
S14

Colorectal cancer
OVIV1 399

CORRELATION OF BROMODEOXYURIDINE AND PROLIFERATING
CELL NUCLEAR ANTIGEN IMMUNOHISTOCHEMISTRY IN
PROLIFERATION ANALYSIS OF PRENEOPLASTIC COLORECTAL
MUCOSA. R. H. Wilson, H. P. Weir, P. Maxwell,
K. E. Williamson, B. J. Rowlands, R. J. Moorehead.
Departments of Surgery and Pathology, The Queen's
University of Belfast, N. Ireland.

The analysis of proliferation state patterns in
colorectal mucosa has been found to be a useful risk
marker for colorectal cancer (CRC). The standard
method for this is incorporation of a thymidine
analogue such as bromodeoxyuridine (BrdU) and its
subsequent visualisation using immunohistochemistry.
The use of PC10, a monoclonal antibody to
proliferating cell nuclear antigen (PCNA) may have
advantages because no incorporation step is.
necessary and fixed archival samples may be
assessed.

Proliferation patterns in colorectal mucosa of 44
patients in differing risk groups for CRC were
studied. Proliferation was expressed as labelling
indices (LI). Immunohistochemistry using a

peroxidase streptavidin-biotin complex method was

performed on serial sections using monoclonal
antibodies-to-BrdU-and PCNA.

Two methods of statistical analysis were used to
establish whether PC10 and BrdU immunohistochemistry
were interchangeable. Spearman Rank Correlation
Analysis demonstrated a strong association between
BrdU LI and PC10 LI (r=0.44, p=0.003). The second
method of analysis was one specifically designed to
assess agreement between two methods of
measurement*. This revealed unacceptable limits of
agreement between the two methods of assessing
proliferation.

We conclude that PC10 immunohistochemistry cannot
be substituted for BrdU immunohistochemistry when
assessing proliferation patterns in preneoplastic
colorectal mucosa.

*Bland JM, Altman DG. Statistical methods for
assessing agreement between two methods of clinical
measurement. Lancet 1986; i: 307-10.
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PROGRAMM DEATH (APOPTOSIS) IN COLONIC CES.-.
S. Lifshitz, B. Schwartz, R. Mikhailowski, Y. Niv, S.A. LamrTech.
Gastroenterology Department and Clinical Biochemistry Unit, Soroka
Medical Center, Ben-Gurion University of the.Negev, Beer-Sheba, Israel.

The orderly progression of tissue growth and differentiation requires the
systemic death and removal of individual cells without disruption of the
society from which they originate. This form of altruistic programmed cell
death is known as apoptosis. The colonic epithelium provides a unique model
of cells at various stages of proliferation and differentiation aligned in an

orderly pattern along the crypt axis. The sizes of colon proliferative and
maturational compartments are, maintained within precise boundaries. We
propose that programmed cell-death plays a central role in the maintenance of
colonic cell number and the ordered renewal of colonic cells. To test the
validity of this hypothesis, apoptotic-related events were studied in rat

colonocytes harvested from the crypt continuum at precise stages of their
biological life span. Degradation of DNA into oligonucleosome-sized
fragments, a hallmark of apoptosis, was measured in the murine colonic
cells. The characteristic nucleosome ladder, was detected by gel
electrophoresis in rat colonocytes harvested at all stages of
proliferation/differentiation (n-=8). Likewise, the extent of DNA
fragmentation, calculated according to Sellins and Cohen (J; Immunol,
139:3199, 1987) was similar in all colonic cells. No- apoptotic DNA
degradation was detected in HT-29, a human colon adenocarcinoma cell line.
Ultrastructural correlates provided typical morphological evidence for the
programmed demise of the colonic cell. Our findings indicate that the
apoptotic program is active in normal murine colonic cells. A key question
addressed pertains to the cellular signaling which controls celt survival and
cell death in a precise zonal and temporal context within the colonic crypt.

The present findings support the notion that the apoptotic process is part of
the stringent regulatory mechanisms that keep constant the boundaries of the
colonic compartments. We surmise that the time/space confined apoptotic
p.ogram of the colonic cell is markedly perturbed during colon
tumorigenesis.

DIETARY FISH OIL DECREASES RECTAL CELL PROLIFERATION
IN YOUNG HEALTHY VOLUNTEERS, - INVOLVEMENT OF PROSTA-
GLANDINS. H. -P. Bartram, A. Gostner, W. Scheppach, G.
Dusel, F. Richter, H. Kasper. Department of Medicine,
Wurzburg University, W-8700 Wurzburg, Germany.

