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A PROSPECTIVE RANDOMISED CONTROLLED
CLINICALTRIALCOMPARING SANDOSTATIN (SMS)
AND INJECTION SCLEROTHERAPY IN THE
CONTROL OF ACUTE VARICEAL HAEMORRHAGE:
AN INTERIM REPORT.

SA Jenkins. G. Copeland. A. Kingsnorth & R. Shields
University Department of Surgery, Liverpool, U.K

Recent studies have indicated that somatostatin is a safe
effective treatment for the control of acute variceal
haemorrhage (AVH). Since SMS a synthetic analogue of
somatostatin is relatively inexpensive compared to the
naturally occuring hormone, the aim of this study was to
compare the efficacy of SMS with injection sclerotherapy
(IS) in the control of AVH. Forty consecutive patients
admitted with endoscopically proven severe AVH were
randomised to either IS or a continuous infusion of SMS
(50ug/h) for 48 hours. The aetiology of the portal
hypertension was similar in the two groups as was the
distribution of the patients among the categories of the
Child's classification. Twenty patients received SMS and
twenty IS. Overall control of bleeding was achieved in
18/20 patients receiving SMS and 18/20 patients
randomised to IS (p = 0.70 Fischer's Exact Test). SMS was
equally effective as IS in controlling AVH in patients with
mild, moderate and severe disease and those actively
bleeding at the time of their diagnostic endoscopy.
Mortality was not significantly different between the two
groups of patients. The results of this trial suggest that SMS
is: 1) a safe and effective stop-gap treatment for the control
of AVH and 2) may be as efficacious as IS although at this
stage a type 2 error cannot be excluded.
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INTERLEUKIN 1 STIMULATES ANION SECRETION IN
MAMMALIAN COLON WardleEpithelial
Membrane Research Centre and Department of Medicine, Hope
Hospital, Salford, Manchester, M6 8HD, U.K

Interleukin 1 may have an important role in the pathophysiology
of diarrhoeal diseases, however, the precise effect of this cytokine
on intestinal secretion has not been established. We therefore
investigated the secretory effect and mechanism of action of
interleukin 1 in mammalian colon. Stripped rat distal colon was
mounted as sheets in modified flux chambers, both surfaces were
bathed in Ringers small bowel buffer. Changes in transmucosal
short circuit current (Isc), potential difference (pxd) and
conductance were measured following the basolateral addition of
interleulin 1 (1015 - 105M), in either chloride free or chloride
containing buffer, in the presence of one of the following: (a) no
additives, (b) indomethacin 105M (cyclooxygenase inhibitor), (c)
ICI 207968 105M (a lipoxygenase inhibitor), (d) combined (b)
and (c), and (e) mepacrse 10 ,M (a phospholipase A2 inhibitor
Interleuldn 1 produced a dose dependent increase in Isc (EC5O
= 2 x 1011M: peak = 47.1 + 4pAcm2) and a modest rise in pd
and conduciance when added to the basolateral, but not the apical
half chamber. The change in Isc was attemnated in the absence
of chloride (47.1 ± 4 v 9.4 ± 1.1 pA.cm2 p<0.001). The Isc was
reducedbypretreatmentwith eitherindomethacinm(cclooxygenase
inhibition) or ICI 207968 (lipoxygenase inhibition (47.1 ± 4 v
23.8 ± 3.4: 37.1 ± 4.4 A.cm2 respectively, p<0.01). Moreover,
combined pretreatment produced a greater fall in Isc (47.1 ± 4 v
15.3 ± 2.9 cm2, p<0.001),:but this was er reduced by
mepacrine inhibition of phospholipase A2 (47.1 v 83 ± 0.8
iiA.cm'2, p<O.OOl).

In conclusion interleukin 1 stimulates chloride secretion in
mammalian colon. This effect is predomIinantly mediated by
arachidonic acid metabolites, however other phospholipase A2
derivatives, in particular platelet activating factor, may also be
implicated.
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SEBOTONIN-INDUCED INTESTINAL ELECt LYTE TRANSPORT:
EVIDENCE FOR A CYCLOOXYGENASE-INDEPENDENT PATHWAY IN
RAT DISTAL COLON.
Aiith Siriwardena John M. Kellu (Introduced by M Irving. Division of
General Surgery, Medical College of Virgii Richmond VA.

