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Mitochoadrial function of colonic epithelial cells In

ina toy bowel diease
Mayall, T., Macpherson A., Bjarnason, I., Forgacs, I. & Peters, T.
Departments of Clinical Biochemistry and Medicine, King's College
Hospital, London.

In active inflammatory bowel disease there is epithelial cell damage,
and consequently increased permeability to luminal contents.
Colonocyte metabolism relies on mitochondrial oxidative
phosphorylation with butyrate as carbon-source; butyrate usage is
impaired in active ulcerative colitis (UC). To investigate whether
colonocyte damage results in impaired milochondrial biogenesis, we
have studied mitochondrial function in inflammatory bowel disease.

Activity of respiratory chain enzymes cytochrome oxidase and
succinate dehydrogenase was assessed on cryostat sections using
histochemical activity stains in 7 patients with left-sided UC and 4
patients with segmental Crohn's disease. Respiratory chain activity
was predominantly in the epithelial layer, and in each case was
increased in colonocytes of biopsies from active disease compared with
a control biopsy from an inactive region from the same patient. In-vitro
activity of cytochrome oxidase in homogenised biopsies from patients
with active ulcerative colitis (corrected for epithelial content by
cytokeratin estimation) was also increased {0.109/min/pg cytokeratin
+1- 0.026 (SD, n=7)} compared with contrgl patients p<0.05
{0.058/min/pg cytokeratin +1- 0.017 (n=6)}. Furthermore, in-situ
hybridisation shows increased levels of mitochondrial cytochrome b
and NADH dehydrogenase mRNAs in colonocytes in biopsies of
active ulcerative colitis (n=16) or Crohn's colitis (n=9) compared with
the same patient in remission or control patients (n= 18).

These results suggest that mitochondrial biogenesis and respiratory
chain activity is increased in patients with active inflammatory bowel
disease. This response is appropriate to the increased energy
requirement of these cells, and indicates that mitochondrial function
does not impair colonocyte metabolism. Increased mitochondrial
biogenesis may result from increased expression of heat-shock proteins
required for functional mitochondrial assembly during inflammation.

VON WILLEBRAND FACTOR ANTIGEN AND VASCULTIS IN
INFLAMMATORY DOWEL DISEASE
AM Sawerr. MS ESmith. A Chitole AJ Wakefied. and. RE

Imwnl ay lBowel Dsea Sudy Group, Royal Free Host
Scdhool of Medbhn, London NW3 20G.
There Is ecidence o gs in Crohn's diae.
In ohr vas des plesma c r of von W and
Factor atie (vWFAg) are red, and vWFAg ha been
proposed as a nwre of h l da . H v, WFAg
also r ds as an acut phase react hi man. We conducted
th present sudy to ass the utity of.vWFAg as a la y
index of dsem acMty in flamatry bowel d _sem (BD).
AIMS* To confm that plm vWFA ri s ele d
hi 160 and to det ine by mukimeric ana whether ti
levn represens e hl dae or is an acute phm
response. ME Plsma vWFAg was measured by EUSA
in 20 patIents wih tive coliti (UC), 22 wih CD, 15 with
infeclve rhoe (D) and 21 heal con s (HC). Mubt
anyss of plasma vWFAg was also m ed on 10 each Of
these UC, CD, ID and HC sampls. RESLTS: PlUma vWFAg
was signf iy raised in al three disease groups dcompa to
the HC group (Man-Whibty U test, p<0.001 UC, p=0.002 CD
and p<0.001 ID). Vals were gher in the ID group than in
either of the IBD groups (p<0.001 for UC and CD). Multimeric
anysis did not show any distinguishing bandig patterns in
sampls from pat s with aute OD), as compared with chronic
(UC and CD) intestinal inlammatin. No 'unusualy large' vWF
multimerswere seen. C NLUSIQNS PlsmavWFA has been
proposed as a marker df vasculitis, but there are limited dat on
qualitative analysis of th quantat d s. Paa vWFAg
concenration is raised in both UC and CD, but is not spefic for
chronic IBD since lvels are also raised in acute enteric infction.
Muitimer analysis sggts that the increase in plasma vWFAg
concentraton in IBD indiates an acute phase response and not
endoteial cell damage.

