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Abstract
Background—In addition to its absorptive
function the capacity of the colon to retain
fluid might be relevant in compensating
for increased fluid loads and prevention of
diarrhoea. The distal colon is considered
to be mainly a conduit without extensive
storage function.
Aims—To evaluate colonic volume capac-
ity in a model of pure osmotic diarrhoea.
Methods—A non-absorbable, iso-osmotic
solution (OS) containing polyethylene gly-
col (500 ml) was infused into the caecum
of nine healthy volunteers; the control
group (n=5) received an equal amount of
an easily absorbable electrolyte solution
(ES). Fluids were radiolabelled with
technetium-99m and gamma camera im-
ages were obtained for 48 hours. Counts in
the proximal and distal colon were meas-
ured and regional and overall colonic
transit and stool output were quantified.
Results—After OS, in contrast to ES, fae-
cal output was increased significantly
(p<0.05), but colonic transit after OS was
not diVerent from transit after ES
(p>0.05). This indicates storage of OS in
the colon: after OS infusion, counts in the
proximal colon decreased linearly while
the distal colon stored approximately 30%
of radioactivity for the whole 48 hour
study period. After OS, stool output
correlated with distal (p<0.01), but not
with proximal (p>0.05), colonic transit. In
constrast, after ES, stool output was
determined by proximal colonic transit
(p<0.05) but not by transit through the
distal colon (p>0.05).
Conclusion—The distal colon retains non-
absorbable fluid volumes extensively. In
our model transit through the distal
colon—but not the proximal colon—
determined the time at which diarrhoea
occurred.
(Gut 1997; 41: 658–663)
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In healthy humans, 1.5 to 2.0 litres of isotonic
chyme which contains water, electrolytes, and
organic residues from diet and salivary secre-
tions, reaches the colon each day.1 2 Colonic
bacterial metabolism and mucosal absorption
reduces this colonic osmotic load and volume
load2–4 by more than 90% so that formed stools
contain only 0.1 to 0.2 litres of water per day.1

Colonic transit may be an important factor for

absorptive capacity, because transit determines
the time which is available for metabolic and
absorptive processes. Scintigraphic assessment
of colonic transit5 6 has demonstrated that
under physiological conditions the ascending
colon, which is a highly eVective absorption site
for short chain fatty acids, electrolytes, and
water,3 4 and the transverse colon are major
sites of storage, whereas the distal colon—the
descending and rectosigmoid colons—
functions mainly as a conduit.
Under pathophysiological conditions, such

as in Asiatic cholera7 or carbohydrate malab-
sorption,8 flow from the ileum can be increased
to as much as 10 litres per day. Up to 6 litres
could be absorbed in the colon if infused con-
stantly over a 24 hour period2 and an increase
in colonic fluid load hastened both transit
through the proximal colon and overall colonic
transit.9 These earlier studies, however, were
not designed to assess the relative contribu-
tions of colonic transit or absorptive capacity of
the colonic mucosa.
The present experiment was designed to

assess the role of colonic transit in fluid accom-
modation. The eVect of absorption on fluid
accommodation was excluded by using a non-
absorbable fluid containing polyethylene glycol
(PEG).10 Colonic transit was characterised
scintigraphically. Since absorption was inhib-
ited the rate at which radiolabelled substances
traversed the colon was only influenced by
colonic transit—that is, colonic capacity to
store excess fluid. Based on previous
experiments1 2 9 we hypothesised that 500 ml of
the PEG solution—but not of a readily absorb-
able electrolyte solution—would cause diar-
rhoea by accelerating colonic transit.

Methods
EXPERIMENTAL SUBJECTS

Studies were carried out in 14 healthy subjects
(10 men, four women), aged 19–25 years, who
were recruited by public advertisement. None
had a history of gastrointestinal disease or
abdominal surgery other than appendectomy.
Subjects did not take any medication known to
alter gastrointestinal motility. Written consent
was obtained for the procedure. The protocol
was approved by the ethics committee of the
Medical Faculty at the University of Vienna.