Prostagladin E2 (PGE2) has been implicated as the mediator of serotonin
(5- induced intestinal secretion. In contrast, other studies have suggested
that the action of5-HT is independent of PGE2. Our hypothesis is that 5-HT-
induced electrolte transport is mediated by a direct action of 5-HT at a
mucosal receptor and is therefore Mdependent of PGE2. To test this, rat
distal colon (n = 7, consecutive series) was excised and mounted in Ussing
flux chambers under short-ircuit conditions. Four chambers were run in
paralel and after equilibration, the following were added to separate
chambers: Indomethacin (IND) 10nM, 14M, 100iuM and no additions (control
chamber) and change in short-circuit current (AI.. in A/cm2) recorded as an
indicator of electrogenic chloride secretion. 100 ,M 5-HT was then added and
5-HT-stimulated AlC examined in the presence ofIND (a 5-HT only chamber
was used as a 'positive control').

AlC in pNcm2 (means +SEM)
... ._ ..... ._...............

5 min 10 mi 20min
Control 0.3± 1.2 -0.9± 1.4 -2.1± 1.5
5-HT 24.6±7.1 38.7±5.9 34.3±5.1
IND 10 nM 3.5±4.8 3.6+4.2 1.4± 1.6
IND 1 uM -3.8+ 1.1 -20.7±6.5 *31.8 86.9
IND 100,uM -13.4±3.9* -39.1 + 10.6* -51.3- 9.8*
5-HT+IND lOnM 29.3±10.5 35.9± 6.4 25.9±3.5
5-HT+IND 1,qM 39.3± 18.2 48.1±6.4 39.8±9.3
5-HT+IND 100 pM 31.0±4.4 47.0±6.7 42.8±7.4
(lp<O.001 vs control, ANOVA; & p= NS 5-HT vs 5-HT+IND,ANOVA).

The results demonstrate that IN inhibits basal transport in a
concentration-dependent manner, suggesting that endogenous eicosanoid
activitycontributes to transport. 5-HT-induced change in I., is NOT inhibited
bypre-incubation with IND, demonstrating that generation ofPGE2 is not the
mechanism by which 5-HT stimulates transport. We conclude that both 5-HT
and endogenous eicosanoids stimulate intestinal electrolyte transport but by
different pathways and that there is a cyclooxygenase-independent pathway
of 5-HT-induced electrolyte transport in this preparation.
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WATE SECRETION DURING GUT ANAPEYLAXIS IS
REVERSED BY S-HYDROXYTRYPTAMINE (5-HT) TE 2
AND 3 RECEPTOR ANTAGONISTS. FH Mourad, ID
OQ'ndlo ,Be gutu, IA Dias, MJG Parg. Dept.
Gastroenterology, St Bartholomew's Hospital, London, UK

Exposure of to specific allergen leads to
marlkd reduction in water and electrolyte absorption. Previously we
have demonstrated that 5-HT3 blockade can party inhibit these
changes. n order to d ine whehr S-H`T2 reepto also play a
role in this process we studied the effects of 5-HT2 as well as S-HT3
blockade using (KIEl) and g (GRA), singly or in
combination, on water flux during gut anaphylaxis.
Hooded Liste rats wereinoculatd ip with0l0pg ovalbumin (OVA)
with alum adjuvant; sensitization was confirmed by specific serum
1gE titres of > 1:8. Intestn water and electrolyte movement was
ssessed at 10 min intrvals by in situ jejunal perfusion, 12 days after

