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EFFECTIVE TARGETING OF COLORECTAL CANCER
KIRSTENRAS POINT MUTATIONS WITH ANTISENSE
THERAPY IN-VITRO. H.J.N. Andrevev, P.J. Ross, D.

Cunningham, P.A. Clarke (HJNA is funded by the BDF)
GI Unit, Royal Maraden Hospital & CRC Centre of Cancer
Therapeutics, Institute of Cancer Research, Sutto, Surmy

Introduction: Mutations of the Kirsten ras (Ki-ras) gene are present in
1 out of every 3 patients with colorectal cancer.Their presence is
associated with worse outcome but they do offer an unique target for
molecular therapies such as antisense. For, it is known that replacement
of mutated with wildtype Ki-ras, at least in-vitro, reduces cell malignant
behaviour. This study targeted the glycine to valine Ki-ras codon 12
mutation with antisense oligonucleotide therapy. Of all possible Ki-ras
mutations, this particular one carries the worst prognosis.
Method: Seven different, 17 nucleotide, phosphodiester backbone,
phosphorothioate capped antisense molecules were tested. A cell free
system was used to examine each oligonucleotide's efficacy at inducing
RNase H cleavage of the mute mRNA. Wild type and codon 13
mutated mRNA were used as controls.
These same oligonucleotides were also screened against 3 colorectal
carcinoma cell lines in culture: SW480 with the target mutation, HT29
with wildtype Ki-ras and LoVo with a codon 13 mutation. Cells were
permeabilised with streptolysin 0 and treated with 10 microM of each
oligonucleotide. Thymidine incorporation into DNA measured the effect
of a single dose on cellular DNA synthesis. Protein expression was
examined by Western blotting. Each oligonucleotide was tested at least 12
times against each cell line. Every experiment included permeabilised
control cells which were not treated with the antisense oligonucleotide.
Results: Reduction in thymidine incorporation after a single dose of
oligonucleotide varied from 5-32% in treated SW480 target cells but was
minimal or not seen in the 2 control cell lines. Cleavage of mRNA seen in

the cell free svstem correlated with results obtained with cells in culture.

In somc cases, antisense molecules could cleave both target and control

mRNA. However, the most effective molecule in the cell line assay
specifically cleaved the target but not the control mRNA.
Conclusions: Antisense oligonucleotides targeting point mutations in

Ki-ras mRNA have selective activity. This has been demonstrated in a

ccll free system and in cell culture. Efficacy of individual oligonucleotide
designs cannot be predicted empirically, but the most effective inhibition
seen in cell culture appears to occur because of seiective RNase H

cleavage.

DETERMINATION OF THE CLONALITY OF COLORECTAL
TUMOURS; CLUES TO THE ORIGIN OF HUMAN CANCER

MR Novelli, IA Williamson, IPM Tomlinson, G Elia, SV Hodgson, IC
Talbot, WF Bodmer, NA Wright. Histopathology Unit, ICRF and
Department of Histopathology, RPMS, London.

There has been considerable dispute about the origin of adenomas in the
colon. Whether an early adenoma arises form one epithelial cell, or

many such cells, is critical to our understanding of the origins of
colorectal neoplasia. Work from the Vogelstein group (Science 1987;
238:193-197), using restriction fragment length polymorphisms on X-
linked genes, showed a monoclonal origin - from one epithelial cell,
and this has been the prevailing view. We have developed a method of
directly assessing tissue and tumour clonality in situ (Science 1996;
272:1187-1190); studying a patient with Familial Polyposis Coli (FAP),
who possessed the genotype XO/XY, and assessing clonality by the
identification of nuclei containing the Y chromosome using non-

radioactive in situ hybridisation, we showed, not only that human
colonic crypts are themselves clonal populations, but also that a large
majority of the very early adenomas - the microadenomas, were

polyclonal in origin. Why do these results differ so markedly with
previous, and largely accepted results? We believe that the answer lies
in the patch size - here the area of colorectal mucosa occupied by crypts
containing cells of the same genotype. Obviously, if adenomas are
studied which originate totally within a patch, they will be by definition
monoclonal even though they in fact arise from many cells or crypts,
since all crypts in the patch have the same genotype; only in tumours
which arise at the boundary of the patches, i.e. where crypts of different
genotype abut, that clonality can realistically be assessed. This demand
cannot be satisfied in molecular genetic analysis of extracted tissues,
and can only be met in studies where the tissue can be directly
visualised. In the patient studied, the mean patch width of the XO
crypts was small - 1.85 crypts, but varied between I and 14 crypts;
overall, 9% of colonic crypts were XO. Of the adenomas analysed, 2%
were exclusively XO and 94% were exclusively XY: arising from within
XO and XY patches; however, 5% of adenomas contained a mixture of
XO and XY dysplastic crypts, and we propose that these arose at the
patch boundaries. From these relative frequencies, we estimate that
76% of adenomas are polyclonal in origin. These conclusions have
implications for all studies of human tumour clonality, and suggest an

important role for autocrine or paracrine effects in the early origins of
human cancer.

MECHANISMS OF CARCINOGENESIS ASSOCIATED
WITH INTESTINAL EP1TEUIAL REGENERATION.
HRH Pate, A Hewer*, D. H. Phillips* and FC Campbeli
Dept of Surgery, University of Newcastle, Newcasle-upon-
Tyne, NE2 4HH and *Section of Molecular Carcinogenesis,
Institute of Cancer Research,. Haddow Laboratories, Surrey,
SM17, UK.

Epithelial regeneration has increased cancer risk by unknown
mechanisms. We propose the hypothesis that undifferentiated
progenitor epithelium which predominates in early regeneraIon,
has altered metabolic competce and increased susceptibility to
exogenous mutagens or carcinogens.

Mdhods: Aggregtes of crypt progenitor epithelium were
isolated from postnatal rat intesine then reimplanted to the
subcutaneous plane. Epithelium was retrieved at distinct
temporal stages of regeneration, both before and after exposure
to the carcinogens benzo[a]pyrene (BaP) (100mg/kg) and 3-
methylcholanthrene (3-MC) (40 mg/kg). Tissue was assayed for
(i) expression of carcinogen metabolising isoenzymes viz
Cytochrome P450 isoforms (CYP lAl,lA2,2Bl,2B2,2C6,
3A1,4A 1) and glutathione-S-transferase (GST: Ya,Yc1,Yk,Yb1,
Yf) and (ii) formation of BaP:DNA or 3-MC:DNA adducts, by
fp postlabelling.

Results: CYP P4501A1,lA2,2Bl,2B2,2C6, 3A1,4A1 were
undetected and GST Ya and Yf were reduced in early
regeneration. GST function improved in late regeneration. Both
BaP and 3-MC caused higher DNA adduct levels in early than
late regeneration (p<0.03).

Conclusion: Regeneration modifies epithelial metabolic
competence and provides a window of susceptibility to genotoxic
injury from exogenous mutagens.

TH179

TH180

APC IN THE REGULATION OF INTESTINAL CRYPT FISSION

HS Wasan, HS Park, KC Lui, N Mandir, A Winnett, P Sasieni, WF Bodmer,
RA Goodlad, NA Wright, ICRF, Lincoln's Inn Fields, London and RPMS,
Hammersmith HospitaL London.

We have shown that human intestinal crypts are clonal proliferations,
and that the earliest lesions which arise in Familial Adenomatous Polyposis
(FAP) are, however, polyclonal (Science 1996: 272: 1187-1190). In
order to study the evolution of these early lesions, the functional effects of
germ-line mutations of the Adenomatous Polyposis Coli (APC) gene on
intestinal cell proliferation and crypt fission were investigated in human
and adult Multiple Intestinal Neoplasia (MIN) mice. In histologically
normal intestine as compared with normal controls, there was a thirteen-
fold increase in the number of normally-dividing crypts in FAP colon
(odds ratio 13.1:1, 95% CI 6.6-25.5, P<0.0001), a 75% increase in MIN
colon (odds ratio 1.75:1, 95% CL 1.08-2.82, P<0.02) and a 61% increase
in MIN small bowel (odds ratio 1.61:1. 95% CI 1.31-1.99, P<0.001). In
marked contrast, no significant difference in intestinal cell proliferative
rates, or intra-cryptal distribution of mitotic activity, were seen in normal
small or large bowel with germ-line APC or Apc mutations.
Asymmetrically branching crypts, where division commenced within the
lateral wall of the crypt as opposed to the crypt base, were observed rarely
but relatively more frequently in histologically-normal mucosa with the
germ line mutation.

To investigate the potential role of crypt fission in early tumour
development, serial section reconstruction analysis was performed in FAP
biopsies. Monocryptal adenomas were seen to enlarge by crypt fission;
within any one adenoma, surface connections, implying a clonal origin as
a result of clonal expansion by crypt fission, were seen only in a
proportion of adenomatous crypts; normal crypts were also seen in
continuity with adenomatous crypts. Microadenomas frequently showed
both asymmetrical and atypical fission events.

The absence of an increase in crypt cell division implies that mutated
APC deregulates intestinal differentiation specifically through perturbing
the intestinal crypt cycle, leading to an increase in crypt fission. This role
of dysfuctional APC has analogies to the control of axis re-duplication
and segment polarity in vertebrate embryo developmrent, when
downstream targets of an APC signalling pathway are over-expressed. We
conclude that, in vivo, the major defect in pre-neoplastic intestinal mucosa
harbounng APC mutations is elevated rates of crypt fission; while
adenomas also enlarge by crypt fission, the addition of adenomatous
crypts from the conversion of normal crypts explains the polyclonal
phenotype of the adenomas.
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HYPERGASTRINAEMIA IS A STRONG PREDICTOR OF DISTAL
GASTRIC ADENOCARCINOMA AMONG HELICOBACTER PYLORI
INFECTED PERSONS. , S.E. Vollset2, J.E.S. Ardill, E.
El-Omar, K. Melby3, S. Aase', E. Jellum3, K.E.L. McColl. Cancer
Registryl and Univ. of Bergen2, Oslo3 and Trondheim4, Norway and Univ.
Dept. of Medicine & Therapeutics, Western Infirnary, Glasgow, Scotland.

Bacg=Qd: We have shown that H. pylon infection produces chronic
gastric hypochlorhydria in some subjects and have postulated that this will
carry a high risk of gastric cancer. Hypochlorhydria usually produces
reflex hypergastrinaemia and we have tested our hypothesis by examining
serum gastrin as a predictor of gastric cancer in H.P infected subjects.

Melhod: A nested case control study based on 101,601 men and women
from the Norwegian JANUS cohort was conducted. 203 histologically
reconfirmed cases of gastric adenocarcinoma were identified. To each
patient, three controls were matched by age, sex, and date and place of
serum sampling. Serum from each subject stored frozen a median of 12.1
years since collection was tested for anti-H.P. antibodies
(PylorisetTmEIA-G) and gastrin using antibody R98 which detects both
G17 and G34. The PylorisetTm cut-off value was set at 200 units. Risk of
gastric cancer was estimated as OR (95% CI) relative to the "H.P-/gastrin
lowest tertile" group for each subsite after adjustment for time since last
meal in 189 patients for whom this information was available.

Results: Cardia Anrum/pylonxs Corpus & more
40 pts. 72 ptS. distal sites 100 pts.

HP-/gastrin low tertile 1.0 1.0
RP-/gastrin mid tetile 2.6(0.6-11.4) 1.8(0.2-22.3)
RP-/gastrin high teftile 1.1(0.1-17.1) 2.7(0.4-48.5)

HP+lgasin low terile 0.3(0.i-1.0)
HNP+gastrn mid terte 0.2(0.1-0.9)
HP+IgaAi high tertile 0.5(0.1-2.0)

1.0
0.9(0.1-5.4)
1.9(0.3-12.9)

5.0(0.6-41.0) 2.9(0.8-10.8)
20.7(2.6-167.3) 8.7(2.5-30.2)
35.3(4.2-295.5) 17.1(4.7-62.5)

Compared to H.P. negative subjects, H.P. positive subjects have an
increased risk of non-cardia gastric cancer but a reduced risk of eardial
cancer. The increased risk of non-cardia gastric cancer is strongly related
to thI degree of hypergastrinaemia in the H.P. positive subjects and to a
less,.r extent in the H.P sero-negative subjects.

Ccilaslion: These findings indicate that serum gastrin is an important
indicator of the risk of non-cardia gastric cancer in H.P positive subjects.

THI181

BROAD BEAN AND WHEFAT GERM LECTINS INCREASE

CELL ADHESION AND DiERENTIATION OF COLONIC
CANCER CELL LINES.
M _urm M Pgmte J Calm
RoyalP raduate Media School,H it Hospta, London.
INTRODUCTION: Thm malignan behaviour of coloniceumnors is related

to of Cetain lectins, preset in diet can ine or

decrasdeprlfei of cokonic cel. Pr ati is iversly reated
to di&r e_ition. Therfore we studied he ef s of lectins with diffent
binIn specikities on difrentiation ofcokorcl carcinma cell lines
SW1222, HT29 and LS174T.
METHODS: Cell-cell adhesion; asessed by a homotypic cell
aggregation assay. Morphological differentiation; deermIed in 3-
dimensional collagngels. Sngle cells wer grown with and w ot lectin

10 or 50 pghml for 2 weeks. Ciypt-like glanduar o nisation was
determ by light mi y. The expsion ofassociated antin;
ep-CAM, E-cadherin sid ccn ynic uan (CEA) was assesed
by Western blotting, as markers of -a. Proliferation;
determined by 3Htymidinei and 3-[4,5dne5y1thiazol-2-
ylJ-2,5-dimeyl tetzum bromide (MTI) assay. an of 3H
amino acids was mesued to detect toxcity. All experim were
performed with or wiout thc cti competing sugar.
RESULTS: Broad bean lectin (BBL) and wheat germ lectin (WGL)
aggreted all e cell lines but peanut lectin (PNL) only ag ed

HT29 cells. Only BBL, which binds to mannose or glucose,c
LS174T cells to differentiAte markedly into orgnised gandular structures.
This effect was inhibited by mAb AUAI which recois the cell
adhesion molecule ep-CAM. BBL also inhibited the prolifeation of
LS174T cells. Both BBL andWGL upregulated the expression of E-
cadherin and CEA in HT29 cells which are associated with a more
dliffbrentiated phenotype. Measumnts of 3H amino acid uptake showed
no evidence oftoxicity. The effects of BBL, WGL and PNL wme blocked
by nmnnose, N,N',N"-triacetylchitotriose and D-galactose sugars
respweively.
CONCLUSIONS: Certain lectins can increase dif n ofcobnic
carcinoma cells. Greater diffrentiabon is associated with less malig t

behaviour. Therefore lecfins might find a role in the prevention or
teatnent ofcolonic cancers.

H. PYLORI-INDUCED HYPERGASTRINAEMIA IS RELATED TO
BACTERIAL CagA STATUS. ELL McQ ll E. El-Omar. D. Gillen,
J.E.S. Ardill*, L. Murray, J.E. Crabtree**. Univ. Dept. of Medicine &
Therapeutics, Glasgow; Queen's Univ., Belfast; **St. James's Hospital,
Leeds.

Duodenal ulceration is more common in subjects infected with CagA
posltive versus CagA negative strains of H. pylori. In addition, H. pylori
(H.P.) infected subjects with duodenal ulceration (DU) show a more
marked increase in acid secretion in response to stimulation with gastrin
releasing peptide (GRP) than infected non-ulcer subjects. The present
study investigated the relationship between CagA status and disturbances in
gastrin and acid secretion in H. pylon infected subjects.
Subjects and Methods: 25 H.P. -ve healthy volunteers, 50 H. P.+ve

non-ulcer subjects and 25 H.P.+ve DU subjects were studied. H.P. status
was determined by 14C-urea breath test. All subjects had their acid output
and gastrin measured in response to stimulation with GRP 40pmol/kgAh i.v.
for 45 mins. and gastrin measured. CagA status was determined by
measuring serum IgG to Ca A.
Results and D sA: 5RPstimulated serum gastrin concentration was

more markedly increased in the CagA positive versus CagA negative
infected non-ulcer subjects (p<0.01).

MEDIAN GRP MEDIAN GRP
STIMULATED STIMULATED
GASTRIN (ng/l) ACID (mmol/h)

H.P-ve CagA-ve 50 7
healthy vol. (n=25)

H.P.+ve CagA-ve 115 20
without ulcer (n=26)

CagA+ve 250 24
(n=24)

H.P.+ve DU CagA-ve 160 44
(n=5)
CagA+ve 262 36
(n=20)

Despite the CagA+ve non-ulcer subjects having higher gastrin
concentrations than their CagA-ve infected counterparts, the former did not
have significantly higher acid output. This may be explained by the
combination of markedly increased gastrin due to CagA+ve infection and a
high acid response to gastrin producing duodenal ulceration and thus such
patients being excluded from the non-ulcer group. Alternatively or
additionally, CagA positive strains of the bacterium may produce more
body gastritis which will inhibit the acid response to gastrin stimulation.
Concluaion: Disturbances in gastric physiology associated with H. pylori

are more marked in subjects with CagA positive strains of the bacterium.

TH182

DIETARY CALCIUm SUPPLEMENTATION AND APOPTOSIS IN MURINE
COLONIC EPITHEUUMIL D Penman, Q Uang, J Bode, A Ferguson, MA
Eastwood & MJ Arends1. Garointestinal Unit, Western General Hospital,
Ecinburgh and CRC Labs1, Dept. of Pathology, Univsity of Ednburgh.

IroductIon: Increasing evidence suggests that detary catium may
reduce cdorectal cancer risk, possibly by redudng colonic epithelial
hyperprolifration. Athough other mechanisms have also been suggsted,
lile is known about the possible effects of catdum on inteinal apoptosis.
Our aim was to quanify the effects of increasing detary catdum on
apoptosis in munne colonic crypt epithelium.
Meods: 21 day old male C57B116 nice were fed either control (n=10)
AIN-76 senisynthetic mouse det (0.5% caltum, 0.5% phosphate wt/wl,
n=10)) or the same supplementd vth catolum cabonate (1.0% Ca, 0.5%
P04, n=10) for 12 weks. Animals we weied waeidy and food intake
monilored. At death, colons were removed, neasured and divided into
proximal and cista portions. Apoptotc ceNs were counted in routne
formatin-fixed paraffin sections stained tith haematoxylin and eosin and
expressed as an apoptoic index (A) per 50 longitudnal crypts. Diffrences
were analysed by Sudenfs t-test.
Resul: (mean ± SEM) There were no signilcant difrences in iniiat or
final animal weights or food intake boten the groups (daa not shown). In
control animals AN was signillcanly hier in caecurnproximal colon
compared to cistal colon (p = 0.004, see Table). In the caldum teated
group Al in caecumlproximal colon was similar to conkods (p = 0.71) but the
Al in dstal colon was sincanily greater (p = 0.001) and raised to levels
sirmilar to those in proximal colon.

Al-JProxdmal cobn Al - DIsta colon
Contrl (n=10) 14.3± 1.8 * 8.6±t 1.2
CalcIum n=10) 15.1 1.3 16.1 ±1.2
* p = 0.004 vs. dsta colon. *p = 0.001 vs. con'ol dotl colon
Conclso: The Al in munine colon is gre proximaly than cistaly.
Dietary caldum supp emention is assoaaed with a significant increase in
dstat colonic apoptosis and this may confibute to the putive role of
catcium as a protcive factor in colorectal cardnogeness, by increasing
the probability of death of mutated cells.
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Colorectal and anorectal TH187-TH221
TH187TH185

TH186 TH188

QUANTlIFCATION OF UPTAKE AND RETENTION OF IODISED
OIL (LIPIODOL) IN PRIMARY AND SECONDARY HEPATIC
MALIGNANCY.
RAM. AL Muffi , S. t a, M.C. Wiulet, K.E.F. Hobbs
Unwvenity D of Surgery, Royal Free Hopitd & Scbool of
Medne, Pood Street, London NW3 2QG.

htra-arterial iodsedoil, Lipiodol, which is diffi-nial takenup and
retained by prmy and metastatic liver mours may be used as a thep ic
vhicle for adjuvant dt py. ptake and retmi of Lipiodol by hpac
constituents was assessed in vitro. Human hepatocytes, HUVEC (hum
umbilical vein helial cells), Hep-G2 (patm), SW620 (cob-rectal
metastatic cancer), LoVo (cob-rectal hepatic cancer) and U-937 (histiocytic
lynvoma) cell lines under standard tssue cul condibis were evaluated
over 48 hours. Intracellular uptake of Lipiodol was assessed by

coputer-assisted image analysis of selective silv nirate inipregnation
staming and elctro microscopy.

OQu_iWJesonof Lio l LMU& hi I_ AMniI
(Wnegatd Optial Denity in arbitray units) n=12
__epatocyle BUVEC Hep-G2 SW620 LoVo U-937

6 hours 86.5 115.2 81.8 66 46.6 99.7
12 hors 99.3 121.7 89.5 76.2 59.4 145.2
24 hors 81.2 156.3 121.2 97.4 74.6 136.1
48 urs 65.3 119.7 139 128.7 81.2 114.4
Control 9.9 10.5 11.9 12.6 14.8 139

Hepatocytes, HUVEC and U-937 cells demostated rapid uptake
with subsequent decline suggesting metabolism or excretion. Hep-G2 showed
rapid and sustaied uptake. Comparative uptake by SW620 and LoVo was
15% and 40%/o lower respectively. Electron microscopy dem r
cytoplasmic incororation of Lipiodol in the fbrm ofmembrnbound vesicles
in all the cell lines, with intra-nuclear incorporation in Hep-G2 alone. These
results may explain the early clearance of iodised oil fiam the normal liver and
the preferential uptake and retention by hepatocellular carcinoma compared to
hepatic colo-rectal metastases. This suggests its therapeutic use in metastatic
disease may be limited by unsuitable tumour specific pharmacokinetics.

DISTRIIUTION AND ESTOLAGY OF DIMINUIIVE
_OAICmOLPSMQyWJX.MQI1IQZYL S Midhat,
M PapSchy os , S Ghosh. Gtrointeinal Usit, Wester
Generl H it, Edinbrgh, Scol

Bsh on": A dinutive polyp (DP), 5mm or ks is an important
d&lemin for the cobooscopist. A lagse US sudy rported that, overall,
about 50% of DPd are neoplstic nd noplutic DPs te in
the right colon (70%). Since the idence of coicatios after hot
biopsy is higher in the right colon what compared to the ekf colon, the
nature of DPs in the right colon is important in deciding whether to
anve all DP see at cokooscopy.

Ain To compare the prevalence ofneoplaatic polyps in DPs removed
at colooscopy by hot biopsy from the lfi and right colon at a Scottish
hospital
Patiets and metds: Ihe histology and distriution of DPs
removed by hot biopsy forceps during 1993-1995 wer analysed
retospectively. 197 DPs were removed from 158 patients (76 M; 82
F). The man age was 61 yrs (range: 31-94) in males and 62 yrs
(range: 23-85) in females 23 of the patients (15%) had previous
polypectomies. Left colon was conidered to be distal to, and right
colon proximl to the splenic flexue.
Reslb 163 DPs were in the bft colon (83%) and 34 in theright
colon (17%). 64 of these DPs (32%) were neopiastic (adatomas), 83
DPs (42%) were hyperplastic and 50 DPs (25%) were mucosal
excrescences. Of the adenomas, 43 (67%) were tubular, 17 (27%)
were tubukvllous and 3 werev5ousadeoma 52 of the DPs in the
left colon (32%) and 12 of DPs in the right colon (35%) were
neoplstic (p=NS). 111 of the DPs in theleft colon (68%) and 22 of
the DPs in the right colon (65%) were non-neoplstic (p=NS). 22
patients had synchronous polyps >5mm removed by miring (14=single
polyp, 8=niliple polyps) and I patient had a synchronous carCmioma.
Conclusion: The majority ofDPs removed by hot biopsy were non-
neoplastic. The proportion ofneoplstic DPs in the left and right colon
were similar. Our study in a Scottish hospial did not confinn any
predominance ofneoplastic DPs in the right colon.

IN VITRO ASSESSMENT OF LIPIODOL TARGETED
RADIOTHERAPY FOR PRIMARY AND METASTATIC LIVER
CANCERS
RAM Al Mufti , B Pedley*, D Marshall*, RH Begent*, MC Winslet,
KEF Hobbs
University Department of Surgery, *University Depament of Clinical
Oncology, Royal Free Hospital And School of Medicine, Pond Street, London
NW3 2QG

lntra-artenral Lipiodol has been used to deliver targeted therapies to
primary and sorne metastatic liver cancers, by substituting some of the iodine
in Lipiodol with I"s'. Early clinical results are encouraging, but the variable
response may partly depends on local pharmacokinetics.

This study evaluated the in vitro cytotoxic effects of Lipiodol- I"' on

human cell lines of hepatocellular carcinoma (Hep-G2), colorectal metastatic
cancer (SW620), colorectal hepatic cancer (LoVo) and umbilical vein
endothelial cells (HUVEC) cell lines. Following exposure to Lipiol- 1131 for
48 hours, cell count and viability were assessed with haemocytometer, trypan
blue, S-Rhodamine uptake and radioactivity assay. The effect of exposure to
cold Lipiodol, Lipiodol-1'3' (10, 20 or 40 #Ci per ml), and radio-iodine"
alone was evaluated.

Hen-2 ee5 _e Help-G2celsAi HIciT O B1MW csw
%e *(.o=li Mew, sxll awus Um co (CPmb Me cell counts

dStandardl)e'ationi I ganva countel lh ] 18 ouIgans-at-II
Lipiodolcontrol 211.7 34.3J 41.3 xIO' 176.4 (29.6j 39.4 x10'

I control (40 i ml) 365.2 (26.7) 38.1 x 375.9 (19.9) 44.4 x I(e
|I1-l.ipiodlol (4opCi ml) 17362 (47.2) 4 x I(l' 9023 (36.8) 12.8 x l(e

There was a marked reduction in cell grwth and cell viability of all
the cancer cells following exposure to Lipiodol-liSi. The effects on Hep-G2
cell line were very similar to that on other cancer cell lines (SW620 & LoVo).
There were no cytotoxic effects following exposure to Iodine"' alone in any of
the cell lines (malignant and non-malignant). This study showed that there was
a marked cytotoxic effect by the Lipiodol- Il"l on all the cancer cell lines.
There was no difference between the control wells and the Iodine3' alone. This
confirms that effective Lipiodol- I"u targeted therapy is dep on the
uptake and retention of Lipiodol by liver cancer cells, and appears to be a

specific phenomenon.

P53 OVEREXPREION IN POLYPOID VERSUS
"FLAT" COLORECITALADENOMAS

Lynn Cawkwell', Ailsa Kennedy', Mike Dixon"2, Alison
Caims', Bjom Rembacken3, Pbiluirel.2.

'Depnrtment of Pathology, University of Leeds, LS2 9YI1.
2Departient of Histopathology, The Genenl Infirmary at
Leeds, LS1 3EX. 3The Centre for Digestive Diseases, The
General Infirmary at Leeds, LS1 3EX.

Non-polypoid ("flat") colorectal adenomas are recendy
described lesions which may play an impoftant role in
colorectal carcinogenesis . Such lesions may account for "de-
novo' colorectal carcinonas i.e those carcinomas which do
not appear to arise from a polypoid adenoma precursor.
Thirty-five non-polypoid colorectal adenomas removed at

Leeds General Infirmary were assessed and described by a
single experienced gastrointestinal histopatdhogist There
was one tubulovillous and 34 tubular adenomas. As a control
group, 34 small polypoid colorctal adenomas were selected.
This series comprised of 24 tubular and 10 tubulovillous
adenomas.
Immunocytochemistry using the CM1 polyclonal antibody

against the p53 protein was performed on the 35 non-
polypoid and the 34 polypoid adenomas. Positive nuclear p53
staining was classified as follows: S- scattered positive nuclei
in the adenoma; M- mixed staining showing a combination of
scattered positive nuclei but with some crypts where all nuclei
had stained.
Pbsitive staining (S or M) was seen in 91% of non-

polypoid adenomas and in 62% of controls. Using the Chi
square test (with Yates correction) there was no statistically
significant difference in grade of dysplasia between the two
groups. However, p53 overexpression was detected
significantly more frequently in the non-polypoid adenomas
than in the polypoid adenomas (p=0.0084). This suggests
that p53 abnonnalities may be important in the morphological
development of these newly described "flat" oolorectal
lesions.
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Intestinal trefoil factor regulates the expression of E-
cadherin, catenins and the adenomatous polyposis coil
tumour suppressor protein

MNoda, J. Efstathiou, M .Pignatelli
Department of Histopathology, Royal Postgraduate Medical School,
London

Intestinal trefoil factor (IT) is a member of a family of small
secreted peptides which are involved in the migration and restitution of
intestinal epithelial cells following mucosal injury. Previously, we
have shown that recombinant rat ITF (rITF) induces early tyrosine
phosphorylation of both beta-catenin and epidermal growth factor
receptor (EGFr), which is associated with decreased calcium-dependent
cell-cell homotypic adhesion, as well as, enhanced cell migration on
wounded monolayers.

In this study, we evaluated the effect of rlTF stimulation on the
expression of the E-cadherin and its associated proteins (e.g. alpha-,
beta- and gamma-catenin) and the adenomatous polyposis coli (APC)
tumour suppressor protein. APC protein is known to form a complex
directly with beta- or gamma-catenin, and mutations in the APC gene
appear to have an effect on cell adhesion and migration. Two cell lines,
HT29 (a colonic carcinoma cell line) and MDCK II (a normal canine
kidney epithelial cell line), were grown for 24 hours in the presence
and absence of rlTF (10-8M) and the expression of E-cadherin, alpha-,
beta, gamma-catenin and APC protein were assessed by Western
blotting and immunofluorescence.
Stimulation by rlT led to the detachment of cells and a reduction in

cell-cell adhesion. This effect was more significant in HT29 than in
MDCK H. In Western blotting the expression of APC, E-cadherin,
alpha-catenin and beta-catenin remarkably decreased in HT29 cells. The
expression of gamma-catenin did not change significantly.
Interestingly, the administration of rITF caused redistribution of APC
and beta-catenin from the cytoplasm into the nucleus in a proportion of
MDCK II cells but it did not alter the total levels of expression as
measured by Westem blotting.

Our results indicate that ITF plays a role in the regulation of the
expression and cellular localisation of APC protein and the E-
cadherin/catenin complex. In conclusion, by perturbing the complexes
of beta-catenin and its associated proteins, rITF appears to modulate
cell adhesion and migration.

PROLIFERATIVE PATTERNS OF RECTAL MUCOSA AS
PREDICTORS OF ADVANCED COLONIC NEOPLASMS IN
ROUTINELY PROCESSED RECTAL BIOPSIES. GA tu=ak, A Ziz,
G. Chlouverakis, E. GiaIkak, T. Vasilakaki, 1. Elemenoglou, DG
Karamanolis. D qment of Gastroenterology, Benizelion General Hospital,
Heraklion-Crete, Depts of Gastroenterology & Pathlogy, Tzmion General
Hospital, Piraeus, Greece.

Introductlw: It has been proposed that there is an association between
prolifertive abnormalities in apparety noma cokoic mucosa and an
increased risk of colonic neoplasia. Aim: To determine whether the evaluation
of rectal cell prolieration in routinely processed retal biopsies of apparently
normal mucosa can predict the presence of advanced colic neoplasms.
Metbods: 50 consecutive patients, who met all inclusion criteria, underwent
total colonoscopy. Patients with non-advanced adnomas, inflammatory bowel
disease or hereditary predisposition to colonic cancer were excluded. An
adenoma was considered advanced if it had a diameter>lcm and/or villous
and/or severe dysplasia histology were present. In 26 ofthe 50 patients (Group
A-16M,IOF,MA:65yrs) advanced colonic neoplasms (advanced adenomas or
cancer) were detected; in the remaining 24 (Group B-13M,l IF,MA:66yrs) the
large bowel was free of neoplasms. In all patients the proliferative patterns of
apparently normal rectal mucosa were evaluated using the monoclonal
antibody MIB-1 to assess the expression of Ki-67 antigen in routinely
processed tissues. The proliferation scores were estimated in the upper 1/3 and
lower 2/3 crypt compartments counting the percentages of stained cells
Results: The mean MIB-1 scores in group A and group B upper crypt
compartments were 8.5+2.8 and 5.8+2.9 respectively (p<O.O). In lower crypt
compartnents the scores were 31.5±4.5 and 32.6±3.7 respectively (p=NS).
Multivariate stepwise logistic regression analysis revealed that among sex, age
and proliferative parameters, the pattern of cell proliferation in the upper
rectal crypt compartment was the only predictor of advanced colonic
neoplasms (p=-0.32, p=0.0046). In particular, patients with MIB-I scores in
upper rectal crypt compartment >6.9 carry a 7-fold increase of having
advanced colonic neoplasms over those with MIB- I scores in upper rectal
crypt compartment <6.9. Conclusions: Our data suggest that the evaluation of
the upward expansion of the rectal crypt proliferative zone in routinely
processed rectal biopsies of apparently normal mucosa appears to predict the
presence of advanced colonic neoplasms.

MRI APPEARANCES OF DESMOIDS IN FAMILIAL
ADENOMATOUS POLYPOSIS
JC Healy, RH Reznek, SK Clark*, RKS Phillips* and P Armstrong
*St Mark's Hospital, Northwick Park, Harrow HAl 3UJ and
St Bartholomew's Hospital, London EClA 7BE

Desmoid tumours are an important source of morbidity and mortality
in familial adenomatous polyposis (FAP) but their behaviour is variable
and unpredictable. CT is currently the imaging modality of choice for
diagnosis and follow up of intra-abdominal and abdominal wall
desmoids. MRI has been shown to be superior to CT in evaluating
extra-abdominal desmoids; in addition MRI signal intensities reflect the
cellularity of the tumours, which may determine rate of progression.

The aims of this study were to assess the ability ofMRI to detect intra-
abdominal and abdominal wall desmoids in FAP patients, to document
their appearances and to identify signal characteristics that might predict
tumour growth. 15 FAP patients known to have desmoids underwent
abdomino-pelvic MRI and CT scans. Tumour growth was assessed by
follow-up scanning (9 patients) or by comparison with CT performed in
the previous 12 months (4 patients).

CT demonstrated 35 desmoids, 22 intra-abdominal and 13 abdominal
wall. MRI identified all the abdominal wall and 21 of the 22 intra-
abdominal desmoids, with 1 false positive in additiop. MRI and CT
agreed precisely for site, size, margin and effects on idjacent structures
of abdominal wall desmoids, but underestimated the size in three and
failed to detect bowel encasement or tethering in another three intra-
abdominal desmoids. Growth was significantly greater in desmoids
with high signal intensity on T2 weighted image (P=0.002, Mann-
Whitney U test) than in those with intermediate or low signal intensity.

CT remains the investigation of choice for determining the site, size
and relationship to adjacent structures of intra-abdominal desmoids, but
MRI is of prognostic value as it can differentiate intra-abdominal and
abdominal wall desmoids which are growing rapidly from those which
are not.

DETECTION OF K-RAS MUTATIONS IN FAECAL SAMPLES
FROMCOLORECTAL CANCERPATENTSBYSSCP-ANALYSIS.

J.J.Koornstra', A.Ulvik', S.O.Sagabraten', O.Rokke2,
J.F.Halvorsen*, A.Skarstein3, D.Hoem3, L.A.Akslen4, D.0greid'
(introduced by S.G.M.Meuwissen). I Centre for Molecular
Medicine, 2 Department of Surgery, 3 Department of Pathology,
Haukeland Hospital, 4 Department of Surgery, Haraldsplass
Hospital, Bergen, Norway.

Faecal occult blood tests are generally considered to be poor
indicators of colorectal neoplasia. There are several genes involved
in colorectal carcinogenesis, of which K-ras oncogene mutations
occur relatively early in the adenoma-carcinoma sequence. The
prevalence of K-ras mutations is approximately 50% in both
carcinomas and adenomas. These have proved to be detectable in
faeces using rather elaborate molecular genetic analysis. The aim
of our study was to develop a simple technique for this detection.

We collected stool specimens and tumour biopsies from 22
patients prior to elective surgery of colorectal tumours. DNA was
extracted from the tumour and stool specimens using standard
methods. To determine the presence of K-ras mutations we used
single-stranded conformation polymorphism (SSCP) analysis. The
same samples were analysed using the recently described method
of allele specific amplification (ASA).

Of the 22 tumor biopsies, 7 showed a mutation in the K-ras
gene. From every faeces sample, DNA was amplifiable after
purification. With SSCP analysis, mutations were found in 6 of the
corresponding faeces samples, whereas with ASA all 7 mutations
were detected.

Both SSCP analysis and the ASA-method seem valuable for
the detection of K-ras mutations in faeces. The advantage of SSCP
analysis is that all mutation variants can be screened for
simultaneously. However, the ASA technique seems to be more
sensitive. These techniques might well be applied in screening
assays for early detection of colorectal cancer.

A48

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.40.S

uppl_1.A
45 on 1 January 1997. D

ow
nloaded from

 

http://gut.bmj.com/


Gut 1997; 40 (suppl 1)

TH193

TH194

TH195

TH196

KIRSTEN RAS MUTATIONS IN 2,667 PATIENTS WITH
COLORECTAL CANCER: RESULTS OF THE RASCAL

(RAS COLLABORATIVE) PROJECT: pret.d on behaf of the
RASCAL group by: HJ.N.. Audreye , AIL Norm,

D. Cuoanugian, J. Oates & P.A. Clarke. (IUNA is fumded by the BDF)
Royal Marsden Hospital & Institute of Cancer Research, Sutton, Surrey

Background: More than 75 groups worldwide have published data on
the role of the Ki-ras gene in some 4,500 patients with colorectal
adenocarcinoma. The RASCAL database was set up to share original data
on primary tumours.
Methods: At least 2 attanpts were made to contact senior authors from
every group which had published data in English on Ki-ras and
colorectal cancer. Authors were invited to share primary data by
completing a questionnaire for each patient entered onto the database.
Results: Data were received on 2,667 patients from 20 research groups
in 12 countries. 53.3% were men and the median age was 68. Dukes'
stage was A in 403, B in 1158, C in 818 & D in 261 patients (unknown
in 27). 34.2% of tumours had codon 12 or 13 mutations, 84% of which
were on codon 12. 86.9% of all mutations were at the second base pair.
Codon 61 status was investigated in only 5 patients.
The presence of a mutation was not related to patient gender, age or

tumour site. Overall mutation rates were similar in patients with familial
adenomatous polyposis, ulcerative colitis, hereditary non-polyposis colon
cancer or sporadic tumours. Mutation rates were also similar for each
Dukes stage. Poorly differentiated tumours were less frequently mutated
(p=0.0002) but there was no association with other histological markers.
There was no significant difference in the rate of mutation observed when
either direct sequencing or allele specific methods were used.
Follow up data (range 0.1-17 years, median 4.6 years) were available in
2,391 patients. Proportional hazards survival analysis controlled by
referral centre and stage suggested that the presence of any mutation led tc
higher risk of recurrence (HR 1.28, 95% Cl 1.23-1.46) and increased
risk of death (HR 1.27, 95% CI 1.1-1.45). CO specific mutations, only
valine codon 12 mutations conveyed an independent, statistically
significant increased risk of recurrence (HR 1.47, 95% CI 1.17-1.85).
Both cysteine (HR 1.38 95% CI 0.98-1.93) and valine codon 12
mutations (HR 1.53 95% CI 1.2-1.95) were associated with increased
risk of death.
Conclusions: Mutation of the Kirsten ras gene and of valine codon 12
in particular, is associated with an increased risk of tumour relapse and of
dcath.

LECTINS BINDING IS A PREDICTOR OF POOR
SURVIVAL IN PATINTS WIM COLORECTAL
CARCINOMA.
A Shafee Sami, P Gandhi, V Sams, A Leathem, P B Boulos.
Dearm yand H University College

London Medica School. London. UK,

Lectins are specific carbohydrate binding
proteins of non-immune origin, which detect minor
glycosylation changes known to occur in the malignant cells.
The relationship between lectin binding and poor prognosis has
been documented in various human caners. We evaluated two
lectins, Helix Pomatia (HPA) and Peanut (PNA), as predictors
of survival in colorectal carcinom. Sections from formalin-fixed
paraffin wax-embedded blocks from 110 patients, (Dukes' A,
n=16; Dukes' B, n=58; Dukes' C, n=36), who underwent
curative resection for primary carcinoma of colon between 1983
and 1985, were stained for binding with HPA and PNA lectins.
Ten years clinical follow-up was obtained. They were graded as

positive or negative, positive stainers were defined as those who
had more than 5% tumour cells staining strongly or more than
50% tumour cells staining wealdy. Kaplan-Meire survival curves

revealed a significant difference in survival between positive and
negative stainers, (HPA chi squared = 30.28, p<0.0001 & PNA
chi squared = 26.91, P<0.001). Risk estimates were obtained in a

multivariate Cox's proportional hazard model. The relative
hazard of HPA positive staining versus negative staining was

3.95 (range 2.217-7.045) and for PNA it was 4.31(range 2.91-
7.85). This remained essentially unchanged at 4.31(range 1.99-
9.35) when adjusted for Dukes' stage. These results indicate that
HPA and PNA lectins are highly significant and independent
predictors of poor prognosis of colorectal carcinoma.