EXPERIMENTAL PROCEDURE AND GAMMA CAMERA

IMAGING

Experiments were carried out according to a
previously described protocol.9 In brief, volun-
teers ingested a standard diet for six days. Fibre
intake was standardised to 15 g per day,
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consisting of 60% water insoluble and 40%
water soluble fibre (according to Anderson and
Bridges11). The diet contained 53% carbohy-
drate, 17% protein, and 30% fat. On days 1, 2,
5, and 6, meals consisted of mixed solid/liquid
breakfasts, lunches, and dinners. On day 3,
subjects fasted for at least eight hours after
lunch; in the night between days 3 and 4, an
infusion tube was swallowed. On day 4, no
breakfast was eaten.
The orocaecal tube assembly with an outer

diameter of 7 mm consisted of two tubes
bonded together with tetrahydrofuran: one
radiopaque tube was used to locate the assem-
bly fluoroscopically and to inflate a latex
balloon at the tip of the tube that surrounded a
mercury weight. The other tube with an inner
diameter of 3.5 mm was used for infusion of
the radiolabelled substance. Its distal end was
immediately proximal to the latex balloon.
When the tip of the tube had left the stomach,
the latex balloon was inflated to speed
transport of the tube assembly.12 As soon as the
tip of the tube had reached the caecum the bal-
loon was deflated.
On day 4, starting at 0830 am, 500 ml of

fluid labelled with 1.5 mCi technetium-99m-
diethylenetriaminepentaacetic acid (DTPA)
was infused within 36 minutes at a rate of
13.9 ml/min. The study group (group A; nine
subjects) received a poorly absorbable, iso-
osmotic, isotonic fluid10 (300 mosm/l) contain-
ing 59 g polyethylene glycol 4000 (PEG),
125 mEq/l sodium, 10 mEq/l potassium,
35 mEq/l chloride, 80 mEq/l sulphate, and
20 mEq/l bicarbonate. As a control, we studied
five subjects (group B) who received an easily
absorbable, isotonic electrolyte solution as
described in a previous study9 (145 mEq/l
sodium, 10 mEq/l potassium, 110 mEq/l chlo-
ride, and 45 mEq/l bicarbonate). Fluid infu-
sion and gamma camera imaging started
simultaneously.
A gamma camera (Toshiba, Japan) with a

large field of view was used to monitor transit
of radiolabelled fluid through the large intes-
tine. Counts were determined at a 140 keV
(20%) window. For the first hour on day 4,
dynamic images with a one minute acquisition
time per frame (60 frames per hour) were
obtained with the gamma camera in an anterior
position. Thereafter, static images (two min-
utes acquisition time) were taken every 15 to
30 minutes according to a standard protocol
for the remainder of day 4 and again on days 5
and 6—that is, 24, 36, and 48 hours after the
start of fluid infusion. Static images were
obtained with the gamma camera in both ante-
rior and posterior positions.

EXPERIMENTAL DESIGN

Subjects ate the standardised meals for six days
and, starting on day 2, collected each indi-
vidual stool in separate polyvinyl containers. In
the night between days 3 and 4, volunteers
swallowed the orocaecal tube and in the morn-
ing of day 4 radiolabelled fluids were infused.
Thereafter the tube was gently removed. Dur-
ing the first hour after the start of infusion sub-
jects sat on a tilt chair with an angle of 50°;

thereafter they were allowed to move. Lunch
and dinner were eaten four and eight hours
after the start of infusion.
Starting on day 2 all stools were collected in

separate containers for 48 hours before infu-
sion and 48 hours after infusion. Four subjects
who passed less than 50% of the radiolabel
within the 48 hour period after infusion
collected stools for an additional 24 hours.
Each stool was weighed and its consistency was
described as: formed and solid; semisolid (solid
component more than 50%); semiliquid (liq-
uid component more than 50%); or liquid.
Gamma camera images of each individual stool
were obtained to determine the presence or
absence of the radiolabel.

DATA ANALYSIS

For transit measurements the beginning of
fluid infusion was considered as time zero.
Data from the obtained scans were stored on
an online computer (Toshiba, Japan) for later
analysis. Counts were decay corrected to time
zero and the geometric mean of the anterior
and posterior images was calculated. Using a
variable region of interest (ROI) program
counts were determined in four diVerent com-
partments of the colon: caecum plus ascending
colon, transverse colon, descending colon, and
rectosigmoid colon. Ascending and descending
colonic regions were drawn by following the
medial border of each region in order to
include the hepatic and splenic flexures,
respectively. The transverse colon was the sec-
tor medial to the flexures. The rectosigmoid
region was defined by its junction with the
descending colon in the midpelvic region.
When radiolabel was detected in the stool, total
counts of the scan immediately before the
bowel movement were decay corrected for the
time delay to the next gamma camera image.
Total counts in the colon on the first image
after the bowel movement were subtracted
from the decay corrected counts and the diVer-
ence was considered to be the counts in the
stool. These and the counts in each colonic
region could then be expressed as percentage
of total counts. The proximal colon (ProxC)
was defined as the combination of ascending
plus transverse and the distal colon (DistC) as
descending plus rectosigmoid colon.