sensitization, either with plasma dectrolyte solution (PES = Na 140,
K 4, Cl 104, HCO3 40mmol/1) or PES+OVA 20mgIl.
Twenty min after exposure to PBIS + OVA, net water scretion was
observed, com d to absorption with PES alone (median
-20#Y/min/g [interquartile range -43 to -S1, n=ll vs 107 [86 to 1131,
n-10; p<0.01). Pre-treatment with KET 200sg/kg se (n=7) or
GRA 300#sg/kg sc (n=8) Paally inhibited the secretory response to
PBS + OVA (18 [11 to 48] and 13 [6 to 32] l; both
p<O.Ol compared to PES + OVA control); simultaneous
adminisrtion of KET and GRA had no additive effect (25 [13.44],
n=l0). Aftr 40 min pefsion withi PBS + OVA, the changes in
water movemet were les pronounced (24 [-3 to 43]) and neither
KE nor GRA had any effcot (KCET 48 [8 to 87], GRA 41 [32 to
83]; NS). Na and Cl movement parallelled that of water .
Thus, the profound water sceion which occr in the early stages
*of intestinal anaphylaxcis is mediated by S-liT2 and S-liT3 pathways.
Other meitr must also play an important role eseially in the
late phase of anaphylaxis.
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ElECTROGENIC ION TRANSPORT INDUCED IN VOIRO BY
BETANECHOL ACROSS DISTAL COLON FROM FED,
STARVED AND UNDERNOURISHED MICE HAS NEURAL AND
NON NEURAL COMPONENTS.

V Sagmanligil. 1R Levin

Department of Biomedical Science, University of Sheffield, Sheffield.

ion ansport in vir as the short-circuit

current (Isc, yamps/cml seros area) across intact disl colon
removed from fed, 48h starved and underourished (4 days at 50%
normal food intake) Swiss mice showed a biphasic response on serosal
addition of the muscainic agonist bethanechol (lmM). A transient
decrease in the basal Isc, which returned to the baselie within 30
seconds, was followed by a large increase which pa at the
maximum for at least 10 minutes. The starved colon had ignifictly
ger negative and positive components compared to the fed and
undernourd colons (p<0.01, unpaired t test). Serosal
bethanechol acting on colons preteated with 1 jM seosal
tetrodotoxin ([7T did not induce a significant decrease of the Isc in
fed or starved colons while that in the undpnonshed was prctically
abolished. The maximal Isc increases iduced by bethanechol were
all reduced, especially in the fed (p<0.0l) and starved colons
(p<0.00l) which also showed decay of their Isc after the maximum
had been reached unlike the plateaus obseved in the absenc of TIX.
Mucosal amiloride (0.1mM) had no effect on the biphasic responses
of the Isc to bhaol indicating that they did not involve changes
in electogenic Na+ absorption. Pretreatment with mucosal
diphenylamie2-carboxylic acid (2.5 mM), a Cr channel blocker,
surprismngly reduced, however, both the decrease and the increase in
thie Isc. Bethanechol ithus activates lectogenic ion transport in fed
and dietary-deprived distal colon by neural and non-neural
mechanisms. The initial decrease in the basal Isc appears to be
neurally mediated while the incrase in Isc has both non-neural (direct
action on colonocytes?) and neural components. The latter influences
not only the maximum response but also its duration.

CALCIUM ABSORPTION AND BONE METABOLI SM IN
CROHN'S DISEASE (CD)

,,ilar t inD.li 11snisL

W.Fries M.Plebani"1R.Naccarato.
Divisione dl castroenteroloiTa, *Istituto di
Semeiotica Medica, ^Laboratorio Cent-ale,
Universit& di Padova.

Aim of this study was to investigate the
occurrence of metabolic bone disease and its
pathophysiology in selected patients with CD.

met#os: we investiqated 14 male adults (aqe
25-50) with iong-standing (over 5 years) ileal
or ileo-cecal CD (n~5), or with ileal or ileo-
cecal resection (n=9) for CD. All patients had
no symptoms of bone disease and had an inactive
CD (CDAI<150)), with no evidence of
malabsorption.
The sttidy was performed in late autumn anid bone
metabolism was investigated by measurinq S-
biochemical inidicators (Alkaline phosphatase,
Osteocalcin), mninerals (Calciuim, Phosphate,
Magnesium) and r-elevanit hormones (PTH, Cl, 25-
OH and 1,25-(OH)2vit.D, nephrogenic AMPc).
Calcium absorption was evaluated by means of
45Ca kinetics after an oral dose, and 1.2-1.4
vertebral mineral density (BMD) was measured by
Dual Enerqy X-ray Absorptiometry (Holoqic Q(ID
1000).

Results: 7 patients (5 of whom resected) had
a reducec Ca-aintestinal absorption. Althouqh a
frank decrease of BMD was present only in 4
cases (Z score Less than -2), 8 patients (57%)
showed a BMD below 1 SD from normal mean (Z
score less than -1).
No correlation between Calcium absot-ption and
either vit.D metabolites or BMD was found.
S-biochemical tests were mostly normal.