IN ACROMEGALICS WITH COLORECTAL ADENOMAS OR

CARCINOMAS, SERUM DEOXYCHOLIC ACID IS INCREASED

Ml YOM , DJ Gaherc, LA Thxmas, P Jeins', GM Bess', PD Fairdough2,
JAH Wassu, GM M phy, RH DowlinC Unit, Guy's Hospital
Carpus, UMDS and the Depts of Encinoog' and Gastr=tokg/, St
Bmomes Hospital, London and The Radiffe mrmy, Oxd3

Background: We, and od, have shown by cokoonscopy that the prevalc of
cobrectal prmagn adenomas and carcnomas is hi in amglc patients
than m cools. Possie ph ninm fbr tdese lesio incide increased

frm-ationbsorption of deoxydioc a.id (DCA) as a resuk of prolnged itestul
tosi, and/or the trophic efcts of grwth horme (GH) and imine growth

&ctor-1 (IGF-1) on the colouic mnucos Inded, ixresd sumn DCA lees have
been decbed in nxaomegh paties with ooecta adeomas.

Medsod We, dthfore, used gas chromatography-ass sp to rnzre

sm uwcorj*ated and cor*zated DCA witiout knowled of the

colonoscopic findings, m: (i) 16 nonacromegalic "control' (age range 28-75yr, 9

women) with norma oonscopy, (ii) 29 aixo disease ctrols (30-72yr 14
women), who also had no colnosoopc lsons, and (i) 10 aameghc patiu (39-
73yr, 4 women) fomd at coaonopy to have one or more tobulovflous adenmas
(n=8), or a carcnoma (rn2).
Resus: M values ( SEM) * p<O.os, ** p<.o, p<0.0o0

Subjeris Sm CA(mo)
Unconjuated Conjuged Total

Contob 0.14(0.02) 0.21(0.03) 0.34(0.03)

Acromegacs 0.34(0.05) J 0.13 (0.02) 0.47(0.06)
(wilhot #sions)1
AcrongWics 0.76(0.17) 0.31(0.06) 1.07(0.21)
(with lsam)

In the aarmegalic patients, thre was no assocaion betwe the prevalence of

colorectal lesions and etherthe duration ofthe acmegay, orGH and IGF-l levels.

Condusions: These data show dW in acromegaics with pre-maiignant or

malgnant colonic lsions, fasting sernumwor jgated (newly formed) and total DCA
levels are ursed, and provide fi per for thehypo ishatDCA nay play

a roleinthe pathogeness ofcolrectal cancer.

MULTIPLE BLOOD SAMPLING INCREASES THE PROBABILITY OF
IDENTIFYING CIRCULATING TUMOUR CELLS
S. K. Jonas, R.Q. Wharton A. Klokouzas, T.G. Allen-Mersh.
Department of Surgery, Charng Cross and Westninster Medical School,
Chelsea and Westminster Hospital, London

We have shown that RT-PCR can be used to identify cDNA coding for
carcinoembryonic antigen (CEA) in the circulation of patents with coorecta
cancer. The present study examines whether a false negative result could
be due to absence of tumour cell clusters in the blood samnple.
Fourteen mis of peripheral venous blood was sanpled from patients with

colorectal cancer at two time intervals within one circulaton time (<3
minutes) and a third time at >24 hours.
Total RNA was extracted by conventional methods from fractionated blood

and subjected to RT-PCR using specific primers for cDNA CEA. The results
were confirmed by Southern blotfing using an oligoprobe which lies between
the two primers used.

time n (patents) RT-PCR %
control 23 0 0
cancer 0 mins 16 8 50

<3 mins 16 10 63
>24 hours 16 9 56
at anytme 16 | 15 94

6/8 samples which were posifive at 0 minutes were also posifive at <3
minutes, suggesting the presence of more than one tumour cell clusters. All
of the 16 cancer patients had at least one negative result and only one (6%)
was consistently negafive on all three samples. Thus the frequency of CEA
positive expression increased with multiple sampling, suggesfing the
presence of tumour cell clusters within the circulation which were not
invariable sampled.
Follow up strategies based on identffying circulafing tumour cells may

require multiple blood samples.
RT-PCR - reverse transcriptase polymerase chain reaction
cDNA - complementary DNA
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COMPARISON OF ENDOANAL MAGNETIC RESONANCE
IMAGING AND COMPUTERIZED TOMOGRAPHY IN THE
PREOPERATIVE STAGING OFLOW RECTAL CANCER

ANDREW PZBARNM de SOUZA,G GATZEN,DM GOLD,
DJ GILDERDALE,M PIGNATELLI, N STRICKLAND,WA KMIOT

Academic Department of Colorectal SurgeryHamnmersmith Hospital.
DuCane Road LondonW12 OHS

The aim of this study was to compare preoperative computerized
tomography (CT) and endoanal magnetic resonance imaging (MR) with
the operative findings and histology of resected low rectal cancer. (i.e.
carcinoma < 8 cm from the anal verge)

Seventeen patients with low rectal cancer were examined
preoperatively using endoanal MR imaging. Twelve patients also had
abdomino-pelvic CT scans. Tumours were classified as TflT2 if
confined to the bowel wall and T3/T4 if extending beyond the bowel
wall. All detectable nodal tissue on imaging was regarded as positive
for malignancy. Lateral resection margins were determined in
standardized fashion and all resections were performed as total
mesorectal excisions.
T staging was correctly predicted by endoanal MR in 78.6% (11/15)

and by CT in 83%.(10/12) Nodat staging was correct in 50% (7/14) by
MR and in 72.7% (8/11) by CT. Overall TN staging was accurately
predicted in 9/14 patients evaluable by MR (64.3%) and in 9/11
patients by CT.(81.8%) MR accurately predicted the state of lateral
resection margins in 92.9% (13/14) and CT was predictive in 90.9%.
(10/11)
Endoluminal MR is of similar accuracy to CT in the assessment of

tumour depth,worse in the determination of nodal status and equally
predictive of lateral resection margin status prior to total mesorectal
excision. The potential advantages of endoanal MR imaging over CT
scanning remain to be proven in the preoperative assessment of rectal
cancer.

COLORECTAL CANCER (CRC) PATIENTS PRESENTING WITH
RECTAL BTL DING HAVE EARLIER STAGE TUMOURS AND
LONGER PRE-DIAGNOSIS HISTORY

. A SMobss S.Bywve, MR.Thompson
Queen Alexndra Hospitl, Cosham, Potmouth

Usig data horn the 3 yea Wesex Cooectal Cancer Audi, 224
randomly seWcted Posismoh pates were sudi to cde ie; why
rectigmoid mours (RST) have s nt stage disease th
odter colon mours (CT). Ith ofhistoy, prning s rectal
bleei (RB), change h bowel habit (CIBH), mode ofp n
(e_erlecy or elcti) was de ed for both gou of patets.

Tumout Pree n Nos. %A %B %C+D Legh of
Histoy in Dys

RB 18 78% 11% 11%1 193(RneO099)
RST RB+CBH 65 26% 40% 34% 201 (Range 0-540)

Ohers 62 18% 40% 42% 31 (RangeO-40)
RB 2 -100% - 7

CT RBILCBH 6 - 50% 50% 43 (Range 0.1 12)

Others 71 ,16% 42% 52%

CONCLUSION
RST present at a sigicanly carer Dukes stage (x2=5.6, df=l, p=0.018)
which is partly due to patients p with rectal blooding, (x2=12.78,
df=3, p<0.005). These patients however have a longer pre-diagnosis
history which suggsts they may reprsent biologacaly ess a
tumours or that overt rectal bleeding is a symptom ofeary die,
(Kruskal-Wailis H=33.6,df-l,p=0.000,mean 123 days ± 42 days). The
fact that patients presenting with rectal bleeding often have early disease
has important implications for the management of rectal bleeding.

HOW MANY COLORECTAL CANCER (CRC) PATIENTS
(CRCP) MIGHT BENEFIT FROM GUIDELINES TO IMPROVE
THE MANAGEMENT OF RECTAL BLEEDING ?
D.Arnstrong-James, S.Moss, S.Bygrave, M.R.Thompson
Queen Alexandra Hospital, Cosham, Portsmouth

It is not known how many CRCP who present with overt rectal
bleeding (RB) have late stage disease due to a delay in diagnosis and
might benefit from better guidelines for the management of rectal
bleeding. Using data from the Wessex CRC Audit, 224 Portsmouth
CRCP were randomly selected and studied to determine the number
presenting with RB, length of history (LOH), and Dukes grading.
RESULTS: There are 280 new patients ofCRC in Portsmouth each

year. 91/224 (41%) of patients presented with RB. There was no
correlation between length of history and Dukes grading
(x2 = 0.00, p = 0.97).

Length of History
<3/12 >3/12 Total

Dukes Dukes A 14/15% 17/19% 31
Grading Dukes B 34/37'Y. 26/28% 60

Total 48 43 91

Ofthe 26 patients (28 %) with LOH > 3 months and Dukes B & C grade
6 died within 2 years.
CONCLUSION: 72% of patients with overt rectal bleeding from

CRC present early (LOH < 3/12) and / or have early disease (Dukes A).
28 % of patients fall into the group that might benefit from earlier
diagnosis. Ofthese patients 20 (77 %) are still alive at 2 years. Better
management of rectal bleeding in Portsmouth is unlikely to greatly
affect the overall death rate from CRC.

LAPAROSCOPIC SURGERY FOR COLORECTAL CANCER:
AWAITING THE ANSWERS
S El Hasani PMMura D Jayne ACJ WIndsor PJ Guilou
Professorial Surgical Unit, St James's University Hospial. Leeds

Alms: Aithough minimal access surgery has wide appeal in the
management of severa benign coorcta problems, Its role in the
treatment of mnanocy is not clarly defined. Concems over the
oncobogical aqua and possibb earler bcal recunnce have
been expressed. This report reviews our experence In a selected
group of patients underogoig a pic surgey for cancer.

Meflods: In past 3 years, 114 pe have had surgery for
colorect-l cancer. Surgery was inted laprosola in 55
patients. Creria for exclusion waresynchronous cancers, tumours
> 10 cm dimdeer, fallure to vsuaise full colon by barium or
colonscopy, pevius maor abdomnal surgery. A 4-port technique
was used In all cases. For anterior resections (AR), reconstruction
was estabished using an intracoporeal double-staplng technique.
Etco r two-lar anasomses were used elsewhere. Total
mesorectal excision was performed for all cancers of the rectum
where curative intet was the aim. Folowing resection, peitoneal
and tumour cavatles war Irrged with heparnsd saln.

Resuft: Median age was 65 (24 - 85), 28 pat ware female.
Convesions to open laparotomy Were necessary In 6 cases.
Resections icuded R cobon( n -9), L cobn ( nu 20), AR (n - 12).
Abdominc-perineal resection (APR, n * 9). One death was
recorded. Patients were fk for dia by day 8 (median). Three
patients required percutaneous d of intrabdominal
colcions. Pathological staging r evad 6 Dukes A tumours. The
mean number of nodes harvested in AR and APR was 14 (4 - 28).
Prospective foblow -up now avallble for median of 16 months. Five
further disease related deaths have occurred ( al Dukos C or D).
There has been no port site reocurence recorded.

Concluslen: Loopk surgery for cobroctal cancer can be
pefomed safely with excellent early and intemediate resuits.
Answers on bng-term outme will only be valbl flowg
completon of randomiwsd clinical trials such as Ut ongoing MRC
CLASICC trial, p p to open surgery.
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THE FREOUENCY AND SEVERITY OF COLORECTAL
SYMOMS IN PAIENT DURG AND AFTE PELVIC
IRRADIATION.
Mauia P.ahrystuye e GCW Rewad, A Feep.sm,
Deparomb ofMedime _d Ra"is Omcgkg,
Weseru Gewed HespitS,

This is a prospective study of asea -I of symptoms attribtable to acute
radiation reaction during and after pelvic and abdminl irradiation.
Patiemia s.d Medwds: 65 cosecutive patiats d radical
radio rpy for pelvic cancers were isterviwed by ne obsr (NP), at
weekly itervals, dunag the course of their tratnt and 3 years post-
radiotherapy. Synnm assessed were upper and lowerga tinl, with
emphasis on the latter. A scoring system (O=no symptm, .=mild/occasional,
2-moderatelsevere symptoms) was applied to assess the severity of colorectal
symptoms (abdo-pain, blood PR, taesmus, faecal incontinence, dysdhezia)
with a total maximum score for each patient of 18.
Resb: Dring Redoeterpy. 88% of patients preted with a dcange in
bowel habit in the begzuig of the 2nd to the 3rd week. 71% developed
increased bowel frequency (p<0.0001), whreas 17% had dereased bowel
frequency (p<0.02). 68% of them required symptomatc treatment during
radiotherapy. The stool consistency varied in these two groups from loose to
watery diarrhoea in the 1st group (p<0.0001) to hard motions and overflow
diarrhoea due to faecal loading in the 2nd group (p<0.03). The majority of
patients developed troublesome colorectal symptoms (p<0.0001).
Long term follow up. The patients were contacted at 3-4 years foilowmng
radiotherapy and their symptoms were assessed using the same questionnaires
as before. 37% of patients were dead at 3 years and a further 17% at 4 years
following radiotherapy. 24% of patients did not attend or changed address,
therefore only 22% (9 patients) responded to the follow up appointment. 2°%
of patients were troubled with increased bowel frequency and 29% had
decreased bowel frequency and constipation. 71% were complaining of
colorectal symptoms, amongst these 43% had troublesome abdominal pain
and 57% had blood PR, tenesmus and/or dyschezia.
Conclusions: The majority of patients develop change in their bowel habit
and significant troublesome colorectal symptoms during radiotherapy. A
number of patients would still be troubled with changed bowel habit and the
majonty of those who survive would still have troublesome colorectal
symptoms at long term follow up.

WOMEN WITH IDIOPATHIC CONSTIPATION HAVE MARKED
PSYCHOLOGICAL MORBIDITY, ALTERED FEMALE SELF
PERCEPTION, AND INCREASED SOMATIZATION COMPARED
WITH HEALTHY WOMEN AND CROHN'S DISEASE.
HIMason E.Serrano-Ikkos, MA Kamm. St Mark's Hospital, London,
HAI 3UJ.

This study aimed to exanine psychological morbidity and mechanisms,
and issues surrounding fenininity, in women with idiopathic
constipation.
Methods: Forty seven women with idiopathic constipation, 28 healthy

women and 26 women with Crohn's disease (all 3 groups mean age 37-
38) completed a specially devised Perception about Female Self(PAFS)
questionnaire, the Intimacy subscale ofthe Inventory of Interpersonal
Problems (HP), the Feminine Traits from the Bem Sex Role Inventory
(BSRI) and the General Health Questionnaire (GHQ 28). Thirteen
patients had a low bowel frequency (<2/week), 30 had a nonnal bowel
frequency and four had increased bowel frequency (>3/day), the latter
two groups having increased saining. Of29 patients with a measured
whole gut transit time, 19 had slow and 10 had normal transit.
Results: Patients with constipation had overall increased psychological

morbidity (anxiety, depression, and social function) (p=0.02), increased
somatization (p=0.019), and less satisfaction in their sexual life
(p=O.00l) than healthy women. In constipated women the somatization
subscale scores of the GHQ significantly correlated with bowel
frequency (r- -0.30, p=<0.05), so that those with a low bowel frequency
somatized more than those with a nonnal bowel frequency. Women
with Crohn's disease did not differ from healthy women on any score.
Conclusions: Women with idiopathic constipation, but not women

with Crohn's disease, have significant psychological morbidity, altered
perception about female self, and impaired fulfilment within intimate
relationships. Somatization is associated with a low bowel frequency.
These findings have importance in terms oftherapy and understanding
mechanisms linking psychological changes with altered bowel function.

BIOFEEDBACK PROVIDES LONG TERM BENEFIT FOR
PATIENTS WITH INTRACTABLE SLOW AND NORMAL
TRANSIT CONSTIPATION. E Chiotakakou-Faliakou, MA Kamm,
AJ Roy, JB Storrie, IC Tumer. St Mark's Hospital, London, HAl 3UJ.

Background: Many patients with idiopathic constipation do not
respond to conventional treatment. Biofeedback has been proposed as an

alternative, but long term results and factors predicting outcome are
unknown. Treatment has been restricted to patients with normal transit
and pelvic inco-ordination on straining. We aimed to determine whether
this treatment has a broader application, identify factors predicting
outcome and determine the long term outcome of treatment.
Methods: 100 consecutive contactable patients (87 female, median age
40, range 10-79 years) who had completed a course of biofeedback more
than 12 months previously were identified. Notes were reviewed for pre-
treatment bowel function and symptoms, whole gut transit time and
anorectal physiological testing. Follow up consisted of structured
interview. The median age of onset of constipation was 21 years. 53/81
(65%) had slow transit and 52/88 (59%) had paradoxical pelvic floor
contraction on straining. Patients had a median of4 outpatient treatment
sessions (range 1 - 10) at I - 2 week intervals.
Results: Median follow up was 23 months (range 12 - 44). On long term
follow up 55% of patients felt that biofeedback had helped and 57% felt
their constipation was improved. There was a significant reduction in
need to strain (86% v 56%, pre v post, p<0.01), abdominal pain
(p=0.0004), and oral laxative use (66% v 38%, p<0.01). Spontaneous
bowel frequency was significantly (p,0.001) improved b treatment (44 v

28, 14 v 45, 6 v 7, %, pre v post, low, normal and high bowel frequency).
Patients with slow and norMnal transit, males and females, and those with
and without paradoxical contraction of the anal sphincter on straining,
benefited equally from treatment. Anorectal testing did not predict
outcome.
Conclusion: Biofeedback is an effective long term treatment for the
majority of patients with idiopathic constipation unresponsive to
traditional treatments. Pelvic floor abnormalities and transit time should
not form selection criteria for treatment.

DOSED RELAXATION IN RESISTANT IRRITABLE BOWEL
SYNDROME USING GUT DIRECTED BIOFEEDBACK
A.C.B. Leahy, C. Clayman, 1. Mason, 0. Epstein. Centre of
Gastroenterology, Royal Free Hospital, London NW3 2QG.

Stress is an important factor in irritable bowel syndrome (IBS) and
affects electrocutaneous activity (the basis of the polygraph).
Computer aided, gut directed biofeedback uses electrocutaneous
activity to display negative and positive bowel images on a visual
display unit. This system teaches a relaxation technique that patients
can use in doses when troubled by symptoms. We have assessed this
new form of therapy in treatment resistant LBS. Methods: 30
patients with IBS defined by the Rome criteria who had previously
been unresponsive to conventional medical therapy were treated. All
patients received 4 half hour sessions of biofeedback. Nine patients
participated in a pilot study, and a further 21 were randomised to
receive either biofeedback or counselling with crossover to
biofeedback. Patients used "dosed relaxation" during troublesome
symptom periods, and a response was defined as acute symptom
control on >500/o of occasions when used. Resuts: The pilot study
documented that all patients had learnt the relaxation technique in 4
half-hourly sessions. In the randomised study, counselling had no
effect on symptom score and did not improve the response rate to
subsequent biofeedback. Overall, 15 patients used dosed relaxation
successfully, finding the technique helpful in symptom control on
almost every occasion used (96% of occasions). 15 patients rarely
found the technique useful (9/o of occasions). Median daily total
symptom scores at week 0/week 4 were: biofeedback responders
7.7/5.6; biofeedback nonresponders 7.8/8.5; counselling patients
8.4/8.3. On follow up (mean II months) 64% of biofeedback
responders continued to use dosed relaxation for symptom control.
Conclusions: 1. Dosed relaxation is readily learnt in 3-4 half-hour
biofeedback sessions. 2. Half the patients with resistant IBS find the
technique helpful in symptom control. 3. There appears to be an "all
or none" response. 4. Biofeedback can be taught wherever a
personal computer is available.
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TE lMRSTHUALCYCDAZMCIS RECIALVBCAL SENSIIIVIIY
IN PATlFl4' WIDDf AII DOWEL SYNDROIM (3S) BUT NOT
HEALTHY VOLUN'1. AJau LA Hou , PJ Whorwell.
Department of Medicine, Universt Hospital of Sout Manchese, UK.

We kaoprmviously sw t th1 menstu cycle hus o ffect on roctal
visceral sestvity in nonal hWet voltunt , doepite em having looser
stools at mnses (Jackso et d Dig Dis Sci 1994; 39: 2607-2611). However,
paintswith IBS ofn report a erxacbaton of their IMS smptoms at
mooss, roaing th posibilit th IDS pates may respood didffre to the
mensul cycle. Reca responses to baloon distnsion during dys 14
(mnses), 8-10 (follicular phas), 18-20 (lQta phas) nd 24-28
(premenstrua) of the menstrual cycle w thefore _ase in 19 female
IS patiets (ae 21-44 yn), diaposed by the Rome criteria. During the
core of th stuy all pabt complted symptm diie to -s0s
abdominal pa-i oblating (visual nalogu sas) ad freuecy of bowel
habit (per day). In addition the level of axiety wa asesed using iie
Hospital Anxiety ad Depresin- questionnaire.
Resft d 1-4 D 8-10 day 13-20 day 24-28
Sypma g:
Pan 5.3 (2.3)*,t, 4.3 (2.1)t 3.5 (2.9) 4.1 (2.2)
Bloating 5.4 (2.8)t$ 4.9 (2.9)t 3.6 (3.1)? 4.3 (2.4)
Bowel
frequency 2.5 (1.6)*,t,? 1.6 (1.0) 1.1 (1.2) 1.5 (0.9)

Anxiety 3.8 (2.8) 3.6 (2.9) 3.6 (2.7) 3.4 (2.5)
Reca scesivty (al):
Stool 29.5 (14.7), 46.4 (26.5) 36.8 (16.7) 34.7 (22.1)
Urgency 61.3 (24.7)* 96.7 (42.6) 70.3 (35.0) 78.4 (28.8)
Discomfort 95.0 (35.4)* 124.5(49.5) 107.9(34.3) 107.4(38.8)
(Redts xpised as mem (SD). S;gnfi & dfwa (p<O.GS)from

days 8-10 ndicaed by ,,,from days 18-20 bndkcted by t
dfrom days 24-28 by t)

The above results were not ociated with changes in a ety.
.Co-mio-i These data (1) confirm that IBS symptomatology is exacebated
at menses and (2) show that in contrast to normals rctal sensitivity changes
with the mnstrual cycle. Thes cyclical changes in snitivity suggest that
patients with IBS respond differently to fluctuations in sex hormones than
normals.

LASER DOPPLER MUCOSAL FLOWMETRY - THE FIRST DIRECT
MEASURE OF THE LEVEL OF ACTIVATION OF EXTRINSIC
NERVES TO THE GUT
AV Emmanuel MA Kamm. St Marks Hospital, London, UK

Background: In functional disorders it is unknown whether disturbed
function is due to an intrinsic gut abnormality or altered extrinsic
innervation. Existing autonomic tests measure cardiorespiratory or skin
responses, but efferent brain pathways are organ specific. As extrinsic
nerves control mucosal microcirculation we investigated whether mucosal
blood flow measurement could be used as a direct measure ofgut extrinsic
nerve autonomic activity. We also report its use in idiopathic constipation.
Materials and Methods: 72 patients with idiopathic constipation (63

female, mean age 40) and 26 healthy volunteers (19 female, mean age 37)
had mucosal doppler blood flow (MDBF) measurements at rest, and after
inhaled placebo and ipratropium (401g) to test acute changes in extrinsic
innervation. All subjects also underwent general autonomic function
testing: measurement ofRR variability, Valsalva ratio (VR) (both test
vagal cholinergic), orthostatic adjustment ratio and Phase II:IV blood
pressure ratio ofthe Valsalva manoeuvre (both test sympathetic
postganglionic activity). Patients had a radio-opaque marker transit study
Results: Constipated subjects had lower baseline MDBF than controls

(157 v 186 flux units (FU),p<0.03). Patients with slow transit had lower
MDBF than normal transit (146 v 167 FU, p<0.05). The number of X-ray
retained markers was inversely correlated with MDBF (r=-0.86, p<O.00 )
Ipratropium reduced MDBF compared to placebo (p<0.03), reduced
MDBF less in constipated patients than controls (10.2 v 15.7, p<0.05),
and reduced MDBF less in patients with slow compared to normal transit
(-6.8% v -14.2%, p<O.03). Constipated patients, but not controls, showed
reduced RR variability(25 v 34%, p<0.03) & VR(98 v 137,p=0.09).
MDBF correlated with vagal cholinergic function (r=0.76,p<0.005).
Conclusions: Laser doppler mucosal flowmetry is a gut specific,

sensitive, quantitative measure of extrinsic autonomic nerve activity.Acute
inhalation of cholinomimetic establishes that extrinsic nerve activity is
being measured.The technique has established that patients with idiopathic
constipation have altered extrinsic gut nerve activity, and the degree of
slow transit correlates with the degree of altered extrinsic innervation.

THE RECTO-ANAL INHIBITORY REFLEX (RAIR):
ABNORMAL RESPONSE IN DIABETICS SUGGESTS AN

INTRINSIC NEURO-ENTEROPATHY

Deen K.I.*, Premaratna., Fonseka M.M.D., De Silva H.J.
Departments of Surgery* and Medicine, Faculty of Medicine,

University of Kelaniya, P.O. Box 6, Ragama, Sri Lanka.

Introduction: The recto-anal inhibitory reflex (RAIR) is characterised
by reflex relaxation of the anal canal in response to electrical stimulation of
the rectal mucosa, and is mediated by nitrergic neural plexuses within the gut
wall. Impairment of this reflex may lead to incontinence.

Aim: To measure anal canal pressures, anal mucosal electrosensation
and RAIR in diabetic patients and correlate these measurements with
incontinence for gas or faeces.

Methods: Anal canal pressure, RAIR and continence was evaluated in
30 diabetic patients [Male:Female=13:17, median age 57 years (range 37-
70)], and these data were compared with similar data obatained from 22 age
and sex matched 'healthy' controls [Male:Female= 9:13, median age 51 years
(range 19 - 65 )]. Median duration of diabetes was 8 years (range 3 -30 ). 12
(40%) of the 30 diabetics had impaired continence for gas (n=12) and
liquid faeces (n=3). None ofthe controls had incontinence.

Results: Maximum resting anal canal pressure (MRP) was [median
(range)]: Patients 30mmHg (20-75) vs. Controls 40mmHg (20-105), P=0.61.
Maximum squeeze pressure (MSP) [median (range)]: Patients 65mmHg (30-
150) vs. Controls 84mmHg (35-230), P=0.59. Threshold rectal mucosal
eletrosensation (RMES-T) [median (range)]: Patients 27 mA (5-40) vs.
Controls l3mA (5-28), P=0.03. Maximum tolerable rectal mucosal
electrosensation [median (range)]: Patients 40 mA (20-60) vs. Controls 20
mA (10-30), P=0.042 (all comparisons using Wilcoxon rank test). RAIR was
present in 8, abnormal in 5 (1 with incontinence), and absent in 17 (II with
incontinence) diabetics while it was present in 18 and abnormal in 4 controls
(test of proportion, P=0.03 I).

Conclusions: RAIR was impaired in significantly more patients with
diabetes than controls implying impairment of intrinsic neuronal function.
All diabetic patients with incontinence had impaired or absent RAIR.
Impairment of this reflex may be a useful predictor of incontinence in
diabetics.

GAX COLLAGEN INJZCTIONS: A NOVEL TREATMENT FOR
FANCAL INCONTINENCE.
D Kumar, M Benson, Department of Colorectal
Surgery St George's Hospital, London

The treatment of faecal leakage secondary to
dysfunction of the internal anal sphincter (IAS)
is unsatisfactory. Surgical reconstruction or
plication of the IAS rarely improves function.
We have tested the hypothesis that in patients
with faecal leakage, injection of GAX Collagen
either to obliterate the key-hole deformity, or
raise anal cushions in patients with weakness of
the IAS will alleviate the symptom of faecal
incontinence. 11 patients have been recruited to
the study. 3 patients had faecal incontinence
following haemorrhoidectomy, 2 following internal
sphincterotomy and 6 had idiopathic faecal
incontinence secondary to weakness of the IAS.
All patients had anorectal physiology (ARP) and
endoanal ultrasonography performed prior to GAX
Collagen injections. The external anal sphincter
was morphologically in tact in all patients, and
squeeze pressures were within the normal range.
Resting pressures were low (30+8cms of water).
In 2 patients who had faecal incontinence
following lateral sphincterotomy, there was a
guttering deformity present and the defect could
be seen on endoanal ultrasonography. All
patients underwent ARP post injection and there
was a rise in both resting (45+10cm water) as
well as squeeze pressures(130+10cm water), but
the difference did not reach statistical
significance. Symptomatically 8 patients showed
marked improvement, 1 patient reported 50%
improvement, another patient reported 20%
improvement, and a third showed no improvement at
all. 2 of the patients who showed more than 90%
improvement required a repeat injection after two
months. These data show that GAX Collagen
injections for internal anal sphincter defect or
dysfunction may be a useful way of treating
faecal incontinence.
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SACRAL NERVE STIMULATION FOR FAECAL
INCONTINENCE: EVALUATION OF SHORT TERM
EFFICACY AND EFFECT ON ANORECTAL FUNCTION.
CJ Vaizey, MA Kamm, IC Turner, RJ Nicholls, J Woloszko*. From:
St Mark's Hospital, London & Bakken Research Centre, Maastricht.

Background: Some patients with faecal incontinence are not
amenable to simple surgical sphincter repair, due to sphincter
weakness in the absence of a structural external anal sphincter defect.
We have evaluated the efficacy and possible mode of action of short
term stimulation of sacral nerves in these patients.
Methods: Nine patients were selected on the basis of faecal

incontinence for solid or liquid stool at least once per week on diary
card, a structurally intact external anal sphincter on endosonography,
and manometrically weak internal or external anal sphincter function.
A temporary stimulating electrode was placed percutaneously into
one of the S2 to S4 foramina, position confirmed by external
sphincter and flexor hallucis brevis contraction on EMG. The
electrode was left in situ for one week with chronic stimulation. One
week diary record of bowel function, anorectal physiological testing
and ambulatory 24 hour anorectal manometry were performed before
and after electrode placement and stimulation.
Results: Evaluable results were obtained in seven patients, with

early electrode displacement in two. One patient with previous
imperforate anus and sacral agenesis had no symptomatic response.
Incontinence ceased in all of the five remaining patients: incontinent
episodes solid or liquid per week 7(2-15) v 0(0-0), median(range),
pre v post. Stimulation did not alter resting pressure, but did enhance
squeeze pressure (20 v 30 v 55 cm H20, median, pre v 24 hour post v
7 day post). Sensory thresholds to rapid air distension appeared to
increase, but there was no change in rectal compliance. Ambulatory
studies showed possible reduction in rectal contractile activity.
Conclusions: Sacral nerve stimulation improves faecal

incontinence caused by sphincter weakness. Effect is via facilitation
of striated sphincter muscle function and via neuromodulation of
sacral reflexes which regulate rectal tone and contractility. Long term
permanent implants appear indicated.

DOES HUMAN PUDENDAL NERVE STIMULATION DISPLAY
FUNCTIONAL ASYMMETRY IN MODULATING CORTICO-
ANAL PATHWAYS?
S. Hamdy S.Ungorgil*, Q.Aziz, A.Hobson, P.Enck*, D.G.Thompson.
Departments of Gastroenterology, Manchester University, UK, and
*Dusseldorf University, Germany.

Background: Although motor and sensory pathways to the human
external anal sphincter are bilateral, a unilateral pudendal neuropathy
may produce anal sphincter dysfunction and incontinence. Aims: To
explore the individual pudendal nerve interactions by measuring the
effects of stimulation of each pudendal nerve on human cortico-fugal
pathways to the external anal sphincter. Methods: We studied 8 right
handed healthy volunteers (7 male and 1 nulliparous female, age range
24-35 yrs). Anal sphincter EMG responses were recorded using the
St.Mark's glove during: i intra-rectal electrical (single pulse; intensity
15mA, duration 0.1 ms) stimulation of the right and left pudendal
nerves; ii magnetic stimulation of the motor cortex and iii combined
pudendal and cortical stimulation at inter-stimulation intervals of 5-500
ms. Results: L Unilateral right or left pudendal nerve stimulation
evoked responses of similar latencies (Right: 2.2±0.2, Left: 2.1±0.1
ms), but variable amplitudes. Intra-individual pudendal asymmetries
were commonly observed, with dominant responses (>50% of contra-
lateral side) from the right pudendal in 4 subjects, from the left
pudendal in 2 subjects, and 2 subjects having equal responses. ii
Cortical stimulation alone always evoked anal responses (mean
amplitude 448±12l1V). iiL When cortical stimulation was preceded by
unilateral pudendal stimulation, the cortically evoked response
amplitudes were facilitated, p<0.01, the effects being maximal at inter-
stimulation intervals of 5-20 ms. However, when individual pudendal
effects were compared in subjects with dominant responses, irrespective
of inter-stimulation interval, the dominant side produced markedly
better facilitation than the non-dominant side (532±17 vs. 396±21 MV,
p<0.001). Conclusions: Pudendal nerve facilitation of human cortico-
anal pathways is asymmetric. These data may help explain the presence
of anal incontinence after unilateral pudendal nerve injury.
(Supported by grants from the DFG (En 50/10) and the BDF).

PRIMARY INTERNAL ANAL SPHINCTER DEGENERATION
- A NEWLY RECOGNISED CAUSE OF PASSIVE FAECAL
INCONTINENCE
Carolynne J Vaizey, Michael A Kamm, Clive I Bartram.
From: St Mark's Hospital, London.

Background: Faecal incontinence in the majority of patients has
been attributed to either pelvic floor denervation of striated muscle,
or direct sphincter trauma. We have identified a previously
unrecognised cause of passive faecal incontinence related to

degeneration of the internal anal sphincter smooth muscle, in the
absence of denervation, structural damage, external sphincter
weakness or sensory abnormalities.
Methods: Patients were included on the basis of: passive faecal

incontinence, the absence of urge faecal incontinence, low resting
anal pressure, normal squeeze anal pressure, circumferentially intact
internal and external anal sphincters on endosonography, and normal
pudendal nerve terminal nerve latencies. To determine the proportion
of patients with this disorder, the cause of incontinence in
consecutive patients evaluated over a six month period was

documented.
Results: Forty five patients (35 women, median age 63, range 23-

80) fulfilled the diagnostic criteria. Duration of symptoms was 3
months to 20 years (median 2 years). Nine of the 35 women were

nulliparous. The median resting anal pressure was 40cm H20 (range
16-56, normal >60). Endosonography revealed an internal sphincter
which was thin, hyperechogenic and had a poorly defined edge. The
normal increase in internal anal sphincter thickness with age was not
seen. Anal squeeze pressure, sensitivity, and pudendal nerve latencies
were normal. This condition was identified in eight patients out of
229 over a six month period, representing 4% of new referrals.
Conclusions: Primary degeneration of the intl anal sphincter

smooth muscle is a newly recognised discrete clinical condition
causing passive faecal incontinence. It is characterised by a weak
degenerate internal anal sphincter in the presence of a normal striated
external and somatic innervation.

'ONE STOP BOTTOM SHOP' - A RAPID ACCESS
COLOPROCTOLOGY SERVICE
SM Ahmad, A Charampopoulos, J Ho, D Kumar, RJ Leicester
St. George's Hospital, Blackshaw Road, London SW17 OQT
Colorectal cancer results in more than 19,000 deaths per year in the

UK, yet public awareness is poor. It is likely that 90% of these tumours

arise from premalignant polyps and if treated by polypectomy, cancer
prevention may be a possibility. With this in mind and an aim to treat
troublesome colorectal conditions without delay, a rapid access
colorectal clinic was set-up in May 1993. This clinic provides access
to consultant opinion and treatment without prior appointment.
All local General Practitioners were circulated with details of the

clinic and referral criteria (rectal bleeding, change of bowel habit,
anorectal symptoms or family history ofcancer and polyps). The
clinic is held once weekly in the evening starting at 6pm and
patients are only required to bring a referral letter from their GPs.
The clinic is staffed by a Colorectal surgeon, three or four junior staff
and four nurses. A proforma is used to document the history and
examination including results of proctoscopy, sigmoidoscopy,
diagnosis and treatment. Flexible sigmoidoscopy is offered as a
screening procedure to all patients over 45 and any patient suspected
of a proximal disease. Patients requiring firther investigation or in-
paticnt treatment are given a date for the procedure.

In three years 3.119 patients were seen (1,450 female, 1,669 male,
mean age 47+1 7yrs). Most patients attended only once and a
diagnosis was made in clinic in 2,554 (81.8%) patients, of these 1,207
(38.7%) were given a definitive treatment in the clinic. Haemorrhoids
were the most common condition, mainly treated by rubber band
ligation on a one stop basis. Cancer was diagnosed in 70 (2.2%)
patients and polyps in 152 (4.8%) who were booked for
colonoscopic polypectomy.
The clinic provides quick access to consultant opinion at a time of

day preferred by most patients. It is hoped that by providing easy
access and promoting awareness of colorectal cancer amongst GPs
and public that cancer will be detected at an earlier stage and possibly
even prevented.
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ACCURACY OF DIGITAL EXAMINATION, ENDOANAL
ULTRASOUND AND CONCENTRIC NEEDLE
ELECTROMYOGRAPHY IN DETECTING ANAL SPHNCTER
DEFECTS. R GilliHand, JJ Nogueras, SD Wexner, (introduced by KR
Gardiner). Cleveland Clinic Florida, Fort Lauderdale, Florida.

Patients presenting with faecal incontinence and a history of perineal
trauma may have a sphincter defect amenable to surgical repair. Precise
detection ofthese defects is thus a pre-requisite to optimal treatment.
This study sought to compare the accuracy of digit3l examination,
endoanal ultrasound (EAUS) and 4 quadrant concAiitric needle
electromyography (EMG) in diagnosing external anal sphincter defects.

Clinical findings and physiological investigations offemale patients
who had an anterior overlapping sphincteroplasty for fecal incontinence
between 1988-1996 were reviewed. Digital examination was
performed at out-patient consltation with the patients' prone jack-
knife. EMG mapping ofthe external anal sphincter was performed
using a single needle insertion in each quadrant; decreased motor unit
potential recruitment was considered evidence of a defect. EAUS was
performed using a 3600 rotating endoprobe; a defect was deemed to be
present where the characteristic echogenicity ofnormal muscle was
absent. Results were compared with surgical findings.
100 patients were reviewed ofwhom clinical details were available on

82. Ofthese, 59 'lad an EMG and 63 had an EAUS preoperatively.
Digital examination was equivocal in 28 patients who had a thin
rectovaginal septum. In the remaining 54 (66%) patients, digital
examination correctly identified a defect in 42 patients (9 false
negatives, 1 false positive). EMG correctly identified a defect in 44
patients (13 false negatives, 2 false positives). EAUS correctly
identified a defect in 56 patients (4 false negatives, 3 false positives).
The sensitivity ofEMG and EUAS was 77 2% and 94.9o/ and the
overall accuracy was 74.6% and 88.9%/o respectively. The specificity of
these investigations cannot be calculated due to the impossibility of
identifying true negatives in a study based on surgical findings.
EAUS is the most accurate method of identifying defects and is the

investigation of choice in patients with faecal incontinence.

TH216
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RANDOMIZED TRIAL OF ORAL SODIUM PHOSPHATE
COMPARED WITH ORAL SODIUM PICOSULPHATE FOR
ELECTIVE COLORECTAL SURGERY. K Yoshioka; D
Morton; MRB Keighley. University, Department
of Surgery, Queen Elizabth Hospital,
Birmingham.

INTRODUCTION: Sodium picosulphate is
regarded by many as the standard preparation
for endoscopy and elective surgery. Some
colonoscopic studies suggest that oral sodium
phosphate is better tolerated and superior to
most other agents used for bowel preparation.

AIM: To compare oral sodium phosphate and
oral sodium picosulphate in preparation for
elective colorectal surgery.

PATIENTS AND KETNODS: Ninety one patients
who had elective colorectal surgery were
randomly allocated into two groups: patients
having oral sodium phosphate 45ml twice a day
before operation (n=46) and those having oral
sodium picosulphate 2 sachets a day before
operation (n=45).

RESULTS: Ten point scale for patient's
acceptability including abdominal pain,
nausea, vomiting, embarrassment, fear and
fatigue did not differ significantly between
the two groups. Surgeon's assessment of
preparation at the time of operation showed
that 82.6% were excellent or good in the
sodium phosphate group compared to 64.4% in
the sodium picosulphate group. Mean faecal
residue in the operative specimen were
0.12g/cm after sodium phosphate and 0.54g/cm
after sodium picosulphate(p<0.02).

CONCLUSION: These results suggest that
oral sodium phosphate is well tolerated and a
satisfactory agent for preparation in elective
colorectal surgery.

TH214

RANDOMIZED CONTROLLED TRIAL OF STAPLED VERSUS
SUTURED CLOSURE OF LOOP ILEOSTOMIES. K
Yoshioka; OA Ogunbiyi; D Morton; F Drinkwater,
MRB Keighley. University Department of
Surgery, Queen Elizabeth Hospital, Birmingham

INTRODUCTION: Closure of a loop ileostomy
is associated with a high morbidity
particularly when a loop ileostomy is used for
restorative proctocolectomy. These
complications are associated with prolonged
hospital stay or readmission. We hypothesized
that stapled loop ileostomy closure might
reduce the incidence of complication following
ileostomy closure.

AIM: To compare conventional sutured loop
ileostomy closure with stapled ileostomy
closure.

METHODS: We have randomized 61 patients
undergoing loop ileostomy following various
operations to sutured closure or stapled
closure. Clinical assessment was carried out.

RESULTS: We have performed sutured closure
in 34 patients and stapled closure in 27.
Ileal pouch anal anastomosis was originally
performed for 17 and 14 patients in each
group. Time of operation (suture: 45 (30-120)
min, staple: 40 (20-70) min median and range)
and hospital stay (suture: 5 (3-64) days, 6
(4-28) days) were not significantly different
between the two groups. Post-operative
complications developed in 11 cases after
sutured closure and 3 after stapled (p=0.0682;
Fisher's exact test).