Segmental colonic transit
Transit through the proximal and the distal
colon was expressed as the percentage of
counts that remained in the ProxC and DistC,
respectively, at hours 1, 4, 12, 24, and 48, and
as the mean residence time (MRT) in the
colonic compartments. Whereas the percent-
age of counts that remained in the regions pro-
vided an assessment of transit at diVerent
points in time, the MRT provided information
about transit throughout the whole 48 hour
period. MRT was calculated as the area under
the curve after plotting the percentage of
counts in the region against time using the for-
mula:

MRT = Ó(ÄnTn+1
× 1⁄2(cntn + cntn+1))

where ÄnTn+1 is the time interval between the
two consecutive images n and n+1, 1⁄2(cntn +
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cntn+1) is the mean percentage of counts of
images n and n+1 in the region, and Ó is the
sum of all calculations.

Overall colonic transit
Transit through the whole colon was expressed
as the geometric centre (GC) of counts at
hours 24 and 48, and as the cumulative
percentage of counts excreted in stool. The GC
is the weighted average of counts and is an
expression of overall colonic transit at any
given time.5 6 13 For the calculation of the
geometric centre each colonic compartment
and the stool were assigned rank numbers from
1 (ascending colon) to 5 (stool); the percentage
of counts in each region was multiplied by the
rank number of this region. The sum was the
GC. Thus a low GC implies that most radiola-
bel is closer to the caecum; a high GC implies
that most radiolabel is closer to the stool.

STATISTICAL ANALYSIS

The eVects of the infused solutions on colonic
transit and stool parameters were compared by
Student’s t test and Wilcoxon rank test for
parametric and non-parametric data, respec-
tively. For analysis of correlation, analyses of

linear regression were performed between
transit parameters and stool. Data are ex-
pressed as mean (SEM). A p value of less than
0.05 was considered significant.

Results
BOWEL MOVEMENTS AFTER INFUSION OF POORLY

AND EASILY ABSORBABLE SOLUTIONS

In group A (poorly absorbable fluids) all
volunteers developed diarrhoea, defined as a
stool weight of more than 250 g per day, either
on day 1 (n=4) and/or on day 2 (n=4) or on the
third day (n=3) after infusion (table 1). In the
six volunteers who passed more than 50% of
counts within 48 hours after infusion (subjects
1, 4, 5, 7, 8, and 9 in table 1) 48 hour stool
weight increased by 314 (25) g compared with
that before ingestion of the poorly absorbable
solution (p<0.001) and stool frequency in-
creased from 2 (0.3) to 4 (0.7) per 48 hours
(p<0.05). The three volunteers who passed less
than 50% (0–24%) of radioactivity during the
48 hours after infusion had no diarrhoea on
days 1 and 2 but developed significant
diarrhoea with stool weight between 360 and
710 g on day 3 after infusion. The increase in
stool weight after PEG infusion was remark-
ably constant (313 (38) g) for the two or three
day collections (table 1). In all subjects stool
consistency was either liquid or semiliquid
(more than 50% liquid component) on the
days when diarrhoea occurred.
In group B (easily absorbable fluids) neither

stool weight nor stool frequency changed
significantly after infusion (table 1 shows
individual data). Only one subject (subject 10)
had a stool weight that exceeded 250 g during
one of the two 24 hour periods after infusion,
although four subjects passed more than 50% of
radioactivity within 48 hours (subjects 11–14 in
table 2). The one subject who passed less than
50% counts within 48 hours did not develop
diarrhoea when the observation period was
extended to 72 hours after infusion (table 1).

