peripheral blood lymphocytes (PBL) and PBL stimulated for 16
hours with PMA (lOng/ml) and ionomycin (0.5uM). Resting PBL from
CIBD patients and controls did not express membrane-bound TNF.
However, stimulated PBL of patients with active CIBD had a
subpopulation of lymphocytes (18.34%) which expressed high levels of
membrane-bound TNF. This population was absent in controls and inactive
patients.
The increase in production and membrane-bound expression of TNF by

PBL from patients with CIBD suggests that TNF plays a role in the
pathogenesis of this disease. Membrane-bound TNF may mediate important
inflammatory responses through direct cell contact (e.g. cytotoxicity).
Abnormal expression of membrane-bound TNF has not been previously
described in disease.

INCREASED NUMBER OF GMP140 (CD62) AND GP53 (CD63)
EXPRESSING ACTIVATED PLATELETS IN INFLAMMATORY BOWEL
DISEASE. H. D. Schaufelberger, *M. R.Uhr,
J.J.Misiewicz. Dept. of Gastroenterology Central
Middlesex Hospital, NW10 7NS London UK and *Division
of Haematology St George's Hospital SW17 ORE
London UK.

Activated platelets a-e involved in several models
of inflammatory and/or haemostatic tissue injury.
Granule-memb-ane-p-otein 140 (GMP140, .CD62) and
Glycoprotein 53 (gp53, CD63) a-re receptors -aoidly
redistributed on the surface of activated platelets
following degranulation. As an adhesion molecule,
GMP140 pl ays an important role between inflammatory
and haemostatic cells. Furthermore different
infl ammato-y related proteins are secreted during
alpha-degranulation. The role of platelet activation
in patients with active and inactive inflammatory
bowel disease (IBD) was investigated. Circulating
activated platelets in 19 patients with IBD and 9
healthy voiuntee-s were detected, when analysing 8000
events per sample, using the activatlon-deoendent
monocLonal antibodies anti-CD62 (anti-GMP140) and
anti-CD63 ( anti-gp53) and flow cytometry. Pl'ate' ets
were identified by their low intensity i'ght scatter
profile in whole blood and verified bv using
specific antibody (anti-CD61). Circulating platelets
in the IBD g-roup expressed significantly more CD62
and CD63 ( mean. 18.8% t4.2 in IBD; mean 4.3% ±1.5 in
normals; pcm 0.001 and me-an 21.3% +16.7 in IBD; mean
9.7% -4.5 in normals; p 0.01 respectively). Moreover
,a number of patients with active IBD appeared to
have very highly elevated percentages of CD63
.positive platelets (-40%), although the increase of
activated platelets in patients with active IBD over
inactive IBD was not significant. These findings
tsuggest a direct involvement of activated platel ets,
in particular with the alpha-degranulation,
supporting the inflammatory tissue inju-y seen in
IBD and may provide prognostic and therapeutic
limplications.
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LUMINAL BACTERIA PLAY A KEY ROLE IN THE PRO-
GRESSION OF EXPERIMENTAL COLITIS TO CHRONICITY.
S. Videla, J. Vilaseca, A. Salas, F. Guarmer, E. Crespo, M. Antolin,
J-R. Malagelada. Digestive System Res.earch Unit, Hospital General
Vall d'Hebr6n and Hospital Mutua de Terrasa, Barcelona, Spain.

We investigated the effect of different antimicrobials (amoxi-
cillin/clavulanic acid [A/C], tobramycin, imipenem [I], vancomycin [V],
and metronidazole) on experimental colitis induced by trinitroben-
zenesulfonic acid (TNB). Antimicrobial treatment was started 3 days
before TNB and continued up to day 7. Stool samples were cultured for
aerobes and anaerobes.. On days 7 and 21, luminal eicosanoid release
was assessed by intracolonic dialysis. Matched groups (n= 10-15) of
control and treated rats were killed either on the acute or chronic stage
of colitis (day 7 or 21) for blind evaluation of the lesions using a
combined macro- and microscopic score (0 to 20).