..,._.Cnctions: 1. A high proportion (64%) of
patients with inactive CD have r-educed Ca
absorption or low bone density withouit symptoms
of bone disease. 2. The reduction of Calcium
absorption seems to be independent of vit D
metabolism. 3. These alterations may identify
those patients who require treatment and should
be suspected in asymptomatic cases withb ileal
or ileo-cecal CD or resection.

IMPORTANCE OF MOLECULAR GEOMETRY ON PERMEATION

RATES OF IN VIVO PERMEABILITY PROBES. KTeo. IS
Menzies. I Blamason. Department of Clinical Bkohemisty, Klng9s
College School of Medkine and Divson of Chemical Pathology, St
Thomas's Hospital, London.

It has been particularly difficult to expain why PEG 400 permeates the

Intestine 100 tImes more efficiently than lactulose and 5tCrEDTA in

vivo as these substances are all water soluble, of slmiar mol. wt. and

chemically inert. One suggeton is that PEG polymers are ebngated,
as opposed to glbula and therefore slip through smal 'pores' which

do not accommodate the other markers. We tested this by as ing
perneation rates of 3O-0methyl-D-ghjcose (mol. wt. 194), D-xykoe

(150), L-rhamnose (164), lactulose (342), 51CrEDTA (340) and PEG
(282-502) through a Visken dialysis membrane In an Ussin chamber.
Incubations were hourly for 11 hours on 3 sprateo si

Pemeation rates were calculated as conc (low side) / (high ds)

multiplied with the squae root of the mobeculr weih so that

diffusion was unrestricted all markers would yield the same values

(Grahms law). Results showed HWnar permeation rates over 11 hours.

Permeation rates of monosaccharides were s but more than

twice that of the other markers. Five poly s of PEG were cearly
separated but lactlose pem rates were by comp exadly
as expected on the basis of mol. wt. Permeation rates of 51CrEDTA
were significanty lower in al ex ents presumably becau of its

negative charge at a pH 7. This shows that the membrane restrkts
diffusion acoording to mol. wt. and the results do not suport the

suggeston that the greater pe n rates of PEG 400 in vivo is

due to an elongated structure.

CD4 LYMPHOCYTE COUNT AS A PREDICTOR OF THE CAUSE OF
DIARRHOEA IN HIV-INFECTED INDIVIDUALS
Blanshard C, Gazzard B G
The Westminster Hospital, London.

The CD4 lymphocyte count measured within 1 month of
diagnosis was available in 382 HIV-seropositive
individuals presenting with diarrhoea (more than 3 liquid
motions/day). Of the 313 identified pathogens
(cryptosporidium 99; microsporidium 21, giardia 22,
Mycobacterium avium intracellulare (MAI) 37, Salmonella 36,
Shigella 10, Campylobacter 44 and Cytomegalovirus (CMV) 44)
205 (65%) were found in patients with a CD4 lymphocyte of
less than SO/mm3. The relative frequency of different
pathogens varied with the CD4 count: cryptosporidium was
equally common in all groups; CMV colitis microsporidiosis
and MAI infection only occurred in patients with a CD4
count of less than 200/mm3 and the latter was significantly
more common in patients with a CD4 count of less than
50/mm3 (p<0.001). Multiple infections also occurred more
often in this group. Patients with CD4 counts above 200
were significantly more likely to have no pathogen found
despite extensive investigations (p<0.001). All the
pathogens found in those with a CD4 count of more than 200
could be diagnosed on stool examination and blood culture
alone but at least 21% of those in patients with a CD4
count of 50-200 and 25% in patients with a count of <50
require intestinal biopsy.

Conclusion: Duodenal and rectal biopsies are only
required in the investigation of HIV-related diarrhoea if
the CD4 count in <200/mm3.
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SMALL INTESTINAL ABSORPTION OF MINERALS DURING
ENTERAL FEEDING SUPPLEMENTED WITH SOY
POLYSACCHARIDE FIBRE
S.A.Eapadia. Ana H.Raimundo. D.B.A.Silk
Central Middlesex Hospital, London NW10.