CONCLUSION: These results suggest that
stapled closure of loop ileostomy might be
safer than sutured closure. Our interim
results also show that stapled loop ileostomy
closure was significantly cheaper than sutured
closure.

A PROSPECTIVE RANDOMISED TRIAL OF POSTERIOR
COLPORRIAPHY VS TRANSANAL REPAIR OF
RECTOCELE: AN INTERIM ANALYSIS. MA Kahn. D Kumar, SL
Stanton. Departments of Coloproctology and Urogynaecology. St
George's Hospital, London SW17 OQT.

AIMS: To compare symptomatic effects of posterior
colporrhaphy (PC) and transanal repair (TA) of rectocele.
METHODS: 40 women requiring surgery were randomised to

TA repair or PC. Standardised questionnaires were scored pre
and post op. The Mann-Whitney test was used to evaluate
diffeences between groups. Wilcoxon's Ranks test was used to
assess change in pre and post op scores.
RESULTS: 34 womn (19 TA and 15 PC) have undergone at

least 3 months follow-up, mean = 8 mos.

Change in Change In scoe each
Symptem seore pre and operaton

N ToW,34 TA, 19 PC, 15
.nrinan P mon P

A Impaired -6.5 <.0001 -6 -8 1.00
emptying

Aincontinence -1.2 .02 -1 -2 0.17
Asense of -1.5 <.0001 -2 -1 0.30
prolapsel
Apain -0.5 <.0001 0 0 0.62

A dyspareunia -1 .0003 0 0 0.43

Each symptom improved overall: no difference was identifed
between treatment groups. 2 women (PC) have become
apareunic fromn vaginal scarring.

CONCLUSIONS: Both operations improve symptoms
associated with rectocele. Posterior col hy may cause
apareunia.
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THE CONTNENT COLONIC CONDUIT FOR FAECAL
INCONTINECE & RECTAL EVACUATORY DISORDERS.
A&M v. AJ Eccersiy, N S Willisms, ec ept ofSuriny,
St. B s d the Royal London , Que M sad
Westlifad College, London.

The colouic con"ui is a new teluiqextheitrm uof
nevaatoydiorders ofthe colo nd r bweby rta
eva,w-tio s affected by awgaecolouic irriuion
Acou was ud in 11 umen ad 25 n with ral ew y

disorders and cd i (n-12), i e (n-13), or
both (n-11). All paets were poeop hat
other mdxia andpsyiha netane scied.

Altoug evwtonwas adieved with coami firrigaion Aal cases,
13 conduis hv beme.cied- 10 inm d o d pai
with a or pwineal pm. presat prior to, ad wesled by
wrgey, 3 in s paias umble to toleae irriaion ad I for
poetperaive ommlicationm. 2 conduits ae bee revsd for slMmois
ofthe conduit ance and om fr persitat valverel.
At median forow up 13 nxaha (rag 345), 23 ptiut rataiaig

their condui report t i e miuc (Tle) ad in
several areas of quality of life. This was m in a cohort of
paientsrospectiy ssed with a de qu'n of ctive
study and by the Notnghm Hel Proile (p-0.04**).

Censtipateid(m1) laweat (_E13)
(stools / weeks) (in ut score)

Pre op 2.0 (0.3 - 7.0)* 19.(11.0 - 20.0)*
Post op 7.0 (4.0 - 14.0)* 7.0 (3.0 - 16.0)*

p = 0.005 ** p = 0.002 *
* edians + (range) * Wdlcoxon matched-pairs signed rank tes.

The colonic conduit is a useful teatment for selected patients with
colonic evacuatory disorders especially those i with
incontinence.

DO THE OLD FIRM STILL STRETCH?

DB Coull. R Dailing.1G Finlav. JS McCoey
Division of Surgery, Stobhill Hospital, Glasgow and Department of
Coloproctology, Royal Infirmary, Glasgow

Despite reports of the long-term continence problems which may arise following
anal sphincter stretch, manual dilatation of the anus is still employed by some
surgeons in the managemnt of chronic anal fissure. To gauge the current extent
of this practice consultant surgeons (CON) and higher surgical trainees (HST) in
the West of Scotland were audited.

Postal questionnaires asking participants to indicate their surgical treatment of
choice for anal fissure were sent to 122 surgeons (93 CON, 29 HST) in 19
hospitals serving a population of 2.3 million. CON were categorised according to
number of years in post. One hundred and two questionnaires (84%) were
retuned (25 HST-86%, 77 CON-83%). All HST dealt with chronic anal fissures
in their routine practice compared with 74 CON (96%). One CON questionnaire
could not be graded in terms of seniority but teatment of choice was recorded as
gentle stretch. Data for the remaining 101 respondents are tabulated below.
Results expressed as respondents (% total); LIS-lateral intenal sphincterotomy.

GRADE HST CON CON CON CON CON
Seniority(years) 0-5 6-10 11-15 16-20 21+
Total 25 26 10 13 17 7
Perforn stretch 3(12) 6(26) 4(40) 4(31) 12(70) 7(100)
Lord's procedure 0 0 0 0 2(12) 2(29)
Gentle stretch 2(8) 4(15) 2(20) 2(15) 7(41) 4(57)
LIS 22(88) 20(77) 6(60) 8(62) 5(29) 0
Stretch +/-LIS 1(4) 2(8) 2(20) 2(15) 3(18) 1(14)
Conservative 1(8)

Forty-six per cent .)fCON in this study use manual dilatation as their treatment of
choice for anal fissure compared with 12% ofHST. Seniority ofCON correlated
with preference tc stretch.

Although LIS carries relative risks of incontinence it is the current recommended
surgical treatment for chronic anal fissure. Acknowiedging that LIS was first
reported in 1835 and anal stretch in 1838, perhaps senior CON who employ anal
stretch should be encouraged to adopt the older of the two techniques?

RANDOMIZED TRIAL OF FAECAL DIVERSION IN
SPHINCTER REPAIR. K Yoshioka: OA Ogunbiyi;
MRB Keighley. University Department Surgery,
Queen Elizabeth Hospital, Birmingham.

INTRODUCTION: Sphincter repair is widely
performed for patients with faecal
incontinence due to sphincter damage. Poor
functional results seem to be associated with

post-operative sepsis and faecal impaction.
Faecal diversion may prevent early post-
operative sepsis and faecal impaction.

AIN: To examine whether faecal diversion
is associated with improved continence after
sphincter repair.

PATIENTS AND METHODS: Twenty seven
patients with faecal incontinence due to
sphincter damage were randomized into two
groups: sphincter repair with or without
covering stoma.

RESULTS: Patient's sex, age, cause and
duration of incontinence were all comparable
between the groups. Eleven patients developed
post-operative complication, 6 in the stoma
group and 5 in the no stoma group: 3 of which
had faecal impaction. There were no
readmissions in stoma group and 2 in the no
stoma group. The incontinence score
significantly improved after operation in both
groups (stoma: p,0.001, no stoma: p<0.05).
Significant improvement was seen in continence
to solid, liquid and gas, pad requirement and
change of life style in stoma group, whereas
improvement was seen in only change of life
style in no stoma group.

CONCLUSIONS: These early results suggest
that faecal diversion may have some benefit
for functional results after sphincter repair
for faecal incontinence.

WHOLE GUT LAVAGE INFLAMATORY
PARAMETERS IN RECENTLY CONSTRUCTED
ILEOANAL POUCHES

N Evgenikos, DCC Bartolo, DW Hamer-Hodges, A Ferguson

Depts. of Medicine and Surgery, Royal Infirmary and
Western General Hospitals
Edinburgh

Bakground. Inflammatory histological changes have boen
desncbed in the pouch wall for the first six months from the
time of their constuction and 'neorectal' fimcton. These
remain stable laer. Whole gut lavage fluid (WOLF) IgG and
albumin have been used as a marker of inflammation in the
asessment of ileonal pouches.
Alm: To assess the WGLF parmeters in 'early' pouches, of
less than six months since their date of fncicon.
Patents and Methods : 61 Ulcrative Colitis patients were
assessed clinically and with WOLF assays after their pouch
constcion.
Results: 5 patients belonged to the 'early' group. They had
lower systemic blood h lobin (medianlll vs. 140 g/l
,p<0.05), higher C-Reactive Protein (6.25 vs. 1.5 mg/dl,
p<O.O5). The WGLF IgG was much higher (18 vs. 3 tg/ml,
p<0.05), as well as the WGLF albumin (41 vs. 9 pg/ml,
p<0.05), IL-8 (151 vs. 37 pg/miL p<O.05) and IgA (81 vs. 43
pg/ml, p<O.05). WGLF IL-1p (21 vs 4 pg/ml) and neutrophil
granulocyte elatase (0.0105 vs 0.003 katt/ml) were not
significantly raised.
Conlusion: WGLF parameters are raised in the first six
months in pouches, indicaig an immunological process of
inflamnmation synchronous to the observed h logy
changes.
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Endoscopy F222-F227
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F223

THE SUPRAMUCOSAL DEFENCE BARRIER IS NOT ALTERED
IN PATIENTS WHO HAVE HAD RECURRENT POUCHITIS
PA Sylvester, BF Warren*, AP Corfield, MG Thomas and P Durdey
Departments of Surgery and Medicine, Bristol Royal Infinnary and
*Pathology, John Radcliffe Hospital, Oxford

Restorative proctocolectomy for ulcerative colitis can be
complicated by the subsequent development of pouchitis; the
aetiology of this condition is unknown. We have studied the
biochemical character of the supramucosal defence barrier in 50
pouches (31 'W' and 19 'J') to determine whether there are any
differences between patients who have suffered histologically-proven
pouchitis (9 'W' and 5 'J') and those who have not.
Two biopsies from each pouch were established in organ culture for

24 hours with the radioactive mucin precursors [35S]-sulphate and
[3H]-glucosamine. A third biopsy was stained with haematoxylin and
eosin and assigned an inflammatory score(IS). The secreted and
cellular fractions were purified by gel filtration and the ratio of
incorporation of the precursors measured(3 S/3H). Western blotting
with Wheatgerm agglutinin followed by densitometry allowed the
total amount of mucin produced by each biopsy to be quantified. The
turnover of the two mucin precursors(counts/tgDNA) and total mucin
(gg/ggDNA) was expressed with reference to the DNA content of
each biopsy (measured by fluorocytometry).
The mean cellular fraction of the'W' pouches (median; range)

showed reduced sulphation (0.37;0.06-0.67 vs 0.51;0.23-2.43:
p<0.OS)), increased [3H] turnover (945;252-1266 vs 339;61-1594:
p<0.02) and total mucin turnover (5.6;3.0-9.8 vs 3.7;1.8-8.8: p<0.01)
in the pouchitis group. The 'J' pouches showed a similar but non-
significant increase in [3H] and total mucin turnover (p<0.09). The
secreted fraction showed no significant differences between the
pouchitis and non-pouchitis groups of either design.
The secreted supramucosal defence barrier is unchanged in patients

who develop pouchitis. There are, however, changes in the mucin bio-
synthesis within the cells of the mucosa which may facilitate the
development of pouchitis in response to unknown aetiological factors.

SEROLOGICAL SCREENING BEFORE ENDOSCOPY: THE VALUE OF
HP SEROLOGY, PEPSINOGEN I AND SERUM RECOGNITION OF cag A
K and RV He"y.
StJames's University Hospital, Leeds, Engand.
Aims To detenmine 111 The value of Hi y*W(Hp) serology as a screening test
b end scopy in patients under th age of 55 years, and 121 wheher the
addition of serum p_psg (PI) and/or serum reogition of Xt cagA
protein can furter reduce endoscopy workbad wiout reducing yield of
serious disease.
Methds A cneuve series of patets rerred for enoscopy were
stuied. Only patients with uncolicated dyspepsia were incuded, and to
wih a history of NSAID use or recent intake of acid-supprssing drugs were
excluded. Serum was obtained pr to enocy. Hp IgG titre was
measured by ELISA (Helico-G), serum P1 by RIA (Soin) and serum
rcognition of cagA nder using a commseiial westem bofting (WB) kit
(Helicot 2.0, Genelabs).
Results 115 patients studie to date, 56 Hp seropositive, 46156 (82%) cagA+.
[NAD=normar; RO=oesophagitis; DU=Duodenal ulcer disease; GU=Gastric
ulc or ersve gastntis; Cagstnc cancer; Yiekd=% "serous" paftlogy
delted = DU,GU,Ca PI injn/mL - -
E r pOW N NAD RO DU GU Ca Yield
All palen 115 59 35 13 7 1 100%
1.Hpsero 56 22 16 11 6 1 86%
2.WB Hp+caA+ 46 17 12 10 6 1 81%
3. [l and PI <40 6 3 1 1 0 1 10%
4. [11 and PI >100 25 8 6 8 3 0 52%
5. [31 or[41 31 11 7 9 3 1 62%
6. [21 and[31 4 2 0 1 0 1 10%

Conclusions Hp serology was an effective screening test in dyspeptics under
the age of 55, detecting most aserious' pathology (including cancer) and
"saving" 51% of endoscopies. The use of WB to detect antibodies to cagA
would save 60% of endoscopies but with lower diagnostic yield. Serum Pi is
of limited value as a pre-endoscopy screening test. However, Hp-seropositive
patients with P1 values in excess of 100 ng/mL were particulady likely to have
DU (almost one third). The combination of hypopepsinogenaemia and serum
recognition of cagA may have potential as a marker of high gastnc cancer nsk.

F224

OPEN ACCESS GASTROSCOPY: THE FIRST 10,000 CASES.
JR Greenaway, NL Idle, PA Cann. Department of Gastroenterology,
South Cleveland Hospital, Middlesbrough TS4 3BW

An Open Access Gastroscopy (OAG) service has been available to local
general practitioners (GPs) since 1989 (catchment @ 300,000). In the
period August 1989 to July 1996 a total of 10,842 OAGs have been
requested. In the same period the total GP outpatient referral rate to one
oftwo medical gastroenterologists has increased to approximately 150%
above baseline. Within this the rate of dyspepsia referrals has increased to
50% above baseline. 49.0%/o ofOAG patients have been female with
41.4% being under 45 years of age (no significant variations in sex or age
distribution over the 7 years of service provision).
The number ofOAGs has risen year by year from 976 in year I to 1965

in year 6. In year 7 (8/95-7/96) 1912 OAGs were requested. OAGs as a
proportion of the total gastroscopy workload increased through years I to
6, peaking at 49.6%. In year 7 this fell to 43.0%. Mean waiting times
increased through years I to 6 from 16.6 to 48.3 days. In year 7 this was
37.8 days.
Of all OAGs a diagnosis of carcinoma was made in 0.7% (0.4% gastric,

0.3% oesophageal). The duodenal ulcer rate fell steadily from 15.2% in
year 1 to 6.0% in year 7. The gastric ulcer rate was stable with a mean of
3.4%. Oesophagitis rates showed no significant variation in years I to 7,
being present in 17.9/o and the primary diagnosis in 8.9%. The mean rate
of entirely normal gastroscopy was 42.3%, this having fallen to 39.5% in
year 7.
These findings suggest a plateau in the demand for OAG, with

waiting times within acceptable limits and no increase in the rate of
normal investiptions or younger patients referred by GPs. It appears
that the OAG system has relieved pressure on the outpatient referral
of dyspeptic patients by GPs, but this could only be confirmed by
showing an increase in outpatient dyspepsia referrals over the same
period in a similar centre not offering an OAG service.

EFFECTIVE USE OF VIDEO EDUCATION IN PATIENTS
UNDERGOING GASTROSCOPY. T:Podas, R.Robinson,
C.Watters, S. Wright, T.Friedman, J.Mayberry. Departnents of
Gastroenterolgy, Medical Psychology and Psychiatry, Leicester General
Hospital, Gwendolen Road, Leicester LE5 4PW.

Educational videos are increasingly used as a method of providing
information for patients. However their impact is very rarely formally
assessed. The aim of this study was to evaluate a video produced to
explain gastroscopy to patients. Its efficacy was compared to
conventional explanation provided by a nurse using anxiety,
psychological disress and overall satisfaction as the major end points.
Methods: A six minute educational video demonstrating and

explaining gastroscopy was produced. The video was developed
following semi-structrured interviews conducted by a clinical
psychologist with patients undergoing gastroscopy, and addressed
specific concems raised by the patients. Efficacy of the video was
evaluated in a randomised, prospective study comparing its effect to
conventional explanation provided by an experienced nurse. Patients
attending for their first diagnostic gastroscopy were randomised to watch
the video (n=50) or to have the procedure explained by a nurse (n=50).
Anxiety was assessed before and after the gastroscopy using the
Spielberger State Trait Anxiety Inventory (STAI-SSF) questionnaire.
Overall satisfaction with the procedure and psychological distress were
assessed following the gastroscopy using the validated Post-Procedural
Evaluation Questionnaire (PPEQ). Differences between the groups were
analysed using Student's unpaired t-test.
Results: Anxiety scores were not significantly different between the

two groups before the procedure (p=0.23), and anxiety reduction was
similar in both the video and conventional group (p=0.08). Overall
satisfaction with the procedure was not significantly different in patients
who received only the video compared to those in the conventional group
(p=0.33). Psychological distress (p=0.29), and use of sedation (p=0.62)
was not significandy different in the two groups.
Conclusion: This study shows that a short explanatory video is as

effective as a nurse in reducing anxiety and avoiding psychological
distress in patients undergoing gastroscopy. The implementation of video
education in other areas of clinical endoscopic prctice needs
investigation, since the results may have significant resource implications.

A56

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.40.S

uppl_1.A
45 on 1 January 1997. D

ow
nloaded from

 

http://gut.bmj.com/


Gut 1997; 40 (suppl 1)

A RANDOMIZED TRIAL OF A 5.5mm V'S 9.5mm
DIAMETER VIDEOGASTROSCOPE IN UNSEDATED
UPPER GI ENDOSCOPY. HE Mulcahy, EM Alstead, C
McKenzie, A Riches, M Kiely, MJG Farthing, PD Fairclough.
Digestive Diseases Research Centre, St Bartholomew's & Royal
London School of Medicine and Dentistry, England.

Introduction: Upper gastrointestinal endoscopy (GE) is increasingly
being performed on unsedated subjects. Strategies to reduce discomfort
during unsedated GE would be valuable. The aim of this study was to
determine if a small bore endoscopes increased tolerance and reduced
discomfort during undedated gastroscopy. Methods: This randomised
study comprised 90 patients attending for diagnostic GE. Subjects were
randomised to unsedated GE with either a standard 9.5mm or a 5.5mm
videoendoscope (Olympus Evis, Tokyo, Japan). Patients received 100mg
topical pharyngeal lidocaine spray prior to endoscopy and completed a
questionnaire before and after endoscopy. Study endpoints included the
ability to undergo GE without sedation, discomfort during insertion and
subsequent examination, overall spray satisfaction and preference for
sedation during future GE. The questionaire also included questions
relating to pre-endoscopic apprehension and pre-endoscopic throat
discomfort due to the topical spray. Results: Randomization resulted in
two groups well-matched for age (p=0.75), sex (p=0.50), pre-endoscopic
apprehension (p=0.44) and pre-endoscopic throat discomfort (p=0.52).
Intubation and subsequent endoscopy times were similar in both groups. 4
patients (9%) in the 9.5mm scope group were unable to complete
unsedated GE and were given intravenous midazolam compared to 0
patients in the 5.5mm scope group (p=0.05). Patients in the 5.5mm scope
group reported less discomfort during swallowing (p=0.03) and
throughout the subsequent procedure (p=0.0008). Patients in the small
scope group also had higher overall satisfaction levels (p=0.04), and a
lower proportion expressed a preference for sedation during any future
gastroscopy (p=0.01). Conclusion: Use of a 5.5mm videoendoscope
during unsedated GE increases patient tolerance to the procedure, reduces
discomfort and leads to greater patient satisfaction with the procedure.
Use of small bore endoscopes might reduce the ileed for sedation in
diaginostic upper GI endoscopy.

Audit F228-F262
F228

RESULTS OF THE FIRST 1 000 PATIENTS FROM THE
PILOT STUDY FOR "ONCE-ONLY" FLEXIBLE
SIGMOIDOSCOPY SCREENING FOR COLORECTAL
CANCERS AND POLYPS.
Hart ARI, Mayberry iF1, Mackay EH1, Edwards R2,
Wicks ACB1, Wardle j 3, Northover JMA2, Cuzick JA2
Atkin WS2.
1. Leicester General Hospital, Gwendolen Rd, Leicester,
2. ICRF Colorectal Unit, Northwick Park, London, EC1V
2PS. 3. ICRF Health Behaviour Unit, London, SES 8AF.

Introduction.
The role of flexible sigmoidoscopy in screening for

colorectal cancer and adenomatous is under evaluation in a
large ICRF/MRC British multi-centre study, beginning in
Leicestershire.
Method.

8 881 asymptomatic subjects aged 55 to 64 years
registered with 10 practices were sent information on
screening. Those interested were randomised into test and
control groups in a ratio of 1:2. 1 004 subjects had the
procedure after receiving either a phosphate enema or oral
laxative. Polyps less than lcm were removed at initial
sigmoidoscopy and those with high-risk lesions
(polyps$lcm, ¢3 adenomas, or with villous or severely
dysplastic histology) were referred for colonoscopy.
Results.

60% (5 330/8 881) of subjects expressed an interest in
screening. Of those who were randomised for screening,
72% attended (1 004). Adenomatous polyps were found in
8.6% of subjects, of whom almost half had high-risk
lesions requiring colonoscopy. Carcinomas were found in 5
patients (4 Dukes' A, 1 Dukes' C lesion, one cancer per
200 screened).
Discussion.

Compliance with flexible sigmoidoscopy was high in
those expressing an interest in screening and randomised to
the test group. The high detection rate for high-risk
adenomas and early carcinomas is encouraging. These
results strongly support the need for flexible
sigmoidoscopy to be fully evaluated in screening.

F226

INTRODUCTION OF THE 8 MM DIAMETER ECHOENDOSCOPE
IN THE STAGING OF OESOPHAGEAL CANCER
D.J.Bowrey, G.W.B.Clark, S.A.Robertsl, T.S.Maughan2,
A.B.Hawthorne3, P.D.Carey, Departments of Surgery, Radiology',
Clinical Oncology2 and Gastroenterology3, University Hospital of

Wales, Heath Park, Cardiff, CF4 4XN and Velindre Hospital, Cardiff2.

Endoscopic ultrasound is currently the best method of local tumour
staging for patients with oesophageal cancer. However, inability to
negotiate the malignant stricture with the 14 mm scope prevents
staging of up to 30% of patients. Moreover, it is considered that

significant luminal stenosis is synonymous with the presence of an

advanced tumour. We present our experience with the new Olympus
MH-908 echoendoscope.
Methods: The blind MH-908 scope is 8 mm in diameter and has a

tapered tip. Scanning is performed at a frequency of 7.5 MHz. The

echoendoscope can be passed down into the oesophagus and into the
stomach over a pre-placed guidewire.
Results: Over an eight month period 19 selected patients underwent

23 endoscopic ultrasound staging procedures (4 patients underwent
pre- and post-chemotherapy staging). Underlying diagnoses were

adenocarcinoma (13) and squamous cell carcinoma (6). Prior
oesophageal dilatation was required in only one case. Negotiation of
the primary was successful in every patient, and there were no

complications. The correlation between the circumferential
involvement of the tumour with T and N stage is shown in the table:

EUS Stage
Circumference Tl & 2 T3 & 4 No Nl
<<I00%(n=6) 1 5 2 14

100%(n=13) 2 l1 1 4 9

Conclusion: The reduced diameter echoendoscope can successfully
negotiate and stage patients with oesophageal carcinoma. It is safe and
well-tolerated. These findings indicate that stenotic tumours do not
necessarily equate with advanced disease; all patients with
oesophageal cancer should be considered candidates for endoscopic
ultrasound staging.

ARE WE TELLING PATIENTS ENOUGH ?

J A Eaden, B Ward, H Smith, J F Mayberry.
Gastroenterology Research Unit, Leicester General Hospital,
Gwendolen Road, Leicester. LE5 4PW.

OBJECTIVES: To define whether patients wish to receive more
information concerning many aspects of their illness and to elicit their
attitude after receiving written communication from their hospital
practitioner.

METHOD: In stage one, seventy three patients were interviewed and
completed a structured questionnaire after their hospital outpatient
visit. Stage two involved posting a copy of the G.P letter, dictated in
clinic, to the patient and assessing their opinion of its value through a
second questionnaire. In stage three a group of outpatients received a
letter specifically prepared for them which summarized the outcome of
their clinic visit (with avoidance of medical terms) and again completed
a questionnaire. t

RESULTS: Over seventy five percent of patients wished to receive
written communication from their hospital practitioner. Ninety percent
wanted to know more about diagnostic tests and ninety two percent
requested more information about their medication.
Ninety percent of patients who received a copy of their G.P letter
claimed to understand its contents and felt it was beneficial. Ninety
four percent wanted the service to continue.
However, there was no advantage to preparing a special letter for
patients compared with a simple copy of that sent to their general
practitioner.

CONCLUSION: There is considerable interest amongst patients
concerning their diagnosis and its management. The provision of
simplified letters about their outpatient management does not seem to
have any advantage over simply providing copies of all correspondence
with the general practitioners.
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H. PYLORI ERADICA1rION IN DUODENAL ULCER DISEASE: WHAT
DETERMINES COST EFFECTIVENESS? AED.ungganI2, K Tolley2, CJ
Hawkey', RFA Logan2. 'Div ofGastroentcrology and 2Dept of Public Health
& Epidemiology, University Hospital, Nottingham. U.K.

Objective: To determine the effects ofdrug efficacy and cost, and subsequent
management on the relative cost effectiveness of Hp eradication regimens in
the treatment of patients with Hp associated duodenal ulcer.
Design: Cost-effectiveness analysis using a decision analytic model. Two
eradication regimens: omeprazole, amoxycillin and metronidazole (OAM) and
omeprazole, clarithromycin, and metronidazole (OCM).
Methods: The efficacy of (OAM) and (OCM) was calculated from the
combined results of published Hp eradication trials and treatment cost from
published data. We examined the cost effectiveness of four strategies: OAM
and OCM alone, or followed by a '3C urea breath test (BT) and OCM in
those still Hp positive(+). The effect of only prescribing cimetidine for
symptomatic relapse was compared with a post eradication BT and treating
those still Hp+ with cimetidine maintenance therapy. A sensitivity analysis
of variables was performed.
Results: OCM+OCM is more effective (97%) but more costly (£62.63 per
case) than once only OCM (91%,£29.20), so incurs a marginal cost per
additional case detected of £589. It takes greater than 50 years for this to be
offset by the expected costs of relapse therapy based on cimetidine (400mg
b.d. 1/12) if the 6 cases per 100 remained Hp+ (future costs discounted at
6%p.a.). The results were highly sensitive to the expected cost of relapse
therapy. The inclusion of post eradication BT and maintenance therapy
increases the costs of all strategies, but the time to cost offset of the OCM
alone straegy is only 0.7 years due to the use ofmore expensive maintenance
treatment for each additional Hp+ case. In no scenario was an OAM strategy
the most cost effective option.
Conclusion: Unless the cost of relapse therapy is high the use of an
OCM+OCM strategy relative to a once only OCM strategy is not cost
effective. The addition of a confirmatory BT and maintenance therapy for
those still Hp+ significantly improves the relative cost-effectiveness of the
OCM+OCM strategy, but mainly through increasing the expected costs ofthe
other strategies. This raises doubts about the value of adding BT to confirm
eradication.

HLLICOBACTER PYLORI: A TEST AND TREAT STRATEGY IN
PRIMARY CARE. CL Tait, RH Jones. Department of General Practice,
UMDS, 5 Lambeth Walk, London, SEl IlSP.
Non-invasive tests to determine Helicobacter pylori (H.pylori) status

are being used increasingly in primary care in the UK, but little is known
about how this infornation is incorporated into patient management.
This study aimed to determine how the knowledge of H.pylori status
affects the management and clinical course of a cohort of patients
presenting with dyspepsia in general practice.
Methods: Patients were recruited from six general practices in south

east London. Consecutive patients under the age of 45, consulting with
dyspepsia, without sinister symptoms but in whom investigation was

required, were tested for H.pylori antibodies using a near patient test. Six
months after the test, patients' clinical records were reviewed and details
of all consultations, prescriptions and referrals were collected.
Results: A total of 163 patients were recruited, and 136 (84%) have

completed six month follow up (53% male, 47% female, average age
33.6 years). Tests for H.pylori were positive in 57 (42%) patients and
negative in 79 (58%) patients. H.pylori eradication therapy was
prescribed for 50 (80%) of the H.pylori positive patients without further
investigation. Twenty (25%) of the H.pylori negative patients received
no gastrointestinal medication in the follow up period; of the remaining
59 patients, 52% were prescribed a H2antagonist and 37% a proton pump
inhibitor. At six months 70% of the H.pylori positive and 53% of the
H.pylori negative patients had consulted their general practitioner at least
once about gastrointestinal symptoms. Only 13 (10%) of all patients
were referred for an endoscopy during follow up, 4 H.pylori positive and
9 H.pylori negative patients; no ulcers or cancers were detected in any of
the patients.
Conclusions: This study shows how the use of near patient tests helps

to rationalise the treatment of patients presenting with dyspepsia in
primary care settings. Northfield's group suggested that the need for
endoscopy can be reduced by 37% if a 'test and endoscope the positives
strategy is adopted; a 'test and treat strategy' may be even more cost-
effective and have a positive benefit for patients, at least in the first six
months, by reducing the need for invasive investigations.

PRIMARY CARE DYSPEPSIA MANAGEMENT IN THE
HELICOBACTER PYLORI (HP) ERA.
JR Greenaway, PA Cann. Department of Gastroenterology,
South Cleveland Hospital, Middlesbrough. TS4 3BW

Question: Should empirical treatment of dyspepsia in primary care be
based on knowledge ofHP status?
Patients considered by their GPs to have dyspepsia of 2 or more weeks

duration and requiring treatment / assessment were recruited from II
practices. Exclusions :-documented peptic ulcer disease and/or
oesophagitis within 10 years, history of gastric surgery, alarm symptoms,
failure to respond to antisecretory therapy during current attack, recent
use of Aspirin/NSAIDS, previous HP eradication therapy, or use of proton
pump inhibitor or antibiotics within 4 weeks. HP status was assessed by
the GP using the Helisal (Thames) near patient whole blood serology test
Positive result- OAM2 (Omeprazole 40mg, Amoxycillin 1.5g,
Metronidazole 1.2g daily, all for 2 weeks) HP eradication therapy,
negative result- Omeprazole 40mg daily for 2 weeks. Failure to respond or
symptom relapse at follow up (3 weeks by GP, 2 & 6 months by authors)
resulted in gastroscopy within 3 weeks

160 have reached at least 2 months follow up. For these the mean age
was 46.8 years (range 15-85), with 50.3% being 45 y.o.a. or over. 61.6%
of patients had positive HP serology. 35.0% (42.4% of pos, 23.0%/o of neg)
of patients were rendered symptom free (mean follow up 5.3 months).
53.1% (47.5%of pos, 62.3% of neg) responded with subsequent relapse
and 11.99% (11.1% of pos, 13.1% of neg) had no response.This resulted in
61.3% requiring gastroscopy according to the protocol. GP's original
management plan would have resulted in 55.5% being sent for gastroscopy
and 44.5% receiving empirical therapy.
Though this current protocol results in a small immediate increase

in OGD workload, 42.4% ofHP positive patients will remain wdl
after a short course of HP eradication therapy. The only endoscopic
abnormality in the 11.9% failing to respond to 2 weeks proton pump
inhibition was grade 1 oesophagitis in 21%.

SELECTION FOR ENDOSCOPY USING H.PYLORI SEROLOGY
SHOULD NOT BE ItESTRICTED TO UNDER 45'S.
K.1fferdas, A.C.B. Leahy, 0. Epstein. Centre ofGasaroenterology, The
Royal Free Hospital School of Medicine, Lndon NW3 2PF.

Introductio: In patients aged less than 45 with umcomplicated dyspqsia
(i.e. those wihout weight loss, dysphagia and GI blood loss), serological
tg for H.pylori wiiselect mo cases of significant pathology idetified
on endoscy. BSG guideline1reC0mmend the use of H pylori serology as
a means of selecting dyspeptic pa nts der 45 for endowopic
examinaton. Uncomplicated dyspepsia is a very rare prestation of gastric
cancer.
Aim: This study was undertke to assess whether screening for H.pylori
serology and NSAID ingestion could safely be used to select patients aged
45-55 for endoscopic examinaton.
Methods: All patients aged 45-55 who underwent endoscopy for
unconplicate dyspepsia over a 2 year period wer retrospectively analysed.
The case notes of patients with significant endoscopic findings (gastric and
duodenal ulcers, erosions, duodeitis, gastritis, scarrming) were traced and the
presnce or absence of H pylon or hbtory of NSAIDs insiopm was
idetfied. The results of gastric uer biops wee reviwed.
Resut: From a total of 6258 diagnostic edosopies, 1113 (18%) were
performed for uncomplicated dypsi in pats aged les than 55 and of
these, 415 (3%/o) were perl;ford on paints aged 45-55. Excluding
oe s and Bartt's o g, 147/415 (55%) had aidoscopic
abnonlites (5 gstric erosions, 41 gautritis, 15 benign gastric uer, 2
pyloric ulcers, 3 pyloric erosions, 28 du itis 16 duodea erosios, 17
duodenal ulcers). Notes were traced in 112 (76%) pati. There was no
case of gastric cancer identified in this age group. H pyloi was idetified in
89/112 patients (80%). In 102/112 (91%) there was a history of NSAIDs
ingsion and/or the presence of H pylori. Neithr H pybori nor NSAID
ingesion was present in 10/112 (9%) and of these, 3 had duodeitis, 5
gastris, and 2, duodenal rosions.
Concluion: In uncomplicated dyspepsia in patents apd 45-55, H pylori
serology with a history of NSAIDs ingestio has a sesiivity of91% for th
dection of endoscopic abnormalities. No gastric cnor was disoved in
this group. The age threshold for scren g unom plcatd dysppsi pnor
to selection for endoscopy should be increased from 45 to 55.
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CLO-testing for H. pylon: Are we missing positive results?

MI Prince, JS Osborne, L Ingoe, I Cobden, JR Barton. University of
Newcastle at North Tyneside Hospital, North Shields, NE29 8NH.

Background: The CLO (rapid urease) test is widely used to diagnose
H. pylori (Hp) infection. The activity of Hp urease can be affected by
factors which delay the development of the test. The manufacturer
recommends that tests be read at up to 24 hours. We audited UK
hospitals regarding the times at which CLO-tests are read.
Methods: All endoscopy units within the old Northern Region and a

random sample of UK endoscopy units were contacted and asked their
methods for assessing Hp status. IfCLO tests were used the time at
which they were last read was noted. In addition, all CLO tests taken at
our hospital (NTGH) over 18 months were read at intervals upto 24 hours
and the time they became positive recorded.
Results: Of 48 endoscopy units, 39 used CLO tests as their primary

method for assessing Hp status. In six hospitals there was no policy for
the times at which tests were read. The time when CLO tests were last
read in the remaining 33 units is shown in the table. 782 consecutive
CLO tests from our unit were analysed, of which 323 were positive.

Time in hours 0.5 1 2 4 12 24 >24
No. of units last reading 7 0 2 1 6 16 2
CLO test at this time
Cumulative no. of +ve 203 228 260 285 306 323 323
CLO tests (%) @NTGH (62) (71) (80) (88) (94) (100) (100)

There were great variations as to when CLO tests were read. One fifth of
hospitals only reading tests at 30 minutes would miss 38% of positive
results. Only 41 % of hospitals checked results for the recommended
period of 24 hours and therefore the majority of hospitals surveyed may
significantly under-estimate the numbers of patients infected with H.
pylon.
Conclusions: Many endoscopy units fail to adhere to the

recommendations when reading CLO tests and may be missing large
numbers of positive results.

AUDIT OF THE USE OF ANTI-SECRETORY DRUGS
AW Hagj, I e , I Dove-Edwin, J Keen*, DBA Silk, J J
Misiewicz. Deprment of Gatretolog and Pharmacy*, Centrl
Middlsex Hospital, L1ndo NWIO 7NS.

Background. And-secretory drugs (ASDs), such as hstamine-2
receptor antagonists and proton pump inhibitors (PPI) are one of the
most widely prescribed group of drugs. In our Hospital, ASDs aount
for over 3% of annual drug expediture. An audit was pefimed to
detemine whether these drugs werc being inap ypcd.

Methods. On three consecutive Thursdays in October 1993, the
notes of acute medical patients tading ASDs wae reviewed. I
for ASDs were classified as absolute (peptic ulkcr, H. py.on
adicaton, oesophgitis), relative (co-presiptn with sroids or

NSAIDs), or none. The results wer presented at the audit meet in
December 1995. In January 1996 an ASD protocol was circuled to all
Consultant Physicians. Tec audit was repeated six months later.

Results. During the first audit, 35 acute medical patients were taing
ASDs, of whom 15 (43%) had absolute, 13 (37%) had relative, and 7
(20%) had no indications. The second audit showed that 64 acute
medical patients were taing ASDs, of whom 25 (39%) had absolute,
5 (8%) had relative, and 33 (51%) had no indicatns. Thee was no
significant (p>0.05) difference in the PRoportion of patiets with
absolute indications for ASDs, but there was a significant (p<0.05)
increase in the proportion of patients with no indications for ASDs. PPI
use had significantly (p<0.05) increased from 28% to 45% of ASDs.
During the study, a constant 8% of patients taidng ASDs were using
cimetidine.

Conclusions. This audit has shown that ASDs are frequently
prescribed outside of their licensed indications and that, in line with
national trends, use of PPIs is increasing. Despite introduction of an
ASD protocol, 51% of acute medical patients taking ASDs did not have
a licensed indication for this. Most patients takdng ASDs on the acute
medical wards at Central Middlesex Hospital may not need these drugs,
or an alternate (and possibly cheaper) drug could be used.

Does acid suppression affect the results of CLO tests?

MI Prince, JS Osborne, L Ingoe, I Cobden, JR Barton. University of
Newcastle at North Tyneside Hospital, North Shields, NE29 8NH.

Introduction: Many patients who have rapid urease tests such as the
CLO test take acid suppressing medication. Such treatments have been
shown to inhibit Helicobacter pylori urease activity in vitro. We
examined the effect of these medications upon the rate at which CLO
tests became positive.

Methods: As part of a survey into local practices for H. pylori testing,
the current medication was recorded for 609 patients who had a CLO test
taken at gastroscopy. The time at which the CLO tests became positive
was noted. The relationship between medication usage and time to
positivity was analysed using Epi-info.

Results: CLO tests were positive in 256 (42%) patients. 90 (35%)
patients were taking regular acid suppressing medication; 74 H2 -

antagonists (H2RA), 15 proton pump inhibitors (PPI) and 1 both. In
addition 21 patients took regular antacids.

CLO tests became positive earlier in patients not taking regular acid
suppressing medication (see table; 2=8.64, 2d.f., p=0.013 ). There was
no significant difference between H2RAs and PPIs (X2=2.32, 2d.f.,
p>0.05). Regular antacid usage had no significant effect on the time that
CLO tests became positive (X2=2.60, 2d.f., p>0.05 - data not shown)

Medication Time for CLO test to become positive %)
< I hour. 1to 4 hours 4-24 hours Total

Nil _120 (72) 23 (14) 23 (14) 166 (100
H2RA or PPI 49 (54)1 (20) 23 (26) 90 (100)

Summy: CLO-tests become positive later in patients on regular acid
suppression with either H2RA or PPI drugs. This finding is of particular
relevance to centres which read CLO-tests earlier than the 24 hours
recommended by the manufacturers.

AN AUDIT OF PROTON PUMP INHIBITOR USAGE IN A
TEACHING HOSPITAL SETTING. M Williams, R E Pounder.
Royal Free Hospital School of Medicine, London, NW3

Introduction: Treatment with proton pump inhibitors (PPIs) is
becoming more conumon, and remains relatively expensive. In our
hospital indications for their use are peptic ulcer disease, gastro-
oesophageal reflux disease ( both proven by endoscopy and
unresponsive to H2 receptor antagonist (H2A) therapy), Zollinger-
Ellison syndrome and as part of an H. pylori eradication regimen. We
audited the use of PPIs to establish whether the these guidelines were
being followed.
Methods: During a single day, adult in-patients taking oral PPIs were

identified from the prescription charts. Data regarding type of PPI,
dose, duration, indication, origin of prescription, investigation of
symptoms, prior use of H2As and the reason for subsequent change to
PPIs were all recorded during that same day. Data were obtained from
patient notes, patients themselves, admitting teams, GPs and
computerised Endoscopy Unit records.
Results: 47 of601 adult in-patients were prescribed oral PPIs (8% of

all in-patients). Of these, 22 (47%) patients were taking more than
20mg of omeprazole per day. Only 6 patients (13%) were prescribed
PPIs according to the guidelines. Of the remainder, 19 (40%/.) had not
undergone endoscopy, 11 (23%) had nonral endoscopies, 3 patients
were started directly on PPIs for GORD, 3 were started directly on
PPIs for a gastric ulcer, duodenal ulcer and gastritis respectively, 3
patients had "non-peptic" lesions on endoscopy (oesophageal varices,
portal gastropathy and a neuroendocine tumour) and 1 eklerly patient
was deemed unfit for endoscopy.
Conclusions: The guidelines for prescribing PPIs were not followed

in the majority of cases. These powerful antisecretory agents are being
increasingly used as first-line treatment of GORD and peptic ulcer
disease. The main reason, however, for not following the guidelines in
this audit was the use of PPIs for symptonutic relief without
investigation, or for symptom relief in patients without demonstrable
acid-related disease.
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112 RECEPTOR ANTAGONISTS AND PROTON PUMP
INHIIBITRSN GENERAL PRACTICE: PRESCRIBING
TRENDS IN THE UK FROM 1"1 TO 1996 KM. Martin, A.G.
Lim*, S.M. Kelly & S.R. Hilton (intrduced by WR Burnhan) Division
of General Practice and Primary Care, St.George's Hospital Medical
School' London and Dept.of Gastenterology, Oldchurch Hospital,
Romford*.