TABLE 1 Stool weight before and after infusion of poorly absorbable osmotic solution (OS) and easily absorbable electrolyte
solution (ES)

Volunteer
Solution
infused

Stool weight (g)
and number of
stools per day
before infusiona

Weight (g), number and consistency of stools (after infusion)

Day 1 Day 2 Day 3b

Weight n Weight n Consistencyc Weight n Consistencyc Weight n Consistencyc

1 OS 104 1 368 3 l–sl–l 222 1 sl NA NA NA
2 OS 89 1 128 1 1 164 1 ss 390 2 sl–sl
3 OS 195 1 0 0 NA 0 0 NA 710 2 sl–sl
4 OS 236 1.5 272 3 l–ss–l 402 3 l–l–ss NA NA NA
5 OS 48 0.5 126 2 s–sl 322 4 sl–l–l–ss NA NA NA
6 OS 146 1 27 2 l–ss 0 0 NA 364 2 sl–sl
7 OS 68 1 168 2 l–ss 292 2 sl–sl NA NA NA
8 OS 76 1 212 2 s–sl 276 2 s–sl NA NA NA
9 OS 90 1 380 1 sl 94 1 sl NA NA NA
10 ES 59 1 54 1 sl 131 2 ss–ss 83 1 s
11 ES 194 1.5 252 2 l–sl 137 2 s–s NA NA NA
12 ES 58 0.5 108 1 s 73 1 ss NA NA NA
13 ES 32 1 20 2 l–sl 114 1 sl NA NA NA
14 ES 245 1.5 186 3 l–l–sl 220 3 s–ss–s NA NA NA

aCalculated from 48 hour stool collection.
bIn subjects who have passed less than 50% of the radiolabel within 48 hours.
cConsistency is given for each individual bowel movement: s, formed, solid stools; ss, semisolid (solid component more than 50%);
sl, semiliquid (liquid component >50%); l, liquid.

TABLE 2 Parameters of overall colonic transit after infusion of poorly absorbable osmotic
solution (OS) and easily absorbable electrolyte solution (ES)

Volunteer
Solution
infused

Geometric centre of counts at: Cumulative counts in the stools at:

24 Hours 48 Hours 24 Hours 48 Hours

1 OS 4.45 4.54 81 81
2 OS 2.67 3.41 5 24
3 OS 2.64 2.88 0 0
4 OS 3.59 4.90 47 95
5 OS 2.89 4.89 31 95
6 OS 3.03 3.28 13 13
7 OS 4.52 4.71 78 78
8 OS 3.11 4.77 36 86
9 OS 3.76 4.53 62 81
Mean OS 3.4 4.2 39.2 61.4
SEM 0.2 0.3 10.1 12.6
10 ES 3.53 3.36 43 43
11 ES 4.99 4.99 99 99
12 ES 2.88 4.27 0 62
13 ES 2.80 4.81 15 95
14 ES 4.73 5.00 90 100
Mean ES 3.8 4.5 49.4 79.8
SEM 0.5 0.3 19.7 11.6
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COLONIC TRANSIT AFTER INFUSION OF POORLY

AND EASILY ABSORBABLE SOLUTIONS

Overall colonic transit
Overall colonic transit was similar in both
experimental conditions: both the GC of
counts and the cumulative counts recovered in
the stools did not diVer significantly between
the two groups (table 2). Counts excreted in
stool varied widely among subjects.

Regional colonic transit
Figure 1 shows the percentage of counts (mean
(SEM)) which were retained in the proximal
and distal colon plotted against time. In the
proximal colon counts decreased to a similar
extent over time with both solutions. In the
distal colon counts remaining after 48 hours
tended to be higher after infusion of the poorly
absorbable solution compared with the easily
absorbable solution, although this diVerence
was not statistically significant. In addition,
there was a decrease in counts retained by the
distal colon over the 48 hour observation
period after infusion of the easily absorbable
solution (p<0.05) whereas distal colonic
counts after the poorly absorbable solution did
not change over the 48 hour period.
The MRTs in the proximal colon were not

diVerent between group A (16.4 (2.0) hours)
and group B (15.8 (3.4) hours) (p=0.76).
MRT in the distal colon tended to be higher in
group A (15.1 (2.7) hours) compared with
group B (10.6 (3.3) hours); however, this
diVerence also did not reach significance
(p=0.41).
For the distal colon, MRTs were calculated

for the descending and the rectosigmoid colon
separately: MRT in the descending colon was
557 (124) hours in group A and 289 (70) hours
in group B (p>0.05);MRT in the rectosigmoid

colon was 317 (46) hours and 357 (134) hours
in groups A and B (p>0.05), respectively.