INCREASED PRODUCTION OF SUPEROXIDE BY
RECTAL MUCOSA IN INFLAMMATORY BOWEL
DISEASE. N.J. Simmonds. D.R. Blake. D.S.Raton. Inflammation
Group, GI Science Research Unit, The London Hospital Medical
College, London.

Reactive oxygen metabolites (ROMs) are thought to be important in the
pathogenesis of inflammatory bowel discase (IBD). We have previously
used luminol-amplified chemiluminescence (CL), which detects ROMs in
the presence of myeloperoxidase, to show increased rectal mucosal
production ofROMs in vito in IBD (Gut 1991; 32: A589). We have now
used lucigenin-(300g)amplified CL, which reacts with ROMs direcdy,
in conjunction with superoxide dismutase (300U) and the xanthine
oxidase inhibitor, oxypurinol (104M), to investigate the production of
superoxide by the rectal mucosa in IBD.

RESULTS Lucigenin- and luminol-amplified CL, expressed, in
photons/minute/mg wet weight x 103, as median values with 95%
confidence intervals or ranges where n<6, were increased in both
ulcerative colitis (UC) and Crohn's disease (CD) compared with controls
(Kruskal-Wallis p<0.05) and incrased with macroscopic disease activity.

n Lucigenin-amplified n Luminol-amplified
chemilumnuescence chemiluminescence

Control 24 5(4-8) 80 1 (0.4-2)
UC:0(normal) 6 10 (3-61) 36 1 (0.7-5)
UC:l(hyperaemia) 10 37 (2-85) 61 36 (9-49)
UC:2(contact bbeding) 7 24 (4-29) 44 126 (65-169)
UC:3(spontaneous 2 69 (42-96) 16 201 (94-562)

bleeding)
CD normal 11 12 (4-38) 16 1 (0.6-6)
CD: mild 5 8 (5-66) 12 9 (3-34)
CD: severe 2 94 (61-120) 5 106 (25-789)
Lucigenin- and luminol-amplified CL were directly related (Spearman's
p=0.62, p=0.0001). In UC, lucigenin-amplified CL was decreased by
the addition of SOD (-63%, n=6, p<0.05) and oxypurinol (-26%, n=5,
p<O.05).
CONCLUSIONS 1) Superoxide is produced by the rectal.mucosa in

IBD and can be detected using lucigenin-amplified CL. 2) That SOD
inhibits CL more than oxypurinol suggests that most of the superoxide
detected is derived from neutrophils, rather than from xanthine oxidase.
3) These results suggest that further evaluation of the therapeutic role of
SOD in IBD is worthwhile.

A NEW MONOCLONAL ANTIBODY TO A SUBSLT OF 'LICROPIJAGES IG,
ASSOCIATED WITH ACUTE INFLAMMATORY BOWEL DISEASE.
N.ltigering, R.Stoll, C.Sorg*, W.Doms;chke. Depactment oa
Medicine B and Department of Experimental Dermatology',
University of Miinster, D-44oo Munster, GrJadny.

Activated macropliagce ex;press an epitop
27E10 in acute inflammatory lesions (piOLiasis
vulgaris, peridonitis, Zwvadlo et d-,
J.Immunol.137:512,1986). This epitope is tortedd
by the noncovalent association of the two
calcium binding proteins MRP14 dnd MRP8. Thei;
alrea(I(cloned anid sequenced proteins (Lagasse
et al, Mol. Cell. Biol. 8:2402,1988) belong t,
the S-100 protein family and ha-ve been shownI
to be associated with specific stages of
myeloic/monocytic cell difteenltiatioll.

We used the indirect immunoperoxidade method
to analyse the phenotypic expression of 2.7ElO,
MRP14 and MRP8 positive macrophages on frozen
sections from patients witlh IBD (7 Crohn's
disease, 6 ulcerative colitis), who had
undergone colonoscopy.

We could show that in histologically "acute"
inflammation macrophages express 27E10, MRP11
and MRP8. In contrast, in histologically
"chronic" iniflamation no or rare staining for
27E10 was detectable despite pronounced
expression of MRP14 and less MRP8.The
immunohistochemical results in. normal colonic
mucosa correspond to those in "chronically"
1inflamed imiucosa. The expression of the 27E10
epitope correlates exactly with the
histopathological results; no regional
differences were found.