H2 receptor antaonists (H2A) and proton pump inhibitors (PPI)
are the most commonly prescribed rugs for gastro-intestinal symptoms
and have been targetted as a potential area for savings to general
practitioner (GP) drug budgets. Our aim was to determine trnds in the
prescribing of these drugs by GPs in the UK from 1991 to 1996. Data
from a cross-sectional survey of new prescriptions and discontinuations
were analysed. Our sampling frame consisted of 1000 doctors
representative of unrestricted GPs by age and region from which 250
were recording their prescribing in any 3 month period. There were
19,601 new prescriptions (8495 PPI and 11,106 H2A). Overall male use
was 52.90/o. Most new prescriptions were issued for males between 36-
45 years (n=6531) and for females between 56-65 years (n=4513). 39%
of precriptions for either H2A or PPI were for patients with dyspepsia;
38.8% were for reflux disease and 22.2% were for peptic ulcer disease.
Between 1991 and 1996, there was a 173% rise in new prescriptions for
PPI and a 12.8% fall for H2A. There were 5,091 drug discontinuations
of which 93.9%/o were started on an alternative drug. 63.1% of patients
discontinuing H2A were switched to a PPI but only 41.1% of those
discontinuing PPI were switched to an H2A. The commonest reason for
discontinuation was poor efficacy (61.8%), followed by side effects
(13.2%). New prescribingof acid suppressing drugs in general practice
is rising and varies with patient demography. Evaluation of crude
prescribing rates without reference patient age and sex is likely to be
misleading. The increasing popularity of PPI over H2A as first-line
treatment for gastrointestinal symptoms in general practice probably
reflect greater efficacy but has important cost implications.

An audit of the use of l^ng-term acid-suppressants in general
practice: potential for large savings. Chan D*, Patel P**, Lee D*,
Booth L*, Shepherd HA**. Royal Hampshire County Hospital,
WVinchester**, North & Mid-Hampshire Health Authority, Basingstoke*.

Background: It has boen estimated that approximately £400 million is
being spent annually on acid-suppressant drugs in the UK. Traditionally, a
large proportion of the NHS budget is spent on treating patients with
peptic ulcer disease (PUD) mainly in the form of maintenance therapy.
Now that PUD can be cured by H. pylori. eradication and the cost of
cimetidine is cheaper due to expiry of its patent, significan: savings could
be made oy auditing prescriptions at a wider level. Aim: To undertake an
audit oflotrg-term acid suppressant drugs in 2 general practices. Method:
2 GP practices (30,000 population) with computerised records were
recruited. Patients on long-term acid-suppressants were identified by
selecting those that had received a minimum of 2 prescriptions within a 6
month period (at least 4 weeks per prescription) over a one year period
(1995). Data was collected regarding type, duration and cost of acid-
suppressants used and investigations carried out (endoscopy or barium
meal). Results: 455 patients fulfilled the selection criteria. The table
shows the prescriptions given over a one year period according to
investigation and diosis.

Diagnosis Cimidine Other H2 Omeprazole Lansoprazole
no(%/o) no av. wks no av. wks no av. wks no av. wks

Normal 46(10) 26 20 16 20 17 22 2 5
PUD 76(17) 43 25 30 28 18 19 7 14
GORD 166(36) 78 20 28 26 68 25 15 12
Other 5 (1) 1 48 1 12 2 40 2 22
NI* 162(36) 79 19 68 28 35 20 8 6
Out of a total cost for these prescriptions £77,721.62, 17% (£13,212.68)
is accounted by PUD and 36% (£27,979.78) of the budget for those not
investigated (NI*). By giving H. pylori eradication to patients with PUD
and converting those NI to cimetidine, annual savings of up to 53%
(£41,1'2.46) could be produced after a one off cost of approximately
£2,500 for eradication therapy. Conclusion: If these practices are
representative of the general trends, over 50% savings could be realised
by implementing these 2 simple strategies.

IS IT POSSIBLE TO DIAGNOSE DYSPEPSIA ACCURATELY
IN GENERAL PRACTICE? APS Hungin, MG Bramble, N Idle.
Northern Research Network (NoReN), Eaglescliffe Health Centre,
Stockton on Tees; Endoscopy Centre, South Cleveland Hospital,
Middlesbrough, UK.

There is pressure on GPs to reach an accurate working diagnosis for
patients presenting with dyspepsia, partly to tailor the use of
investigations and therapy appropriately. Dyspepsia is common,
constituting 5% of consultations and the physician's clinical diagnostic
decisions determine the initial management.
Aim To determine the accuracy of GPs' working diagnoses for

dyspepsia in patients who subsequently had on open-access
gastroscopy (OAG).
Method A survey, on Teesside, England, of the pre-endoscopic

diagnosis ofGPs and a comparison with the gastroscopy results.
Results Information was available on all 6,700 patients referred for

OAG by 145 GPs over 5 years, in one health district. The main
pre-endoscopic diagnoses were: duodenal ulcer (38%);
gastro-oesophageal reflux disease and hiatus hernia (46%); gastric
ulcer (12%) and cancer (3%). The overall endoscopic findings were:
"normal" (35%); oesophagitis (17%); peptic ulcer (15%); hiatus hernia
(13%) and cancer (0.6%).

The predictive values and sensitivities were: oesophagitis/hiatus
hernia 46%, 82%; peptic ulcer 22%, 55%; cancer 4%, 1%.

Conclusions Apart from gastro-oesophageal reflux disease, for
which the predictive value is likely to have been higher if the diagnosis
was extended beyond merely morphological changes, the accuracy of a
specific diagnosis was poor. This reflects research on the predictive
value of dyspepsia symptoms. Investigation remains crucial if a firm
diagnosis is required. Guidelines based on presumed diagnoses remain
of limited value and the odds of getting the diagnosis correct might be
improved statistically by tossing a coin!

DIFFERENCES IN DIAGNOSTIC YIELD OF UPPER
GASTROINTESTINAL ENDOSCOPY IN DYSPEPTIC
PATIENTS ON PROTON PUMP INHIBITORS AND H2
RECEPTOR ANTAGONISTS
RMS Mitchell TCK Tham, JSA Collins, RGP Watson. Division of
Medicine, Royal Victoria Hospital, Belfast, N. Ireland, U.K.

Patients attending for diagnostic oesophagogastroduodenoscopy
(OGD) for dyspeptic symptoms are often on acid suppression
therapy which has not been discontinued prior to endoscopy. It is
likely that this treatment may reduce the diagnostic yield of
endoscopy. However, few studies have evaluated this.
AIM: To compare the diagnostic yield of OGD in uncomplicated
dyspeptic patients taking proton pump inhibitors and histamine (H)2
receptor antagonists at the time ofendoscopy.
METHODS: 4450 diagnostic OGDs performed in our unit between
1993 - 96 were analysed retrospectively from a prospective
database. Patients were excluded if they had sinister symptoms
(vomiting, dysphagia, weight loss, anaemia, GI haemorrhage), were
on NSAIDs or were undergoing repeat or surveillance endoscopy.
RESULTS: 2649 OGDs (60%) fulfilled the criteria for
uncomplicated dyspepsia. Of these, 803 (30%) underwent OGD
while on acid suppression therapy. 406 (50% of patients on therapy)
were on proton pump inhibitors of which 224 (55% of this group)
had positive endoscopic findings (duodenal ulcer/duodenitis 35%,
oesophagitis 58%, gastritis/gastric ulcer 29%/o). 397 (49% of patients
on therapy) were on H2 receptor antagonists of which 273 (690/o of
this group) had positive endoscopic findings (duodenal
ulcer/duodenitis 45%, oesophagitis 43%, gastritis/gastric ulcer
30%). The positive diagnostic yield of endoscopy was significantly
higher in the group on H2 receptor antagonists compared to those on
proton pump inhibitors (P<0.001).
CONCLUSIONS: Treating patients prior to endoscopy with
proton pump inhibitors significantly reduces the diagnostic yield
compared to H2 receptor antagonists. If possible, proton pump
inhibitors should be avoided prior to endoscopy.
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DYSPEPSIA AND IRRITABLE BOWEL SYNDROME IN THE
COMMUNITY. P Moawyedi. D Braunholtz, S Mason, AC Dowell,
IDG Richards, ATR Axon on behalf of the Leeds HELP study group.
Centre for Digestive Diwases, Leeds General Infirmary, Centre for
Priay care and Health Services Research, Leeds University,
Clinical Trials and Research Unit, Cookridge Hospital, Leeds, UK.

Introduction: Recent reports suggest IBS and dyspepsia are
common in the community and frequently overlap. These studies
have involved relatively few patients (approximately 1,000) and
employed self-report questionnaires. We have investigated these
symptoms using a nurse administered questionnaire in a large
population survey. Methods: Subjects between the ages of 40-49
years from the Leeds and Bradford area were invited to attend their
local general practice to complete a nurse administered validated
dyspepsia questionnaire. Information was also collected on lower
gastrointestinal symptoms fulfilling the Manning criteria for IBS.
Results: 8,432 subjects (25% response rate) were recruited into the
study (mean age 45 ± 3 years, 53% female), 38% had dyspepsia and
10% had IBS. In subjects with dyspepsia 70/o had mild symptoms,
21% moderate and 90/o severe as defined by the dyspepsia
questionnaire. 36% had heartburn as the predominant symptom, 32%
epigastric pain and 32% other symptoms. Dyspepsia was
significantly associated with social class (I - 37%, V - 47% dyspeptic
x2<0.0001) but not gender (male - 39%, female 37% dyspeptic
X2=0.2). Conversely IBS was associated with gender (male 7%,
female 13% IBS X2<0.0001) but not social class (I - 11%, V - 11%
IBS x2 = 0.7). There was considerable overlap between subjects with
IBS and dyspepsia (subjects with IBS 54% dyspeptic vs. 36%
dyspeptic without IBS X2< 0.0001) and in particular frequency of IBS
increased with increasing severity of dyspepsia (mild - 11% IBS,
moderate - 17% IBS, severe - 24% IBS X2 <0.0001). Conclusion:
This study confirms IBS and dyspeptic and IBS symptoms are
common in the community and that significant overlap occurs
between the two conditions.

How are oatients Dresentin to Accident & Emereency with upner

MA Asante, A. Verma and TC Northfield
Dept. ofMedicine, St. George's Hospital Medical School London. UK.

Background: The recent audit on Upper Gastrointestinal bleeding by the Royal
Colleges of Physicians and Surgeons suggested that mortality of upper gastrointestinal
bleeding cannot be predicted accurately without prior endoscopy. This suggests that all
patients presenting with acute gastrointestinal bleeding should undergo diagnostic
endoscopy before discharge from hospital. Accident & Emergency is the first point of
call for most patients presenting with upper GI bleeding but the management of this
condition in this setting has not been audited in the light of findings from the above
study. We have therefore audited the management of upper gastrointestinal bleeding
presenting to our Accident and Emergency (A&E) departmnt.
Method: Computerised details were retrieved for all patients presenting to St.
George's Hospital A&E, coded as having bleeding from the upper GI tract between the
periods of 1/3/95 to 2812/96. The proportion of patients discharged from A&E were
determined. Notes were retrieved for all patients discharged from A&E to determine
reasons for discharge. The computerised records of the endoscopy unit were checked
to identify which of the discharged patients had been endoscoped within the time
period. Records of the births and deaths registry were also checked to determine which
of the discharged patients died within 30 days of presentation to A&E.
Results: 234 out of 82,316 (0.28%) patients presented to A&E with an upper
gastrointestinal bleed. 12.39%(29/234) patients with a history of upper GI bleeds were
discharged from A&E, the remainder were admitted. Of the 29 discharged, 2 refused
treatment and 7 records could not be retrieved. The median age of those discharged
patients were significantly lower than those admnitted. (29.5 years, range 21-95 vs. 65
years, range 16-97, p=0.00003). The median haemoglobin for those discharged was
14.65g/dl (range 12.7-16.4). The clotting screen was determined in only 4 out of the
20 discharges. 2 patients had significant co-morbidity. The presumed diagnosis at
discharge were Mallory Weiss tear (n=9), gastritis (n=4), peptic ulcer (n=l), none
(n=6). Within three months following presentation, 2/20 had been endoscoped (1
duodenitis, I normal) amii 0/29 died.
Conclusions: More than 10% of GI bleeds are discharged from A&E without prior
endoscopy. Although these were low risk patients with negligible short term mortality,
they were not completely assessed and a diagnosis was not made in a significant
proportion. There is a need to review the policy of admission and endoscopy for all
cases of upper GI haemorrhage, and the education ofA&E doctors.

PROPHYLAXIS AGAINST NSAID RELATED ULCERS AND THEIR
COMPLICATIONS- CURRENT PRACTICE IN GASTROENTEROLOGY
CENTRES IN THE UNITED KINGDOM.A S Taha.M Segwagwe,AA Dunk,
J Wojtulewski,Departients of Gastroenterlogy and Rheumatolology,Eastboume
General Hospital,Eastboume,East Sussex,U.K.

In recent years,NSAIDs have been shown to increase the risks ofpeptic ulcers
and their complications,with some NSAIDs being more damaging than
others.Little is known about the practical response of gastroenterologists to these
observation ,or about their use of prophylactic agents (misoprostol,or specific
acid inhibitors).

Methods:to explore the current practice in NSAID ulcer prophylaxis, a
confidential questionnaire was sent to senior gastroenterologists in a randomly
selected number of UK gastroenterology centres,enquiring about the incidence
of ulcer complications(compared with previously reported epidemiological
studies),their specific and coffiparative use of prophylactic agents and the degree
oftheir satisfaction with such agents,the criteria they use for selecting pationts
for prophylaxis,their recommendations for reducing the risk ofNSAID ulcer
complications,and the frequency and pattem of their prescribing ofNSAIDs
with/without prophylactic agents.
Results:Responses were received fromn representatives of42 centres throughout

the UK.The risks of NSAID ulcer complications were described as being still as
common or more common,than previously reported in epidemiological studies,by
79% of respondents.Ulcer prophylaxis(NSAID+another agest) was thought by
86% as being successful,safe,and/or satisfactory;not essential by 36%;very
costly by 43%;and inconvenient by 39%.The first choice prophylactic agent was
ranitidine(preferred by 39%),followed by omeprazole(36%).The least favoured
agent was misoprostol(least considered for use by 46%).Only 1% would give
prophylaxis to all NSAID users. Patients at risk were the elderly(in the practice
of 57%)and those with previous history of ulcers(7 1 %/o)or ulcer
complications(39%).To reduce the incidence ofNSAID related ulcers and their
complications,the restriction ofNSAID use was reconmmended by 540/oand
shifting to milder new NSAIDs by 1 8%.The rates ofprescribing NSAIDs or
their prophylactic agents have remained unchanged in the practice of 82% and
79%,respectively.

Conclusions.Although the current practice in NSAID ulcer prophylixis is
believed to be successful and satisfactory,further improvements are still required
to overcome the persistence of ulcer complications.

ENDOSCOPIC STIGMATA, ACID SUPPRESSION, QUALITY OF
LIFE ANDDEATHFROMUPPERGASTROINTESTINAL BLEEDING
GM Hawkey', AT Cole ', RG Long2, CJ Hawkey'. GI Trial Service,' Div
Gastroenterology, University Hospital and 2Div Respiratory Med, City
Hospital, Nottingham UK.

INTRODUCTION: We previously reported that profound acid suppression
with lansoprazole and use ofthe anti-fibrinolytic drug tranexamic acid could
reduce peptic ulcer bleeding evident at endoscopy. We now show the value
of this measure as an index of bleeding severity and as a determinant of
clinical outcomes and the ability of drug therapy to influence these clinical
outcomes.
METHODS: 414 patients admitted with upper gastrointestinal bleeding were
treated with placebo, lansoprazole 60mg, then 30mg bd, tranexamic acid lg
qds, or both drugs for up to 4 days. Logistic regression analysis using
likelihood ratios and a backward stepwise approach was used to identify
significant determinants of endoscopic and clinical outcomes.
RESULTS: The significant determinants of finding more than a trace of
blood in the stomach at endoscopy were high risk clinical status (3.3, 95% CI
2.0-8.5 fold increase, p=0.013), age (1.5, 1.2-1.9 fold increase per decade,
p<O.OI), interval to endoscopy (0.93, 0.89 - 0.97 fold decrease per hour,
p<0.001) and treatment with lansoprazole (0.45 (0.21-1.0) fold decrease,
p=O.O55). The amount of blood at endoscopy (5 point scale) was the strongest
determinant of re-bleeding (17.6, 5.3-58.3 fold increase for highest vs lowest
grade), transfusion (4.7, 1.4-15.6 fold increase) and surgery (19.0, 3.3-108.4
fold increase). For high risk patients, risks were increased for re-bleeding by
2.8 (1.1-7.0), transfusion by 3.0 (1.5-5.8) and surgery by 8.2 (2.0-33.9). Death
was 27.0 (7.4-97.5) times more likely in high than low risk patients. A low
quality of life index was associated with death (0.579 vs 0.9477, p=0.08) but
not other outcomes. Fewer treated patients (3.8%) underwent surgery than
placebo recipients (5.9°/o) but differences were not significant.
CONCLUSIONS: Drug therapy can reduce established gastrointestinal
bleeding and could reduce need for surgery. A less clear cut effect on death
as an outcome may reflect the influence of other factors such as perceived
qualify of life, which affect management. Trials ofpharmacotherapy designed
to improve clinical outcomes should take this into account.

A61

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.40.S

uppl_1.A
45 on 1 January 1997. D

ow
nloaded from

 

http://gut.bmj.com/


Gut 1997; 40 (suppl 1)

F245 F247

F246 F248

IMPROVINGTELONGTERMMANAGEMENT OF BLEEDING
DUODENAL ULCER. M cAUd JSW Taylor, SD Ryder,
Univenity Hospital,N
Infwodou,
Duodenal ulceration (DU) is commonly complicated by haemorhge,

which often recurs. Risk factors include H. pylori (Hp) infection and
ingestion ofnon-steroidal anti-inflammatory drugs (NSAIDs).
Methods
We audited the long term management of all patients who survived a

DU bleed in this hospital in 1993 (n=60) and repeated the audit in 1995-6
(n=98), after encouraging referml of patients to gastroenterologists and
promoting the use of the following steps aimed at reducing the risk of
recurrent haemorrhge: 1) stopping NSAIDs if implicated, 2) successful
eradication ofHp if present, or 3) long term acid suppressant therapy if
steps 1&2 could not be satisfied (Gut 1995;36:A35). Statistical analysis
was performed using the X2-test.
Resuls
According to these guidelines, only 48% received optimal management

in 1993, but this improved to 83% by 1995-6 (P<0.001). Patients were
admitted under gastroenterologists (1993:27%; 1995-6:72%; P<0.001)
and non-gastroenterologists. NSAID use (42% and 36%) and Hp
prevalence (62% and 72% respectively, NS) were similar during both
periods. NSAIDs were stopped in all but 4 patients who were maintained
on long term acid suppressants. Patients underwent Hp investigation
(1993:62%; 1995-6:100%; P<0.001) and of those infected, 83% in 1993
and 62% in 1995-6 received eradication therapy (NS). Subsequent
investigation to ensure eradication success was anranged in 1993 for 50o/o
and in 1995-6 for all patients (P<0.001). Non-compliance with follow up
fell from 20 to 5% (P<0.001).
Conclusions

1) Poor long term management of DU improved between 1993 and
1995-6. 2) This was due to better management ofHp infection, and 3) was
associated with the establishment of guidelines, increased referral of
patients to gastroenterologists and improved patient compliance with
follow up.

ARE ABNORMAL LIVER FUNCTION TESTS PROPERLY
INVESTIGATED IN GENERAL PRACTICE?. P Sherwood, I
Lybum, S Brown and S Ryder. Division of Gastonterology,
Queen's Medical Centre, Nottirnham. NG7 2UH.

Background. The significance of abnormal liver function tests
(LFTs) has not been stressd to general practitioners but often
imply significant liver pathology.
Metds. In February and March 1995 all a LFTs

(twice upper limit of normal for alanine transaminase [ALT],
Gamma glutamyl transpeptidase [GGTJ and alkaline phosphatase
[ALP]) were identified from the paftology database. Between 15
and 18 months later, all cases identified were reviewed using
hospital databases and GP records. Appropriate investigation
was determined as either repeating LFTs within the study period
and taking no action if results normalised or if the abnormality
persisted undertaking a screen of hepatitis B and C serology,
serum ferritin and autoantibodies and an ultrasound scan for
raised GGT/ALP.
Results 311 abnormal results were identified, follow-up data

was obtained in 289 (93%). 177 were already under follow-up by
hospital consultants with known liver disease. Of the 112
patients presenting for the first time with abnormal LFTs, 11 were
repeated and had normalised, 13 had died and 10 left the
practice. In 23 patients investigation was not required (age, other
diagnosis) and 9 were referred for investigation. 46 (41 %)
received no investigation or inadequate investigation. None had
hepatitis C serology or ferritin levels checked, only 5/46 had
hepatitis B serology. It was clear from the GP records that
alcohol was thought to be the cause in 29 and no further
investigation was undertaken.
Conclusions. Abnormal liver function tests are poorly

investigated in general practice. Many GP s appear to assume
that abnormal LFTs are always due to alcohol abuse and appear
unaware of relatively common liver diseases such as hepatitis C
and haemochromatosis.

COMPLETION OF THE AUDIT CYCLE AND ITS
POSITIVE IMPACT ON THE MANAGEMENT OF
UPPER GASTROINTESTINAL BLEEDING IN A
TRUST. C.C.HeRworth, S.Barton, M.Newton, W.R.Burnham.
Oldchurch Gastroenterology Unit, Romford, Essex.

Trusts may consist of several District General Hospitals. Thus the
endoscopic treatment of upper gastrointestinal (GI) bleeding may
differ. The aim of the audit was to compare the endoscopic
management within the trust, and if it differed to implement a unified
management policy and then reassess. In the Trust studied there were
two district General Hospitals: Hospital A (where no interventional
endoscopy was practiced) and Hospital B (which performed
interventional endoscopy). A retrospective survey over 6 months
showed: 1) Hospital A admitted 38 patients (60% had a gastroscopy,
22% no investigation and 18% had a barium meal). Average wait for
an endoscopy was 4 days (range 1-10), barium meal was 17 days
(range 2-42) and the average length of stay was 7 days. 2) Hospital
B admitted 88 patients; 99% investigated by endoscopy with an
average wait of 1.2 days. Average length of stay was 7.5 days. As
Hospital B not only endoscoped more of their patients than Hospital
A but endoscoped them sooner after initial admission and as
therapeutic endoscopy is valuable in some causes of upper
gastrointestinal (GI) bleeding, it was proposed that Hospital B would
accept upper GI bleeds from Hospital A via ambulance once the
patient's condition had been stabiised. Over the following 12
months a prospective study showed that 68/87 patients admitted to
Hospital A were endoscoped at Hospital B. Of those transferred the
average wait for endoscopy was reduced from 4 days to within 24hrs
but 12/19 patients reining as inpatients at Hospital A waited an
average of 4.2 days (range 1-7), 4/19 patients had endoscopy as an
outpatient and 1/19 had barium meal as an OPD (after 16 days).
15/68 (22%) of patients transferred required injection sclerotherapy,
one of whom required surgery. 2/38 patients went to theatre in the
previous 6 months compared to 3/87 (2 at Hospital A and 1 at
Hospital B) in the second period (p=0.6). Overall mortality was not
significantly affected (1/38 before and 5/87 after, p=0.7). No deaths
were attributable to the journey by ambulance. Due to
the audit, differences in the management of GI bleeding were
identified. The introduction of a unified management policy
significantly improved i) both the speed and frequency (p<0.01) of
endoscopic investigation, ii) allowed therapeutic endoscopy in 22%
of patients that would have otherwise not received it.

INTERPRETATION OF A HEPATITIC BIOCHEMICAL PICTURE
ND Hawkes, MW Whitehead, I Hainsworth, JGC Kingham.

Singleton Hospital, Sketty, Swansea, SA2 8QA.

Introduction and Aims: Biochemical hepatitic abnormalities are usually
thought to be due to viral hepatitis, drugs and only rarely hepatic anoxia.
It is our impression that this is not the case. We aimed to identify the
causes of markedly elevated AsT (>400iu/1) in the setting of abnormal
liver tests and in the absence ofmyonecrosis as determined by normal CK.

Methods: A six month prospective study (June to December 1996) of
the causes of raised AsT greater than ten times normal performed by a
centralised Biochemistry Department serving a population of
approximately 200,000 (two District General Hospitals and the
community). All patients with AsT>400iu/1 were identified by the
laboratory. The patient's notes or general practice records were then
studied to see if the increased AsT and its cause were noted, the
subsequent AsT values were then recorded and the clinical outcome
ascertained. The final diagnosis was decided by reviewing the notes.
Results: 103 patients were identified, (mean age 62.5 years, 51 men).
Final Diagnosis No Peak AsT (iu/l) AsT<2x 40iu/1 Mortality

Mean (range) at 2 weeks (%/6)
lIepatic hypoxia 561 1581 (406-7759) 100 44.6
Gallstone related 21 847 (405-2936) 92.3 0
Drugs 8 6361 (462-27577) not available 0

Heaii(viral/AI) 8 781_(401-1387) 12.5 0
Other/unknown 10 1607 (425-9747) not available 150.0
Mean recovery time (days); hepatic hypoxia 5.75 [SD 2.84], gallstone
related 5.25 [SD 4.64]. A markedly raised AsT was recorded in the
hospital notes of63% and the cause only rarely (43% correct diagnosis).
Conclusion: The commonest cause ofa hepatitis like biochemical picture

was found to be hepatic hypoxia (54.4%) followed by calculus obstruction
of the biliary tract (20.4%). 3 patients had Hepatitis B and 2 EBV and
none Hepatitis A. Drug causes were paracetanol (6) and ecstasy (2). The
AsT values for patients with calculus obstruction retumed to normal most
rapidly. In those surviving hepatic hypoxia it had usually fallen in a week
and those with 'true hepatitis' (viral or autoimmune) the elevation was
prolonged.
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AVAILABILITY AND USAGE OF INTERFERON ALFA (IFN)
FOR TREATING CURCUIC HEPATITIS C IN TE U.K.
C wYvL.Ai, N Fouweather, N Balaratnam, E D
Srivastava, N C Allison. Gastroenterology Unit
Royal Gwent Bospital, Newport, South Wales.

IattgdMntLjn: In 1995 we surveyed all UK
gastroenterologists on treatment of hepatitis
C. We have now sent a follow-up questionnaire
to 455 UK gastroenterologists to assess numbers
and indications for treatment, doses and length
of IFN given and resistance to funding of IFN.

BamLnj±: There were 344 replies, ie. a 76%
response rate. The table groups the physicians
giving IFN according to the numbers treated in
each of the two years:

. treated wth TN-1 1-5 6-1i0 11-20 >20

1995 (101 physicians) 72 15 7 7
1996 (129 physicians) 80 26 10 13

Ind,ations and regimes: Of 147 offering IFN,
140 (95%) based decisions to treat on biopsy,
114 (78%) on PCR testing, 13 (9%) on genotyping
and 9 (6%) on quantitative viral measurement.
Starting doses varied from 1-lOMu 3x wk. Most
treat for 6 months but 44 (30%) continue for at
least one year if there are early signs of
response, and some treat for up to two years.

Ennd±ng: 61 physicians (25%) said funding
difficulties had forced them to ration therapy.
Where stated, this was due to reluctance from
own trust (5), fundholding GPs (4) and/or
health authorities (24). Authorities refused
funding in 15 cases, had capped numbers treated
(7 cases) or insisted on referral elsewhere.

Orn~Jacluna: Although more patients with
chronic hepatitis C are receiving IFN, some are
denied treatment due to lack of funds. There
is still resistance to funding, usually from
purchasers. There is a need for consensus on
dose and duration of therapy.

"ROUTIINE" PATHOLOGICAL EXAMINATION OF THE
GALLBLADDER ISA FUTILE EXERCISE

HW TAYLOR, IKCILANQ

Depu1mm of Suw.y, W4p Crs Hoq}i_,I non

Alm: To cvuaW dth km"fabi d pracdi of roude
htooiamsO ac ed at

Mthod: The compasSed patholop repm ofa thgus lddu
xcied a aur ls behween Jmawy 1990 and Apt 1996 wer
reviewed. Whom a diapwo of caresm of th d W made,
the notswon exanined to ddb ewhehw tis wa bcsfedbore
ahitptood~ wa known.

Results A toa of 978 gadde wer subenoed forhnoica
examnatio 6 wer diosd sadenociinma. In as ths case te

wo o d te a nwe ic ofm y
at Ope n (in only one case Wsu the ap sed pre-
operatily In d ies, h a in of aml cieod
gasiladder did not p ie any addiional ued_iesInmion ow tha
provided by selecv histloy of lem Mgc were pr- or per.
operatively susp_ s a no _neXPect cancer weM found.

Conclusion: Savins in rsource, both fin and of np ,my
be realwd if a reduced number of m proceed. We feddtd
caefid inpection of the gl ncludingopening the peinu and
exi-nin ithe mucosa, at t endof e opeadn shoud be mndoy,
and be abk to ientify a ins m need of forna hisoky. None of
the tuno in our series woud have remaind iuetdif such a
poicy was in plce. We thrfore sugest dut dt pracic of routine
histological examinao of al removed gabdr be abanoed, and
ta a more considered approach be adopted.

PRESCRIBING HABITS IN PRIMDARY BlLUARY CIRRHOSIS-
A NATIONAL SURVEY

A Vm IRP Jazraw TCNortfd
St George's Hospital Medical School, London

Primay biiary cirrhosis (PBC) is a chronic cholestatic liver
disease of unlmown aetiology. A number of drugs have been used in its
treatment, however only ursodeoxycholic acid (UDCA) has been shown
to improve suvival.

The aim of this study was to deterin e the cufrent prescrbing
habits in PBC of al practiing gastroenterologists in Britain.

A postal questionnaire was sent to gastroenterologists, followed
by a second questionnaire sent a month later to the non responders. The
list was obtained from a commercial source, cross referenced with the
BSG handbook, current Medical Directory, and retums on the
questionnaire ofthe consultant's speciality.

449 doctors were sent questionnaires. 377 (83%) replied. Of
these, 56 were excluded from fiuther anaysis as they were not practising
gastroenterologists. There are an estimated 4311 patients with PBC seen
in hospitals, of these only 1372 (32%) are seen in liver units. 91% of
doctors look after patients with PBC (median 10 patients, range 0-500).
283 (89%) doctors prescribe UDCA (dose: median 5-10 mg/kday,
range 2-23 mg/kg/day, frequency: median twice a day, range 1-4). 233
(73%) prescribe cholestyramine, of which 216 (93%) also prescribe
UDCA. Only 45 (14%) doctors prescribed other treatments for PBC
(colchicine-13, steroids-24, penicillamine-9, immumomippressants-lO).
Also, only 53 (17%) treated the complications of PBC (fat soluble
vitamins-37, calcium-15, bisphosphonates-6, HRT-1, antihines-lO,
rifampicin-I0).

In conclusion, virtual al gastroenterologists look after patients
with PBC. These patients are largely managed in non-liver units. The
majority of doctors use UDCA and potentially 95% ofpatients are on it.
However, there is a very large dose range being prescnrbed.
Cholestyramine is used by the majority of doctors who also use UDCA.
As there is a potential for inteqction between these agents,
(cholestyramine is a bile salt binding agent) patients are effectively
unlikely to be having the prescribed dose of UDCA, or are taking
medication numerous times a day. Very few doctors use altemative
therapies to UDCA, and few treat the complications ofPBC like pruitus
(apart from with UDCA and/or cholestyramine) and bone disease. There
appears to be need for review ofprescribing habits in PBC.

The use of a connection device reduces the cost of cyclical
parenteral nutrition. IP McWirt, J Tait, and CR Pennington,
Department of Gastroenterology and Clinical Nutrition, Ninewells
Hospital & Medical School, Dundee DDI 9SY.

Cyclical parenteral nutrition (PN) is the optimal treatment for all but
acutely ill patients. Aseptic techniques are required for catheter care to
avoid complications, especially infection. The Interlink"m is a self-
sealing injection site which can be used up to 200 times. This is a
closed system so there is less need for sterile equipment.

The aim of this study was to compare the cost and nursing time
involved in standard catheter care procedures with that of a connection
device, and to assess the safety ofthe device.

The cost of equipment required for each procedure was calculated
using protocols for catheter care for the conventional method and the
Interlink"m. A comparison of the mean length of time for
commencement and completion of the infusion was carried out. An
experienced nurse was timed on three occasions commencing and
completing infusions using each method. The cost (£) is shown below.

Conventional Interlink"m (% savings)
Commencement 2.12 0.63 (70)
Completion 2.59 0.85 (68)
Totals 4.71 1.48 (69)

The mean nursing time for commencement reduced from 12 (range
11.5-12.5) to 4.5 (range 3.7-5) min (62.5% saving) while completion of
the infusion was reduced from 12.5 (range 12-13.5) to 5 (range 3-5)
min using Interlinktm (60% saving). The actual cost of nursing time is
difficult to quantify because of the variation in the grade of nurses
carrying out the procedure.

One episode of catheter-related infection has occurred during fifty-
five courses of central parenteral nutrition following the introduction of
the Interlinkt"m. We have demonstrated that the use of the Interlinktm
system is safe, it r'!uces nursing time and saves £3.23 per episode of
cyclical PN. This is a useful development for the management of
patients receiving central parenteral nutrition via central catheters.
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IS A SINGLE DOSE OF PROPHYLACTIC ANTIBIOTICS
EFFECTIVE IN PREVENTING STOMA INFECTIONS
FOLLOWING PEG INSERTION
By; H Arrowsmith, M Tracey, I M Chner, Department of
Gastroenterology, Birmingham Heartlands Hospital, Bordesley Green,
Birmingham, B9 5SS

Local stoma site infections are a common problem following PEG
insertion. Recent studies have suggested prophylactic antibiotics way
reduce infective problems and our PEG guidelines were modified to
include the use of a single intravenous dose of Augmentin 1.2
grammes, 30-60 minutes before PEG placement.

An audit was undertaken in two parts. A prospective audit
evaluating all patients having a PEG inserted after the use of a
prophylactic dose of antibiotics (n=46). Nursing care was evaluated
by the Clinical Nurse Specialist (CNS) in Nutrition who assessed the
patient at 3 days, 1, 2, 4, 8 and 12 weeks after the PEG insertion. A
retrospective audit assessed the infection rate of all PEG insertions in
the previous 6 months prior to the implementation of the antibiotic
guidelines. Twelve patients who received antibiotics for other reasons
in the retrospective audit were not included in the final analysis
(N=23). Of the 46 who received prophylactic antibiotics 22 (48%)
developed a stoma site infection, 18 of these were due to staphylococcal
aureus, of which 72% were due to Methicillin-resistant staphyloccal
aureus (MRSA). Of the 23 patients in the retrospective group 14
(61 %) developed a stoma site infection, 13 of which were due to
staphylococcal aureus of which 46% were MRSA. The greater
proportion of infections occurred in the first 3 days in the non-antibiotic
group (P<0.05). The guidelines for stoma site dressing were adhered
to in the majority of cases (79%).

Conclusion - This audit suggests that a single dose of prophylactic
Augmentin gives only very limited protection for up to 3 days
following PEG insertion and may predispose to development of MRSA
infection at the stoma site. This has important implications with
regards the use of antibiotic prophylaxis and PEG stoma care.

RATE OF SPONTANEOUS SWALLOWING AND IMPROVEMENT
WITH EXCLUSION DIET IN IRRITABLE BOWEL SYNDROME
(IBS)
TS King, Q. Tuffnell, J.O. Hunter. Department of Gastroenterology,
Addenbrooke's Hospital, Cambridge, UK.

The sensation of abdominal distension in IBS is not always due to bowel
gas, but in some patients with distension, meteorism and increased flatus,
luminal gas is a possible cpuse of symptoms. After digestion of meals
flatus contains high partial pressures of products of bacterial fennentation,
but at other times the partial pressure of nitrogen is high suggesting the
presence of swallowed air. Previous reports have suggested that
aerophagia, assessed by the rate of spontaneous swallowing under
unstressed conditions, contributes to chronic intermittent bowel
symptoms. Meuods: We investigated swallowing rate over 15 minutes
with a throat microphone and recorder in 200 consecutive patients under
investigation for suspected IBS, who also completed 2 validated
questionnaires to assess psychological profile. 1381200 subsequently
completed an exclusion diet under the supervision of a dietician, to test for
exacerbation of symptoms by food intolerance. Results: In 65 patients
who had symptomatic improvement with an exclusion diet mean number
of swallows was 7.2 (SD 5.9)/15 minutes. In 73 patients with no
improvement of symptoms this figure was 8.9 (SD 6.9)/15 minutes
(p=0.05). The success rate of exclusion diet amongst the patients with
highest quartile of swallowing rate was only 30% compared with 53% in
the remainder and 48% in the whole group. The frequency of self-
reported previous psychiatric illness was 6% in those responding to diet
and 19% in those with no improvement. Mean score in a questionnaire
assessing current psychiatric illness was 5.4 (SD 12.4) in responders and
8.0 (SD 12.0) in non-responders (p=0.21). There was a trend towards
neuroticism as a personality trait being a more frequent, and extroversion
a less frequent personality trait in non-responders. Condudons: 1)
Elevated swallowing rate identifies a group less likely to benefit from
exclusion diet and more likely to have psychological problems, but it
would be difficult to confimn that it indicates aerophagia. 2)Although the
test is simple and inexpensive, its predictive value is probably too small to
merit its inclusion in routine clinical practice.

UNDER-INVESTIGATION OF FOLIC ACID DEFICIENCY: A CAUSE OF
CONGENITAL NEUROLOGICAL PROBLEMS AND ISCHAEMIC HEART
DISEASE

Dr.N.Haslam, Dr.G.Standen, Dr.C.Probert
University Department of Medicine and Haematology
Bristol Royal Infirmary. Bristol BS2 8HW.

Folic acid deficiency is associated with anaemia,
neurological complications, birth defects and possibly,
ischaemic heart disease. A retrospective study of folate
deficiency in patients at the Bristol Royal Infirmary
from June 1995 to May 1996 was performed. Cases of folate
deficiency were identified from the Haematology computer
records and case-notes of 84 patients reviewed. In
addition to the presumed diagnosis the following were
sought to find the cause: dietary history, alcohol
consumption, drug history, past history and relevant
investigation. 84 patients were studied (mean age 69.5
years, range 21-95, M:F 34:50). In the majority (52,
61.9%) no diagnosis was reached. Most were managed by
non-gastroenterologists, an assumed dietary cause was
made despite few undergoing an adequate assessment, and
folate supplements prescribed. In only 32 (38.1%, mean
age 70.2 years, range 21-93, M:F 13:21) was a definitive
diagnosis established: 5(6%) had coeliac disease
diagnosed by duodenal biopsy, 1 (1.2%) Crohn's disease
by SBFT, 9 (10.7%) with drug associated deficiency
(4 methotrexate, 3 phenytoin, 1 trimethoprim and 1
valproate), 1 (1.2%) C.V.I.D by duodenal biopsy and 16
(19.0%) dietary deficiency by clinical history. The
majority of cases of folic acid deficiency are not
investigated. We would recommend that patients without
an obvious cause are investigated with a proper dietary
assessment and duodenal biopsy with small bowel follow
through- and further investigations if appropriate. At
a time when the F.D.A. is recommending folic acid
supplements to flour to reduce birth defects and
ischaemic heart disease, folate deficiency should be
taken more seriously in the UK.

1. Lancet 1991; 338:113
2. B.M.J 1996; 313:1419

QUAIrTY OF LIFE IN IRRITABLE BOWEL SYNDROME (IBS):
DOES IT IMPROVE WITH RESOLUTION OF SYMPTOMS?
TS. King, J.O. Hunter. Department of Gastroenterology,
Addenbrooke's Hospital, Cambridge, UK.

Composite symptom scores are frequently used to assess response in
treatment trials of IBS, but are rarely validated and may lack ability to
detect changes in quality of life. Furthermore, although 50% of patients
improve on exclusion diet, it is not known which symptoms are helped
most. Fifty successive patients with IBS completed an ordinal score
chart before and after exclusion diet. Symptoms included were pain
severity, pain frequency, stool fiequency, stool urgency, flatulence and
distension. They also made a global assessment of impact on quality of
life by visual analogue score (VAS). Mean total symptom score in all
patients was 11.6 (SD 3.9) prior to diet and 7.5 (SD 4.6) after two
weeks of exclusion diet (p=7xlOlu). All symptoms tested showed
improvement of mean score of similar magnitude with the largest
changes in stool frequency and flatus. There was a moderate correlation
(r=0.64) between change in total score of symptoms and change in
global assessment. There was improvement of VAS in 34/50 patients
(mean 57%; range 15-90). In 9/50 there was no change and 7/50
deteriorated. The mean sum of individual symptom scores before
treatment was slightly lower in those reporting improvement in well-
being by VAS(11.1 [SD 4.1]) compared with those without
improvement (13.8 [SD 4.01) (p=0.05) but it was not possible to predict
which patients would improve from either the total score or the severity
of individual symptoms. Even in the 16 patients with no improvement of
VAS, there was still a small mean improvement in every symptom, and
total score improved by mean 1.5 (SD 3.0, p=0.07). Comparing the
change in symptom score with change in global assessment, the
correlation coefficient was similar for each symptom and no single
symptom gave a better correlation than total symptom score. In
summay exclusion diet improved all colonic symptoms in EBS and in 34
of 50 patents the improvement was of sufficient magnitude to translate
into an impeovement in quality of life
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HIGH PREVALENCE OF IRR1TABLE BOWEL SYNDROME IN
PATIENTS AITENDING UROLOGICAL OUT PATIENT
DEPARTMNTM. C. Y. Fanis, J.N. Duffy, P.J. Whorwell, J.
Mofris. Departments of Medicine and Statistics University Hospital
of South Manchester, Manchester, UK .