CORRELATION BETWEEN STOOL WEIGHT AND

COLONIC TRANSIT

Regional colonic transit
After the poorly absorbable solution there was
a significant negative correlation between
MRT (DistC) and 48 hour stool weight with an
r value of –0.88 (p<0.001) (table 3, fig 2).
There was no correlation between MRT
(DistC) and 48 hour stool weight after the
saline control (r=–0.74; p=0.15). The correla-
tion between MRT (ProxC) and 48 hour stool
weight was only significant for the electrolyte
solution (r=–0.96, p<0.05) but not for the
poorly absorbable solution (r=–0.63, p=0.07).
When we divided the distal colon for further

analysis into descending and rectosigmoid
colon, there was a significant negative correla-
tion between 48 hour stool weight and both
MRT in the descending colon (r=–0.90,
p<0.001) and the rectosigmoid colon (r=–
0.70, p<0.05) after the poorly absorbable solu-
tion. After the electrolyte solution, no such
correlation was found (descending colon:
r=–0.79, p=0.17; rectosigmoid colon: r=0.64,
p=0.24).

Overall colonic transit
We also calculated the correlation between GC
and stool weight after 24 and 48 hours, respec-
tively: after the poorly absorbable solution

Figure 1: Percentage of total counts (mean (SEM)) that remained in the proximal and distal colon 1, 4, 12, 24, and 48
hours after start of fluid infusion. Counts were decay corrected to time zero.
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TABLE 3 Correlation between stool weight and segmental colonic transit, assessed by MRT,
in the distal and proximal colon, and overall colonic transit, assessed by geometric centre
after 24 and 48 hours

Group A (osmotic solution) Group B (electrolyte solution)

r p r p

Regional colonic transit
MRT (DistC) v 48 h stool weight −0.88 <0.01 −0.74 >0.05
MRT (ProxC) v 48 h stool weight −0.63 >0.05 −0.96 <0.05
Overall colonic transit
GC (24 h) v 24 h stool weight 0.67 <0.05 0.89 <0.05
GC (48 h) v 48 h stool weight 0.92 <0.001 0.56 >0.05

Correlation coeYcient (r) and p values (p) for the regression between stool weight and segmental
colonic and overall colonic transit, respectively.

Figure 2: Relation between mean residence times in the
distal colon, determined at 48 hours, and 48 hour stool
weight after caecal infusion of poorly absorbable osmotic
solution and easily absorbable electrolyte solution. The filled
diamonds identify the three subjects with delayed diarrhoea
(subjects 2, 3, and 6 in table 2).
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there was a significant correlation between GC
and stool weight after 24 hours (r=0.67;
p<0.05) and an even better correlation after 48
hours (r=0.92; p<0.001). In contrast, after the
electrolyte solution there only was a significant
correlation between GC and stool weight after
24 hours (r=0.89; p<0.05), but not after 48
hours (r=0.56; p>0.05).

Discussion
Our study showed that total colonic transit is
not influenced by the absorbability of colonic
fluid and that the distal colon—especially the
descending colon—may have reserve capacity
which can accommodate intracolonic fluid
which was not absorbed in more proximal parts
of the colon. Residence time of colonic
contents may be an important factor which
provides the time which is necessary for
mucosal absorption of fluid to take place. In
patients with diarrhoea who have increased
fluid volumes entering the colon, the severity of
rectal fluid loss may therefore not only be
reduced by reserve absorptive capacity of the
colonic mucosa1 2 but also by slowing of colonic
transit.
Our study was designed to assess the

influence of a caecal fluid load on colonic tran-
sit; radioactive markers were used to label
colonic contents. In one arm of the study an
easily absorbable electrolyte solution was used
for caecal infusion. Our results showed that the
colon was able to salvage 500 ml of electrolyte
solution which was infused within 36 minutes
since no significant diarrhoea developed. It is
safe to assume that no significant diarrhoea
would have developed after the end of the 48
hour observation period as almost 80% of the
infused radioactivity had appeared in the stool
after 48 hours. The design of this part of our
study does not allow a conclusion as to whether
most or all of this salvage took place in the right
colon or whether it also took place in more dis-
tal parts of the colon. In a previous study where
increasing fluid loads were infused into the
caecum,9 however, proximal colonic transit was
hastened by higher volumes. The descending
colon acted mainly as a conduit and fluids were
stored extensively in the rectosigmoid colon.9

Although after caecal infusion of the electro-
lyte solution the increases in stool frequency
and changes in stool weight were not statisti-
cally significant in our small group of subjects,
analysis of individual data showed that overall
colonic transit correlated significantly with
stool weight 24 hours after infusion. In
addition, regional transit through the proximal
colon, but not the distal colon, was also signifi-
cantly correlated with stool weight. Whether
these correlations were influenced by the
infused volume or whether they also exist
under normal circumstances cannot be deter-
mined by our data. Moreover, we cannot
exclude that the lack of statistical significance
of correlation between distal colonic transit
and stool weight was due to the small number
of observations. However, in patients with
diarrhoea predominant irritable bowel syn-
drome, an accelerated proximal colonic transit
is an important determinant of stool weight.14