Thus we have shown for the first time that
in histologically "acute" IBD a distinct subset
of 27E10 positive macrophages appears within
the mucosa. The immunohistochemical results in
the "chronic" inflammatory group and in
controls are best explained by a dissociation
of the heterodimere antibody 27E10.
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INTERACTIONS BETWEE InTERLZ IN 1 AND PEOSPEOLIPID
DERIVATIVES IN ULCZRATIVE COLITIS. Wardle T.D., TurnbeEr
L.A. Dept. of Medicine, Hope Eospital, Salford,
Manchester, M6 8ED, U.K.

Cytokines, in particular Interleukin 1 have been
implicated in the pathophysiology of ulcerative colitis
(uC) however the precise effects of this cytokine rmain
in doubt. MTEODS: Thirty patients with active UC had
biopsies taken from inflamed rectal mucosa. Rectal
biopsies were also taken from age and sex matched controls
with irritable bowel syndrom. Biopsies were cultured for
4 hours, either (a) untreated or with (b) interleukin
(1.5x10 m), (c) mapacrine - a phospholipase A2 Inhibitor
(10-M). Culture medium was assayed for prostaglandin E2
(POE2), leukotriene C4 (LTC4), platelet activating factor
(PAP) and interleukin 1.. RESULTS: (pg/mg wet weight/hr).

IL1l
Control
a) Untreated 1.74±0.51
b) IL1 -

c) Mepacrine 1.56±0.46

Inflamed
a) Untreated
b) ILl1
c) Mepacrine

P - 2 LTC4 PAP

189±19 149±16 0

386±26* 349±27* 9.7±1.3

38.7±4.2* 29.4±4.1* 0

16.46±1.51 975±40 596±37 37.6±3.0
- 1946±64** 1216±59** 88.1±5.3*
13.64±1.34 74±10.3** 47.3±5.8** 5.4±0.9*

* Significantly different from untreated value p<O.Ol
** Significantly different from untreated value p<O.OOl

Inflamd tissue released significantly more PE2, LTC4
and ILl into the culture medium whea compared with
control tissue. Only inflamed tissue produced PAP.
Interleukin 1. significantly increased the production of
PGE2, LTC4 and PA? in both inflaaed and control tissue.
Phospholipase A2 inhibition with mepacrine virtually
abolished the release of these compounds. CONCLULION.
The effects of interleukin 1. in ulcerative colitis may be
mediated by phospholipase % derivatives including POE2,
LTC4 and PA?.
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THE PROCESS OF ENDOTHELIAL CELL ACTIVATION AND
DIFFERENTIATION IN INFLAMMATORY BOWEL DISEASE.
N.Luserina. R.Stoll. C.Sora'. W.Domschke. Department of Medicine B
and Department of Experimental Dermatology', University of Monster,
D-4400 MOnster, Germany.

Endothelial cells play a crucial role in angiogenesis, representing an
essential event in different chronic inflammatory processes. Therefore
we investigated the state of endothelial cell activation and differentiation
in chronic IBD. For the first time the monoclonal antibodies for
endothelial cell differentiation and malignant transformation MS-1,
1 F10 and Al 0-33/1 (Goerdt et al, Exp.Cell. 8iol.57:185,1989) were
studied in the human intestine.

We used the indirect peroxidase method to analyse he phenotypic
expression of six endothelial markers on frozen sections from patients
with IBD (7 Crohn's disease, 6 ulcerative colitis), who had undergone
colonoscopy.
We could show that in histologically "acute" inflammation endothelial

cells strongly express 1 F 1 0, a marker for continuously growing cells. In
contrast, we found no expression for MS- 1, a monoclonal antibody for
discontinuously growing endothelial cells. As reported by others (Malizia
et al, Gastroenterology 1 00:1 50,1 991 ), we found a strorg expression
for ICAM- 1 in the histologically 'acutely" inflamed mucosa. With Al 0-
33/1, an endothelial cell marker shown to be strongly expressed on
melanoma cells, we found similar expression in the inflamed mucosa or
under control conditions. No immunohistochemical staining; was
encountered in the mucosa with VCAM- 1 and ELAM- 1.