Irritable bowel syndrome (IBS) patients often complain of urinary
symptoms such as frequency, urgency and dysuria raising the
possibility of inappropriate referral to the urologist. To resolve this
issue, the prevalence of IBS was compared in 513 patients (mean age
47) attending a urology clinic and 574 patients (mean age 43)
attending control clinics (Dermatology and ENT) by means of a
detailed questionnaire. All patients identified as positive by this
questionnaire exceeded the Rome criteria.

Resuk The overall prevalence of IBS was 31.2% in the urological
clinic compared with 21.2% in the controls (p<0.001). For all
patients studied irrespective of whether they were urological patients
or controls, the incidence of IBS was significantly greater in females
compared to males (33%vs2O% p<0.001). The prevalence of IBS in
female urological subjects was 44% vs 26% in controls and the
prevalence of IBS in male urological subjects was 24% vs 14% in
controls. Striking differences emerged in the prevalence of IBS
depending on presenting urological complaint. IBS symptoms were
particularly common in patients presenting with loin pain ( male:
40.9% p=0.004; female: 50% p=0.03), dysuria (male: 43.8%
p=0.007; female: 46.2% p=0.01) and frequency/urgency (male:
31.7% p=0.002; female: 42.4% p=0.006) .

Conclusion These results suggest that in IBS urinary symptoms
including loin pain can present diagnostic dilemmas in both the
gastroenterological and urological setting underlining the importance
of specialists in these fields working together in order to define better
ways of managing such patients.

IMMUNOSUPPRESSIVE THERAPY FOR ULCERATIVE
COLITIS (UC) - A SURVEY OP THE PRACTICE OF
BRITISH GASTROENTEROLOGISTS
W.A. %Kl, R.F.A. Logan. Division of Gastroenterology and
Department of Public Health & Epidemiology, University Hospital,
University of Nottingham, NG7 2UH.

There is considerable uncertainty about the place of
immunosuppr ve therapy in the mangement of UC. There have
been few randomised trials to guide use of immunosppressive
drugs in UC and most British texts are hesitant in recommending
their use. The aim of this survey was to determine the current
practice in this area of consultant physician members of the BSG.

Questionnaires were returned by 415 of 496 members on the
address list provided by the BSG. 80% of all respondnts reported
using azathioprine (AZA) for UC in the previous year and 35%
reported starting 6 or more paents on AZA in that year. Of AZA
users 47% used it for UC of any extent including proctitis while
15% only used it for extensive UC. Most (91 %) regarded AZA as
having more than a steroid sparing effect but duration of use varied
between < I year (12%), 1-2 years (32%), 2-4 years (38%) and >4
years (18%). 88% of AZA users usually prescribed 1.5-2.0mg/kg
/day with 42% being prared to increase to 2.5-3.0mg/kg/day.
Cyclosporin (CYC) was thought to have a role in severe UC by
69% of all respondents and 35% had used CYC in the past year,
usually on < 5 patients (32% of all respondents). Nonetheless 609%
of those using CYC estimated that fewer than a half of those treated
with CYC avoided colectomy and 56% reckoned that more than a
half relapsed after CYC was stopped. Two-thirds ofCYC users used
2-4mg/kg/day while 27% used 4-6mg/kg/day. The duration ofCYC
treatment reported by users varied from < I month (35%), 1-3
months (429%) to >3 months (24%) and 22% of users always
started an alternative immunosuppressive such as AZA on stopping
CYC while 229% reported never so doing.

Our survey shows that most British gastroenterologists use AZA
and/or CYC for severe UC and do so relatively frequently. For
both drugs there appears to be little consensus with regard to their
duration of use. These findings underline the need for furnher
randomised trials, which to recruit adequate numbers will need to
be regionally or nationally based.

BIOFEEDBACK IN THE TREATMENT OF PELVIC FLOOR
DYSFUNCTION. R Gilliland, S Heymen, DF Altomare, D Vickers,
SD Wexner (introduced by KR Gardiner). Cleveland Clinic Florida,
Fort Lauderdale, Florida.

Biofeedback has been reported to be an effective treatment for outlet
obstruction constipation, fecal incontinence, and rectal pain. The aim of
this study was to assess the efficacy ofthis treatment in these patients
and to identify factors which predict a successful outcome.
Between Feb 1989-Aug 1996, 338 patients had at least 2 sessions of

electromyography (EMG) based biofeedback (constipation=178, fecal
incontinence=l13, rectal pain=47). Manometry and concentric needle
EMG was routinely used in the investigation of all patients;
defecography was used in patients with constipation and rectal pain and
endoanal ultrasound was used in patients with fecal incontinence.
The groups were matched with regards mean age (constipation =

66.7; fecal incontinence = 62.5; rectal pain = 69.3 years). There was no
statistical difference among the 3 groups with regards the number of
sessions attended (p = 0.17)*. Patients were classified as improved or
unimproved - 48.9% of constipated patients had an increase in
spontaneous bowel niovements and decreased cathartic use (35.4%
complete resolution), 69.6% patients with fecal incontinence had a
reduction in accidents (25.9% complete resolution); 36.2% of patients
with rectal pain had some alleviation of their symptoms as noted using a
linear analogue scale ( 12.8% complete resolution). In none ofthe 3
groups was improvement related to age, gender, duration of symptoms,
or any physiologic parameter. However, there was a significantly
higher rate of improvement in patients with constipation and fecal
incontinence who attended 5 or more sessions compared with those
attending 2-4 (constipation, 53.0% vs. 22.0%, p < 0.0001; fecal
incontinence, 70.5% vs. 45.1%, p< 0.05)^. Complete resolution of
symptoms in all groups was significantly associated with completion of
therapy (constipation, 60.4% vs. 22.3%, p < 0.0001; fecal incontinence,
69.0% vs. 16.7%, p < t).001; rectal pain, 42.9% vs. 2.6%, p < 0.01)^.

Patient cooperation and participation in therapy until discharge by the
therapist are the only predictors of success of biofeedback therapy.
*Student-Newman-Keuls ^Fishers exact test

FOUR AUDIT CYCLES OF THE INFORMATIONAL CONTENT
OF HISTOPATHOLOGICAL REPORTS OF RESECTED
COLORECTAL CARCINOMAS

Dr Simon S Cross, Dr Carole A Angel
Department of Pathology, University of Sheffield Medical School,
Sheffield, SI0 2UL

We have audited the informational content of our histopathological
reports on colorectal carcinoma resection specimens at four points. In
April 93 specimens were reported using free text with no agreed
guidelines on content, in November 93 reports were free text but
guidelines had been agreed, in July 96 reports were free text with the
guidelines issued as a flow diagram and in December 96 each request
form had a proforma attached for completion by reporting pathologists.
The percentages of reports including features at each point were:

Feature Apr 93 Nov 93 Jul96 Dec 96
No. reports 50 50 43 32

Type 100% 100% 100% 100%
Grade 98% 98% 100% 100/%

Depth of invasion n/a n/a 1000/. 100%
Vascular invasion n/a n/a 88% 97%

Radial resection margin 31% 68% 86% 97%
Other resection margins n/a n/a 54% 97%
Lymph node status 98% 98% 100% 100%
Background mucosa n/a n/a 65% 100%

Dukes' stage 72% 86% 100% 100%
Use ofproforma 0% 0% 0% 94%

It can be seen that all interventions produced improvements in the
percentage inclusion of features but only after the introduction of the
proforma did all the results approach 100%. In all cases where the
proformas were used the inclusion rate of features was 100%. There
were no obvious reasons (such as report dictation) for the 3 instances of
non-use of the proforma.
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THE VALUE OF A NEGATIVE FLEXIBLE SIGMOIDOSCOPY ATP SENSrrIVE POTASSIUM
IN TEIE SURGICAL COLORECTAL OUT - PATIENT CLINIC GALLBLADDERSMOOTHNM
(COPD) R.AHM , N.C BIRD, RI CHE
S. .MRThompso Dept ofSurgical & Anaestti
Queen Alexandra Hopta, Coskam, Portsmouth Royal Halamshle Hostal, St

A mechaism for active relax
As 94% of patients in COPD do not have cancer, one of the m for the organ to both fill and en

functions of this clinic is to rule it out as simply as possible. We have well-recognised belrows"meo
determined how reliable a negative FS is to over 50cm in 3,967 patients Kv-ATPcrannls, whch in tur
attending a COPD. the contractile state of the mus

galbladders removed at routir
RESULTS for this medcanism of relaxatio
217/3967 (5.9%) paticnts had cancer. 173 cancers (79.7 %) were derivative, opens K+-ATP dcar

diagnosed by FS, 14(6.5 %/9) had an abdominal mass or anaemia (Hb calcium channls, and consequ

9.0g), 13 patients (6.4 %/) had a strictue in the bowel lumen, 10 Gallbladder snooth mudesc
(4.5 %) had adenomus polyps and fiuther investigaton revealed a pre-contracted with either cholcarbachol 10.9x10-M. A doser
cancer. Two fiuther patients who had FS to 30cm had two sigmoid constructed using aomakalim
carcinomas diagnosed on barium enema. 627 further Ba enemas 2.09x10-7M. Odtr strips were
revealed 2(0.3% yield) unexpected cancers Colonoscopy revealed one relatively selective inibtor of
small caecal cancer in a patient with a large rectal metaplasfic polyp. cromakalim DRC was construc
There were 2 missed cancers. One in a patient having FS to 30cm. and nregethnola
one who had a normal Ba enema. CCK was used to pre-contrac
Thus 2,977 patients who had a normal flexible sigmoidoscopy to 50 sgficntrelaxation at alco

+cm and who did not have an abdominal mass or anaemia, only 5 reversed at all concentrations I
(1:595) further cancers were discovered (3) or missed (2). strips). Incubation with DMSC

cromakalim DRC, produced a 4

CONCLUSION cromakalim alone.
A negative flexible sigmoidoscopy in COPD reliably rules out cancer Carbachol was used to pre-cc

in the majority of cases. This data should encourage a more selective a significant relaxation (p<0.05
use of the barium enema in this situation. Higher concentrations could
A barium enema after a normal 50cm flexible sigmoidoscopy natural decay of thecatbachol i

COPD should be viewed as equivalent to a screening investigation. K+-ATP channels have not pi

gallbladder smooth muscle. Pt
action of these channels may h
sequential filling and emptying

F262 F264

[CHANNEIS IN HUMAN
LUSCLE
SS-WILUjAJS(l), KG. JOHNSON.

vcSdences and (l)Biomedical Sdence,
heffield S10 2JF.
ationofgallbladder muscle must exist
npty through its angle duct,and for the
hanimi for filling to take plc. In
muscle, rlaxation ismodulated by
nreulate caldum dhannels, upon which
dle depends. Muscle strips from human
clwcsteqsctomy were studied, looking

ii Crmaalim,abenzopyran
mus, leading to closure ofK+-deendent
lent smooth musde relaxation.
trips mounted in 5 ml organ baths were
lecystokirin (CCK) 3.5x10-7M or
response curve (DRC) was then
Lin the concentrations of 6.9x10-11M to
incubatd with ghlbnclamide (10gM), a
'K+-ATP dhannels. After incubation a
cted as before. Control ents were
limethyl sulfoxide (DM50), the solvents
nide respectively.
et 21 strips. Cromakalim induced a
centrations (p<0.05). This effect was
by incubation with glibendlamide (14
Dadone (8strips),foflowedbya
curve similar to that produced by

ontract 21 strips. Cromakalim produced
i) in concentrations upto 2.09xO84M.
tbe assessed accurately because of
induced contraction. The effect was
ibernlamide (14 strps).
reviously been demonstrated in human
urther charactensation is needed, but the
kelp to explain the mechanism for
g of the gallbladder.

OPEN-ACCESS FLEXIBLE SIGMOIDOSCOPY FOR RECTAL
BLEEDING. RGUGlass', MSH Smith', M Brian', S Rabic', M Deakin2,
C Hall2, TE Bowling', JRB Green', CHJ Swan'. Departments of
Gastroenterology' and Surger) , North Staffordshire Hospital, Stoke-
on-Trent, UK.

Open-access flexible sigmoidoscopy should detect pathology
sooner in patients presenting with rectal bleedig. We report our
preliminary experience ofthis service in a district general hospital.
Methods From February 1996 all local GPs were provided with a
customised referral form to permit direct referal for flexible
sigmoidoscopy of adult patients with metal bleeding. We have audited
the first 134 referals to this enhanced-access-service; case notes on 126
were available for analysis.
Results Of 126 referrals, surprisingly 22% did not have any rectal
bleeding, or were inappropriate for other reasons. 81% of patients were
aged over 40, and the sex ratio was 1: 1.23 M: F. Mean ime from
referral to endoscopy was 23 days, with 79%/o performed within 30 days.
Diagnoses in patients with rectal bleeding wee nomal 22.5%,
haemorrhoids 20.4%, diverticular disease 20.4%/o, colitis 7%,
adenomaous polyps 14.3%, and carcinoma 3%. Of the three
carcinomas, only one was Dukes A. Neoplasia (polypstcarcinoma) was
not found under the age of 40. More proximal colonic e iion was
deemed necessay in 16% of opri efers.
Condus.us Although this enha d service attrcted as
high p nage of ina iopate referrals, 24% of a i r r
had a significant pathoogical lesion (coliti/ neoplasia). This high yield
is obtained at the price of significan additional inveiol wodL,
only some of which would be preveed by more rigorous screening of
inappropriat wreferrs.

THE PATHOGENESIS OF OCTREOTIDE-INDUCED
GALLBLADDER STONES - PROLONGED LARGE BOWEL
TRANSIT INCREASES DEOXYCHOLIC ACID (DCA) INPUT
RATE AND POOL SIZE
MJ Vey, DJ Gaohole AMalle', P Jaimr, GM BessW, JAH Wass?', GM
Mm* "RHiy DRwk H lEtokUnk ad Mas Sp Lab', UMDS of
Guy's & St Thns Hbsita* LIndon, and the Deps of En_doolg St
BafrxmnwsHoqapf, lodonad MeRudicKehnwy, O4bd
Badwromd: Prolnged hW bow tin and an asoae incae m the

propuion of DCA m ble4 hae bem iricated in the p of
"covatosu' dioltruidhgdder ames (GBS ad tose wtich delop
in man %angwaOK puns d long-tam wih orode (01). Howe,
thaewae*wonDCAqt 'ties( odtheatrh,sai iuin) aid poo
ins, or onfr rdIoap bAwnte vui mdlW e bowed twst time
(BI - otit m e coon is tephinse of DCA mon and
tsoqtion- inpswietswi a" aom ',orOT dGBS.
Mdbods: We,tdtbr used stabe isotopes(HDCA), sun sa and

ps dnoti-irpophyqnm specCromuiy to msw DCA kltcs,and a maker
shpe tedriquto nmem IHBT, in 4ndedp s of6 idvidas: (i) non-
acoMegac cotr ects, () arompic patiets uuwzied with OT, (i)
acrmgc puti on loghm(>3 inot) OT (100-200pg tds) and (v) on-
aclmegic paint wih dow It colaip atioI We cdohd the correatio
coeis (r)frthepkisLHIT _tDCA OingU rtead®a)pool se.

m vaiies±SEM * p<D.O5, ** p1).01
GNI LBIT DCA impt rae DCA poolse

(b) )Pwi
(i) - 25±4.2 - 5.5±1.1- - 17±3.8 -
(*) * -32±5.4 * 6.1±1.4 * In 16±5.4 ]*
(iii) [*L 50±5.8 ** 17±4.8 * * 51±13
(v) 55±3.8 13±2.7 41±5.5

Thanwea sigolfrmwinne ripsa uL.BfT and both the DCAit
rate (r=0.70, p10.001) and pool size (r=-0.83, p<0.001).
Cee:These data fiatu M the hypesis do byitung DCA

lbion'absorption, prolongation of LB1T is a iskc itor for GBS min,
bothegn walpopao and in icpt.tre withOT.
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BILE ACID METABOLISING INTESTINAL BACTERIAL ENZYME ACTIVITY: A
NOVEL FACTOR IN CHOLESTEROL GALLSTONE PATHOGENESIS
L.A.Thomas', M.J.Veysey',G.M.Murphy',R.H.Dowling',A.King2, G.R.French2

Gastroenterology Unit, Guys Campus' and Microbiology Department, St.
Thomas' Campus2, UMDS of Guys and St. Thomas' Hospitals, London, UK.

Backaround: Deoxycholic acid (DCA), a secondary bile acid implicated in
the pathogenesis of cholesterol-rich gallbladder stones (GBS), is formed in
the caecum/right colon by intestinal bacterial enzymatic deconjugation
(cholylglycine hydrolase) and dehydroxylation (7cx dehydroxylase) of the
primary bile acid, conjugated cholic acid. We and others have shown that
patients with GBS have more DCA (% of total bile acids) in fasting serum
and GB bile than normal - probably because they also have prolonged large
bowel transit times (LBTT). However, it is not known if the greater than
normal %DCA is due to increased activity of the two intestinal bacterial
enzymes, and/or increased DCA absorption.

Methods: Therefore in 8 individuals (4 with and 4 without GBS; age range
32-69 years), undergoing clinically-indicated colonoscopy, we measured the
activities of the two DCA-forming enzymes in fresh caecal aspirates, and
related the resuits to fasting serum %DCA, measured by GC-mass
spectrometry, and to LBTT measured by a radio-opaque marker shape
technique.

Results:

%DCA
LBTT (h)
Cholylglycine hydrolase activity
(U/mg protein)
7ac dehydroxylase activity
(U/mg protein)

No GBS (n=4)
18.7*3.4
23.1 ±3.48
0.15±0.09

GBS (n=4)
28.0*3.3
41.1 ±1 0.09
0.31*4.39

0.65x104 p<0.05 8.81x10-4
±0.05 t0.11

Interoretation: These resuits confirm that LBTT and %DCA in serum (and,
by implication, in bile), are greater in GBS patients than in stone-free
.controls", and show that the mean 7a dehydroxylase activity is increased by
13-fold in the gallstone carriers. However, there is no significant relationship
between LBTT and 7ax dehydroxylase activity.

Conclusion: These preliminary data suggest that there are two independent
intestinal variables (7cc dehydroxylase and LBTT) which both contribute to
the raised serum and biliary DCA, and to gallstone pathogenesis.

OBSTRUCTIVE JAUNDICE DOES NOT PROMOTE
BACTERIAL TRANSLOCATION IN MAN
JB ManceQ-Jones, P Poon, J MacFie and C J MitcheH
Combined Gastroenterology Unit, Scarborough Hospital,

Obstuctive jaundice in experimental animals predisposes to
bacterial transloation. A recnt paper (1), reporting increased
intestinal permeability in both jaundiced animals and human
patients, concluded that intestinal bile may help prevnt gut-
derived sepsis, but did not demonstrate translocation in
jaundiced humans per so. This prospective study determined
the incidence of translocation in human subjects with and
without obstuctive jaundice by culture of mesenteric lymph
nodes and serosal scrapings taken at the time of surgery.

In 35 jaundiced patients (mean age 65.3;
pancreatic/ampullary cancer 23, gallstones 5, chronic
pancreatitis 4, other 4), point prevalence of translocation was 3
(8.3%). This was not significantly different (p=0.71 Chi square,
Yates corrected) from the prevalence of 42 (12.3%) in non-
jaundiced patients (n=342, mean age 66.0). Furthermore, in a
subset of patients in wiom intestinal permeability was
assessed by a rhamnose-lactulose dual sugar probe, there was
no significant difference in permeability ratios between
jaundiced patients (n=15, LR ratio=0.041) and controls (n=22,
LR ratio=0.039) (Mann-Whitney test u=134.5. two-tailed p
value=0.35).

This study shows that in contrast to animals, jaundice does
not predispose to bacterial translocation, nor does it increase
intestinal permeability in man. We conclude that neither
process is relevant to the development of sepsis in jaundiced
patients.

1. Parks RW et al. Intestinal barrier function in clinical and
experimental obstructive jaundice and its reversal by intemal
biliary drainage. Br J Surg 1996, 83, 1345-1349.

BILIARY MANOMETRY IN AIDS RELATED CHOLANGITIS
(ARC); RELATIONSHIP TO SYMPTOMS AND RADIOLOGICAL
FINDINGS. PJ Neild. D Westaby, H Sansom*, S Padley*, BG
Gazzard. Depts of Gastroenterology and Imaging*, Chelsea and
Westminster Hospital, 369 Fulham Rd, London SW1O 9NH

Introduction: The cause of biliary abnormality and pain in AIDS related
cholangitis (ARC) is not inown though endoscopic sphincterotomy is
reported to improve symptoms. Aimi: to assess Sphincter of Oddi (SO)
function in patients with human immunodeficiency virus (HIV)
infection and suspected ARC, and correlate findings with symptoms
and cholangiogaphic appearances. Patients and methods: 16 HIV
seropositive subjects, 10 of whom had biliary pain, with serum alkaline
phosphatase (ALP) >2x upper limit of normal underwent biliary
manometry with measurement of SO basal pressure, wave amplitude
and frequency, and endoscopic retrograde cholangiogram (ERC).
Results: There was no correlation between the presence or absence of
pain and CD4 count, duration of AIDS, ALP, or single enteric
infections. Manometric parameters did not correlate with symptoms or
radiographic appearances (in particular CBD size), despite the presence
of abnormalities in 5 (31%) of subjects (SO basal pressure>40mmHg
in 3 and tachyoddia (>8/min) in 2). Biliary pain was associated with
decreased body mass index (BMI) and the presence of dual enteric
infections. Results in table are expressed as mean±SEM.

no pain (6) pain (10) p value
CD4/mm-' 27.Si22.2 30.7±13 0.9
months ofAIDS 28.7±9.4 24.855.1 0.65
body mass index (BMI)/kgm'2 23.4±0.9 19.601.0 <0.02
ALP/U/I 944.5±192.6 1463±247 0.17
SO basal press./mmHg 17.2±4.0 22.8±3.2 0.3
SO wave amp./mmHg 79.5±8.8 67±7 0.29
SO wave freq./minute' 4.7±0.8 4.0±0.4 0.43
common bile duct >8mm 3 6
presence of dual enteric infections 0 5

Conclusions: despite often severe biliary symptoms and radiographic
evidence of papillary obstruction in ARC, SO dysfunction is unlikely to
be a significant contributory factor.

MAGNETIC RESONANCE CHOLANGIOGRAPHY
IN OBSTRUCTIVE JAUNDICE
G J. Robinson, *N.C. Fisher, *D.H. Adams, *A.D. Mayer and S.P. Olliff
Department of Radiology and *Liver Unit, Queen Elizabeth Hospital,
Edgbaston, Birmingham B 15 2TH

Endoscopic or percutaneous cholangiography is invasive and not
always technically possible. Magnetic Resonance Cholangiography
(MRC) was first described in 1986. Subsequent technical advances
have allowed non-invasive cholangiography with diagnostic accuracy
approaching that of direct cholangiography.
We have used MRC to evaluate 24 patients referred to our Hospital

with obstructive jaundice between March 1995 and October 1996.
Indications for MRC (with patient numbers) were: pre surgical
evaluation (9); failed or non-diagnostic endoscopic retrograde
cholangiopancreatography (6); the presence of a Roux loop (5);
possible malignancy coexisting with primary sclerosing cholangitis (2)
and obstruction thought to be secondary to biliary calculi (2).
Subsequent diagnoses were: primary sclerosing cholangitis (9);
gallstones (6); cholangiocarcinoma (4); postoperative ischaemic biliary
strictures (2); pancreatic carcinoma (1); primary biliary cirrhosis (1)
and dysfunction of the sphincter of Oddi (1). 3 patients had previously
received a liver transplant. In each case, the information provided by
MRC has been compared with other imaging modalities and any
available surgical or pathological findings.

Technically satisfactory MRC was obtained in 23 of the 24 patients.
In 16, MRC correlated well with other investigations and with clinical
details. In 8 of these MRC was the only imaging required. In 7 further
cases, MRC provided useful information but additional imaging was
necessary in one and in 3 others, whilst MRC had accurately staged the
primary tumour, surgery revealed peritoneal disease not evident on
MRC or other imaging modalities.
We suggest that there is a role for MRC as a second line

investigation following ultrasound scanning in patients with obstructive
jaundice as it enables appropriate further management to be planned
and may avoid radiation and potentially risky invasive procedures.
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BRUSH CYTOLOGY IN THE INVESTIGATION OF BIL1ARY
STRtICTVURES: A ]PROSPECTWVE STUDY.

J.W.±QD<moiui, C.J.R. Stewart*, AF Mutch*, G Fullarton*, P.R
Mils. Depts of Gastroenterology and "Surgery, Western Inrary,
and *Department ofCytopathology, Royal hfirmry, Glasgow

The cause of a biiary tract sticture may be difficult to
determine radiologically, but a cofient diagosis of malign ncy is
desirable for management. Aim. To invesptae the diagostic and
prognostic value of biliaiy bnrh cytology at EIRCP where a bilisy
stricture was demonstted. Patieno and methods. Bnrus cytology
wasp d in 82 consecutive patients (84 samples) (mean age 69.1
years; 52 female). Brushings were taken from the bile duct in 81
patients and pancreatic duct in one pat. Cytology specimens were
interpreted by two expeienced cytopathologis Resuls. Cytology
showed normal cells in 45 samples, mainat in 25, atypical in 7 and
hyperplastic in one. Six samples were unsuiable for anaysis.
Complete follow-up data (clinical sugca or from necroscopy) was
available in 69 patients. 45 stictures were maligant (22 carcmoma
head of pancreas, 13 cholaniocarcinoma, 3 indeterminate origin,

OK1- gallbladder and ampufay carcinoma 3 each, one hepatoma), 17 were
benign (7 choledocholithiasis, gallbladder stones and chronic

IOQ~panas 3 each, papilsay stenosis, drug-induced cholestasis, benign
stricture and PSC one each) and 7 stictures were of uncertain cause.
Overall one year sunvival was 33% (mtlos cytology 16%, betini
cytology 48%, atypical 25%). Specificity of brush cytology was 93%;
one specimen was reported as atyical and the patient had common
duct stones but no tumour at laparotomy. Sensiivity was 58% (76%
pancreatic carcinoma, 46% cholangiocarcinoma), accuracy 68% and
positive predictive value 97%. There were no procedure-related
complications. Conclusions. Brush cytology is safe, easy to perform,
highly specific, and can confim the diagnosis in the majority of cases
ofmalignant bfiZary obstruction.

Immunology and inflammation F272-F301
F270 F272

PROSPECTIVE RANDOMISED TRIAL OF
LAPAROSCOPIC COMMON BILE DUCT EXPLORATION
VERSUS POST-OPERATIVE ERCP

M.Rhodes, L.Sussman. Department of General Surgery, Gastrointestinal
Unit, Norfolk & Norwich Hospital, Norwich, NRI 3SR, England.

The management of common bile duct (CBD) stones in the laparoscopic
era is controversial. Three major options are available:- pre-operative
ERCP, laparoscopic exploration of the CBD or post-operative ERCP.
Between August 1995 and October 1996, 263 laparoscopic
cholecystectomies were performed on our unit. In 225 (86%) a
satisfactory per-operative cholangiogram was obtained. In 50 of these
patients (19%), CBD stones were detected on cholangiogram. 25 were
randomised to laparoscopic ECBD and 25 to post-operative ERCP. If
laparoscopic ECBD failed, patients underwent either open exploration of
the CBD or post-operative ERCP. If post-operative ERCP failed, this was
repeated until the CBD was cleared of stones or an endoprostheis was
placed to prevent stone impaction.

Patient age and sex were similar in the two groups. Duct clearance after
the first intervention was 76% in the laparoscopic group as compared to
76% in the ERCP group. At the end of treatnent, duct clearance was
100% in the laparoscopic group as compared to 92% in the post-operative
ERCP group (two patients were left with long-term biliary
endoprostheses). Duration of treatment was a median of90 minutes (range
45-310) in the laparoscopic group (induding ERCPs for failed
laparoscopic exploration) as compared to 110 minutes (range 65-255) in
the post-operative ERCP group (p=0.12, 95% CI -5, 45). Hospital stay
was a median of 2 days (range 1-26) in the laparoscopic group as
compared to 4 days (range 2-11) in the ERCP group (p=0.006).
Morbidity was 12% in the laparoscopic group as compared to 16% in the
ERCP group.

Laparoscopic CBD exploration is as effective as ERCP in clearing the
CBD of stones. There is a non-significant trend to shorter time in the
operating theatre and a significantly shorter hospital stay in patients treated
by laparoscopic CBD exploration.

INFLUENCE OF SIBLINGS ON RISK OF HELICOBA4CTER
PYLORI INFECTION. P Moavvedi, D Braunholtz, IDG Richards,-
AC Dowell, S Mason, ATR Axon on behalf of the Leeds HELP
study group, Centre for Digestive Diseases, Leeds General Infirmary,
Centre for Primary Care and Health Services Research, University of
Leeds and Clinical Trials and Research Unit, Cookridge Hospital,
Leeds, UK.

Introduction: Childhood living conditions are the most important
determinants of Hpylori acquisition. It is unclear whether
btansmission in the family home is principally from infected parents
or from other siblings. We have investigated this in a cross-sectional
population study. Methods: Patients between 40 - 49 years in the
Leeds and Bradford area were invited to attend their local general
practice for interview by a research nurse on childhood living
conditions. Hpylori status was assessed by 3C-urea breath test.
Results: 8,113 subjects were interviewed and 28% were Hpylori
positive. Infection was related to paternal social class ( 1-14%, V-
46% infected), type of accommodation (detached-28%, back to back -
35% infected), household crowding (0.5 persons/room - 17%, 2
persons/room - 43% infected) and absence of bathroom (bathroom
present - 26%, bathroom absent - 35%) X2<0.0001 in all cases. H
pylori infection was also strongly associated with number of siblings
(0-Isibs - 200/,2-4 sibs - 29%/,5-8 sibs - 48%, >8 sibs - 57% infected
x2,0(0001) as was sharing a bed with siblings (not sharing - 24%,
sharing 390/o X2<O 0001 ). These factors remained significantly
associated with Hpylori infection in a logistic regression model with
the exception of absence of bathroom. In particular number of
siblings remained strongly associated with risk of infection (odds
ratio 1.18 for each sibling 95% CI = 1.14-1.21) when controlled for
all other factors. Sharing a bed with parents was associated with risk
of infection (not sharing - 28%, sharing 36% x2 = 0.01) but this was
not significant when controlled for other factors. Conclusin: These
data support the hypothesis that sibling to sibling transmission of H
pylori is an important mode of acquisition.
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ADULT SOCIAL CLASS AS AN INDEPENDENT RISK
FACTOR FOR HELICOBACTEI PYLOI. P Moawedi,
D Braunholtz, ID Richards, AC Dowell, S Mason, ATR Axon on
behalf of the Leeds HELP study group, Centre for Digestive
Diseases, Leeds General Infirmary, Centre for Primary Care and
Health Services Research, University of Leeds and Clinical Trials and
Research Unit, Cookridge Hospital, Leeds, UK.

Introduction: Childhood environment is the most important
determinant of Hpylori status. Hpylori can be acquired in adult life
and the risk factors that independently predict this are unknown. We
have investigated the influence of present social class and lifestyle on
Hpylori status in a large population survey. Methods: Subjects
between the ages of 40-49 years in the Leeds and Bradford area were
invited to attend their local general practice for an interview by a
nurse on childhood and adult living conditions. Hpylori status was
determined by '3C-urea breath test. Results: 8,113 subjects were
enrolled and 28% were infected with Hpylori. Paternal social class
was significantly associated with Hpylori status (1-14%, V- 46%
infected x2< 0.0001) as was present social class (1-15%, V-41%
infected X2<0.0001). When controlled for paternal social class
present social class remained significantly associated with Hpylori
infection (e.g. Paternal social class IIIm: present social class I - 18%,
social class V-36% infected X2<0.0001). Risk of infection increased
with increasing cigarettes/day smoked (0 - 27%, 5-15 - 35%, >40 -
51% x2 <0.001) and alcohol intake (<1 unit/week - 27%, 5-15 - 29%,
>40 - 31% X2 <0.01). In a logistic regression model controlling for
paternal social class, childhood household density, sharing a bed with
sibling, educational level achieved, type of accommodation and
gender present social class remained significantly associated with H
pylori infection (social class V vs. I, odds ratio 1.9 95% CI 1.2-3.1)
as did smoking (odds ratio 2.1 95% CI 1.2-3.6) but alcohol intake
became non-significant. Conclusion: Present social class and
smoking are risk factors for H pylori infection independent of
childhood living conditions.

CagA STATUS IS ASSOCIATED WITH SERUM IgA
ANTIBODIES TO 6OkDa HEAT SHOCK PROTEINS IN
H.pylori-ASSOCIATED GASTRIC ATROPHY.
SGRGBarton, VR Winrow, I Beales*, J CalamJ, JE CrabtrWe#, DS
Rampton, St Bartholomew's and Royal London School of Medicine
and Dentistry, *Hammersmith Hospital, London and #St. James's
University Hospital, Leeds.
Introduction: Whilst the mechanism by which Helicobacter pylori
causes different gastroduodenal diseases is not yet clear, H.pylori
strains producing the CagA protein appear to have greater pathogenic
potential. Heat shock proteins (HSP's) are ubiquitous, highly
immunogenic intracellular molecules induced in vitro by
inflammatory mediators. We hypothesise that circulating anti-HSP
antibodies might contribute to gastroduodenal disease pathogenesis in
patients infected by H.pyloni, particularly CagA-positive strains.
Methods: We assayed by ELISA techniques sera of patients with
H.pyloni +ve gastritis, gastric atrophy, duodenal ulcer or gastric ulcer,
and H.pyloni -ve normal controls, for antibodies to mycobacterial
(mHSP60) and human (hHSP60) 60kDa HSP as well as the CagA
protein ofH.pyloni.
Results: Serum IgA antibodies to mHSP60 in gastric atrophy patients
were elevated (mean optical density ratio=2.97, SEM=0.46 (n=43))
compared to gastritis patients (2.17, 0.30 (40), p<0.05) and to H.pyloni
-ve controls (1.82, 0.32 (45), p<0.0005). IgA anti-hHSP60 in atrophy
patients (1.60, 0.10 (28)) was raised compared to H.pylori -ve controls
(1.27, 0.12 (28), p<0.05). IgA anti-mHSP60 (2.83, 0.42 (48),) and
hHSP60 (1.71, 0.16 (32),) levels in CagA+ve patients were raised
compared with H.pylori -ve controls (mHSP60:1.82, 0.32 (45),
p<0.0005; hHSP60:1.27, 0.12 (28), p<0.05).
Conclusions: IgA antibodies to mycobacterial and human HSP60 are
associated with H.pylori-related gastroduodenal disease, in particular
gastric atrophy. CagA+ve strains of H.pylori may predispose to
mucosal damage by stimulating generation of HSP60 antibodies.
Altematively, increased mucosal damage by CagA+ve H.pylori may
increase mucosal exposure to bacterial HSP and thereby raise levels of
HSP60 antibodies.

RELATIONSHIP BETWEEN MUCOSAL PRODUCTION OF
REACTIVE OXYGEN METABOLITES AND
TOXINOGENICITY OF HELICOBACTER PYLORI. QUZhang,
JB Dawodu, G Etolhi, CG Gemmell, RI Russell. Departments of
Gastroenterology and Bacteriology, Royal Infirmary, Glasgow G31
2ER, UK

Reactive oxygen metabolites(ROM) have been impliated in the
pathogenesis of Helicobacter pylori(Hp)-related disease. Toxinogenic
strains of Hp has been associated with peptic ulceration. Previous in
vitro studies suggest that toxinogenic strains may induce a stronger
neutrophil oxidative burst. It is not known, however, if toxinogenic
strains are associated with more ROM production in vivo.
Ains: To investigate the association between gastric mucosal

production of ROM and the cytotoxinogenicity of Hp.
Methods: 88 endoscoped patients were recruited into the study,

including 38 with duodenal ulcer(DU) and 50 with non-ulcer
dyspepsia(NUD). Biopsies were taken for culture, histology and
chemiluminescence(CL, measuring ROM). Mucosal ROM production
measured by CL was expressed as millivolts(mv)/min/mg biopsy. The
ability of Hp to produce cytotoxin was tested by incubating Hp culture
supernatant on Vero cells.
Results: All 38 DU and 25 of 50 NUD patients had Hp infection.

Patients infected with Hp showed higher ROM production
(median(interquartile)) than patients without infection(154(30, 400) vs

0(-17, 0), p<0.001). 26 of 38(68%) strains from DU patients and 10 of
25(40%) strains from those with NUD induced cell vacuolation(ie
produced cytotoxin). Mucosal ROM levels were significandy higher in
patients colonised with toxin positive strains than toxin negative ones in
patients with DU (371(167, 850) vs 47(22, 126), p<0.001) and in those
with NUD(225(83, 506) vs 24(2, 40), p<0.01). In 18 DU patients in
whom Hp was successfully eradicated, ROM production was

significantly decreased from 130(43, 440) to 11(5, 22)(p<0.01).
Conclusion: Toxinogenicity of Hp appears to be associated with

increased mucosal production of ROM in vivo, which may be important
in the pathogenesis of Hp-related inflammation and peptic ulcer.

HELICOaACTER PYLORI INDUCTION OF IL-8 SYNTHESIS IN
GASTRIC EPITHELIAL CELLS DEPENDS ON GENES
THROUGHOUT THE cag PATHOGENICITY ISLAND
JE.Crabtree*, D.Kersulyte, V. Hernandez, IJD Lindley**,
DE. Berg. *St. James's Hospital, Leeds, UK; * * Sandoz
Research Institute, Vienna, Austria & Dept Molecular
Microbiology, Washington University in St. Louis, USA

Introduction: The 40 kb cag pathogenicity island (PAI),
which contains the cagA gene at its right end, is associated
epidemiologically with H. pylori virulence, and with the
ability to induce synthesis of the chemokine IL-8 in gastric
epithelial cells. Prior mutational studies have shown that
some, but not all, genes near the right end of the cag PAI
are needed for IL-8 induction. Four genes in the left half of
the cag PAI exhibit striking homologies to four ptl and vir
genes of Bordetella pertussis & Agrobacterium tumefaciens,
which are needed to deliver pertussis toxin and T (tumour
inducing) DNA respectively to eukaryotic cells. In this study
the role of genes in the left half of the cag PAI in the
induction of epithelial IL-8 has been investigated.
Methods: H. pylori strains with deletion of the leftmost

19 kb of the cag PAI, and also simple insertion mutations,
were constructed by standard recombinant DNA methods.
Isogenic mutant and wild type strains and appropriate
positive and negative controls were cultured for 24 hours
with Kato-3 gastric epithelial cells, and secreted IL-8
assayed by ELISA.

Results: Mean (SEM) IL-8 secretion above background
cell controls induced by 26695 (wild type) was 2.51 ±
0.65 ng/ml (n = 6). IL-8 concentration after infection with
the isogenic 19 kb deletion mutant was 0.37 ± 0.31, p<
0.03 (n = 6). A similar failure to induce IL-8 synthesis was
observed with null mutations in the ptGlvirBv10 homolog
and in an orf near the extreme left end of the cag PAI with
no homologs in the database.

Conclusion: Inactivation of the left half of the cag PAI,
and of individual genes within it, abolishes the ability of H.
pylori to stimulate IL-8 synthesis in gastric epithelial cells.
We infer that genes throughout the cag PAI contribute to
H. pylori virulence.

A69

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.40.S

uppl_1.A
45 on 1 January 1997. D

ow
nloaded from

 

http://gut.bmj.com/


Gut 1997; 40 (suppl 1)A70

F277 F279

SEMI-QUANTITATIVE ANALYSIS OF CHEMOKINE
munNA EXPRESSION IN GASTRIC MUCOSA AND ITS
RELATION TO THE SEVERITY OF GASTRITIS.
TSS ama S Everett, M Dixon, ATR Axon and JE Crbtree.
St. James's University Hospital and Leeds General Infirmary, Leeds,
UK. First Department of Internal Medicine, Hirosaki University School
of Medicine, Hirosaki, Japan.

Introduction: Severl chemokines are considered to play a role in
H.pylori associated gastric inflammation. However, few previous
studies have quantified the expression of chemokine messenger RNA
(mRNA) in gastric mucosa or investigated the association between
quantity of chemokine mRNA expression and polymorphonuclear
activity or H.pylori density.
Methods: Thirty-eight dyspeptic patients not receiving medical

treatment were studied. Antral+corpus biopsies were taken for histology
(Sydney System) and for semi-quantitative analysis for each of IL-8,
MGSA, RANTES and G3PDH mRNA expression. Quantities of
chemokine RT-PCR products were compared with G3PDH products of
corresponding mucosa using computer image analysis. H.pylori status
was evaluated by CLO test, histology and RT-PCR for weA mRNA in
biopsy specimens. In each biopsy specimen, the presence of cagA
mRNA was also evaluated by RT-PCR.