In addition, with lactulose, a fermentable
osmotic laxative, the acceleration of proximal
colonic transit parallels the acceleration of
overall colonic transit and the increase in faecal
output.15

In the second arm of our study the eVect of
mucosal absorption was excluded by using a
poorly absorbable PEG solution. Therefore, in
contrast to the electrolyte solution, the volume
of caecally infused PEG solution could not be
reduced during its passage through the colon.
Significant diarrhoea developed as a result. As
we did not measure faecal PEG we do not
know the time course of PEG excretion, but it
is safe to assume that stool output paralleled
faecal PEG output. Interestingly, although the
eVects of the electrolyte solution and PEG
solution on stool output were so diVerent, there
were no significant diVerences between the
eVects on regional and total colonic transit
when the groups of subjects were compared.
The tendencies for prolonged transit through
the distal colon and for a prolonged mean resi-
dence time in the descending colon after caecal
infusion of the PEG solution were not statisti-
cally significant.
When individual data were analysed, sub-

jects with PEG infusion had a significant
correlation between overall colonic transit and
stool weight after 24 and 48 hours. When we
looked at the correlation between regional
colonic transit and stool weight, significant dif-
ferences in the eVects of the PEG solution
compared with the electrolyte solution could
be observed. In contrast to the electrolyte solu-
tion, after the PEG solution there was no
correlation between proximal colonic transit
and stool weight, but there was a significant
correlation between stool weight and distal
colonic transit.
There were large interindividual diVerences

in 48 hour stool weights after infusion of PEG.
Three of the subjects (2, 3, and 6) even had
lower 48 hour stool weights than were observed
after infusion of the electrolyte solution. These
subjects had delayed diarrhoea that occurred
between 48 and 72 hours after the infusion. It
is mainly due to these subjects that a significant
correlation between distal colonic transit and
48 hour stool weight was observed. It cannot be
excluded that these three subjects represent a
subgroup which reacts diVerently—that is, with
a more pronounced slowing of distal colonic
transit than the rest of the PEG subjects; this
hypothesis must be investigated in future stud-
ies.
Our data show that after caecal infusion of an

absorbable fluid transit through the proximal
colon is correlated with stool weight. This sug-
gests that residence time in the proximal colon
plays a significant role in colonic absorptive
capacity. Transit through the proximal colon is
not influenced by the absorbability of the
infused fluid which suggests that at the infusion
rate in our study transit is not stimulated by
persistingly elevated caecal or right colonic
volume. Our data further show that if intraco-
lonic fluids which cannot be absorbed in the
proximal colon reach the distal part of the
colon, the distal colon can provide reserve
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storage capacity, at least in some subjects,
which should allow additional mucosal absorp-
tion to take place. This is suggested by the sig-
nificant correlation between regional transit
through the distal colon and severity of
diarrhoea after caecal infusion of PEG solu-
tion.
After the infusion of poorly absorbable solu-

tion, counts in the distal colon stayed at a pla-
teau of approximately 30% of total counts for
48 hours, independent of the counts that were
recovered in the stool (fig 2); this would suggest
a volume of approximately 150 ml of infusate
remained in the distal colon for 48 hours.
In our study unabsorbability was due to the

chemical composition of the infused fluid. Our
model is directly applicable to osmotic types of
diarrhoea, such as in severe cases of carbohy-
drate malabsorption4 16 17 or after ingestion of
magnesium.18 In addition, we assume that our
results may also apply to diarrhoeal diseases in
which up to 10 litres of fluid may reach the
colon7 8 if the proximal colon is overwhelmed
by the fluid load and increased volumes of fluid
reach the distal parts of the colon.
Diarrhoea can be due to the failure of the

colon to salvage its contents.19 Thus failure
could be due either to an increase in the
volume or a change in the composition of the
substrate entering the colon. Another possible
reason would be an altered motility that does
not provide optimal conditions for storage and
absorption. Alterations of colonic motility
associated with a failure of colonic salvage have
been described in patients with functional
bowel disorders,14 20–22 ulcerative colitis,23 and
faecal incontinence.24 The role of the distal
colon in these and other diarrhoeal conditions
requires further study.
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