Thus we have shown for the first time that in histologically "acute"
IBD an upregulation exists only for those endothelial cell antigens which
are already expressed in the control mucosa (ICAM-1. 1F10). The
missing expression for the discontinuously growing endothelial cell
marker MS-1 and the uniform expression of the melanoma associated
Al 0-33/1 led us to conclude that in the case of IBD (1) endotheliat
cells do not loose their differentiation potential and (2) regulation of
angiogenesis is maintained.

REVALENCE OF ANTI-COLON ANTIBODIES IN
ULCERATIVE COLITIS. J.C.W. Lee. A.M.Cevallos. J.E.

ard-Jones. MJG Farthing. St. Mark's and St. Bartholomew's
Hospitals, London, UK.

Antibodies to 40 and 60 kDa colonocyte proteins have been
implicated in the pathogenesis of ulcerative colitis (UC). We have
determined the prevalence of serum antibodies to a human colonic
epithelial cel line in UC, Crohn's disease (CD) and healthy controls.
Caco-2 cells were harvesed during confluent growth and

homogeized. Immunoblotting was performed using sera at a dilution
of 1:50 and bound antbodies identified using anti-human IgG
peroxidase conjugate. We studied sera from 36 UC (18 active, 18
inactive), 29 CD colitis (CD-C)(18 active, 11 inactive) and 26 CD
affcting small bowel (CD-SB)(18 active, 8 inactive). We studied 12
healthy subjects as controls.
Results: _ _ _ _ _ _ _ _ _ _ _

MW UC CD-C CD-SB Normal
(0Da) (n=36) (n=29) (n=26) (n=12)
40 11 (31%)* 6(21%) 2 (8%) 0(0%)
60 7 (19%) 8 (28%) 6(23%) 1 (8%)
105 18 0(0%) 1 (4%) 1 (8%)

(50%)*§ _ _ _ _ _ _ _ _ _ _ _ _ _ _

116 16 (44%)* 11 (38%) 1S (58%) 1 (8%)
*Fisher exact test p<0.05 as compared to controls
§ Fisher exact test p<0.05 UC vs CD colitis
We were able to confirn immunoreactivity to a 40 kDa protein in

UC. There was also significant immunoreactivity to two proteins of
higher molecular weight (105 and 116 kDa). Reactivity to the 60 kDa
was not significantly different to that found in controls.

Patients with UC have antibodies against a variety of colonic
antigens. The reactivity to these antigens most likely reflect an
epiphenomenon as a result of intestinal inflammation. However, the
105 kDa protein is highly specific and may be involved in UC
pathogenesis. This possibility requires further evaluation.

WHAT ANTIGEN REACTS WITH ANTI NEUTROPHIL CYTOPLASMIC
ANTIBODY IN INFLAMMATORY BOWEL DISEASE AND PRIMARY
SCLEROSING CHOLANGITIS?
M J Weldon.*D Singh. *S. Pereira, J D Maxwell
(St Georges Hospital Medical School,London,
*St Helier Hospital, Carshalton, Surrey)

Anti neutrophil cytoplasmic antibodies (ANCA)
are present in the serum of some patients with
Inflammatory bowel disease (IBD) and Primary
sclerosing cholangitis (PSC) .AIM of this study was
to measure the prevalence of ANCA in this population,
its relationship to disease extent and activity and
to identify the cytoplasmic antigen. IgG ANCA was
measured using indirect immunofluorescence on
ethanol fixed leucocytes. The cytoplasmic (c) and
perinuclear (p) patterns were determined. Antibodies
to Cathepsin G (CG) and Myeloperoxidase (MPO) were
measured by ELISA. 42 controls, 28 patients with
Crohn' s disease 19 patients with Ulcerative colitis
3 patients with PSC and 26 patients with other liver
diseases were studied. In Crohn's disease, 16% were
pANCA positive and 35% were CG positive. pANCA was
positive in 38% of UC, 33% of PSC, 15% of liver
controls and 0% of control patients. cANCA was
present in 0% of Crohn's, 17% of UC, 33% of PSC and
15% of liver controls. MPO was rarely positive in
any group. ANCA positivity was unaffected by
inflammatory bowel disease duration, extent or
activity.
Conclusion. pANCA and cANCA positivity is commoner
in UC than Crohn's disease, but is unaffected by
disease duration,extent or activity. Cathepsin G
but not myeloperoxidase appears to be the major
antineutrophil cytoplasmic antigen in IBD.
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