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In normal individuals, the epithelium of the colon absorbs 1.5-2 | of water a day to
generate dehydrated feces. However, in the condition of bile acid malabsorption (BAM),
an excess of bile acids in the colon results in diarrhea. Several studies have attempted to
address the mechanisms contributing to BAM induced by various bile acids. However,
none have addressed a potential dysregulation of aquaporin (AQP) water channels,
which are responsible for the majority of transcellular water transport in epithelial cells,
as a contributing factor to the onset of diarrhea and the pathogenesis of BAM. In this
study, we aimed to systematically analyze the expression of AQPs in colonic epithelia
from rat, mouse, and human and determine whether their expression is altered in a rat
model of BAM. Mass spectrometry-based proteomics, RT-PCR, and western blotting
identified various AQPs in isolated colonic epithelial cells from rats (AQP1, 3, 4, 7, 8)
and mice (AQP1, 4, 8). Several AQPs were also detected in human colon (AQP1, 3, 4,
7-9). Immunohistochemistry localized AQP1 to the apical plasma membrane of epithelial
cells in the bottom of the crypts, whereas AQP3 (rat, human) and AQP4 (mice, human)
were localized predominantly in the basolateral plasma membrane. AQP8 was localized
intracellularly and at the apical plasma membrane of epithelial cells. Rats fed sodium
cholate for 72 h had significantly increased fecal water content, suggesting development
of BAM-associated diarrhea. Colonic epithelial cells isolated from this model had signifi-
cantly altered levels of AQP3, 7, and 8, suggesting that these AQPs may be involved in
the pathogenesis of bile acid-induced diarrhea.
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INTRODUCTION

Bile acids, synthesized and secreted by liver hepatocytes, are steroid acids that act as surfactants
and aid solubilization, digestion, and absorption of lipids in the small intestine. The primary bile
acids synthesized in the human liver are cholic acid (CA) and chenodeoxycholic acid (CDCA),
which are conjugated to either taurine or glycine to form bile salts. Various modifications of bile
acids confer different biological properties. Following secretion into the small intestine, 95%
of bile acids are reabsorbed in the distal ileum via the apical ileal sodium-dependent bile acid
cotransporter (ASBT, IBAT, or SLC10A2) (1). These bile acids are complexed to plasma proteins
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Abstract

Purpose The growing population of survivors after colon cancer warrants increased attention to the long-term outcome of
surgical treatment. The change in bowel anatomy after resection disrupts normal gastrointestinal function and may cause

symptoms. Thus, many patients surviving colon cancer have to cope with bowel dysfunction for the rest of their lives, We here

aim to provide an overview of the literature on this topic.

Methods We review long-term functional outcomes of surgical treatment for colon cancer, the underlying pathology, and

treatment options,

Results Common symptoms include constipation, urge for defecation and diarthoca, Causes of diarrhoea after colon cancer
surgery are sparsely studied, but they probably include bile acid malabsorption, small intestinal bacterial overgrowth and
disruption of the ileal brake, Specific diagnosis should be made to allow individual treatment based on the underlying puthology
Studies on treatment of functional problems after surgery for colon cancer are extremely few, but some lessons can be drmwn from
the treatment of other patient groups having undergone colon surgery.

Conclusion Diarthoea is likely a common long-term complication after colon cancer surgery. Attention to this complication and a
specific diagnosis will aid the targeted treatment of patients suffering from this complication.
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Introduction

Colorectal cancer is among the most common cancers world
wide and responsible for more than 600,000 deaths each year
[ 1, 2). Primary treatment of colon cancer is segmental or total
colectomy followed by an anastomosis. Depending on tumour
stage, adjuvant chemotherapy may be indicated.
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Mortality from colorectal cancer has declined due to carlier
diagnosis and improved surgical and adjuvant therapy |3, 4).
The increasing number of survivors necessitates awareness of
long-term complications o treatment. Gastrointestinal com
plications, mainly diarrhoea, are common after colorectal sur
gery and adjuvant chemo- or radiotherapy [5, 6], In a
Norwegian case-control study including 175 long-term survi
vors from either colon or rectal cancer and 525 controls, the
prevalence of diarrhoea was 16% among patients and 10%
among controls [7]. Even though gastrointestinal symptoms
decline within the first year after surgery [8]. many patients
continue to suffer from frequent bowel movements, urgency,
faecal incontinence and reduced quality of life [9, 10].

Long-term functional results after rectal cancer have re-
ceived much attention. Thus, the “Low Anterior Resection
Syndrome™ is well defined [ 11 and treatment algorithms have
been proposed |11, 12]. In contrast, few studies have ad-
dressed the frequency and pathophysiology of Tong-term com-
plications to surgery for colon cancer. This is unfortunate be-
cause it may restrict correct diagnosis and treatment.
However, some conclusions can be drawn from publications
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