An antiproliferative effect of FO on rectal epi-
thelium was recently reported in a study on patients
with adenomatous polyps (Gastroenterology 103: 883,
1992). It has been hypothesized that FO--induced
alterations of prostaglandin synthesis might be
involved in this process. PGE2 for example has been
reported to increase colonic proliferation. In the
present double-blind, placebo-controlled (corn oil;
CO) trial the effects of FO on rectal cell pro-
liferation and mucosal PGE2-release were investiga-
ted. Methods: In addition to a controlled basal diet
(30% fat, 55% carbohydrates, L5% protein) 12 healthy
medical students (20-31 yr., 5 M, 7- F) received
either FO (4.4 g n-3-fatty acids per day) or CO
supplements in randomized order (crossover) for two
4-week periods. At the end of each study period 2

biopsies were taken from the rectal mucosa and incu-
bated for 2 h with bromodexyuridine (BdDU) to
visualize proliferating cells (expressed as labe-ling
index = fraction of labeled cells per crypt). The
PGE2-concentration was measured in the incubation
medium and expressed as pg/mg wet tissue. Results:
BrDU-labeling index was significantly lower during FO
consumption (9.2%) compared to CO (10.9%, p < 0.05,
Wilcoxon test). Rectal biopsies obtained after four
weeks of FO ingestion released less PGEz into the
incubation medium than those obtained during the CO
period (435.4 vs. 671.5 pg/mg wet tissue, p < 0.05).
Conclusion: This study shows that FO-decreases rectal
cell proliferation even in healthy subjects who al-
ready have a quiescent proliferative activity. This
may at least partly be explained by a reduced PGE2-
production of the rectal mucosa under FO supplementa-
tion. Since hyperproliferation of the rectal epi-
thelium and increased mucosal PGE2-content have been
found in colon cancer patients, the FO-effects of the
present study may indicate FO as a preventive agent
in colon carcinogenesis.

a2j1 INTEGRIN CONTROLS THE MORPHOLOGICAL
DIFFERENTIATION OF COLORECTAL TUMOUR CELLS

IN VIVO AND IN VITRO
AK Nigaml, D Liu2, FJ Savagel, GWH Stamp2, PB Boulosl
M Pignatelli2

1 Department of Surgery, Rayne Institute, University College London
2 Department of Histopathology, Royal Postgraduate Medical School, London

Intercellular and cell-matrix interactions are mediated through several
families of cell adhesion molecules (CAMs), of which integrins and
cadherins comprise the main subgroups expressed by normal and
transformed epithelial cells. Integrins are heterodimers composed of a and
1 subunits-and are-subclassified according to the associations of their c
subunit. Previous studies have indicated that the 31 integrins and E-
cadherin have strong-morphoregulatory activities in a colorectal carcinoma
cell line.
- We have investigated the expression and function of individual members
of the 51 integrin subfamily in SW1222 colon carcinoma cells. The
methods used have been ELISA, indirect immunoperoxidase staining and
immunoprecipitation. Although many of the ,11 receptors were expressed,
only at2,B1, -when blocked by-monoclonal antibodies to its subunits, was
found-to be a--functional1regulator. This was measured in terms of cell
adhesion assays and glandular differentiation in collagen gel.
We have expanded this work further to consider changes in integrin

receptor and other CAM expression in vivo. 28 colorectal carcinomas and
normal colonic mucosa were stained by an indirect immnunoperoxidase
technique utilising monoclonal. antibodies against 51, <:2, a6, av, av53,
E-cadherin and CEA. Significant down-regulation of a2 (p<0.01) and 13
(p<0.05) were seen in tumour when compared to normal tissue. This was
not a finding that was repeated with the other integrin subunits. No
correlation to Dukes' stage was found.