Selective antimicrobial treatment against gram-positive, gram-
negative or anaerobic bacteria had no effect on colonic lesion scores and
eicosanoid release. However, drugs with broad activity spectrum (A/C,
or the combination of I&V) significantly reduced colonic lesion scores
on day 7 (control:14±1, A/C:9±1; control: 17+1, I&V.10+1,
p<0.01) as well as on day 21 (control:l0±2, A/C:3±1; control:
16±1, I&V:8+2, p<0.01). Chronic colonic lesions such as strictures,
adhesions, fibrosis and granulomas were seldom observed in antibiotic
treated rats. On day 21, the luminal release of PGE2, TXB2 and LTB4
was significantly higher in controls than in antibiotic treated rats
(p <0.05 vs controls). Colony forming units of anaerobes were
increased in stool cultures from control rats with TNB-colitis (108) as
compared to normal rats not subjected to TNB (107), but no known
pathogen was isolated. Both, I&V and A/C induced a marked reduction
in both anaerobic and aerobic bacteria.

In conclusion, broad spectrum antibiotics prevent chronic colitis.
Proliferation of fecal flora on the injured surface may perpetuate the
antigenic insult and the inflammatory response favouring the progression
to chronicity.

KETOTIFEN, A MAST CELL STABILIZER, MARKEDLY DECREASED
CAPSAICIN AMPLIFIED ACETIC ACID INDUCED COLONIC DAMAGE.
F. Karmeli, R. Eliakim, D. Rachmilewitz. Hadassah University
hospital, Mt. Scopus, Jerusalem, Israel.

Capsaicin (CAP) sensitive afferent neurons are involved in
maintaining the integrity of the gastric mucosa. We tested
whether CAP sensitive neurons are involved in the pathogenesis
of colonic mucosal injury induced by acetic acid (AA). We
tested if Ketotifen (K), a mast cell stabilizer, affords
protection against AA induced colitis in CAP pretreated rats,
because afferent neurons are closely opposed to mast cells,
and could therefore lead to their activation. Rats received
CAP subcutaneously in increasing doses (20, 30 and 50 mg/kg)
on three subsequent days in a regimen shown to deplete
neuropeptides in primary afferent neurons. AA colitis was
induced two weeks later by injection of 2 ml 5% AA into the
proximal colon followed by 3 ml of air, which cleared most of
the AA from the colon. Control rats were treated with saline
(S), AA or CAP alone. Rats were also treated with K
(100>ig/100g 2x2/d) I.g, 48h prior to AA. Rats were sacrificed
24 hours after damage induction, colons isolated, 10 cm
segment resected, the lumen rinsed, damage assessed (sq mm),
weighed (g-/10 cm-) and-- the mucosa extracted for determination
of LTB4 (ng/g) by RIA. CAP, when given alone, significantly
increased mucosal LTB4 generation but did not induce
macroscopic damage. CAP pretreatment triplicated AA induced
mucosal damage without further increase in mucosal LTB4.

Treatment N Weight Lesion area LTB4
___________________. -__----------------_________________

Saline 20 0.69±0.02 0 3.2±0.4
AA 18 0.92±0.05* 372±48* 6.0±0.9*
CAP 7 0.64±0.03 0 6.5±0.8*
CAP+AA 11 1.53±0.09** 1064±122** 6.1±0.7*
CAP+K+AA 10 1.06±0.06*** 177±59** 1.25±0.19**

* = significantly different from S; ** = from AA;
= from CAP±AA. p<0.05.

Conclusions: 1) CAP augments AA induced mucosal injury and
increases colonic mucosal leukotriene generation. 2) The
noxious effects of CAP maybe attributed to increased mast cell
activation and LTB4 generation.

BACTERIAL LIPOPOLYSACCHARIDE (LPS) STIMULATES
INTERLEUKIN-8 (IL-8) SECRETION BY HUMAN COLONIC
EPITHELIAL CELLS THROUGH A SOLUgLE CD14 DEP;NDENT
PATHWAY. C.-C. Schuerer-Maly, J. Pugin, F.-E.
Maly. Dept. o,f Medicine, University of California,
San Diego; The Scripps Research Institute, La
Jolla, CA.

Human colonic epithelial cells secrete the potent
neutrophil and T cell chemoattractant IL-8 in
response to stimulation with TNFa and Interleukin-
13. A further mediator of inflammation, bacterial
LPS is abundant in the lower gastrointestinal tract
and may play a role in the activation of
inflammation in that site. For example, LPS
stimulates macrophages/monocytes to release TNFa and
IL-1 which in turn may induce the secretion of IL-8
by epithelial cells. We report herein that two human
colon epithelial cell lines, HT29 and SW620, secrete
IL-8 in direct reaction to LPS stimulation, whereas
two more differentiated cell lines, CaCo-2 and T84
do not. Since CD14, a molecule normally present on
the cell surface of monocytes/macrophages, is
crucial as a receptor for LPS in those cells, we
asked whether CD14 played a central role also in the
LPS stimulation of IL-8 by colon epithelial cell
lines. The LPS responsive cells HT29 and SW620 both
lacked cell surface CD14 by FACS analysis. Moreover,
LPS failed to stimulate IL-8 production under serum
free conditions. Nonetheless, LPS sensitivity as