Results: IL-8 and MGSA mRNA expression was significantly higher
in 20 H.pylori positive patients (15 cagA positive) than in 18 H.pylori
negative patients. Mean ratio of IL-8/G3PDH was 1.00 in H.pylori
positive and 0.13 in H.pylori negative (p<0.0l), that of MGSA/G3PDH
was 1.54 and 0.45 (p<0.01) and that of RANTES/G3PDH was 0.47 and
0.19 (N.S.). In H.pylori positive patients, expression of IL-8 mRNA
was significantly higher in the mucosa which had high scores of
polymorphonuclear activity (p<0.02) and H.pylori density (p<0.01).
The expression of MGSA mRNA was also significantly higher in the
mucosa with high H.pylori density score (p<0.05).

Conclusions: Some chemokine mRNA expression in gastric mucosa
induced by H.pylori infection is associated with polymorphonuclear
activity and H.pylori density.

POSTOPERATIVE SEPTIC MORBIDITY IS RELATED TO
SEVERITY OF ILNESS AT PRESENTATION AND TO PRE-
OPERATIVE COLONISATION OF THE PROXIMAL
GASTROINESMTINAL TRACT
QBolIe CL Gilliam A, Sowdi R, Buddey P, Mitch CJ, Macie J
Conbined Gastroenterology Unit, Scarborough Hospital,
Scarborough, Nordt Yorsire

Septic morbidity occurs more f ny cidcaly ill or
imunocompromised patients. The occrnce ofmchps may be
rated to ovegowth and sprad ofgas1tointestinal bacteria. The ains
ofthis study were to assess severity of illnes usi POSSUM scorig
(Physi cal and Opative Sevrity Score for the enUmeration of
Moraihy and rbidit), to assess change in sic flora and to
reate thes to the development of seuent sepsis in a cohort of

simalpatients
A POSSUM score was obtained pre-operaively on 279 c e

surgical patients. Proximal gut niicro9ora were evaluaed by cuturing
pites obtained ically from indweflnOsiC suction

tubes.
Eighty-five (3 1%) apirates yielded no growth, 84 (30%/6)) patents

grew one organism type and 110 (39%) grew multiple orgism typ.
Candida albicans was the most abundant oaism c red and was
present in 104 (54/) of positive aprat. This was followed by E.
Coli 38 (20%/.), Strep. Sp. 33 (1W/.), Lactob 27 (14%/) and
Strep. Faecalis 23 (12%). Patients with low (<15) POSSUM scores
grew multiple organisms less frequently than those with high (>25)
scores (25% vs 63%, p<0.O1, x2). Postoperative sepsis occurred more
frequently in patients with high POSSUM scores (47% vs 15%,
p<0.05) and in patients who grew multiple organisms from their
proximal gastrointestinal tracts (51% vs 14%, p<0.01)
We condude that surgical sepsis is related to the degree of

physiological stress and that bacterial overgrowth in the
gastrointestinal tract may be an important aetiological factor.
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INHBIMON OF ISOIATED RABBIT PARIETAL CELLS
BY INTERLEUIN4 (IL-I)
Zoi HelJ.J. Edwards, I. Beales and J. Canam,
Gatroenterology Unit, Royal Postg Medical SchooL
Hammith Hospital, London, U. K.

Background: Acid secretion is inhibited on first infection with
Helicobacter pyloi and in some patients low acid secretion
persists with chronic infcon. The n by which H. pylonl
inhibits acid secretion is unknown but this infection increases
mucosal exresion of IL.8.
Aim: This study therefore tested the effects of IL-8 on intracellular
4C-aminopyrine accu atn (which correlat with acid
secretion) in a p ion ofprinary rabbit parietal cells.
Methods: Rabbit paietal cels were isolated using co enase-
EDTA digestion and enriched by cnif'Al deutriadion then
cultured for 48 hours. Cds wer pre-trated with IL-S for 24
hours over a range ofcon trtions, then '4C-ao ne was
added with and without (104M) for 30 minut.
4C-ampyrine a ion was e as percent above
basd.
Results: IL-S at 0.1 ng/ml fic inhibited basal
14C- pyre atin by 50/ ± 12 (p<0.0S, mean +
SEM). HIstamine fic y ed 14C-aminopyrine uptake
to 164% + 13 above basal (p<0.05). IL-8 at 10 ng/nl i
diminished this reponse to 71% ± 29 above basal (p<0.05).
ConDcuion: This study showed for the first time that IL-8 has an
inhibitory effet on petal cells. It inhibited basal 14CM e
accumulation and had an inhibitory effect on histamine aton
ofrabbit parietal cels in vitro.
This effect might explain why some H. pyloni infected paients
develop low rates of gstric acid secretion.

ROLE OF UNCOUPLING OF OXIDATIVE
PHOSPHORYLATION AND INHIBITION AND
CYCLOOXYGENASE IN THE PATHOGENESIS OF NSAID-
ENTEROPATHY IN THE RAT. G Sigrsson. T Mahmud, S
Somasundaram, A Roseth, R Foster, S Rafi, M Jacob,
Tavares, A Macpherson, I Biamason. King's College School of
Medicine & Dentistry, London and Aker University, Oslo,
Norway.

Background: The relative imporance of uncoupling of
oxidative phosphorylation ("topical" damage) and systemically
mediated inhibition of cyclooxygenase (COX) in the
pathogenesis of NSAID-induced gastrointestinal damage is
difficult to assess because the same phy_siochmical
propies are responsible for both effects. Methods: The
effects of R and S flurbiprofen (10 mgAkg), a weak and potent
inhibitor of COX-1, respectively, on key pathopsysiological
steps in the small intestinal damage was assessed in rats to
dissociate the effects of seWctive uncoupling from that of
inhibition of COX-1. Results: R, S and racemic flurbiproten nil
uncoupled equally in vitro and in vivo (eetron microscopy). All
increased intestinal permeblity signicantly (pc0.01) as
assessed by the 5 hour urinary eetn of 51CrEDTA
(5.6*1%, 7.1*1.2% and 9.3*2.5% following R, S and racemic
flurbiprofen, reyspectiVel, from baseis of 1.5-2.2%).
Mucosal PGE2, TXB2 and 6-keo-PGF1 a were reduced by 10,
48 and 30% by R-flurbiprofen as compared with 75-90% by S-
and racemic flurbiprofen (p<0.01). Inflammation, as ass-
by the faecal excretion of a stable granuboyte marker protein
was significantly greater (pcO.01) folowing S and racemic
flurbiprofen than with R-flurbiprofen (250, 100 and 60 mglL,
respectively, normal 10-40 mg/L). No small intesinal ulcars
were seen with R-flurbiprofen whilst S and racemate caused
ukers (mean 21*2 and 23±3, respectively). Conclusions:
Selective uncoupling with R-flurbiprofen Inc s intesn
permeability and causes low grade inflammation. Concomitant
inhibition of COX-1 is required for the development of severe
inflammation and small intestinal ulcers.
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INTESTINAL TOLERABILITY OF THE HIGHLY SPECIFIC
COX-2 INHIBITOR NIMESULIDE IN THE RAT. GS i
S Somasundaram, A Roseth, R Foster, S Rafi, M Jacob, T
Mahmud, I Tavares, A Macpherson, I Barnason. King's
College School of Medicine and Dentisry, London, UK and
Aker University, Oslo, Norway.

Background: It has been suggested that highly specific
inhibitors of cyclooxygenase-2 (COX-2) will maintain efficacy
of conventional NSAIDs with negligible gastrointestinal
damage. Alm: To assess intestinal tolerability of nimesulide in
the rat. Methods: Key pathogenic steps in the pathogenesis
of NSAID enteropathy were assessed following gavage of
indomethacin (10 mghg) and the highly specific COX-2
inhibitor nimesulide (15 mgikg (equipotent antiinflammatory to
indomethacin 10 mgkg) and 30 mgkg) in the rat. Results:
WTopialatoxicity: Indomethacin uncoupled oddative
phosphorylation in vitro (300% stimulation of respiration) and
in vivo (electron microscopy) whilst nimesulide did not.
Indomethacin incr intestinal permeability significantly
(51CrEDTA urinary excretion 6.1*1.1% v control 3.0*0.2%
(p<0.01) whilst nimesulide 15 and 30 mgikg did not (1.7±0.2%
and 2.3±0.4% p>0.5). "COX-1 inhibition": Nimesulide (15
mg/kg) did not affect mucosal prostanoid (PGE2, TBX2,
6ketoPGF1 a) levels significantly whilst indomethacin and
nimesulide 30 mg kg did (50-78% reductions). "Inflammation":
Nimesulide caused no inflammation, as assessed by the
faecal excretion of a stable granulocyte marker protein whilst
indomethacin caused a 20 fold increase in excretion levels.
No small intestinal ulcers were seen with nimesulide whilst
indomethacin caused 44-66 ulcers in each animal.
Conclusions: No small intestinal damage was seen with
nimesulide at high doses in the rat and it appears to have
minimal "topical" toxicity. The results endorse the idea that
highly selective COX-2 inhibitors are safer for the
gastrointestinal tract than conventional non-selective NSAIDs.
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SLOWING OF Vll OUS BLOOD FLOW AND FOCAL
MICROVASCULAR DISTORTION PRECEDE EARLY
NDOMETHACIN-INDUCED HISTOLOGICAL CHANGES. D Ki. C.
Piasecic, Anthony, AP. Dbillon, RE. Pounder, Al. Wcefield. Infunmatory
Bowel Diseae Stud Group, Royal Free Hoptal School ofMedicine, Lodon,
UK.
Badireui Indumethacin (indo)-induces foca blood stasis in rat.eunal vilh

occuringconconumitety with histolWcal vilxu shortenig and microvascular
distotion. (Kel et al 1996). t is possible that slowing ofblood flow might occur
prior to these histoogical chuies.
Aim To cumne wheer the va lar chnges - slowing of vilous blood flow
nd vascula distortion - precede histolical villous ning in this model.
Meds. Feale Sprge Dawley rats (n=5 per group) wee ansesthtsed,

and a mid-jejunal loop wa etiaised ed enle in a chmnber. Vili in n
opend section were rved by ust mi o sin iv FITC dextran
end labeled red cells. Blood flow in surface cade vesss ws calculated fiam
measurements of veocities ad dia_trs (BF-x/4.v.d2). Simul ous luminal
(lOOpg/ml) ed iv indo(pr peal plaskwml f IO0s/ml) was used to
produce slowing ofbood flow, manifest by en obvious chie in red blood cell
velocity. Contrds were vehicle alone. At the first definite maifestation of
slowing blood flow, the animal was sacificed, perfiuo-fixed with 10%/ formol
saline and the affected villus processed for histology. Villous shortening was
quantified by measurmet ofthe cypt depth to vilous height ratio.

Results. Blood flow bWn to slow
focally 20min after indo (Fig) in
individual vili, wheas surroding vili ++2X
mantained normal blood flow. 25o
Histologically there was microvascul uji1.Il h
distortion ofsurface capilgries in a te1.
vili, but no viious shortening Crypt i
depth/viious height ratios of0.386*0.01 0
innormaland0.356±0.02intestvili(NS le -*- 90
P=0.2). Vehicle alone had no ffect on
blood flow or histology over 1.5hrs.
Cond.sio. Focal slowing of viflous blood flow occurs concomitantly with

microvascular distortion in indomethacin-induced ulceration. Shorteing occurs
later. GlaxoWellcome funded.

CRITICALLY-PERFUSED SITES IN THE RAT JEJUNUM ARE
SUSCEPTIBLE TO INDOMETHACIN-INDUCED ULCERATION: A
ROLE FOR ISCHAEMIA-REPERFUSION INJURY A Anthony RE
Pounder, AP Dhillon, AJ Wakefield. Inflammatory Bowel Disease Study
Group, Royal Free Hospital School of Medicine, London, UK.

Backeround & Aims: In a rat model of IBD, indomethacin(IND) induces
jejunal ulcers that occur at the mesenteric margin of the bowel between vasa
recta (VR), this localisation being a hitherto unexplained observation. The
duodenum and distal ileum do not ulcerate. This study examined, (a) the
relationship between the localisation of experimental lesions and the vascular
anatomy of the rat jejunum, (b) the normal vascular anatomy of the rat

jejunum and ileum (c) the localisation of jejunal and ileal lesions after VR
ligation and (d), the similarities between IND mucosal changes with ischaemia-
reperfusion injury induced by VR ligation-reperfusion. Methods: Using the
carbon-ink arterial perfusion technique, the anatomical relationship between the
vascular anatomy and localisation of early IND-induced jejunal lesions (po
10mg/kg 4 h after dosing) in rats was studied. The vascular anatomy of the
normal rat jejunum and ileum was determined including quantitative
assessment of the vascularity of the mesenteric (M) and anti-mesenteric (AM)
margins (n=5); the VR-VR distance was also determined in the jejunum and
ileum (all values are mean ± SEM). Sites of mucosal injury were assessed 24
h post-ligation of jejunal and ileal VR (n=5). VR ischaemia-reperfusion (35-15
min respectively) injury was examined in the jejunum. Results: The feeding
vessels (VR) of the normal rat jejunum were sparse compared to the ileum
(VR-VR distance (mm) jejunum = 3.1 + 0.2 vs ileum 2.0 ± 0.04, P< 0.01). In
the normal rat jejunum, but not the ileum, poorly perfused sites along the M
margin between VR were identified (vascularity scores, jejunum M = 3.9 ± 0.4
vs AM = 8.6 ± 0.6 P<0.01; ileum M = 6.5 ± 0.6 vs AM - 6.6 ± 0.2). This
jejunal site was was highly susceptible to IND-induced injury (localising 95%
of lesions 4 h post dose). The histological features (including villous
contraction) of both early IND injury and short ischaemia-reperfusion injury
in the rat jejunum were similar. 24 h ligation of VR selectively induced focal
mucosal injury along the jejunal, but not the ileal, M margin; the jejunal AM
margin being spared. Conclusions: The normal rat jejunum possesses
critically-perfused sites along the mesenteric margin that are susceptible to
IND injury while the ileum, that is IND-resistant, does not. IND may cause
ischaemia-reperfusion injury at these sites.

REVERSAL OF AND PROTECTION AGAINST INDUMKIMACIN-
INDUCED BLOOD STASIS AND MUCOSAL DAMAGE, BY A P-
AGONISTINRATVILL Dy, C. Piacii, A Anthony, AP. Dhillon, RE.
Pounder, Al. Walfed. -Amy Bowd Die Group, Royd Froe Hospital
School ofMedicine. London. UK.

BACKGROUND. In the rat, indomethacin (indo) caises jejund villus
shortening, microvasculr distortion and blood stasis, prior to ulceraion. p3-
aonists have been shown to protect the intestinal mucosa against indo-induced
damage. AEIL We tested the hypothesis that the P3-edrnoceptor agonist
CL316243 (CL) reverses indo-induced changes in vious blood flow, and the
accompanying pre-ulcerative histoogical injury. MEMOD& Fmale Sprau
Dawley rats were anesetised, and a mid-jejunal loop wa exteriouised and
enclosed in a chamber.Vilhi in an opened section of the loop were observed by
floscent s usingi.v. FITC dextra and labelled red cels. Blood flow
in the vilous ade el wa cculated firm measurements of velocities
and diaters (BF=x/4.v.d2). Stasis was indc with indo as previoush
(combined topical ad i.v.- at lOOg/nml each). For reversal CL was applied, at
stasis, either i.v. (1mg/Kg) = _ _ CL"OM
BP l; orhimininy(l00og/ml) &05 -_.- ibi_li -pip
=Sp 2. Forprotection i.v. CL I
was applied with indo =gp 3. X t *!
Controls comprised i.v. CL l 5¶ ZD _ JU.
(1mg/Kg) alonewithoutindo 5s7j_
= sp 4, and hluminal saine j
foallingrstasisn=ilsp w.N=e atSir
for all roups. Anismas were
sacrificed, perfusion-fixed Qo s
withi IO%foemol saline, and min

is +30# ^ l

the observed area was
removed and processed for histology.RESULTS. Neither i.v. CL, nor luminal
vehicle (not shown), reversed indo-induced blood stasis, or the pro-ulcerative
changes in vili. However, luminal CL revesed the stasis within 5-10min with
compWt reversal within 30min of application, and no pre-ulcerative histological
changes were observed: i.v. CL alone increaed blood flow but hed no effdct on
histology: i.v. CL protected against indo-induced stasis. CONCLUSION. The
V3-adrenoceptor agonist CL mediated reversal oa and protected aganat blood
stasis and pre-ulcerative histological injury in ratjejunal vii.*Gastroenterology
1996 110 (4) A337. GlaxoWeiconm Funded.
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BOVINE COLOSTRUM IS PROPHYLACTIC AGAINST
INDOMETHACIN-INDUCED INTESTINAL INJURY.
RJP&Ila3f RO Adenekan, T Marchbank, R Boulton, W Johnson, RA
Goodlad. University Division of Gastroenterology, Leicester General
Hospital, Gwendolen Road, Leicester, LE5 4PW, United Kingdom.

Background: Non-steroidal anti-inflammatory drugs (NSAID's) are
effective for athritis but cause gastrointestinal injury. Bovine colostrum
is a cheap, readily available, source of growth factors. We therefore
examined whether spraydried, defatted colostrum or milk preparations
could reduce intestinal injury caused by indomethacin.
Methods: In vivo and in vitro models of proliferation and intestinal
injury were used. Mice (20/group) had nothing (control), defatted
colostrum, or milk (both at 5 or 10%/o vol/vol) added to their drinking
water for 6 days. Half the animals also received indomethacin
(80mg/kg, sc.) 24 hours prior to killing. Changes in intestinal
proliferation (vincristine induced metaphase arrest) and villus
morphology were then determined. Primary rat hepatocytes were
incubated with colostrum or milk fractions and changes in proliferation
assessed using [3H]thymidine incorporation.
Results: In the non-damaged bowel, colostrum or milk had no effect
on bowel morphology or growth. Indomethacin reduced proliferation
by about 25% in the small and large bowel in all groups (all p< 0.05 vs
animals not given indomethacin) and reduced villus height by about
25% in control animals and those receiving milk (5 or 10% vol/vol) or
receiving colostrum at 5% vol/vol (all p< 0.05 vs animals not given
indzrnethacin). However, administration of indomethacin to animals
receiving 10% colostrum did not result in any change in morphology
and did not reduce villus height. In vitro studies showed that
colostrum and milk reduced both basal and EGF-stimulated
proliferation of hepatocytes in a dose dependent manner. This was
overcome by co-incubating with a TGFb neutralising antibody.
Conclusions: Oral administration of colostral fractions may provide a
novel approach to reducing NSAID-induced intestinal injury and also
for the treatment of chemotherapy induced mucositis and inflammatory
bowel disease.

Humun Coloic Ehllal Cells Down4rguIate IL-
Exp_Ron In Humai Mlcovascudar EnIdohibla Cels; Role
Of YGF4. N. Lugering, T. Kucazik, C.Sorg+, W. Domschke,
R. Stoll. Departnent of Medicine B and Departmnt of
Exprimental Dermatology+, University of Monster, Monster

aCkwound & Alms: Cytokines produced from intestinal
opithlial cells may function as signals to neighbouring immune
cells. We analysed the effects of colonic epithelial cell lines (HT-
29, Caco2, Colo-320, HCT-1 16) and freshly isolated intestinal
epithelial cells on lnterleukin-8 (IL-8) expression in .a human
microvascular endothelial cell line (HME.C-1).
Methiods: Conditioned media of epithelial cells and transwells
preventing physical contact between epithelial and endthelial
cells were used. TGF-I and IL-8 levels were determined by
enzyme-linked immunosorbent assay and Northern-blot analysis.
BaR : TGF-B (0.1-10 ng/ml) significantly reduced cytokine-
induced endothelial IL-8 secretion. The addition of colonic
epithelial cell lines and freshly isolated intestinal epithelial cells
to HMEC-1 resulted in a strong decrease in IL-8 at the protein
and mRNA level. Culture of HMEC-1 cells with epithelial cell
conditioned medium or colonic epitheial cells in a twe
compartment coculture system also revealed a strong decrease
in IL-8 production, indicating the unnecessity for cellular contact.
Using blocking antibodies, we show that TGF-Bl present in
colonic epithelial cell conditioned media is primarily responsible
for mediating down-regulation of IL-8 expression in endothelial
cells. In further studies, IL-8 expression in freshly isolated human
intestinal microvascular endothelial cells (HIMEC) was also
down-regulated by intestinal epithelial cells.
Conclusions: Intestinal epithelial cells down-regulate IL-8
expression in endothelial cells. TGF-B! is a candidate factor of
epithelial-endothelial communication in the colonic mucosa.

BACTERICIDAIJPERMEABLITY-EICREASIN PROTEIN BLOCKS
LIPOPOLYSACHAE IDE-INDUCED PROCOAGULANT ACTIVITY
OF ENDOTHELIAL CELLS.
RS jjWamy, MH Zhao* RE Pounder, AJ Wakefield ,CM Lockwood .
Inflammatory Bowel Disease Study Group, Department of Medicine, Royal
Free Hospital School ofMedicine, London, *Department ofMedicine, School
of Clinical Medicine, University ofCambridge, Cambridge, UK.

Background & Alms: Mural microthrombi have been demonstrated in early
lesions of both Crohn!s disease and ulcerative colitis. Local bowel wall levels
of bactericidal/permeability-increasing protein (BPI) are increased in
inflammatory bowel disease (IBD) and endotoxaemia can be correlated with
disease activity. Anti-BPI antibodies have been demonstrated in 30%/o of
patients positive for ANCA, and appear to be associated with more severe
disease (Walmsley et al. GUT, in press). Lipopolysaccharide (LPS) is Ikown
to induce procoagulant activity (PCA) in both monocytes and endothelia.
Alm: To investigate the action of BPI on the LPS-induced PCA of human
umbilical endothelial cells (HUVEC).
Methods: BPI was purified from fresh 'buff coat' preparations, HUVEC were
isolated by standard methods, and monocytes purified from whole blood by
density centrfhgation and adhesion. HUVEC grown to confluence in a 24
well culture plate were stimulated with LPS or BPI followed within 5 min by
LPS, for 4 h, the supematant removed and cells freeze-fiactured in H20. PCA
was measured using a one-stage clotting assay in which 5Oil of the
endothelial cell lysate was added to equal volumes of citated plasma and
25mMCaC12 and the time taken for the fibrin clot to form measued using a
coagulometer. LPS from E.coli strains 0127/B8 and 026/B6 were used.
Result: In pure endothelial cell culture maximum PCA production was
produced by Igg LPS and this could be reduced by >85% (p<0.05) by pre-
addition of l0pg BPI. In co-culture with monocytes the PCA induced by lOng
of LPS could be reduced by 55% by lsg 4p0.05), and by 75% by 5pg BPI
(p<0.05). BPI did not block IL-1p or TNFa-induced PCA ofHUVEC.
Concludon: BPI blocks LPS-induced PCA activity of HUVEC and
monocyte-HUVEC co-cultures. Anti-BPI antibodies may have a pathological
effect ifthey block this protective action.

ORGANIZATION OF THE INTERMEDIATE FILAMENT
CYTOSKELETON IN HUMAN INTESTINAL M CELLS
T. Kucharzik, N. Lugerng, *K.W. Schmid, M.A. Schmidt, W.Domschke,
R. Stoll
Department of Medicine B, *Department of Pathology, #center for
Molecular Biology of Inflammation, University of Munster, Albert-
Schweitzer-Str. 33, D-48129 Munster, Germany

Introduction: The derivation and ultrastructural composition of M cells
covering the lymphoid follicles of Peyer's patches is still unknowr.
Results from different animal models have shown that there are species
specific differences in the composition of intermediate filaments
between M cells and neighbouring enterocytes. Little is known,
however, about intermediate filaments of human M intestinal cells.
Therefore, we compared components of the cytoskeleton of human M
cells with those of adjacent absorptive enterocytes.
Methods: The expression and localization of different cytokeratins (CK-
1 - CK-20), vimenfin and desmin in M cells was determined on follicle
associated epithelium (FAE) of human appendix (15 macroscopically
non-inflamed appendices) using immunohistochemistry and
immunogold electron microscopy.
Results: Cytokeratins specific for human intesfinal epithelial cells like
cytokeratin peptides-8, -18, -19 and -20 were expressed in both
absorptive enterocytes and M cells with no differences in intensity and
cellular distribution between both cell types as determined by
immunogold electron microscopy. Vimentin and desmin, tissue specific
markers of either mesenchymal or myogenic cells as well as all other
cytokeratin peptides were not detectable both in enterocytes and M
cells.
Discussion: This is the first study on the structure of intermediate
filaments in human intestinal M cells. Our results show that in contrast
to several animal models human M cells apparently do not differ from
adjacent enterocytes in the composition of their cytoskeleton. The
presence of enterocyte like cytokeratins and the absence of all other
cytokeratins as well as of vimentin and desmin supports the hypothesis
of an epithelial origin of human intestinal M cells and suggests that M
cells may derive from differentiated enterocytes.
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EFFECrS OF FERMENTABLE CARBOHYDRATE ON PLASMA
PYY LEVELS IN HUMAN SUBJECTS.
IM Gee. WR Adams and IT Johnson.
Institute of Food Research - Norwich Laboratory, Norwich Research
Park, NORWICH, NR4 7UA.

Gastrointestinal peptides of the enteroglucagon family, GLP-1 and
PYY are all produced by the L-type intestinal endocrine cells which are
localised in the hindgut, and are therefore strategically placed to respond
to unabsorbed nutrients. The physiological function of these peptides is
poorly understood, but PYY is thought to inhibit motility and secretion
in the foregut, and has a putative role as a mediator of feedback
inhibition of gastric motility (the 'ileal brake'). In previous work we
have shown that fermentable carbohydrate increases plasma
enteroglucagon and inhibits gastrin release in rats. In the present study
we provide evidence that consumption of a fermentable sugar alcohol
(lactitol) modulates plasma PYY and GLP-1 levels in rats, and in
humans.
Rats were fed lactitol (lOg/lOOg feed) in a semisynthetic diet ad lib.

Healthy human volunteers consumed either lactitol (10-20g) or sucrose,
in single liquid test meals, or at regular intervals over 5 days. Blood
samples were taken in the fasted or fed state, and plasua peptide levels
were detenmined by radio-immuno assay. Plasma enteroglucagon, PYY
and GLP-l were all elevated after acute lactitol feeding in rats (P<0.05).
In humans there was no effect of lactitol on enteroglucagon after an
acute intake of 15 or 20g, but the decline in PYY and GLP-1 during
fasting (PYY; P<0.002) was arrested. No suppression of fasting gastrin
occurred in humans receiving a single dose of lactitol, but after chronic
administration both fasting and postprandial levels showed a tendency to
increase (P<0.05). The acute consumption of 20g lactitol caused a
significant increase in sensations of nausea and mild stomach pain, but
there was also a statistically significant increase in the desire to eat on the
following morning (P<0.05).

Our results provide evidence that femnentable carbohydrate modifies
the PYY response to food in both rats and humans, presumably via an
effect on colonic L-cells. This endocrine response may exert a regulatory
influence on the functions of the foregut.

EXPRESSION OF a5 (CD49e) AND a6 (CD49f) INTEGRINS ON
HUMAN COLONIC LAMINA PROPRIA (LP) T CELLS. L-illing,
A.Galvin, A.Robins, H.F.Sewell & Y.RMahida. Divisions of
Gastoenterology & Immunology, University Hospital, Nottingham, UK.

The a5 and a6 subunits of integrins are expressed as heterodimers
associatd with PI subunit (together Imown as VLA-5 & -6 respectively).
They mediate binding ofcells to extraceliular matrix proteins fibronectin
(which is widely distributed and binds VLA-5) and laminin (which is
present in basement membranes and binds VLA-6). We have studied the
expression of a5 and a6 on the surface of colonic LP and peripheral
blood (PB) T cells.
Mcikds. Samples were obtained from 5 patients undergoing colonic

resection. Double immunofluorescent analysis was performed by FACS
on PB and isolated colonic LP T cells using antibodies to a5, £6, CD4
and CD8. Surface £5 and a6 was quantitated and expressed as number of
anti-a chain antibodies bound per cell, following comparison of
fluorescence intensities of labelled cells against anti-mouse antibody
coated microbeads of known antibody binding capacity. Data are
expressed as mean(SEM).
Results. Percentage ofCD4+ & CD8+ cells expressing a5 & a6:

LP,CD4+ PB,CD4+ LP,CD8+ PB,CD8+
a5 5.5(2.9)* 48.3(7.3) 14.2(5.9)# 57.2(4.0)
a6 22.8(4.9)# 71.0(13.9) 24.4(6.2)# 56.3(13)
Anti-a chain antibodies bound per cell (x103):

LP,CD4+ PB,CD4+ LP,CD8+ PB,CD8+
Anti-a5 6.06(0.89) 5.15(0.23) 5.95(1.11) 5.87(0.76)
Anti-a6 1.20(0.04)# 9.79(4.13) 1.23(0.05)# 5.25(2.06)
*p<0.01, #p<0.05, lamina propria (LP) vs peripheral blood (PB) cells.

Conclusions. 1) Compared to PB, significantly lower proportion of
colonic LP CD4+ and CD8+ cells expressed a5 and a6 subunits of
integrins and may reflect cells recently derived from the circulation. 2) In
contrast to a5, fewer a6 chains were expressed on the surface of colonic
LP T cells than on PB cells. Downregulation of surface a6 expression on
the colonic cells may be due to lack of laminin in the LP matrix.

FAECAL CALPROTECTIN: A SUITABLE, SENSITIVE,
ALTERNATIVE TO 111 INDIUM WHITE CELLS FOR
ASSESSING INTESTINAL INFLAMMATION IN MAN.
K Teahon. A Roseth, R Foster, G Sigthorsson, I Bjamason.
Nottingham City Hospital, UK, Aker University Hospital,
Oslo, Norway and King's College School of Medicine and
Dentistry, UK.

The 4 day faecal excretion of 111 indium labelled white
cells is currently the gold standard for assessing intestinal
inflammation. The technique is, however, expensive,
involves radiation and is demanding on patients. Here we
assess whether measure of stool calprotectin (cost £25), a
stabile neutrophil specific marker, is a suitable aiternative
for quantitating intestinal inflammation. Methods: Twenty
eight patients with inflammatory bowel disease (39
studies), 11 patients with HIV-AIDS and 11 patients with
arthritis on NSAIDs (both of which have a low grade
enteropathy) were studied comparing the 4 day faecal
excretion of 11 lindium white cells with stool calprotectin
levels (by ELISA). Results: The mean 4 day faecal
excretion of 11 1indium (15.3±2.5%, normal <1%) and
calprotectin (308*130 mg, normak2.5 mg) in 29 patients
with Crohn's disease correlated (r=0.79, p<0.0002)
significantly. Eight of these were studied before and after 4
weeks of elemental diet (in relapse and in remission). The
11 1indium and calprotectin levels both decreased
significantly (p<0.01) (28.5*5.4% v 5.9±1.5% and 288±86
mg v 65±29 mg) The mean 4 day faecal excretion of
111 indium 9.0*1.5%) correlated significantly (r = 0.80,
p<0.0002) with that of single stool calprotectins (158±78
mg/L (normal <10 mg/L)) when all the patients were
studied (61 studies). Conclusions: Measure of faecal
calprotectin appears to be a suitable and simple
altemative to the 1 1 1 indium white cell technique for
quantitating intestinal inflammation and assessing
responses to treatment.

SENSITIVE QUANTIFCATION OF GUT EPITHELIAL NEUTRAL
ENDOPEPTEDASE EXPRESSION USING A FLOW CYTOMETRIC
DOUBLESTAINING TECHNIQUE AND ENDOSCOPIC BIOPSY.
Garlick NM.', Robins RA.0, Galvin A.', Hawkey CJ.°, Cole AT.
Div of Gastroenterology* and Dept of Immunology', University Hospital,
Nottingham, NG7 2UH.

INTRODUCTION. We postulated that the ectoenzyme neutral endopeptidase
(NEP/CDIO) could inactivate luminal bacterial chemotactic peptides.
Immunohistochemically NEP can only be shown in small intestine. We have
developed a flow cytometric evaluation of low level expression in the colon.
METHODS. We studied 10 patients at colonoscopy (aged 31 to 74, 4 male,
2 polyp follow-ups) and 9 patients at endoscopy (aged 27 to 68, 5 males, I
non-ulcer dyspepsia). Four biopsies from the stomach (S), post-bulbar
duodenum (D), ascending (AC) and descending colon (DC) were collected
into DMEM/FCS, finely chopped, incubated with 1% collagenase D (in
DMEM/FCSX3Omins,370C), then triturated in ice and flushed through a 50im
Filcron (DAKO) with 6ml DMEM/FCS (40C). The cells were spun down at
a low speed and resuspended in 200pl1 DMEM/FCS to make a heterogeneous
suspension of single cells. To analyse only epithelial NEP, IOOpl ofantibody
mixture (anti-human CD1O-RPE was mixed with 1:10 dilution of anti-human
BerEP4-FITC, an epithelial marker) and 50p of cell suspension were
incubated in ice for 15 min. The cells were fixed with 0.5% formaldehyde
(4°C), washed in PBS and resuspended in Sheath's fluid for flow cytometric
analysis. Epithelial CDIO fluorescence was measured in cells that were
BerEP4 positive as the mean channel RPE-fluorescence. This was calibrated
using RPE-labelled Sigma fluorochrome calibration beads to quantify number
of antibodies bound and therefore number of antigens per cell (NA/C).
RESULTS. Highest NEP expression was seen in duodenum but hundred fold
less levels were easily detectable in the colon and stomach.
Region (n=): S (9) D (9) AC (6) DC (9)
% Epithelia: 59/o 63% 55% 65%
Mean NA/C: 1279 121403 3175 1245
(SD): (1340) (74707) (1581) (448)
CONCLUSIONS. This technique allows accurate measurement of low levels
of previously undetected NEP in colonic epithelia This expression could be
relevant in the breakdown of bacterial chemotactic peptides such as fMLP.
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CD10 EXPRESSION ON HUMAN NEUTROPIIlS AND COLONIC
EPlTHELIAICELJSA(CAC02)AFIRSHORT- RINCUBATION
WITH VARIOUS CEMMOKINES AND GROWTH FACTORS.
iariki NM.°, Robins RA., Galvin A. , Hawkey CJ.°, Cole At.

Div. of Gastroenterology° and Dept. ofImmunology, University Hospital,
Nottingham, NG7 2UH.

INTROODUCTION: We have shown that neutrl endopeptidase (NEP/CD1O)
can inactivate chemotactic peptides. Certain chemokines can up regulate
neutrophil NEP expression. If this occurred in the gut it would have
pathophysiological significance. We have therefore investigated short term
regulation ofNEP expression by Caco2 cells to a variety of chemokines.
METHODS: Whole blood was incubated at 370C for 30 minutes in the
presence of fMLP, leukotriene(LT)-B4, interleukin(IL)-8 and IL-1O, ttnnour
necrosis factor alpha (TNFa), granulocyte-colony stimulating factor (GCSF)
and lipopolysaccharide (LPS), stalned with anti-human CDIO-FITC
(40C, I 5mins), fixed in 0.5% formaldehyde and washed and resuspended in
buffer for analysis on the Becton Dickinson FACScan. The number ofCD1O
antigens per cell was calculated using the mean channel fluorescence and
Sigma calibration fluoro beads. Caco2 cells (15days pp) were washed (HBSS)
and incubated with fMLP, IL-8, LTB4 and TNFa (37°C, 30 mins). They were
rinsed with cold PBS and incubated in ice for 60 minutes. Once disassociated
the cells were stained, fixed, washed and the CD10 levels quantified as above.
RESULTS: FMLP, IL-8, TNFa and LPS up regulate neutrophil NEP (table
A) but none significantly affected Caco2 regulation (table B).

Number ofCD1O antigens per cell:
A: Conc (nM) fMLP LTB4 IL-8 (ng/ml) GCSF IL-10 TNFa LPS

0 1401 2051 2051 0 1764 1764 1764 2349
10 3006 5324 6537 100 1899 1502 3057 4946
100 6096 3229 5639

B: Conc (nM) fMLP LTB4 IL-8 (ng/ml) TNFa
0 3278 3795 3795 0 3795
10 3944 3630 2990 100 3058
100 4172 2781 3620

CONCLUSIONS: The short term regulation of NEP by these chemokines
implies that they have no immediate effect on membrane NEP expression on
Caco2 cells compared to the pronounced affects by some on neutrophil NEP.

EFFECTS OF NICOTINE ON E-SELECTIN EXPRESSION IN
INTESTINEAL TISSUE BIOPSIES IN INFLAMMATORY
BOWEL DISEASE PATIENTS AND CONTROLS
Bhatti MA, Haskard DO, Hodgson HJF.
Royal Postgraduate Medical School, Hammersmith Hospital, London

Vascular endothelial expression of adhesion molecules plays a major
role in initiation and continuation of inflammatory processes in IBD and
smoking seems to modulate these processes. We have looked at the
effects of nicotine, one of the most active components of tQbacco, on E-
selectin expression in both patients and healthy volunteers.
60 biopsy samples were taken from nine patients and four healthy
controls during colonoscopic examination or surgical resection. One
biopsy sample from each patient was frozen immediately at -70°C. 13/60
were cultured un-stimulated whilst 26/60 were stimulated with EL-I p
with or without nicotine (>Ing/ml) and 8/60 were incubated with
nicotine < 0.1ng/ml for 4-5 hours. Tissue sections were immunostained
using peroxidase method and expression was scored by counting the
number of positive blood vessels (bv) per high power (x400) field by
experienced blinded observer.
In healthy controls and patients with inactive disease tissue E-selectin
expression was either weak (<2bv) or absent, however incubation with
IL-11 induced moderate (3-4bv) to strong (5-8bv) expression (p<0.001)
and this was down regulated by the addition of nicotine >Ing/ml
(p<0.0l) whereas samples incubated with nicotine .0.lng/ml showed
up-regulation (1.8 fold increase P<0.01). Toxic effects of nicotine were
excluded by re-incubating the same samples with IL-1p for another 5
hours which re-induced the expression of E-selectin. In healthy controls
IL-1 induced expression became weak or absent after 24 hours.
however co-culture of tissue biopsies with mononuclear cells alone
significantly induced and sustained the expression of E-selectin.
CONCLUSIONS: 1. Nicotine at higher doses (21ng/ml) down regulates
the expression of E-selectin and gives a possible explanation for its
favourable effects in clinically active UC.
2. Nicotine may be responsible for differences in inflammatory cells
infiltrates in two forms of IBD.

IN INFLAMMATORY BOWEL DISEASE (IBD) IL-8
PRODUCTION AND TISSUE EXPRESSION IS MODULATED
BY NICOTINE AND CRUDE TOBACCO EXTRACT.
Bhatti MA, Hodgson HJF.
Royal Postgraduate Medical School, Hammersmith Hospital, London.

Nicotine therapy has some beneficial effect on active ulcerative colitis
(UC). To investigate possible underlying mechanism(s), in this study we
have looked at the effects of nicotine and crude tobacco extract on
production of pro-inflammatory cytokine IL-8 by peripheral blood
mononuclear cells and IL-8 intestinal tissue expression among IBD
patients and healthy volunteers.
Whole blood and peripheral blood monocytes from patients and controls
were LPS stimulated with or without nicotine (20ng/ml & 0.5-2.5ng/ml
respectively) for 24 hours. IL-8 was measured in cell free plasma and in
monocytes conditioned medium (MCM) using sandwich ELISA (n=12
for each group of patients and controls). Toxic effects of nicotine were
excluded by simultaneous assay of 24 hours protein synthesis by 3H-
Leucine incorporation.
IL-8 levels in plasma and MCM were higher in active UC as compared
to active Crohn's disease (CD), inactive UC, inactive CD and controls
(each P<0.01). Nicotine and crude tobacco extract inhibited the release
of IL-8 from both basal and LPS stimulated whole blood plasma and
monocytes (each p<0.05), and the inhibition was stronger with nicotine
as compared to crude tobacco extract.
Frozen intestinal tissue sections immunostained by peroxidase method
using monoclonal IL-8 antibody demonstrated minimal expression in
healthy volunteers (n=5), however abundant expression was shown in
tissue section taken from the areas of active disease in cells
morphologically and phenotypically (CD68+ve) resembling
macrophages as well as in many neutrophils in lamina propria, ulcers,
slough and crypt abscesses (CD,n=4; UC, n=5). Tissue sections were
also LPS stimulated with or without nicotine for 24 hours. Nicotine
significantly down regulated the tissue expression of IL-8 (p<0.001),
however, this effect was less manifest with crude tobacco extract.
CONCLUSIONS: 1. Inhibition of IL-8 by nicotine and crude tobacco
extract provide a possible explanation for the favourable effects of
nicotine patches in clinically active UC.
2. Neutrophils probably participate in a potential cycle of ataction,
activation and subsequent IL-8 production, permitting further attraction
of neutrophils.