Fibre supplemented polymeric enteral diets
are currently being prescribed widely in the
UK. There is also evidence that mineral
absorption may be adversely affected by the
addition of fibre to the normal diet. As a
result, the present study was carried out to
quantitate and compare small intestinal
absorption of the minerals Ca, Zn, Mg, Fe, Cu,
and P during continuous intragastric infusion
of:- 1) polymeric enteral diet (PD) (6.3gN/l;
lKcal/ml), or 2) polymeric enteral diet
(6.3gN/l; lKcal/ml), supplemented with a soy
polysaccharide (20g/1) fibre source (PDSP).
Thirteen normal subjects (PDSP n = 7, PD n =
6) were intubated with a multilumen tube, the
dis-tal end being positioned just proximal to
the caecum. A 20 cm segment of terminal ileum
was infused at lml/min with normal saline
containing a non absorbable marker (0.5uCi/l
H3-PEG), in order to quantitate steady state
colonic inflows of minerals during continuous
(7 h) intragastric infusion (82 mls/hr) of
enteral diet. Total small intestinal
absorption values (% of infused load ± SEK
measured by flame photometry) for PD and PDSP
respectively were; Ca 82.7 + 2.18 vs 94.1 ±
1.09 ; Zn 60 ± 9.14 vs 83.5 + 4.6'; Mg 70.2 ±
2.77 vs 93.6 ± 1.85*; Fe 65.3 ± 5.2 vs 67.5 ±
6.3; Cu 48.9 ± 8.98 vs 62.7 ± 3.2; P 90.9 ±
3.6 vs 90.3 ± 3.05. (* - p< 0.05).

These data show that the addition of 20g/l
soy polysaccharide to polymeric enteral diet
has no adverse effect on the absorption of
Fe,Cu or P but significantly increases the
absorption of Ca, Zn, and Mg.

Constipation and incontinence F230-F235
F230

LONGTERM RESULTS OF POSTANAL REPAIR FOR IDIOPATHIC
FAECALINCONTINENCE. J.S.Jameson. C.T.M.Spea n.A.Darzi.
Y.W.Chui. M.M.Henry. Departments of Gastroenterology and Surgery,
Central Middlesex Hospital, London.

The short term results of postanal repair for idiopathic faecal
incontinence are satisfactory but data on long term outcome is lacking.
This study was carried out to document the short and long term results
and to determine whether pre-operative tests predict outcome.

Method: 36 patients (33 F, mean age 57yrs) with idiopathic faecal
incontinence were operated on by one surgeon between Sept 1985 and
March 1991. Patients had resting (RP) and voluntary contraction (VCP)
anal pressures and pudendal nerve terminal motor latencies (PNTML)
measured pre-operatively. Symptoms were evaluated at 6 months after
operation and again at a mean of 32 months (range, 6 - 72) in all 36
patients. Symptoms were classified as: Group A, no improvement or
worse; Group B, minor improvement; Group C, marked improvement.
14 patients were available for post-operative physiology.

Results: At 6 months there were 6 (17%) patients in Group A, 12
(33%) in Group B and 18 (50%) in Group C. At final follow up there
were 17 (47%) in Group A, 9 (25) in Group B and 10 (28%) in Group
C. There were no significant differences in the pre-operative tests
between the 3 groups at 6 months. Comparison of the pre-operative data
in the final outcome groups showed (mean ± SEM): Group A vs
Groups B & C; RP: 41 ± 12 cmH20 vs 24 ± 8 (P=0.2), VCP: 12 ±
3 vs 27 ± 7 (P=0.07), PNTML 3.3 ± 0.44 mS vs 3.16 ± 0.4 (P =
0.8). Mean differences between post- and pre-operative results were: RP
39 ± 9 cmH2O) (P=0.09), VCP 26 ± 10 (P=0.22), PNTML -0.2 ±
0.5 mS (P=0.2). In 10 of the 14 patients tested the RP and VCP was
increased postoperatively.