Loss of expression of a2251 in moderate and poorly differentiated
carcinomas in vivo and the observation that it is the key integrin that
modulates differentiation in vitro are strong evidence for the role of this
receptor in the biological behaviour of colorectal tumours.
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EXPRESSION OF IMMUNOREGULATORY CYTOKINES AND
EPITHELIAL CELL GROWTH FACTOR BY NATIVE AND ACTIVATED
HUMAN INTESTINAL INTRAEPITHELIAL LYMPHOCYTES. L
Sch6lihorn. S. Daum, F. Wagner, M. Classen, and K. Deusch; ji.
Dept. of Medicine, Technical University, Munich, Germany

Little is known about the function of the lymphocyte- population
residing in 'the epithelial layer. Human inte;tinal intraepithelial
lymphocytes (IEL,' which are predominantly CD4-8+ subset of T
cells are the first cells to encounter the multiple antigens present
in the gastrointestinal tract. Previously, we have'reported that IEL
constitutively' express ii-NAfor a varine'ofopredominnantly
proinflammatory-cytokines-despite proliferative-unresponsiveness
towards conventional T celL specific stimuli-. In- this study we"
investigated the further role of [EL inregulation of immuneresponses
in the gut and in maintarini jeiherIar..funtion.. Therefore IEL were
isolated from humanc normakcoloni[c nMu'cosa obtained from patients-
who underwent surgical reistion because of colorectal carcinoma.
by repeated density gradiencentrifugatior.. Subsequently, total
cellular RNA was extracted and cytokine expression analyzed in a
semi-quantitative polymerase chain reaction-(PCR`-.>As-results-we-
found that human IEL produce readily detectable amounts of mRNA
encoding for cytokines',xerting trophic effects on epithelial and
mucosal mesenchymal cells "such as epithelial cell growth factor
(ECGF), GM-CSF, IL-1, IL-6 and Interferon-y, that has been shown
to upregulate epithelial antigen presentation. Additionally mRNA
transcripts for IL-4 and IL-10 and .L-5 mRNA upon in vitro
stimulation with phytohaemagglutinin (PHA) were detectable. The
specificity of these-cytokine-gene primers had been- validated by
southern blot analysis and radioactive labelling with' internal probes.
Upon in vitro stimulation with pokeweed mitogen (PWM) IL-4 mRNA
expression was increased.' After one day of culture without
additional stimulation IL-4 mRNA was no longer detectable. Taken
together, our data suggest that IEL have the functional capacity to
support actively the maintenance of epithelial growth and function.
Moreover, despite the lack of proliferation towards mitogens our
results give evidence that IEL possess an immunoregulatory function
after stimulation.

INCREASE FAMILIAL TENDENCY FOR ADENOMATOUS POLYPS IN FIRST
DEGREE RELATIVES OF COLON CANCER PATIENIS AND NEED OF TOTAL
COLONOSCOPY AS THE INITIAL SCREENING TOOL A CASE-CONTROL
STUDY. ERa=l; M.C.Morelli, S.Fossi, F.Taronil, PPozzato, RM.Zagsri, P.Simoni,
A.Roda and E.Roda. Cattedra di Gastroenterolooa University of Bologa. Laboratorio
di Epidemiologiae Biostatistica. Istituto Superiore di Sani'. Roma.kly.

Although it is accepted that a family history of colorectal cancer increases the risk of
developing the disease, it is still unclear whether the presence of only one affected first
degree relative is sufficient to identify high risk subjects The role of total colonoscopy as
appropriate first step in screening these subjects is also controversiaL OBJECrIVES: i) to
determine whether subjects with only one first degree relativ with colon cancer are at
increased risk of developing premalignant lesions such as adenomatous polyps. ii) to
determine whether total colonoscopy is the appropriate first step in screening subjects
with-simple family history of colon cancer. MErHODS: the frequency of positive family
history of colorectal cancer was evaluated, by personal interview, in 155 subjects with
colorectal polyps (95 males, 60 females; mean age 55.7 ± l) and in a comparable group
of 156 subjects without colorectal polyps (73 males, 83 females; mean age-52.7 ± 16.6). In
all patients and control subjects the following conditions were excluded: symptoms or
signs of colorectal neoplasia, prior polyps or cancer, hyperplastic polyps or polyps with
invasive cancer, inflammatory bowel disease The presence or--absence, respectively, of
adenomatous polyps was established in- alI -subijccts by total colonoscopy. For the purpose
of the present study only simple primary family history, i.e one affected first degree
relative, was considered. Polyps were grouped into distal and proimal lesions using the
junction of descending-sigmoid colon as a land-marlk RESULTS: the frequency of primary
family history of colon cancer was 17.4% (27/155) in patients with- adenomatous polyps
and 7.8% (121156) in controls (O.R. =2.53; 95% CL. = 1252 to 5.118; chi-square 6.70;
p =0.01). Subject with adenomatous polyps in the descending colon or proximally, without
any lesion in the rectum sigmoid were 52% (14127) in the group with positive family
history, and 25% (321128) in those without affected relatives (p= 0.006). The frequency of
polypoid lesions characterized by severe dysplasia was 30.4% (7/23) and 12.6% (15/119),
respectively, in the two above considered groups (p-0.04). CONCLUSIONS: the present
case-control study show a significant increased risk of developing premalignant lesions
such as adenomatous polyps in subjects with even one first degree relative with colon
cancer; in these subjects there is a higher frequency of more severe morphological
abnormalities. Furthermore, since in these subjects the majority of premalignant lesions is
located in the proximal colon without sentinel lesions in the rectum and sigmoid, total
colonoscopy should be considered as the initial screening tooL