IL-4, IL-10 AND IL-13 REVEAL STRONG CAPACITY TO DOWN-
REGULATE MCP-1 AND GM-CSF IN ACTIVATED INTESTINAL
EPITHELIAL CELLS
T. Kucharzik, N. Lugering, R. Stoll, W. Domschke
Department of Medicine B, University of Monster, Monster, Germany

Introduction: Several studies have demonstrated that intestinal
epithelial cells play a major role in the initiation and perpetuation of
intestinal inflammation. Epithelial cells in patients with IBD are
suggested to exert their inflammatory properties by secreting
proinflammatory cytokines such as GM-CSF and MCP-1.
Immunoregulatory cytokines such as IL-4, IL-10 and IL-13 have been
reported to inhibit proinflammatory cytokines in various cell types. The
aim of our study was to determine the effect of TH-2 cytokines on the
proinflammatory cytokine response of activated epithelial cells.
Methods: We examined three colon carcinoma cell lines (HT-29, Caco-
2 and HCT-1 16) and determined their production of MCP-1 and GM-
CSF under stimulated and non-stimulated condiions. lnterdeukin (IL)-4,
IL-10 and IL-13 were added to stimulated epithelial cells under various
culture conditions. Supematants were determined for cytokine
concentrations using ELISA-assays.
Results: Under stimulation with physiological agents like IL-1p or TNFa,
we observed increased concentrations of MCP-1 and GM-CSF in
supematants of all three intestinal epithelial cell lines. Allthough, the
amounts of cytokines being secreted and the stimulatory agents being
necessary to induce cytokine production differed between the three cell
lines. The TH-2 cytokines IL-4, IL-10 and IL-13 had all the capacity to
down-regulate the production of MCP-1 as well as GM-CSF in all cell
lines in a dose-dependent manner. Epithelial cells which were primed
with TH-2 cytokines 24h before stimulation where subsequently unable
to be stimulated by IL-lp or TNFa for production of GM-CSF and MCP-
1.
Discussion: Our data demonstrate that IL-4, IL-10 and IL-13 are potent
antiinflammatory mediators that down-regulate the proinflammatory
cytokine reponse in activated intestinal epithelial cells. The suWression
of cytokines like GM-CSF and MCP-1 which have been shown to play
an important role during intesfinal inflammation, suggests the in vivo
use of these cytokines in patients with active IBD .
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CD4+ T CELL DOWNREGULATION IN THE INTESTINAL
MUCOSA: EVIDENCE FOR INTESTINAL TOLERANCE TO
LUMINAL BACTERIAL ANTIGENS
Ui Yen Khoo, Elizabeth Hardinge, Catrin McGregor, lngvar Bjamason
and Andrew Macpherson
Dept. Medicine, King's College School of Medicine. London SES 9PJ.

Interaction between the antigens of commensal intestinal bActeria
and the mucosal immune system is of great interest because of the role
of these antigens in precipitating or perpetuating relapse of inflammatory
bowel disease. Whilst there are well-defined mechanisms of immune
exclusion (IgA secretion, mucus barrier, epithelial permeability barrier)
the mechanisms of regulation of intestinal T-cell responses to
commensal bacterial antigens remain largely unknown.

We have studied proliferation of control human peripheral blood
(PBL, 5x 10-&/well) and/or intestinal mucosal lymphocytes (IML, 5x104)
responding to autologous antigen presenting cells (APC, 3xl0)
prepulsed with purified commensal E.coli proteins where external
antioen was washed off prior to culture. Whilst PBL (S1 3.4-11, n=22)
but not IML (SI<l.5. n=22) respond to these purified commensal E.coli
proteins, both respond to stimulation with both PHA and IL-2. Where
both PBL and IML are cultured with commensal E.coli prepulsed APC.
the PBL response is prevented (SI<2, n=22), however this inhibition is
reversed when the CD4+ subset is first subtracted from the IML using
monoclonal antibody-coated magnetic beads. Moreover there is no effect
on the PBL response to non-intestinal recall antigens in the presence of
IML (eo tetanus toxoid n=12) indicating that this downregulation from
CID4+ IML is specific to intestinal luminal antigens.

The inhibitory effect of IML on PBL proliferation to commensal
bacterial antioens was shown to be independent of cell contact by
experiments in which PBL and IML in culture were separated by a
semipermeable membrane; however prepulsed APC were required in the
IML compartment or inhibition of the PBL response did not occur. Since
independence of cell contact suggested that inhibition was mediated by
soluble factors. monoclonal antibodies were included in cultures and of
these only anti-IL- 10 effectively (>90%) reversed the inhibitory effect of
IML on PBL, responses to purified Ecoli proteins identifying this as the
cytokine responsible. We found no evidence of IL-2-reversible anergy of
IML or of competition at the level of the antigen-presenting cell from
culturing cells in different stoichiometries in this sytem.

We have shown in-vitro that CD4+ IML mediate downregulation
of T-cell responses to commensal bacterial antigens through IL- 10

release, although in-vivo other mechanisms such as clonal deletion may
also be important.
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THE CYTOTOXIC EFFECTS OF NITRIC OXIDE ON HT29
COLONIC EPIHEUAL CELLS
PJ Ro M. Shorthouse, J.O. Hunter, S.J. Middleton. Deparment
of Gastoenterology, Addenbrooke's NHS Trust, Cambridge CB2 2QQ

Nitric Oxide (NO) has been shown to be both cytotoxic and

cytoprotectiVec depeding upon the biological system. Colonic epitheal
cells are a iely source of NO synthesis in active ulcerative colitis (UC)
which may result in local cytDtoxicity. Ihe effects of NO gas in solution
and NO donors (SNAP, NOC1) on the viability of a colonocyte cell line
(HT29) were investigated. Tune periods of incubation were chosen
depending upon the chemical properes of the NO source with respect to
rate ofNO reease. As albumin may bind free NO its concentration in the

medium was varied to asses any affect on the toxicity of exogenous NO.
Cell death was determined by trypan blue uptake and Crsl labellng. HCI,
KCN and NaNO1 were used as controls.

I____ AGENT USED
SNAP NaNO3 NO NOC18 HCL KCN

_Solu tIon

Tiune of I hr I hr 2 hrs 24 hrs 24 24 hrs
incubation hrs
LD50 42 18mM >100mM 47mM 5mM 6mM

MmM

without 420pM 400pM
albumin
LD90 400 350 >100mM >1M 16 16

mM mM mM mM
NO donors had little cytotoxicity unless used at very high

concentrations (see table). Albumin protected cells in a concentration-
dependent manner from the cytotoxic effects of elevated concentrations
of NO. NO has little toxicity to HT29 cells under the conditions of our

cell culture system and, therefore, may not play a significant cytopathic
role under physiological conditions. Albumin levels were shown to
reduce the toxic potential of exogenous NO. Such NO-binding proteins
may have a protective role when increased levels of NO production occur

as in active UC.
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EFFECT OF BROMELAIN ON SALMONELLA TYPHIMURIUM INVASION IN

CULTURED HUMAN INTESTINAL CELLS. JF Poschet, T Mynott PD
Fairclough, DDRC, St. Bartholomews & The Royal London
School of Medicine & Dentistry,London El 2AD.

Introduction: Salmonella infections are a major health problem
throughout the world, leading to gastro-enteritis and typhoid fever.
Oral ingestion is followed by adherence to intestinal cell surfaces
and penetration of the epithelium. Intracellular Salmonellae are
relatively protected from host defences and also resistant to
antibiotic therapy. Bromelain, a protease from pineapple stems, has
been shown to inhibit enterotoxigenic E. coli (ETEC) colonisation
and diarrhoea in an animal model, and modified intracellular
signalling cascades preventing secretion caused by V cholerae
toxin (CT), E. coli heat stable (STa) and E. coli heat labile toxin
(LT). Methods: Invasion by & typhimurium strains SRl I and
SL1344 (invasive) and BJ66 and BJ67 (invasion deficient) was
studied in Caco-2 cell monolayers grown in Transwells to 14 days
post confluency with a monolayer resistance (MR) >2501/cm2.
Invasion was measured by plating intemalised bacteria on LB-agar
plates. Bromelain was added to the basolateral side of the
monolayers 30 minutes prior to the apical addition of S.
typhimurium. Results: SRI 1 and SL1344 invaded in equal and
maximal numbers at an inoculum of 16-20x106 bacteria per
monolayer. SRI 1 invasion caused 45% reduction in MR, which
correlated with the number of invading bacteria, but SL1344 caused
only 8% reduction in MR. BJ66 and BJ67 exhibited <1% and <5%,
respectively, of the invasion of their parent strain SL1344, and did
not reduce MR. Addition of 0.1 and 1.Opg ml[' bromelain to the
basolateral side did not significantly reduce MR, but 10.0gg ml'
reduced MR by 80%, suggesting that high concentrations of
bromelain disrupt the barrier function of the epithelial layer.
28±4% inhibition of SRI I invasion occurred with bromelain 0. I g
ml-' and 16.4x106 bacteria per monolayer. Inhibition of invasion
also occurred with 0.1 and 1.Ogg ml-' bromelain for SL1344
(20xl06/monolayer) and SRI1 (4xl06/monolayer). Conclusion:
We have shown that bromelain inhibits S. typhimurium invasion. Its
action is thought to be intracellular, since basolateral addition
prevents proteolytic cleavage of apical receptors. Use of bromelain
and related compounds could constitute a novel approach to the
prevention of Salmonellosis and other small intestinal infections.

CLOSTRIDIUM DIFFICILE - ASSOCIATED DIARRHOEA
(CDAD): ANTIBIOTIC USAGE, DELAY IN DETECTION OF
CYTOTOXIN & FAILURE OF PROTECTION BY
METRONIDAZOLE. N Wight', H Curtis', J Hyde2, S P Borriello3 &
Y R Mahida"-1. Divisions of gastroenterology', Microbiology2 &
Institute of Infection & Immunity3, University Hospital, Nottingham,
UK.

The normal colonic flora mediates resistance to colonisation by C.
difficile. Disruption of the normal flora by antibiotics allows
colonisation by toxigenic C. difficile and subsequent disease, which is
an increasing problem in hospitalised patients. In our hospital the
number of cases of C. difficile infection have increased from 29 in 1993
to 88 in 1994 and 210 in 1995. We report a retrospective analysis of the
case notes of 1 10 adult patients with CDAD from January - June 1995.
Methods. Patients were identified from records of stool samples that
were positive for C. difficile cytotoxin (detected by standard Vero cell
assay). Case notes of the identified patients were retrieved for detailed
review.
Results. Out of 126 identified adult patients, case notes of 110 187.5%;
median (range) age: 83 (19-98) yrsj were available. In 4 patients, there
was no history of antibiotic ingestion prior to the onset of diarrhoea. Of
106 patients on antibiotics, 91 had received a 2nd/3rd generation
cephalosporin and/or a broad spectrum penicillin (26 with
metronidazole). Of the patients not on a cephalosporin or penicillin
antibiotic, 2 had received clarithromycin (with metronidazole), 3
trimethoprim (I with ofloxacin) and I ciprofloxacin. Eighty two
(773%) patients had received two or more land 45 (42.4%) patients 3
or morel different antibiotics, which included metronidazole in 28 (9 on
it at the onset of diarrhoea). In 19 (17.3%) patients, the first stool test
for C. difficile cytotoxin was negative, with a mean delay of 8.2 (±1.5)
days before a second, positive, stool sample.
Conclusions. I) Prior to the onset of CDAD. usage of multiple
antibiotics was frequent. 2) Following disruption of the normal colonic
flora by these antibiotics, metronidazole (which is often used in the
treatment of CDAD) did not protect against colonisation by C. difficie.
3) CDAD may also occur in the abscence of antibiotic usage. 4) To
diagnose CDAD, more than one stool sample should be tested for the
cytotoxin.
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A RAPID QUALITATIVE TECHNIQUE FOR THE IN SITU
DIAGNOSIS OF CATHETER RELATED SEPSIS (CRS).
B.M.Dobbins, P. Kite, M.J.Tighe, I.G.Martin, G.V.Miller and
M.J.McMahon. University Departnent of Surgety, The General
Infirmary at Leeds, Great George Street, Leeds LSI 3EX.

Acridine orange leucocyte cytospin (AOLC) and Gram stain
leucocyte cytospin (GSLC) have proven benefits in the rapid diagnosis
of both bacteraemic and ftmgicaemic episodes in paediatric practice.
In adults, these diagnostic methods are not routinely used as peripheral
blood microbiological counts are markedly lower than in paediatric
patients. CRS is associated with significantly raised catheter blood
microbiological counts compared to peripheral blood counts and
therefore the AOLC/GLSC technique performed on through catheter
samples of blood can provide an accurate and rapid (30 minute)
diagnosis ofCRS without the need for catheter removal.

Catheter samples of blood were taken from 73 patients with
suspected CRS and both AOLC and GSLC techniques were performed
to detect the presence of micro-organisms. For comparative
assessment, endoluminal brushing, catheter tip culture (upon catheter
removal) and peripheral blood cultures were taken, according to our
conventional protocol. Catheters were left in-situ unless AOLC/GSLC
or subsequent brush cultures were positive, and daily clinical
assessment of each patient was undertaken whilst central venous
catheters remained in-situ.
Seventy-three catheters in 67 patients were assessed and 27 cases of
CRS (37%) were diagnosed (positive brush or catheter tip culture with
a positive peripheral blood culture) by conventional means. Of these
AOLC/GSLC was positive in 27 cases giving a sensitivity for the
diagnosis of CRS of 100%. There were 2 false positive results
(specificity 96%).

In conclusion AOLC/GSLC can accurately diagnose CRS within 30
minutes of sampling and also allows for provisional gram stain and
morphological characterisation of the micro-organisms enabling early
anti-microbial chemotherapy or catheter removal.

L
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ALT CADERINS AND CATENINS EXPRESSED IN
THE BARRET'TS OLOPHAGUS, DYSPLASI, ADENO.
CARCINOMA SEQUENC. Lsji, H. Barr2, L.R.
Bickllene2, NA Shephenf, PJ. Warer', J.AZ Jankowki3.
Bioechnogy Cene, Crf University,C fleld, MK43 OAL1;
Gloucester Royal Hospita2; Univesity Hospit, Birmingham3
(bItroduced by N. Shepherd).

The maintenance of adult tissue aritecture is largely dependent on
the function of cadherins. E-cadhein isexsd in most epithelia,
while in stafied epithdlia, it may be co-expeed with P-cadherin in
the basal layers. Adhesive function of cadherimN lies on inercons
with cytoplasmic proi calld caenin. Many reports have been
published with respect to reducedexpon ofcadhers and cateins
in tumours, including those of the gpstroi nl tr The aim of this
study was to charerie expression of E- and P-cadherins, and the
canins, in the progrion ofBart's oesophagus to adenocarcinoma.
Parffin embdded tissues from 28 patients and fresh frozen tissue

from 6 pants were selected from the archives of Gloucestr Royal and
Chetenham Genral Hospitals. Sectios included regions of squamous
epithdium, gastric and inestnal typemelsi dysplasia and
adenocazvinoma. mhmun i icanalysis a western bling
were peformed using antiser to the selected cadheins and canins.
The results of this study have shown inappropriae expression of

cadherins and catenins in abnomal tissue. lhere was a significant trend
in reduction of E-cadhenn expression with disease progrssion (p<.01),
including reduction in all tumwour sections exanined
immunohistochemically (n=23). In contast, P-cadhern expressed in
basal layers of squamous oesophagus, was usually absent from Barett's
and dysplasia, but was expressed in 16/23 tumours, especially at the
advancing tumour edge. Reduced expression of catenins was also seen,
but in some dysplastic and neoplastic specimens, immunorwtivity was
observed in the nuclei. This suggests mediation of a nucear function,
and this is currently under investigation.
This study has demonstrated that altered expression and distribution of

cadheains and catenins are strongly associated with progression in the
Barrett's oesophagus, dysplasia, adenocarcinoma sequence.

TRANSFORMING GROWTH FACTOR-a INCREASES E-
CADHERIN AND -CATENIN BINDING TO THE ACTIN-
BUNDLING PROTEIN FASCIN. AU Jawhari*, PD McCrea#, MJG
Farthing*, M Pignatelli**. Digestive Diseases Research Centre, St.
Bartholomew's and the Royal London School of Medicine and Dentistry*,
and Department of Histopathology, Hammersmith Hospital**, London,
UK. Department of Biochemistry and Molecular Biology, Anderson
Cancer Centre, Houston TX#.

Fascin is a highly conserved, ubiquitously expressed actin-bundling
protein, involved in the assembly and reorganisation of actin bundles and
networks necessary for locomotion, maintenance of cell polarity, and
attachment to intercellular contacts and the substratum. A recent report
has suggested interaction of fascin with the cadherin-catenin complex at
adherens junctions.
Aims: (i). To examine the expression of fascin in gastric and colonic

carcinoma cell lines, (ii). To examine the interaction of fascin with the E-
cadherin-catenin complex and the effects of stimulation by TGF-a on this
interaction.
Methods: Fascin expression was examined in gastric (MKN45 &

HSC39) and colonic cell lines (HT29, HCT116, & LS174T) by
immunocytochemistry and Western blotting. Intensity of expression in
relation to monolayer confluence, was assessed by Western blotting.
Immunoprecipitation of fascin-associated proteins followed by Western
blotting was performed at baseline and following stimulation by TGF-a.
Result: Fascin co-localised with E-cadherin at the cell membrane, with

intense staining at the leading edge of cells in non-confluent cultures. A
55kDa band consistent with fascin was demonstrated in the majority of
cell lines. Band intensity was inversely proportional to monolayer
confluence. Immunoprecipitation with fascin antibodies confirmed fascin
binding to E-cadherin, p and y-catenin. Following stimulation by TGF-a,
there was an increase in E-cadherin and I-catenin, in fascin
immunoprecipitates.
Summary & coodlsiois: TGF-a stimulation is associated with

increased fascin binding to E-cadherin and 13-catenin. The interactions
between the cadherin-catenin complex, fascin and the epidermal growth
factor receptor may play a role in modulating cell-cell adhesion and
cytoskeletal interaction during epithelial cell migration.

CELL SURVIVAL DURING BARRETT'S OESOPHAGEAL
TUMORIGENESIS. C.E. May', H. Barr2, L.R. Biddlestone2,
J.A.Z. Jankowski3, N.A. Shepherd2, P.J. Warner'. Biotechnology
Centre, Cranfield University, Cranfield, MK43 OAL'; Gloucester
Royal Hospital2; University Hospital, Birmingham3.

The relative rates of proliferation and apoptosis of cells within a
tissue are important in controlling its overall growth. When either or
both are disrupted, uncontrolled cell proliferation can contribute to
cancer. In squamous epithelium, proliferation occurs within the basal
layer and cell loss by apoptosis at the luminal surface. The aim of
this study was to study apoptosis and proliferation in progression
from Barrett's oesophagus to adenocarcinoma.

Fifty-one paraffin sections of squamous epithelium, intestinal and
gastric metaplasia, dysplasia and adenocarcinoma from 28 patients,
were examined by immunohistochemistry, terminal deoxynucleotidyl
nick-end labelling (TUNEL) and by haematoxylin/eosin (H/E) using
CD45 to distinguish lymphocytes from apoptotic bodies.

There was a step-wise increase in proliferation in dysplastic and
neoplastic tissue compared to benign metaplastic tissue (P<0.05). In
dysplastic glands, proliferation was distributed throughout the basal-
luminal axis compared with benign metaplastic tissue where cell
division is compartmentalised to the upper crypt (PM0.01).
Conversely there was a decrease in apoptosis in dysplastic and
neoplastic tissue in the upper crypt and luminal surface compared
with benign metaplastic tissue (PcO.01).

These findings taken together also indicate that the shift from
apoptosis to proliferation (the Glandular Apoptosis Proliferation
Ratio (GAP)) represents an extremely sensitive clinical parameter in
determining subsequent progression from benign metaplasia to
dysplasia or adenocarcinoma (P<0.0 I).
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Allelotype of Barrett's Adenocarcinoma;
A Search For Novel Tumour Suppressor Genes

&,JGarde2 A Swi2 J Go y', S Kham SJ Walker, R
Sutton, 1K Field2.

Dqertments of Surgery and 'Pathology, Royal Liverpool University
Hospital,
Livrool, L7 SXP.
2Molecular Gena and Oncology Group, Clnical Dental Sciences,
Uniersity of Liverpool Lierpool L69 3BX.

Certain genetc mutations, includig lom of function of tmou

suppressor genes, have been bimliated in the Barrett's metapasi-
dysplasia-carcinomsa p s We have utilised lO of
heterozygosity (LOH) studies to identify the role ofknown tumour
suppressor genes Barrtt's adenocacinoma, and also to identify the
sites of novel tunour suppress genes involved. Tissue from 16 cases
of Barrett's adenocarciroma was obtahed, and the genome ofeach
tumour was studied using 110 polmorphic DNA makers, coveing all
autosomal chromosomes. Every tumour displayed LOH with at least 3
different polymorphic DNA markers. The most fiequent areas ofLOH
were on 3p (57% of tumours), Sq (50%), 9p (43%), lip (40%), 13q
(47%), 17p (75°o)q 17q (94%) and lq (56%). Tumour suppressor
genes have previously been idenified on 5q (APC), 9p (MTS 1), 13q
(Rb). 17p (p53) and l1q (DCC), and the LOH results suggest
involvement of ese tumour suppressor genes to varying degrees.
Thus. 3p. 1 lp and 17q contain putative sites of novel tumour
suppressor genes invohed in the development of Barrett's
adenocarcinoma we have refined the sites using further polymorphic

markers. It is of note that 15 out of 16 tumours displayed LOH on
chromosome 1 7q, and we have further refined the target region on 1 7q
to 17ql 1.2-12. This is the putatuve site of the tumour suppressor gene
most commonly mutated in adenocarcinoma developing in Barrett's
oesophagus.

GENE MUTATIONS IN THE PLASMA OF PATIENTS WITH
PANCREATIC CANCER
HE Mulcahy. P Anker, X Chen, J Lyautey, C Lederry, M Stroun, A
Ballinger, EM Alstead, MJG Farthing. Digestive Diseases Research
Centre, St Bartholomew's & Royal London School of Medicine and
Dentistry, England and Department of Biochemistry and Vegetable
Physiology, University ofGeneva, Switzerland.

Introduction: Nanogram quantities of DNA circulate freely in the
plasma of nonnal subjects, and increased quantities are present in the
plasma of cancer patients. We have previously detected gene
alterations in the plasma of patients with head and neck, lung and
colorectal cancer. Codon 12 K-ras mutations are found in over 90
percent of pancreatic cancers and we hypothesised that identical
mutations might be found in DNA extracted from the plasma of
patients with this disease. Methods: We collected plasma from 19
patients with pancreatic cancer and used a simple and reliable
technique to extract and isolate plasma DNA. K-ras alterations were
detected by a sensitive PCR assay which creates a cutting site for a
restriction enzyme in the absence of a point mutation at position 1 or
2 of K-ras codon 12. Following a second round of PCR to increase
specificity, PCR products were analysed by direct sequencing.
Results: Satisfactory quantities of DNA were extracted from the
plasma of all patients and controls. 16 of 19 pancreatic cancer
patients (84%) harboured a K-ras mutation in plasma DNA.
Mutations in corresponding plasma and pancreatic cancer samples
were indentical. Furthermore, K-ras mutations were found in the
plasma of 3 patients in whom chronic pancreatitis was diagnosed at
the time of testing. All 3 were found to have clinically evident
pancreatic cancer within a year of testing. Conclusion: Pancreatic
cancers release easily measurable quantities of mutant DNA into the
general circulation which can be detected with sensitive PCR
techniques. This may have implications for cancer diagnosis, follow-
up and screening in the future.

CHARACTERISATION OF ENDOCYTIC PATHWAYS IN HUMAN
OESOPHAGUS. W. HalL P. E. Ross, D. A. Johnston*, J. T.
Anderson*, D. Hopwood. Depts ofMolecular and Cellular Pathology,
and Clinical Pharmacology*, Ninewells Hospital and Medical School
University ofDundee, Dundee, DDI 9SY.

Background: Receptor mediated and fluid phase endocytic pathways
have been identified in several cell lines. However, these pathways have
not been investigated in biopsy specimens in organ culture.
Aims: This investigation aimed to characterise endocytic pathways
present in human oesophagus using epitheial biopsies.
Methods: Human oesophageal biopsies were kept in organ cuure with
Ham's F-10 culture medium. The receptor mediated marker was FITC-
labelled transferrin and the fluid phase marker was FITC-labelled 0.02pm
latex microspheres. Increasing concentrations ofeach marer were
added. Endocytosis was measured by flow cytometry following
disaggregation of the biopsies into single cell suspensions. 0.05pM
colchicine was added to determine the effect ofmicrotubules in each
pathway. 1mM chloroquine was added to determie whether pathways
used the same group of early endosomes. Heat treatment was also
assessed at 45 and 55 C. Morphological effects of these treatments were
observed using electron microscopy on sections from intact biopsies.
Results: The transferrin pathway became saturated above 0.2 tM while
the microsphere pathway could not be saturated by increasig
concentrations. Colchicine abolished endocytosis of transferrin but not
microspheres. Chloroquine caused a group ofearly endosomes to swell:
this decreased endocytosis of transferrin but not microspheres. Heat
treatment decreased endocytosis oftransferrin by at least 50% but did
not affect endocytosis ofnicrospheres.
Cotnclusions: Human oesophageal biopsies are capable of taking up
extracellular material by two endocytic pathways. One is saturable,
receptor mediated and dependent on microtubules. The other is non-
saturable, fluid phase and does not require microtubules. The pathways
do not merge at the early endosomes.

CLASSICAL CADHERINS AS MORPHOREGULATORS IN
HUMAN COLITIS: IN VIVO AND IN VITRO.
Janusz Jankowski (1,2,3), A Forbes (3), N Cruickshank (1), R Thomas
(1), R Allan (1),YS Kim (1,2), DSA Sanders (1).
Gastrointestinal Oncology Group,, Birmingham, UK (1) ,Colorectal
Cancer Program, University of California, San Francisco (2) and
Gastroenterology Unit, St Marks Hospital, London (3).

The role of cadherins as powerful morphoregulatory cell adhesion
molecules in human colitis, a condition which shows a spectrum of
altered morphological changes and adhesion is provocative but little
human data is available. Cadherins are the main cell-cell adhesion
molecules and abrogated function has been shown to result in a murine
model of colitis and dysplasia.
We examined, therefore the mRNA and protein expression and
structural integrity of E and P cadherins in ulcerative colitis (UC)
(n=35), Crohn's disease (CD) (n=20) and in an in vitro model of
colorectal ulceration (4 cell lines from the HCA-7 colorectal cancer
line).
E-cadherin is strongly expressed in normal colorectal epithelium
whereas in left sided UC it is either down regulated or has a single
base pair mutation in exon 4. By contrast P-cadherin is dramatically up
regulated in colitis especially dysplastic ulcerative tissue but has no
structural changes.
In vitro cell lines expressing either E-cadherin mutations or wild-type
P-cadherin were both undifferentiated and hyperproliferative but the
latter were also resistant to disaggregation.
On this evidence we hypothesise that colorectal cells expressing P-
cadherin are associated with a rapidly dividing immature phenotype
which includes dysplasia. The finding of either down regulated E-
cadherin expression or structural changes in functional motifs suggests
a decrease in E-cadherin mediated adhesion. The differential
expression of cadherins therefore results in a spectrum of epithelial
phenotype, resistance to denudation and biology as is seen in the colitis
adenocarcinoma sequence.
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AN ALTERNATIVE METHOD FOR THE DETECTION OF
GENOMIC INSTABILITY IN COLORECTAL CANCERS.
M. G. Coleman',A. C. Gough', D. J. Bunyan2 and J. N. Primrose'.
'University Department of Surgery (816), F level, Centre block,
Southampton General Hospital, Southampton, Hampshire, S016
6YD.2The Wessex Regional Genetics Laboratory, Salisbury District
hospital, Salisbury, Wiltshire, SP2 8BJ.

Microsatellite instability (MIN), implying a replication error
phenotype (RER+), characterises a proportion of colorectal cancers.
Generally, the polymerase chain reaction (PCR) using several
microsatellite markers may be required and debate remains as to how
many positive results are needed to infer RER positivity. Minisatellite
variant repeat units (MVRs) are long DNA sequences which show
extreme levels of allelic variability, not only in repeat copy number
but also the interspersion pattern. MVR mapping by PCR (MVR-
PCR) assays the interspersion pattern of variant repeat units along
minisatellite alleles. We have designed novel sets of primers specific
to two MVR-PCR loci (MS31A and MS32) and simplified their
detection to non-radioactive PCR. Analysis ofthirty-two colorectal
tumour-normal mucosa pairs using MVR-PCR were compared to
those using 10 microsatellite markers.
Four patients (12.5%) showed MIN with 3 or more ofthe

microsatellite markers suggesting a RER+ phenotype. All three were
positive by MVR-PCR. Three cases showed an RER+ phenotype by
MVR-PCR which was not observed with any of the microsatellite
markers and in two of these we have identified mutations in a DNA
mismatch repair gene (hMLH I).
These results suggest that MVR-PCR may be an alternative,

simpler method of detecting RER+ phenotype.

VIfAMIN D ANALOGUES ARE MORE POTENT ACIVATORS OF
VffAMIN D RESPONSE EIEMENT`S THAN THE NATIVE HORMONE IN
COLON CANCEIt CEU.S. KFi . EA Walker, MJS Lanman. University
Departnent of Medicine, Queen Elizabeth Hospital, Birminghan. UK.

I a,25(OH)2vitamin D3 (D3) protects against colorectal cacer but its calcaemic
actions limit its use. D3 anlogues with minimal calcamic action are promising
antiproliferative agents. D3 action is modited by a nuclear receptor (VDR) that
regulates transcription by binding to sequences of DNA known as D, response
elements (VDREs). VDR preferentially bind VDREs as dimers with a retinoid
X receptor (RXR). The ligand for RXR is 9-cis retinoic acid (9-cis) which may
modify D3 action. VDR and RXRs are expressed in hunan colorectum and 9-csi
differentially modifies D, action in colon cancer cell lines. EB1089 (EB) is a
synthetic D3 analogue which is undeoing clinical trials. We aimed to determine
the mechanisms controlling the differential actions of D3, EB and 9-cis.
Caco-2 cells were transfected with a luciferase reporter gene containing one

of six VDREs from five D3 responsive genes; cilbindin D9K (CB9), calbindin
28K (CB28), paryrid hormone (PTH), osteccin (OC) or one of two
VDREs from 24-hydroxylase (24-OH2 or 24-OH'). Cells were co-transfected
with VDR expression vector and treated with D3, EB1089, 9-cisRA or
combinations of these ligands (IxlO M) and luciferase activity calculated after
24 hr. Activity in controls was standardised to 1. results were analysed by two
way analysis of variance and are shown below (relative to control values:
p<0.05, **= p<O.01, = p< 0.001).

|3 EB 9-cis D,+ 9-cis D3+ EB

CB9 1.1 1.0 1.3 0.9 0.9
CB28 0.9 0.6* 1.0 06es* 0.6*
PTH 1.2 0.9 1.2 0.9 0.8
OC 3.2 42 1.8 2.9 4.9
240H' 1.6 *+ 2.2 * 1.2 1.5 1.7
240H' 15.2 24.8es 0.9 134 27.0
Hormonal ctivation vanes markdly beween the t fferent VDR s. EB caus

a greater activation or suppression (CB28) than D3 on all VDREs. 9-cis is the
only hornone which causes modest activity on CB9 and its only other action is
to cause suppression of PTH when used as a co-treatment with D.. Thus, 9-cix
has little direct activity on these VDREs despite its potential to modify D,
action. Hormone action in Caco-2 cells is complex and dependent on the specific
VDRE studied. EB is a potent inducer of VDREs and future strategies for
differentiating therapies in colon cancer should include EB in preference to D3,

THE INFLUENCE OF MICROSOMAL EPOXIDE HYDROLASE
GENETIC POLYMORPHISMS IN COLORECTAL CANCER
SUSCEPTIBILITY.
K-J. Palmer, A.C. Gough, C.A.D.Smith and J.N. Primrose. University
Department of Surgery, Southampton General Hospital, Tremona
Road, Southampton, Hampshire, S016 6YD.
The Epoxide Hydrolases are a family of at least four enzymes which

play an important role in the detoxification of mutagens, carcinogens
and other xenobiotics. One of these, microsomal epoxide hydrolase
(mEH), has been shown to be polymorphic.(C.Hassett et al, Human
Molecular Genetics, 1994, vol 3(3):421-428) As epidemiological
studies have suggested that colorectal cancer is linked with exposure to
dietary and environmental carcinogens, it is the aim of this study to
ascertain the influence of polymorphisms within the mEH gene on
colorectal cancer susceptibility.
Genomic DNA was extracted from colorectal cancer mucosae (n=58)

and random unaffected individuals (n=72). Polymerase Chain Reaction
(PCR) was performed using specific oligonucleotide primers designed
to detect the genetic polymorphism at in exon 4 of the mEH gene. PCR
products were analysed by restriction digestion with the restriction
endonuclease RsaI, polyacrylamide gel electrophoresis and visualised
by ethidium bromide staining.
Of the 58 colorectal cancer samples genotyped at position 139, 1.7%
were homozygous Argi39/Argi39, 25.9%/o heterozygous Argi39/Hsi39
and 72.4% homozygous His'139/Hisi39, whereas the random population
frequencies were 5.6%, 40.2% and 54.2% respectively. Statistical
analysis showed that there was a significant difference between the two
populations.(X2 Yates correction 0.05>P>0.01).
In conclusion, these preliminary results suggest that the exon 4

polymorphism in mEH may influence colorectal cancer susceptibility.
The genetic analysis of the exon 3 mutation suggested to lower the
activity ofmEH in conjunction with the exon 4 site is in progress.

IMMUNOHISTOCHEMICAL LOCALISATION OF p2lwAFi/cPi IN
THE SMALL INTESTINE OF BDFI AND p53-/- (NULL) MICE
FOLLOWING y-IRRADIATION.
D.M.Pitichr,Ad J.M.Watson3,J.W.Wilson',C.S.Pottenl,J.AHic_kan2
'Dept. of Epitheli Biology, Paters Instie, Christie Hospital
Machester, M20 9BX, 2School of Biological Sciences & 3Dept. of
Medicine, University ofManchester, M13 9PT.

_kMln4i The tumour suppressor gene p53 can promote a
but can also cause cell cycle GI arrest to allow repar via p2P lo
expression. We have prousl hown that y-rradation laiuces rapid
p53 expresson and apoptosis m the sm intesinal stem cell zone of
mice, but it is not known whether this p53 induction also promotes GI
arrest. Human studies have dmonsrated p2lwAFt/clP expression m
normal intesin epielium and in some colonic neoplasms m a pattern
suggestive ofp53-mdependent induction.
AmllTo study the tmecourse and cell positional distribution of
p21l expressin m the normal murme intestine folowing y-
itadiation, compaig this with the occurrence of apoptosis and (2) to
establish whether p2 wAFi/cPi expression was p53-dependent by
analysing its expression in p53-I- mice.
Mgho4 : Groups of 10-12 week old mal¶,3PDFI (C57BL x DBA/2) and
p53-/- (null) mice were irradiated with a Cs-y source and sacrificed at
various times later. Apoptosis was scored on a cell positional basis by
lght microscopic ent of H and E stained sections.
ImmUMa@ istoci and Western blots used an anti-murine
921wA "ma(Ab-5,C e) y.

No m ohistochal p2IAia'expression was observed
in control animals. Following 8Gy, prote ex sion began at 3hr and
persisted until 72hr in the small ;ntetine. Analys of the distnbution of
p2 I"lw"icl positively taining ceRs at 24ir showed a peak incidence at
cell position 8 whereas the peak incidence of p5 expresson and
apo0tosis was at cel position 5. At later times llowing irradiation
p21 AF/l8CWiP positive cells were located further up the crypts of the small
mntestine (peak incidence at cell position 16 at 72hr). p53-/- mice still
showed p21WAFI&VI positive cells 4 and 24hr after 8Gy, but fewer
absohlte numbers than their wid-type counterparts. Western blots
confirmed these levels ofexpresson.
Conchlsins: p2 w^iIcvi expression is induced in the normal murine
intestine by y-irdiaton. In the smal intestine, p53 prefentially triggers
apoptosis m the stem cell zone, whereas the transit cels filher up the
crypt hierarchy (which undergo lss apoptosis) express p2lwAFi and
premia undergo GI arrest. The low levels of radiation-induced
p21wMl 1 expression observed in p53-/- mice suggests both p53-
dependent and independent pathways of activation.
(Funded by British Digestive Foundation).
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THE IMPORTANCE OF APOPTOSIS IN THE GASTROINTESTINAL
TOXICITY INDUCED BY 5-FLUOROURACIL : IRESCUE FROM
TOXICITY IN p53-/-.' MICE. D.M. ul4d' A.J.M.Watson3,
C.S.Potten', J.A.Hlckn 2. 'Dept of E ell Biology, Patason
inste, Christie Hoqgtal, Manchester, M2

Scieces ad 3Dept. ofM dicine, University ofManchester, M13 9FF.

Bjck md: 5-Fluorouracil (5FU) caus stroitesal toxicity in

muse and man. We have previously demo ated p53-dependent
apoptos in the mrine sma and luge mttie the 36hr 5FU

adminration. However, it is unkown whether this ansient apoptosis
leads to the nucosal damge asociated with drug toxicity.
Aims: (1) To establish whether the early apoptosia observed following
5FU administrati is an inportant deteminant ofthe long term intestina
tocity causd by this drug and (2) to deteamqe whether p53 expression,
a criical factor in early 5FU-induced apoptosis, also modulates long term
intestinal toxicity.
Methods: 40mg/kg or 400mgg 5FU was administered as single or
double intperitoneal injectios 6 hr apat to groups of four 10- 12 week
old BDFI (C57BL x DBA/2) and p53-/- mice. Mouse survival and
weights were recorded and groups of mice were sacrificed at time points
ranging from 4.Shr to 14 days. H and E stained sections of small intestine
and midcolon were analsed for apoptotic, mitotic and 3H-thymidine
labelling indices, and ciypt and villus cell number, height, width and area
(the latter parameters being used as indicators of histological gut damage
and hence drug toxicity).
Results: One or two doses of 40mg/kg 5FU caused apoptosis and
transient suppression of mitosis in BDFI mice, but there was little
consequent histological gut damage and no asnima lost weight or died.
One or two doses of 400mg/kg SFU caused simlar levels of peak
apoptosis to 40mg/kg, but apoptotic cells were present for longer and the
suppression of mitotic and labelling indices persisted for at least 72hr.
Tlhese mice showed histological gut damage (a nadir in small intestinal
crypt cell number at 72hr and in villus cell number at 120hr), weight loss
and death (all mice given 400mg/kg twice had died by day 9). p53-/- mice
given two doses of400mg/kg 5FU showed suppressed levels of apoptosis
by 24hr and subsequently less histological gut damage at 72 and 96hr.
Conclusions: Induction of apoptosis and suppression of cell proliferation
are both important precursors of the ensuing histological gut damage
caused by 5FU. The suppression of intestinal toxicity in p53-/- mice has
demonstrated int vivo that the expression of apoptosis-controlling genes
can be critical determinants ofthe long term toxic effects of 5FU.
(Funded by British Digestive Foundation.)
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KERATINOCYTE GROWTH FACTOR (KGF) STIMULATES
GUT GROWTH BUT IS NOT A CYTOPROTECTIVE AGENT
AND DOES NOT STIMULATE MIGRATION OF THE
HUMAN COLONIC CARCINOMA CELL LINE HT29. B1
Plaford, T Marchbank, N Mandir, A Higham, K Meeran, MA
Ghatei, SR Bloom, RA Goodlad. Division of Gastroenterology,
University of Leicester, Leicester General Hospital NHS Trust,
Gwendolen Road, Leicester, LE5 4PW, United Kingdom

Background: Keratinocyte Growth Factor (KGF) is found
throughout the gastrointestinal tract but its role in gastrointestinal
pathophysiology is unclear. We examined the effect of recombinant
KGF on gut growth and repair using a variety of in vivo and in vitro
models.
Methods: Rats receiving total parenteral nutrition had co-infusions of
KGF or control for 6 days. Effects of KGF on gastric repair and acid
secretion in rats were determined using an indomethacin
(20mg/kg)/restraint model and animals fitted with chronic gastric
fistuiae. Effects on cell migration were assessed using wounded
monolayers of the human carcinoma cell line HT29.
Results: KGF at 0.1,1 and 3 mg/kg increased gut growth (wet weight
and vincristine induced metaphase arrest) throughout the
gastrointestinal tract. Plasma gastrin, PYY enteroglucagon and GLP-
I were all increased whereas insulin was lowered by KGF (all p<
0.01). KGF was ineffective in reducing indomethacin-induced
gastric damage but caused a reduction in basal acid secretion of about
35% and 50% when administered at 0.2 or 5mg/kg (P < 0.05). KGF
(1-5OmM) did not influence the rate of cell migration of HT29 cells.
Conclusions: KGF is therefore unlikely to be important in
stimulating the early restitutive phase of gastrointestinal repair but
may be important in influencing the later stages of increased
proliferation and remodeling.

NICARDIPINE DIRECTLY INHIBITS BASOLATERAL K+
CHANNELS INVOLVED IN Cl SECRETION IN HUMAN
COLON. I. Butterfield, G.I. Sandle, N.B. Higgs, G. Warhurst.
University of Manchester Department of Medicine Gastroenterology),
Hope Hospital, Salford M6 8HD, U.K.