ConcQluson At 6 months 83% of patients had obtained some benefit
from postanal repair but only 53% maintained this improvement with
only 28% markedly better. There was a trend towards a more
favourable outcome in patients with greater squeeze pressures pre-
operatively but other tests were not of long term predictive value.
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ALTERATIONS IN ENZYME ACTIVITIES FOLLOWINGCHRONIC
LOW-FREQUENCY ELECTRICAL STIMULATION OF HUMAN

GRACILIS MUSCLE
D Onwu. M F Grahn.B D George.N S Williams

Surgical Unit, The London Hospital Medical College, The Royal London
Hospital, London El IBB UK

Chronic low-frequency electrical stimulation (LFES) of fast-twitch,
fatiguable skeletal muscle has been shown in experimental animals to result
in transformation into a slow-twitch, fatigue-resistant muscle. This
principle-has been applied to the gracilis sling procedure for the treatment
of patients with faecal incontinence in an attempt to achieve the fatigue-
resistance appropriate for sphincteric function.
This study aimed to determine whether the metabolic activity of the

human gracilis muscle may be modified by LFES.
Muscle biopsies were taken from 5 patients undergoing the gracilis

neosphincter procedure before and after a period (7- 16 weeks) of LFES (2-
10 Hz). Succinate dehydrogenase (SDH) and lactate dehydrogenase (LDH)
activities were assayed using a photometric technique. The resulte are
expressed as the mean (SD) of 4 separate determinations on each biopsy.

SDH LDH
__molDCIP/min/mg prot ±mol/NADH/min/mg prot

Patient Pre LFES Post LFES Pre LFES Post LFES

1.49 (0.1 1) 1.79 (0.09) 0.60 (0.04) 0.64 (0.03)

2 0.09 (0.01) 0.51 (0.04) 0.26 (0.02) 0.27 (0.02)

3 0.73 (0.03) 1.10 (0.04) 0.67 (0.08) 0.48 (0.03)

4 0.29 (0.02) 0.32 (0.01) 0.70 (0.08) 0.81 (0.10)
5 0.67 (0.03) 0.86 (0.11) 0.66 (0.01) 0.56 (0.02)

These results indicate a significant increase (p-0.02, paired T test) in SDH
activity but no significant overall change in LDH activity. This is consistent
with a shift from predominantly anaerobic to aerobic metabolism, which
would be expected to accompany an improvement in fatigue-resistance. The
results also demonstrate the wide inter-patient variability in enzyme
activities which has previously been reported.

This study demonstrates that the metabolic activity of the human gracilis
muscle is modified by LFES.
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DEMONSTRATION OF NEUROPEPTIDES IN THE INTERNAL
ANAL SPHINCTER IN HEALTH AND FAECAL
INCONTINENCE.
CTM Sneamn. CHV Hoyle. MM Heny. MA KaMM.
St Mark's Hospital and University College London, London.

Neuropeptides are important in control of intestinal motility and
might play a central role in disease states. Little is known of their
role in the normal internal anal sphincter (IAS) and whether
abnormalities exist in incontinence.

Method: IAS from 16 women with IF (mean age 58yrs, 26-83)
undergoing post-anal repair and 12 cancer controls (age 61yrs, 51-74,
7F) were fixed in 4% paraformaldehyde. Cryostat sections (10gm)
were incubated with primary antisera for 15 hrs. Rabbit antisera to
vasoactive intestinal peptide (VIP), neuropeptide -Y (NPY), galanin,
calcitonin -gene related peptide (CGRP), substance -P and peptide
histidine isoleucine (PHI) were used. Sections were then incubated in
goat-anti-rabbit fluorosceinisothiocyanate (FITC)-conjugated 2° anti-
sera. Sections were examined with a Zeiss microscope equipped for
viewing fluorescence.

Results: Tissues contained smooth muscle and some adjacent
submucosa, but no longitudinal layer or myenteric plexus.
Immunoreactivity was typically seen in nerve fibres between muscle
bundles and in the submucosa. Generally the innervation was sparse
with a greater density of innervation by VIP than of NPY or galanin,
less PHI and very few CGRP or substance P-immunoreactive fibres.
In sections from incontinent patients the distribution of peptides was
the same and there was no significant difference in the amount of
immunoreactivity .

Cnclsioain: There is no alteration in the density or distribution of
neuropeptide immunoreactivity in idiopathic incontinence. In both
controls and patients thiere is a greater density of VIP, NPY and
galanin containing nerve fibres than PHI, CGRP or substance P-
immunoreactive fibres.
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