assessed by IL-8 production, was progressively
restored by culture in increasing amounts (1-10%) of
human serum, known to contain soluble CD14. LPS
responsiveness was also reestablished under serum-
free conditions with conditioned medium from a
transfected cell line that expresses human CD14 but
not in the presence from vector only transfected
controls. LPS triggered IL-8 release in the presence
of serum or conditioned medium was totally
abbrogated by the addition of anti-CD14 monoclonal
antibody to culture. Conclusion: LPS can stimulate
colon epithelial cells to produce the inflammatory
cytokine IL-8. Moreover, LPS responsive colon
epithelial cells require soluble CD14 for LPS
mediated IL-8 secretion. Our findings suggest that
bacterial LPS and soluble CD14 could play a role in
the initial activaticn of inflammation in the
intestinal mucosa through a direct effect on

epithelial cells.
Supported by the Swiss National FP'nd

PROTECTIVE AND HEALING EFFECT OF h-EGF 148 ON TNBS-INDUCED
COLONIC DAMAGE IN RATS: A MORPHOMETRIC EVALUATION.
A.Gue,lictta, CA Lesch, B. Sanchez. GI Disorders Group, Parke-Davis
Pharmaccutical Research, 2800 Plymouth Road, Ann Arbor, MI 48105 USA.
Epidermal Growth Factor (EGF) is a 53 amino acid long peptide which displays a

varicty of effects on the gastrointestinal system' such as acceleration of healing of
expcrimentally-induced ulcers and inhibition of gastric acid secretion. Despite several
rcports on the protective effect of EGF on upper gastrointestinal ulcerations, little is
known on the effect of this peptide on intestinal and colonic lesions. In this study we
evaluated the effect of EGF 1-48 on prevention and healing of TNBS-induced lesions
in rats by means of morphometric analysis performed with the aid of a computerized
imaging system. EGF 1-48 is a fragment ofEGF which retains full biological activity
as proven by its ability to bind to the EGF receptor, to induce a mitogenic response
and to decrease gastric acid secretion (Gastroenterology 102 4, 1992, A735). In
ordcr to determine the time-c6urse of TNBS-induced colonic lesions, rats were

injected wvith 100 mg/kg TNBS/50% EtOH, sacrificed at different time points and the
danmage evaluated morphometrically. Under these conditions, TNBS induces
extensive intestinal damage wvhich shows up as black necrotic areas surrounded by
hypcremic red areas on a pink background. These areas of different color can be
easily differentiated and measured by computerized morphometric analysis. TNBS-
induced colonic lesions reach their maximum expression 24 hours after administration
of the damaging agent and then spontaneously heal over time. Black (necrotic) areas

are gone in about 2 weeks while red (hyperemic) areas disappear in about 4-veeks. In
ordcr to study the protective or healing effect of EGF 1-48 on TNBS-induced colonic
lesions, we administered this peptide intraperitoneally at the following doses: 0.01,
0. 1, 1.0 and 10.0 nmolVkg (M.W. 5443). In the protective study EGF 1-48 was given
1 hour pnror to administration ofTNBS and the animals were sacrificed 24 hr later. In
the healing study, 3 days after administration of TNBS, rats wvere treated with daily
doscs of EGF 1-48 and then sacrificed at day 7. In both cases, the damage was

evaluatcd by computerized imaging analysis. EGF 1-48, at a dose of 10 nmol/kg
(54.4 rig/kg), significantly reduced the damage caused by TNBS (60.6% protection).
Tlhis cffcct was more pronounced on black areas with a 89.6 % protection observed
(vs 15.4 % protection of red areas): EGF 1-48 also dose-dependently accelerated the
disappearance of TNBS lesions. Seven days after administration of TNBS, untreated
rats still have 17.8% of their colonic area damaged. About half of this damage is due
to black areas (9.3%/6). At the same time point, rats treated with 10 nmol/kg EGF 1-48
showed 10.5% of their colonic area damaged wvith onlv 1.1% of black areas left. In
conclusion, our data suggest a protective and healing role of EGF 1-48 on TNBS-
induced coloniic lesions in rats.
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