BACKGROUND: L-type Ca2+ channel blockers have been shown to
inhibit basal and secretagogue-induced Cl- secretion in rabbit ileum,
implying that their anti-secretory action reflects inhibition of cellular
Ca + uptake (J Surg Res 1988, 44, 609-616). However, recent studies
indicate that dihydropyridines and verapamil have a direct inhibitory
effect on voltage-dependent K+ currents in isolated cochlear hair cells
(Hear Res 1993, 88, 36-46). AM: To evaluate the effect of the Ca2+
channel blocker nicardipine on 23pS basolateral K+ channels in human
colonic crypt cells, which have been implicated in cAMP- and Ca2+-
activated intestinal Cl- secretion (Lancet 1-994, 343, 23-25). METHODS:
Intact crypts were isolated from endoscopic biopsies of healthy human
distal colon by Ca+ chelation, and visualized using an inverted
microscope with phase contrast optics (x400 mag.). Crypts were
bathed in Hepes-buffered NaCI solution (PH 7.4) con g 1.2mM
Ca2" and 200gsM dibutyryl cAMP. Patch pipettes were illed with
Hepes-buffered KCI solution containing 1.2mM Ca2+. 23pS K+
channel activity was monitored by patch clamp recording from the
basolateral membrane in the mid-crypt region. KRSULTh: Clusters of
23pS K' channels were active in cell-attached patches (n=5, command
voltae -40mV referenced to pipette interior) under basal conditions.
Addition of 2pM nicardipine to the bath decreased single channel open
probability (P) by 87 ± 4% (P<0.01), consistent with intracellular
penetration oftthe drug and blockade at the cytosolic face of the K+
channel. This was confirmed using excised inside-out patches (n=4,
command voltage -40mV) from crypts pretreated with dibutyryl
cAMP, where the addition of nicardipme to the bath produced rapid
(<30s) maximal inhibition of basal K+ channel activity in a dose-
dependent manner, P decreasing by 42 ± 12% (P<0.05), 74 ± 1%
(P < 0.01) and 91 ± 5% (P<0.0'05) at concentrations of 200nM, 2yM
and 20AM respectively. Nicardipine had no effect on unitary current
amplitude in either patch configuration. Serosal nicardipine (1MM) also
inhibited dibutyryl cAMP-stimulated short-circuit current in stripped
rat distal colon by 57 ± 8% (n=3, P<0.01). CONCLUSiONs:
Nicardipine has a direct inhibitory effect on a population of basolateral
K' channels in human intestinal epithelial cells which probably play
a critical role in cAMP- and Ca2+-activated Cl secretion. us,
dihydropyridines may have effects on the intestinal Cl- secretory
process which are independent of Ca2+ channel blockade, and
dihydropyridine-like compounds should be explored as potential anti-
diarrhoeal agents.

IMMUNOHISTOCHEMICAL DISTRIBUTION OF CONSTITUTIVE
CYCLOOXYGENASE (COX-1) AND INDUCIBLE
CYCLOOXYGENASE (COX-2) IN BENIGN AND MALIGNANT
GASTRIC MUCOSA. MT Donnell. MA Hull, D Jenkins* & CJ Hawkey,
Divs ofGastroenterology& Histopathology*,University Hospital,Nottingham.

INTRODUCTION: COX-2 is a potential therapeutic target as a gastro-safe
non-steroidal anti-inflammatory drug (NSAID) and a possible anti-cancer
agent. However, its distribution within normal and malignant gastric tissue
and relationship to Helicobacterpylori (Hp) infection is not known.
METHODS: Endoscopic gastric mucosal biopsy material from 10 patients
(5 Hp+, 5 Hp-) and from 5 gastric cancers was immuno-stained using specific
COX- I and COX-2 antibodies (Cayman Chemical) and an ABC Vectastain
peroxidase method. Immunostaining of tissue specimens was scored on a
simple three point scale. Human gastric endothelial (HUGE) cells were
isolated from gastric resection specimens using CD31 coated magnetic beads,
pure prmary cultures established and passaged up to 17 times.
RESULTS: Immunostaining showed COX-1 expression in epithelial cells in
all normal and malignant specimens examined. Immunostaining showed
COX-2 expression in myofibroblasts, endothelial cells and inflammatory
mononuclear cells. Hp status did not affect expression ofCOX- I and COX-2.
COX-2 appeared to expressed in epithelial cells in a proportion of malignant
tissue specimens in contrast to its purely stromal expression in non-malignant
specimens.

COX-1 COX-2
Hp+ Hp- Cancer Hp+ Hp- Cancer

Epithelium 2(2-3) 2(1-3) 2(2-3) 0 0 1(0-2)
Pericryptal
(Myo)fibroblast 0 0 1(0-2) 1(0-2) 1(1-2) 1(1-2)
Endothelium 0 0 0 1(0-2) 1(0-2) 1(0-2)
HUGE cells expressed COX-2 constitutively when maintained in culture.
COX-2 expression increased when they were stimulated to migrate and form
micro-vessels in vivo by Matrigel or phorbol ester stimulation.
CONCLUSION: COX-2 expression appears to be predominantly stromal and
this expression is unaffected by Hp status. By contrast, COX-1 is expressed
in epithelium. Both COX-I and COX-2 inhibitors have the potential to affect
benign and malignant gastric mucosa.
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PROFOUND DEPRESSION OF CARBACHOL
STIMULATED SECRETION IN COLONIC EPITHELIAL
CELLS DURING INVASION BY CAMPYLOBACTER
JEJUNI.
J BLltin=g, RPH Logan, CJ Hawkey, WA Stack. Divison of
Gastroenterology, University Hospital, Nottingham, NG7 2UH

Introduction: CampykoacterjejiW diarrhoea is an important cause
of morbidity in humans. The underlying pathogenesis is unclear although
it is known to require mucosal invasion and stimulation of an
inflammatory response are needed to induce chloride secretion.
Subversion of host secretory responses could assist the initial invasion
process. We therefore studied ion tansport responses to secretagogues in
the colonic epithelial cell line HCA-7 infected with C.jjuni.
Method: HCA-7 cells (colony 29) grown in DMEM/10%FCS were

seeded on Snapwell (Costar) filters and formed confluent monolayers
within 8-12 days. The cells were inoculated on the apical side with the
pathogenic strain C.jejun 12189 (1x107 bact/0.5ml). After 3; 6; 9; 12
and 24hrs filters were placed into an Ussing chamber and voltage
clamped by continous application of a short circuit current (SCC).
Transmigration of bacteria was assessed by culturing the media from the
apical and basolaterat side of the monolayeron an agar plate. Short circuit
cumrent (SCC pA/cm2) and resistance (Qcm2) were measured under
basal conditions, then after basolaterad stimulation by bradykinin (106M)
and finally after similar stimulation by carbachol (l104M).

Results: There was no significant fall in electrical resistance which if
anything tended to rise at later time points in infected monolayers (Cj
210±5.lQcm2; control 170*5.OQcm2 at 24h). Electronmicroscopy
showed intact tight junctions in inoculated monolayers. Translocated
bacteria were detected in the basolateral compartment at all time points
after 3hrs. This was accompanied by a profound reduction in carbachol
stimulated ASCC( 13±0.2 uA/cm2, C.jejwuti vs 12.5±3 pA/cm2, controls
at 6hrs, p=0.02) which persisted at 9h (1.4±0.2 uA/cm2 vs
17.4±4.3pA/cm2, ps0.05) with gradual reversal later (3.0±1p11A/cm2
vs 14.6±4.5pA/cm2 at 12hr; 6.7±I.lpA/cm2 vs 17.2±2.5pA/cm2 at
24hr). There was no difference in basal SCC or in the ASCC to
bradykinin in infected monolayers compared to controls.

Conclusion: C.jejuni appears not to disrupt the epithelial barrier
during initial invasion as assessed morphologicaly and
electrophysiologically. Invasion is accompanied by a profound
supression in carbachol mediated chloride secretion. These findings
demonstrate that infection with C.jejuni alters intestinal transport function
in a colonic monolayer but the precise mechanism for this rmains to be
determined.

ELEVATED NITRIC OXIDE SYNTHASE ACTIVITY IN HUMAN
DUODENAL ENTEROCYTES IN IRON DEFICIENCY ANAEMIA
AND COELIAC DISEASE.
I.A. Murray, K. Coupland, J.A. Smith, W.P. Goddard, R.G. Long.
Dept. of Gastroenterology, City Hospital, Nottingham, NG5 IPB.

Nitric oxide synthase (NOS) activity is increased in the lamina
in coeliac disease and sodium nitopuside, a nitric oxide donor,
incrses iron uptake by isolated entertes. We have studied NOS
activity in duodenal enteroytes from coelisc putients, iron deficient
patients and disease controls.
Additional distal duodenal biopsies were obtained fom patients

undergoing investigation for sus malaorpio. Enteocytes
were isolated by incubating the biopsies in calcium chebfing buffer,
homogenised and incubated with 3H-L-arginine and enzymatic
cofiaors (Biockem. Biophys. Res. Commun.185: 960). In a
stoichiometric reaction, L-citulline and nitric oxide are produced from
L-arginine, a reation catalysed by NOS. 3H-L-arginine was removed
by a cation exchange column and the amount of 3H-L-citrulline formed
was determined by liquid scintillation counting of the eluate.
NOS activity was demonstated in homogenates of isolated

enterocytes from disease controls (IBS with diarrhoa, and/ or bloating)
and from those with iron deficiency and coeliac disease.

Disease Iron Treated Coeliac Untreated
Controls Deficiency (on GFD) Coeliac

Number 14 10 9 2
Total NOS
Activity 3.15+0.58 9.43+2.58 9.52+2.48 85 and 114
(nmoVg protein/min)

(values are mean ±SEM)
Enterocytes from iron deficient and coeliac patients express higher

NOS activity than those from disease controls (p=0.023 and 0.046
respectively). NOS activity in untreated coeliac patients was tenfold
greater than treated coeliac patients. The activity in each group was
proportional to tissue concentration (25-370pg/ml), linear with time
incubated up to 120 minutes and inhibited by L-NG-arginine methyl
ester, a specific NOS inhibitor, in the range 1mM to 100mM (22% to
91% inhibition respectively). Maximum enzyme activity was seen at
pH 8.4, and calcium concentration 75ptM.
We have demonstrated that NOS activity expressed by duodenal

enterocytes is higher in cells from iron deficient patients and fiom those
with treated and untreated coeliac disease.

MANIPULATION OF EXTRACELLULAR SODIUM, POTASSIUM
AND AMILORIDE MODULATES IRON UPTAKE BY HUMAN
ENTEROCYTE SUSPENSIONS IN VITRO. W.P.GODDARD K.
COUPLAND, J.A.SMITH, and R.G.LONG. Medical Research Centre,
City Hospital, Hucknall Road, Nottingham, NG5 1PB, UK.

Aim; To further investigate non-transferrin mediated iron
uptake by enterocytes. Enterocytes, hepatocytes and
erythrocytes can acquire iron independently of transferrin.
This may be important in the iron loaded state seen with
haemochromatosis. A sodium/ferrous ion exchange mechanism
has been proposed for the erythroid cell membrane (J.
Biochem 1991; 275: 635). Iron uptake by human enterocytes
was therefore investigated by altering the extracellular
environment of cell suspensions.

Methods: Enterocyte suspensions were prepared from
duodenal biopsies of 30 patients attending for investigation of
gastrointestinal symptoms, using EGTA. Full informed consent
was obtained. Iron accumulation from 50 PM 59Fe (11) ascorbate
by enterocytes at 37°C, pH 7.2, was stopped after 6 minutes
resuspension in Hanks Buffered Salts Solution (HBSS), in the
presence of 0 to 1.25 mM amiloride. Uptake was also studied
using resuspension in alternative media: potassium (KBSS) to
replace the 137 mM sodium in HBSS and choline (CBSS) to
replace both extracellular cations. Results from patients with
abnormal histology were discarded (n=2).

Results: In the absence of amiloride, potassium media
increased iron uptake from 14.3 ± 1.9 (n - 8) to 23.9 ± 4.1 pmol
Fe/pgDNA/min (n = 8, p < 0.05). Choline reduced iron uptake to
4.6 ± 1.0 pmol Fe/pgDNA/min (n = 5, p < 0.01). Amiloride had no
significant effect on iron uptake in HBSS or CBSS media. In
KBSS, 80 pM amiloride further increased iron uptake to 40.7 ±
5.0 pmol Fe/pgDNA/min (p < 0.01), while amiloride
concentrations over 300 pM returned iron uptake to baseline.
An additional wash/resuspension step using KBSS just before
incubation increased iron uptake to 69.1 ± 10.1 pmol
Fe/pgDNA/min (n = 7, p < 0.01). Media did not affect ferrous
concentration or cell viability during incubation.

Conclusioni: These results are consistent with a ferrous
ion transporter mechanism in human enterocytes that has a
sodium/amiloride sensitive and a sodium/amiloride insensitive
component.

This work was supported in part by the Astra Foundation.

NOVEL STIMULATORY EFFECT OF PITUITARY
ADENYLATE CYCLASE ACTIVATING POLYPEPTIDE
(PACAP) ON AN ISOLATED RABBIT PARIETAL CELL
PREPARATION.
Zoe H&Lay, J. Edwards, P. Bliss, I. Beales and J. Cala,
Gastroenterology Unit, Royal Postgraduate Medical School,
iHamersmith Hospital, London, U. K.
Ba : Gastric corpus mucos contains PACAP nerves but the
efCt of loCally released PACAP on pariet cels is unknown.
Intravenu PACAP inhbits aCid secretion inintac rats and dh rdated
p VIP (which acs via PACAP type H receptors) inhibits isolated

-Cells.
Aim: This study terefo test the offects ofPACAP on intaclllar
4C-aminopyne ac ul (which correlates with acid secrion) in a
pr-ep i ofprinary rabbit parieal oells and cmpared this to the efbt
ofVIP.
Methods: Rabbit pariel cells were isolaed usingcola EDTA
digeston and enrihed by centfigal eu ation then culured for 48
hours. Cdls were traed with PACAP over a range ofc s,
eithr alone or with carbachol (l04M) for 30 mints with
"C-aminopyrine. This procedure was repeated uisingt VIP instead of
PACAP. 14C in pne acc mla was expressd as percent above
basal.
Resuls: PACAP had no sinfica effct on basal 4C-aminwoyrne
acctmuilation. It had an additive efibct on carbachol-smbulatd
'4Caminopyne acculatio at 104 sad OIM(cOM bacol; 48%Y12,
carbwhol +PACAP O4M; 126%+47, cabaeo + PACAP lOM;
1 10%/±43) (p<0.05). Th addition of ranitdin (10M had no t on
the carbacholuled PACAPdo nse acv. Tle VEP dos-
response curve on carba ied cells showed an inhibitory

Conduson: This study showed for the first time that PACAP has a
stimulatry effit on pariel cells. It had a direct additive fect on
carbacho1 lato ofrabbit parietal cells in itro. lhis effect was
probably mediated thougthe PACAP ype I recpt as PACAP and
VIP had diffeent effects. e expermts with rnidine - that
PACAP was not acting via i e.
PACAP in mumsal nerves nay have a role in th rqulation of acid
secreton and this effect may be importan in acid reated disordes.
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SOYBEAN LECTIN (SBL) STIMULATES CHOLESYSTOKININ SYNERGISM BETWEEN MEDIATORS OF Cl- SECRETION
(CCK) RELEASE THROUGH CALCIUM INFLUX VIA L-TYPE IN NATIVE RAT COLON: COMPARISONS WITH COLONIC
CALCIUM CHANNELS' CELL LINES AND IMPLICATIONS FOR DIARRHOEA.

Ak & R.J.Levin, Department of Biomedical Science, University

Dep ut of Medicine,H_m Hosil, Londn U.I of Sheffield, Western Bank, Sheffield. S10 2TN.
INTRODUCTION: We previously fioud that SBL releases CCK in Human colonic cell lines are widely used to study Cl- secretion.

sed rats onm iatod nuacol els in wvtro Odr lctins Interaction between the inaellular mediators cAMP and Ca2+ leads to a

...........* ..synergistic Cl- secretory response in T84 ceLs (Cartright et al. 1985. J.Clff8c CCIuIa.filc.i5 by-cliu.Th f Clin. Invest. 76, 1837), but has not been reported in native isolated colon.
examined d nism by which SBL releases CCK. We investigated the interaction between cAMP-mediated secretagogues

METHODS: CCK f_lasing cds war iscdod and ewiched ftam rabbit and the cholinergic (Ca2+-dependent) agonist bethanechol (BCh, 1mM) on

jejunal mucosa by enzyme digestion and counter flow eUtnation. After 40 electrogenic Cl- secretion in muscle-stripped, rat distal colon in vitro.

h cells were incubated with 975 p1 of rekase medium and 25 pl of a 40 Responses were expressed as maximum changes in short-circuit current

fold cncntrte sohlo of soybean lectin 1, 10 and 100 pS/ml with or (Isc max). BCh was added alone or following the steady-state Isc

wihu N yl-D-galactosn_ (GeaNAc) 5mM m duplcate. After 2b response to 1mM DBcAMP (permeable analogue ofcAMP) or 5pM
of stimulation 200 aliquots were taken for CCK n _ by forkolin (activator of adenylate cyclase). As rat distal colon has a

spocific__e neurohumoral 'tone' essential for cholinergic Cl- secretion (Brunsden &sPESULTS:iSBraw way-100 pg/ml eimllCCK rekase by 70%+Levin 1995. J. Physiol. 491, 174P), experiments were repeated in the co-
RESULTS: SBL 10 100 pg/mI stimulated CCK release by 70%±+ presence of serosal tetrootoxin ('IT, 1pIM) + indomethacin (I, PM)
22% and 65% + 14% (both P<0.05 vs. basal). he effed was blcked by thus abolshig neural and prostaglandin iMfluences. Results are tabulated
thd L-ype calcium channel bbcker veapamil 10-7M, but uaffect by dhe below, * = p < 0.001, unpaired t-test, predicted v observed sum, ()= no.

protein kinase C (PKC) inhibitor staurosporin 0'M. he Ltype calcium of rats.

channel opeer BAY K 1644 104M incred CCK relase by 60%/.±+ 19% Mean AIsc max (p.A/cm2) ± S.E.M.
(P<0.05 vs. basal). efse was also blcked by verapwmil and Untreated After TTX+I
unaffcedbystaropoin. Receptori d slimul ofPKC by BCh alone 87 ± 6 (7) 14± 5 (8)
12-0adecanoylphorbol-13-acetat (TPA) 10YM incrd CCK release DBcAMP alone 60 ± 6 (5) 67 ± 8 (4)
by 55% + 16% (P<0.05 vs. basal). Its eflect was blocked by stausosporin DBcAMP+BCh (predicted) 147 ± 8.5 (10) 81 ± 9 (10)
IO05M. The effect of SBL was blocked inthe presence ofd cnpetng DBcAMP+BCh (observed) 159 ± 10 (8) 226 ± 15 (6) *Io-ImIUeffectof BLceassbasdwdorskolinaloneeof4(7)c34±3(4)sugar N-acetylgalaclosa (GalNAc). SBL was not toxic to the cells as Forskolin alone 44 4 (7) 34 ± 3 (4)
determined by 3-[4,5-dimethythiazol-2-yl]-2,5-dimethyl tetrazolium Forskolin+BCh (pobsected) 139 ± 7 (12) 48 ±6 (10)
bromide (MTI) assay.

CONCLUSION: SBL stimulates te release of CCK by calcium influx. There was no interaction between cAMP-mediated agonists and BCh in
This effect does not appear to involve protei kinase C. Ingested lectis untreated colon. In contrast, colon exposed to TTX+I shows synergism
may exert important effects by releasing CCK. between BCh and DBcAMP or forskolin. Clearly, synergism only occurs

in native colon devoid of neurohumoral tone. Inferences from colonic cell
lines regarding the possible enhancement of diarrhoea by synergism
between cholinergic agonists and cyclic nucleotides overlooks this intrinsic
regulation. Endogenous neurohumoral tone may also prevent synergism
in vivo. This may reduce the maximal secretory response following
multiple stimuli thus minimising secretory diarrhoea.

Video competition V324-V331
F322 V324

PRESENCE OF A FMLP-RECEPTOR, STIMULATION OF MUCIN
SYNTHESIS AND RELEASE OF IL-8 BY FMLP IN HUMAN MUCUS-
SECRETING GASTROINTESTINAL EPITHELIAL CELL-LINES.
BJ Campbell, MD Jenkinson, L-G Yu, JM Rhodes. Gastroenterology
Research Unit, University Dept. of Medicine, Liverpool, L69 3GA, U.K.

Introduction: N-formylated peptides are a class of biologically active
chemotactic peptides released from intestinal bacteria, found in colonic
fluid at concentrations of 10 7M. We have (i) examined for the presence
of a N-formyl-methionyl-leucyl-phenylalanine receptor (fMLPr) and (ii)
assessed whether fMLP stimulates mucus glycoprotein (mucin) synthesis
and release of the cytokine, IL-8 in a number of gastrointestinal cell-lines
including AGS (gastric) and LS174T, HT29-MTX and HT29 (colonic).
Methods: PCR was performed for 33 cycles using lgg HT29-MTX

cDNA (reverse-transcribed from total RNA), 0.5gM sense (38-58) &
antisense (632-653) primers of human lung fMLPr [Bao et al. Genomics
1992;13,437-40] & 2U Taq polymerase. To study its effect on mucin
synthesis and IL-8 release, fMLP (10-9 to 104M) was added to cell
monolayers in medium containing 20pCi [35SJ-sulphate & 2gCi rH]-N-
acetylglucosamine, for 48h at 370C (5%CO2/ 95%02. Cell and medium
mucin was purified on Sepharose CL-2B and fractions 1-counted for
'S/3H content. IL-8 release was measured by ELISA.
Results: A 615 base-pair PCR-generated product, consistent with the

predicted size for the known fMLPr sequence was demonstrated in
HT29-MTX cells. fMLP (108M to 105M) significantly enhanced IL-8
release from HT29-MTX (10-7M; 97.9 ± 6.2 pg/ml; P<0.0001 ANOVA) and
LS174T (108M; 478 ± 63.5; P<0.01)(mean ± SEM; n=4) above basal
levels. No significant change in IL-8 release was seen in AGS nor HT29
cells. In HT29-MTX cells, fMLP (10-7M & 104M) treatment significantly
increased total mucin synthesis (expressed as dpm 3H-GIcNAc
incorporated into mucin/pg cellular DNA) to 178.1 + 26.7% (p=0.0017)
and 151.3 + 8.5% (p=0.005) respectively (mean ± SEM; n=4) above
control (100 ± 5.3%). No increase in [35S]-mucin nor in the 35S/'H-GIcNAc
ratio was seen with fMLP treatment compared to control.
Conclusions: HT29-MTX cells express an fMLP receptor previously

unreported on human intestinal epithelial cells. fMLP acts to induce IL-8
release from two colonic mucus-secreting cell-lines. In HT29-MTX cells,
fMLP acts to enhance mucin synthesis at a concentration present in the
colonic lumen. Hence, direct interaction between bacterial N-formylated
peptides such as fMLP and the colonic epith'elium may be an important
element in the pathophysiology of intestinal mucosal diseases.

LAPAROSCOPIC EXPLORATION OF THE COMMON BILE DUCT
Roger W. Motson. MS. FRCS Neil Keeling FRCS. Ciaran J. Walsh MCh.
FRCSI Alan C Finch.
Colchester General Hospital. Colchester. Essex. C04 SJL

Prior to the development of laparoscopic cholecystectomy the majonty of
common bile duct stones were diagnosed on a per-operative cholangiogram
during open cholecystectomy. Common bile duct stones were retrieved via a
supra-duodenal choledochotomy and, with the increasing use of flexible
choledochoscopes during the 1 980s, with a low or zero percentage incidence
of retained stones.
In the initial stages of the introduction of laparoscopic cholecystectomy in
the U.K. per-operative cholangiography was less frequently employed and heavy
reliance was placed on ERCP and sphincterotomy either before or after
laparoscopic cholecystectomy. Pre-operative ERCP on the basis of abnormal
liver function tests or a Nstory of jaundice results in about 50% of patients
undergoing an unnecessary ERCP. Post-operative ERCP. if based on a positive
operative cholangiogram. will focus ERCP on patients with stones, but if ERCP
is unsuccessful the patient may require a further operation. Ignoring common
duct stones and waiting for symptoms may result in some patients presenting
with cholangitis, pancreatitis or obstructive jaundice.
Routine per-operative cholangiography at the time of laparoscopic
cholecystectomy allows accurate diagnosis of common bile duct stones
without pre-operative ERCP. When diagnosed, proceeding on to laparoscopic
common bile duct exploration results in complete treatment of both the
gallbladder and common bile duct stones in a single episode.
This video demonstrates the technique of trans-cystic choledochoscopy.
Following the diagnosis of common bile duct stones on the per-operative
cholangiogram the cholangiography catheter is removed and a 3mm diameter
flexible choledochoscope inserted through the cystic duct into the comon bile
duct The stones are confirmed under direct vision through the
choledochoscope and then grasped with a stone basket and withdrawn from
the common bile duct Completion choledochoscopy confirms the absence of
stones andjso free passage of the tip of the choledochoscope into the
duodenum The cystic duct is then clipped and the gallbladder removed
Patients managed in this way have a similar hospital stay and post-operative
course to patients undergoing laparoscopic cholecystectomy alone. Patients
with large or multiple common duct stones usually require choledochotomy
(not shown in this video)
In the 100 patients treated to date the overall success has been 85% with
3/4 of the patients managed by the trans-cystic route Clearance of the
common bile duct has increased in the last 30 patients to 100%
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BENS ENDOSCOPY Staff Nurse Leigh Griffiths
(introduced By P. Bottrill)

Ward 39 Day Unit
Royal Victoria Infirmary
Newcastle upon Tyne NE1 4LP

The majority of children undergoing gastroscopy have little
understanding of the procedure.

This film consists of the story of Ben coming to the
endoscopy department, entering the procedure room, having
sedation, recovering in the Day Unit and going home.

My aim is to reduce anxiety of parents and children, by
giving pre procedure education in a format familiar to children,
a need identified after consultation with a Paediatrician and a
literature search.

Fears children express are parental separation, lack of
control, loss of the element of choice and not being able to go
home at the end of the day.

Using animated characters made from modelling clay, a short
video capable of maintaining children's concentration, in either
ward or outpatient setting, has been produced containing 6
scenes and 225 individual shots. It was filmed on a dining
table, costing £54 for the master and 6 copies.

Intentionally there is no dialogue so that medical or nursing
staff can give verbal explanations pitched at the understanding
of each age group and also removing language barriers.

The video has been well received, and its efficacy in reducing
childrens anxiety prior to procedure is being evaluated.

SIGMOIDOSCOPY - A PATIENT'S GUIDE. R.J. Robinson.
T. Poda-s J. Shears, C. Tidmarsh, J.F. Mayberry. Gastrointestinal
Research Unit, Leicester General Hospital, Gwendolen Road, Leicester
LE5 4PW.

Flexible sigmoidoscopy is increasingly used for investigating
symptomatic patients, and for mass colorectal cancer screening
programmes. This video aims to make flexible sigmoidoscopy a more
acceptable investigation for both groups of patients. Patients
undergoing endoscopic procedures are invariably anxious, and often
afraid. This short video addresses the fears experienced by these
patients, and by demonstrating and explaining the procedure aims to
reduce anxiety and increase patient satisfaction.
The video was developed using the opinions of patients, and

represents a collaboration between gastroenterologists, nursing staff,
clinical psychologists and patients. Patients undergoing flexible
sigmoidoscopy had a semi-structured interview with a medical
psychologist before and after the procedure. They were asked to detail
their fears, and to list infornation that they thought would be useful to
include in an educational video.
Based on results of the interviews, the video demonstrates the

procedure in some detail and addresses the specific questions raised by
patients. The anatomy of the lower bowel and the course taken by the
sigmoidoscope is explained using computer graphics. Throughout the
video an emphasis is placed on maintaining the dignity of the patient
and minimising any discomfort and embarassment.
The video will have an important role in informing and reassuring

patients undergoing flexible sigmoidoscopy.

DILEMMAS IN COLONOSCOPY: WHAT WOULD YOU DO
NEXT?
Brace Macfarlane and Owen Epstein
Endoscopy Unit, Royal Free Hospital NHS Trust, Pond Street,
Hampstead NW3 2QG

A complete colonoscopy examination has two components.
Firstly, the technical skil to perform successfil total colonoscopy.
Secondly, the experience to evaluate and interpret accurately
endoscopic findings.

A number of endoscopy atlases have been published to aid the
latter, but are somewhat artificial. For the past 5 years the
Endoscopy Unit at the Royal Free Hospital has kept a video
record of both common and unusual endoscopy findings. A
number of these have been collated and edited. Each condition
shown is structured with a brief introductory history, the
colonoscopy findings, a 'What would you do next?' mutiple
choice question and finally a suggested answer.

The aim ofthis presentation format is to provide a real time aid
to teaching, and to promote discussion ofcommon problems.

GASTROSCOPY - A PATIENT'S GUIDE. T. Podas, R.J.Robinson.
J. Shears, N. Law, J.F. Mayberry. Gastrointestinal Research Unit,
Leicester General Hospital, Gwendolen Road, Leicester LE5 4PW.

Gastroscopy is a safe and widely used procedure for the investigation
of gastrointestinal symptoms. Although the procedure is well tolerated,
many patients are concemed and anxious beforehand. Adequate
explanation of what is involved reassures patients, alleviates anxiety and
increases their overall satisfaction with the procedure. Traditionally
their introduction to gastroscopy is a verbal explanation provided by a
nurse and/or doctor shortly before the test. Videos are increasingly used
to inform and educate patients. However their benefits compared to
current methods in clinical practice are not established.

We have therefore developed a short educational video explaining
gastroscopy to patients. The video was based on patients' expectations,
fears and experiences of gastroscopy detennined during interviews with
a medical psychologist. The video demonstrates gastroscopy and
provides a detailed explanation of what is anticipated, using simple
language. The options of local anaesthetic spray and sedation are clearly
explained.

In a prospective randomised controlled study involving 100 patients,
the impact of the video was compared to conventional explanation
provided by a nurse. Anxiety, psychological distress and overall
satisfaction were the major end points.

Results of the study show that the video is as effective as a nurse, in
reducing anxiety and avoiding psychological distress in patients
undergoing gastroscopy. The results confinn that this video is a useful
introduction to gastroscopy for patients and it may have an important
role in their preparation before the procedure.
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TOOLS TECHNIQUE AND PITFALLS OF ENDOSCOPIC
MUCOSAL RESECTION
BJ Rembacken. NP Mapstone. T Fujii. HM Sue-Ling. ATR Axon
Centre for Digestive Diseases, Leeds General Infirmary, UK

Flat or depressed adenomas and adenocarcinomas are commonly
described in the Japanese literature. Although there is a higher
incidence of colonic malignancy in Europe and the USA than in
Japan, flat or depressed adenocarcinomas have not been generally
recognised.

In this video presentation we show an example of a depressed
colonic lesion found at colonoscopy of a middle aged lady
undergoing polyp surveillance in Leeds. We illustrate the Japanese
dye-spraying technique to emphasise small mucosal lesions and then
demonstrate the tools and technique used in endoscopic mucosal
resection (EMR).

Histological examination confirms that the lesion is a Duke's A
carcinoma. The resection margins are involved by tumour and the
patient is referred for segmental colectomy. As the site of EMR had
not been marked by a metal clip or methylene blue tattoo, there is
concern that the site of EMR may be difficult to identify in the
operating theatre. The site is found but the patient nevertheless
undergoes a right hemi-colectomy as an incidental carcinoid tumour
is found in the terminal ileum.

This video presentation illustrates the need to be aware of flat as
well polypoid colonic carcinomas. It demonstrates the tools and
technique used in endoscopic mucosal resection of flat and
depressed lesions. It reminds colonoscopists to mark resection sites
when small colorectal carcinomas or severely dysplastic adenomas
may have been incompletely removed at endoscopy. Finally it
highlights the need to routinely examine the terminal ileum.

CORRELATION BETWEEN COLONOSCOPYAND CT-BASED
VIRTUAL REALITY ENDOSCOPY IN THE DETECTION OF
SPACE-OCCUPYING LESIONS OF THE COLON
Kay CL, Evangelou H, Hawes RH, Aabakken L, Cotton PB,
Young JWR
Medical University of South Carolina, 171 Ashley Avenue,
Charleston, SC 29425 USA

Not too long ago, fewwould have believed that virtual reality
might play a role in clinical medicine. However, the rapid
development and introduction of virtual reality imaging has
resulted from a combination of two factors - the burgeoning
use of virtual reality technology in industry and the rapid
progress in computer technology which has permitted
unprecedented developments in diagnostic imaging,
particularly with respect to helical CT scanning.

Virtual colonoscopy reproduces the endoluminal view
obtained at conentional fibre optic endoscopy. The technique
involves cleansing the bowel of stool, inflating the colon with
air or carbon dioxide, perfomning a helical CT of the abdomen,
and generating a three dimensional endoscopic view of the
colon for visual inspection and manipulation on a computer
screen.
We are currently conducting a correlative study of virtual

colonoscopy and conventional colonoscopy in patients with
suspected space-occupying lesions of the colon. This video
will describe our technique for producing virtual colonoscopy
images, and will then demonstrate three "fly throughse which
serve to highlight some of our findings to date.

The video will then conclude with a look at the current
technical and dinical limitations of the technique along with a
speculativo review' of future developments and researcn
implications.

Thoracoscopic Splanchnicectomy by
Minimally Invasive Technique.
Imrie C W; Menezes N; Carter R; McLintock T;
Struthers A J; MacDonald J.
Royal Infirmary Glasgow G31 2ER.

Intractable upper abdominal pain is a cause of
great disability to many patients. It is usally
secondary to chronic pancreatitis or carcinoma of
pancreas. The rationale ofthe surgical pain
relief procedures is to block the afferent pathways
from the visceral organs to the CNS.
Thoracoscopic Splanchnicectomy is a minimally

invasive technique that fullfils this objective and is
not associated with significant morbidity or mortality.

H. PYLORI INDUCED HYPOCHLORHYDRIA IS ASSOCIATED WITH
INCREASED RISK OF GASTRIC CANCER. EEl-Omar, K. Oien, A.
El-Nujumi, D. Gillen, A. Wirz, G. Fullarton, C. Penny, K.E.L. McColl.
University Dept. of Medicine & Therapeutics, Western Infirmary,
Glasgow, Scotland.

k :kgzwaad: We have previously demonstrated that in some subjects,
H. pylon infection produces chronic acid hyposecretion and postulated that
this response mky be associated with an increased risk of gastric cancer.

Aim: To determine whether subjects with an increased risk of gastric
cancer have an increased prevalence of hypochlorhydria in response to H.
pylon infection.

Sub-Wu & Methidg: One hundred healthy first degree relatives (FDR)
(mean age = 44y) of patients with non-cardia histologically proven gastric
adenocarcinoma were studied. None had any known GI disease. All
underwent 14C-UBT, gastroscopy with antral and body biopsies, and
measurement of peak acid output to IV pentagastrin, 0.6jig/kg/h (PAO).
The control group consisted of 100 healthy volunteers (HV), half of whom
were spouses of the FDR. FDR and their controls were matched for age,
sex, body weight, social class and H. pylori prevalence. H. pylori was
eradicated in positive FDR and the above tests were repeated six months
later.

ResWts: Sixty-four percent of the FDR were H. pylon positive and 41%
of these were hypochlorhydric (PAO<lSmmol/h) compared with only 5%
of the infected controls (p<0.001). Eradication of H. pylori in the
hypochlorhydric FDR increased their median acid output from 6.8mmollh
to 17.9mmollh (p<0.01). Acid output in the H. pylori negative FDR was
similar to that in the H. pylon negative controls.

Percent with Median (range)
PA0<l5mmol/h PAO (mmol/h)

Gp 1. H.P.+ve FDR 41% 18.6(0-52) p<0.001 vs gp2
Gp 2. H.P.+ve HV 5% 32.8(0-55)
Gp 3. H.P-ve FDR 3% 25.9(11.8-40) p<0.01 vsg l
Gp 4. H.P-ve HV 0% 24.6(17.9-62) p=ns vs gp3

Conclusios: These results confirm that subjects with an increased risk of
non-cardia gastric cancer have an increased tendency to develop
hypochlorhydria in response to H. pylori infection. The finding that
non-infected FDR have normal acid secretion indicates that the
hyposecretory response to the infection is not due to a genetic premorbid
hyposecretory state.
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Wardle J, NorthoverJMA, Cuzick JA, Atkins WS
F254 Haslam N, Standen G, Probert C
W40 Hawkes ND, Swift GL, Davies A, Rhodes J, Smith PM,

Jenkins HR
F248 Hawkes ND, Whitehead MW, Hainsworth I, Kingham JGC
W16 Hawkey CJ
TUI Hawkey CJ, Floren I, Langstrom G, Walan A, Yeomans N
F244 Hawkey GM, Cole AT, Long RG, Hawkey CJ
W13 Hawkey GM, Everitt'S, Pearson GM, Stack WA, Hawkey CJ
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F320 Healey Z, Edwards J, Bliss P, Beales I, Calam J
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TH1 12 Hebden JM, Perkins AC, Frier M, Wilson CG, Spiller RC
F246 Hepworth CC, Barton S, Newton M, BumhamWR
W29 Hepworth CC, Muthusami J, Menzies D, Motson RW
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F238 Hungin APS, Bramble MG, Idle N
THi 10 Hussain F, Ajjan R, Grundman M, Bolton R, Riley S
W90 Hussain F, Ajjan R, Grundman M, Bolton R, Riley S
W28 Ihmaidat H, MacKay CK, Kasem H, Carter CR, Going J,

MacKenzie JF, Stuart RC
V330 Imrie, CW, Menezes N, Carter R, McLintock T, Struthers AJ,

Macdonald J
TH205 Jackson NA, Houghton LA, Whorwell PJ
W82 Jamieson CP, Obeid OA, Powell-Tuck J
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Kim YS, Sanders DSA
F302 Jawhari AU, McCrea PD, Fartiing MJG, Pignatelli M
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TH181 Jordinson M, Pignatelli M, Calam J
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F283 Kelly D, Piasecki C, Anthony A, Dhillon AP, Pounder RE,

Wakefield AJ
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Wakefield AJ
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ND, Vergani D, Mieli-Vergani G
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Domschke W, Stoll R

F296 Kucharzik T, Lugering N, Stoll R, Domschke W
TH208 Kumar D, BensonM
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TH144 MacKay CK, Stuart RC, GoingJ, BaxterJN, KeithWN (intro-
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TH107 Magee EAM, Cu ngs JH
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W32 Marione MG, Facchienetti D, Negrini R, Savoldi E, Turano A,

Sapelli P, Lanzini A
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W103 McCartney SA, Wamer TD, Woods M, Fairclough PD,
Farthing MJG
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IDG, Axon ATR
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S, Axon ATR
F272 Moayyedi P, Braunholtz D, Richards IDG, Dowell AC, Mason

S, Axon ATR
W18 Moayyedi P, Langworthy H, Tompkins DS, Mapstone N,
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Ebrahim S, Pounder RE, Wakefield AJ
W86 Moody GA, Eaden JA, Mayberry JF
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Mills PR
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P, HobsleyM

W27 Oshowo A, Holton J, Gillam D, Botha A, Boulos P, HobsleyM
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TH201 Papachrysostomou M, Howard GCW, Ferguson A
TH172 Papadopoulou A, Vazeou A, Kitsiou E, Papadimitriou A,
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Williams Roger
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F297 Roberts PJ, Shorthouse M, Hunter JO, Middleton SJ
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W56 Sarela AI, Mathie RT (introduced by Williamson RCN)
TH195 Shafee Sami A, Gandhi P, Sams V, Leathem A, Boulos PB
W37 Shah KA, Shurey S, Green CJ (introduced by Price AB)
F247 Sherwood P, Lyburn I, Brown S, Ryder S
F277 Shimoyama T, Everett S, Dixon M, Axon ATR, Crabtree JE
TH122 Siersema PD, Hartmans WR, Dees J, van Blankenstein M
F280 Sigthorsson G, Mahmud T, Somasundaram S, Roseth A,

Foster R, Rafi S, Jacob M, Tavares I, Macpherson A,
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Jacob M, Mahmud T, Tavares I, Macpherson A, Bjarnason I
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TH106 Singh S, Pictor R, Langman MJS
W7 Sinha A, Trehame C, Murray L, Williams DW, Dew MJ
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TH168 Smith W, Milla PJ
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W52 SP, O'Donohue J, Moniz C, Mackintosh C, Abraha H,

Buxton-Thomas M, Williams Roger
W89 Stack WA, Cole AT, Makhdoom Z, Murray RE, Cullen DE,
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TH170 Stones EA, Ainley CC, Evans DF, Kulhalli V, Piotrowicz AJK
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A
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TH135 Swain CP, Kadairkmanathan SS, Gong F, Evans D
TH221 Sylvester PA, Warren BF, Corfield AP, Thomas MG, Durdey
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W14 Taha AS, Dahill S, Morran C, Hudson N, Hawkey CJ, Lee

FD, Sturrock RD, RusseJl RI
F242 Taha AS, Segwagwe M, Dunk AA, Wojtulewski J
F231 Tait CL, Jones RH
F251 Taylor HW, HuangJKC
F290 Teahon K, Roseth A, Foster R, Sigthorsson G, Bjamason I
F266 Thomas IA, Veysey MJ, Murphy GM, Dowling RH
W41 Todi D, Tsai HH
W46 Toh SKC (for the British Acute Pancretitis Study Group)
W42 Toh SKC, Phillips S, Slade D, Johnson CD
TH125 Trudgill N, D'Amato M, Riley S
W35 Turvill JL, Farthing MJF
W36 Turvill JI, Farthing MJG
TH210 Vaizey CJ, Kamm MA, Bartram CI
TH209 Vaizey CJ, Kamm MA, Tumer IC, Nicholls RJ, Woloszko J
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F250 Verma A, Jazrawi RP, Northfield TC
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W99 Walmsley RS, Sim R, Anthony A, Pounder RE, Wakefield AJ
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W20 Williams M, Sercombe J, Pounder RE
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W58 Wong T, Pereira S, McNair A, Harrison P
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TH213 Yoshioka K, Morton D, Keighley MRB
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F274 Zhang OB, Dawodu JB, Etolhi G, Gemmell CG, Russell RI
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