OVEREXPRESSION OF p53 IN RELATION TO LONG-TERM PROGNOSIS IN *

COLORECTAL CARCINOMA. T. Starzynska, K. Marlicz, P.L. Stern
Dept of qastroenterology, Medical Pomeranian Academy, Szczecin,
Poland; Dept of Immunology, Paterson Institute for Cancer
Research, Christie Hospital NHS Trust,.Manchester M20 9BX,
England.

Overexpression of p53 protein in the cell nucleus as a
result of mutation is very common in human neoplasia; but any
relationship to prognosis remains to be completely defined. In
breast tumours p53 expression is related to established
rognostic factors but in colorectal cancer there are con-
flicting claims. The objective of the present study was to
investigate the relationship between p53 expression in colo-
rectal cancer and the outcome of the disease. The expression
f p53 protein was analysed immunohistochemically in 122 colo-
ecta-l carcinomas by use of a polyclonal antibody CM-i and
outinely fixed tissue. 46% of these carcinomas expressed-
leveated level of p53 protein in the cell nucleus. -A
statistically significant association was found between over-
Dxpression of p53 and high risk of local recurrence. p53
verexpressing-tumours showed a local recurrence rate of 18%,
ompared with 4% in p53-mutant negative carcinomas. However,
:here was no significant effect of p53 expression on. a long-
term prognosis. The proportions of patients with 5-year
survival with or without p53 overexpressing tumours was 45%
ind 56% respectively. The results suggest that in colorectal
:arcinoma immunohistochemical detection of p53 can be helpful
to identify patients with high risk of local recurrence but
.xpression of p53 in this malignancy is not associated with a
lifferent long-term prognosis.

LONG STANDING HYPERGASTRINEMIA IN MAN: EVIDENCE FOR A
MITOGENIC BUT NOT TUMORIGENIC EFFECT ON THE COLONIC
MUCOSA. I. Sobhani, T. Lehy*, G. Cadiot, Ph. Ruszniewski, MJM. Lewin*
and M. Mignon. Dept of Hepato-Gastroenterology and *INSERM U 10,
CHU Bichat - Claude Bernard, 75877 Paris Cedex 18, France.

Gastrin is known to be a trophic factor for the gastrointestinal tract.
However informations concerning the influence that it may exert on the
colonic mucosa is fragmentary and controversial. The aim of the present
study was to analyze the effect of chronic endogenous hypergastrinemia on
cell proliferation and tumor occurence in the human colonic mucosa.

Material and Methods. Twenty-three consecutive hypergastrinemic patients
presenting witLh the Zollinger-Ellison syndrome and 18 normogastrinemic
subjects-were -studied--All-had- fasting serum-gastrin-determination, colono-
scopy and cell kinetic measurement in two colonic sites using in vitro
5'- bromodeoxyuridine incorporation in biopsies performed for 1 hr. For each
subject, 20 up to 36 hemicrypt columns were analyzed per site for labeling
index (LI) calculations.

Results. Macroscopic tumors, one endocrine and 5 adenomas, were found in
5/23 hypergastrinemic patients, 48 to 61 year-old, without apparent relation-
ship with the level of gastrin. The labeling indices were significantly higher
in hypergastiinemic than in normogastrinemic individuals in the right and-
left colon, p < 0.002 to p < 0.001, without resulting in colonic cell hyperplasia.
There was no correlation between labeling indices and serum gastrin
concentrations or duration of hypergastrinemia. The DNA labeling distri-
bution along the crypt was normal in the two groups, without expansion of the
proliferative zone towards the surface.

Conclusion. These results showed for the first time that long-lasting endoge-
nous hypergastrinemia is accompanied by increased in vivo cell prolifera-
tiorr in the human colonic mucos& but -would- seem to play a rather indirect
role on tumorigenesis.
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