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Effect of Distal Small Bowel Resection on Bile Salt
Absorption in Caecum

It is well known that surgical resection
of the small bowel results in adaptive
changes in the residual intestine (7, 13,
14). The entero-hepatic circulation of
bile salts, which is responsible for main
taining constant bile salt pool, is also
impaired by intestinal resection. Bile salts
are largely reabsorbed by an active trans
port mechanism in the ileum (3, 8), and
to a lesser extent by passive diffusion in
the jejunum, caecum and colon (2).

Although the effects of intestinal resec
tion on bile salt absorption in jejunum
(10, 12) and colon (5, 10) have been
widely studied, little attention has been
paid to bile salt absorption in the caecum,
sb that we have investigated the role of
the caecum in cholic acid absorption.

In the current work, two groups of
rats have been employed: 1) Sham oper
ated, and 2) Rats with 80 % distal small
bowel resection. Operative details have
been previously described (9).

One month after the surgical operation,
animals were starved overnight (with ac
cess to water only), anaesthetized with
subcutaneous injections of sodium pento
barbital (4.5 mg/100 g b. w.), and placed
on a heated operating table to maintain
rectal temperature at 3 8 °C. A conven
tional intestinal loop technique described
by Sols and Ponz (11) was employed to
study cholic acid absorption in the cae
cum. Briefly, laparotomy was performed
and the caecum was isolated between 

two glass cannulae. The caecum was
carefully squeezed, its contents weighed
and the caecum returned to the peritoneal
cavity. The entry glass cannula was con
nected to a reservoir (reservoir A). The
caecum was washed by filling the res
ervoir A with physiological saline solu
tion (0.9 % NaCl) at 38°C. When the
effluent fluid was translucent, the liquid
in the reservoir A was allowed to descend
until a fixed level was reached. At this
point the exit cannula was clamped, in
troduced into a 50 ml volumetric flask
(reservoir B) and 10 ml of Ringer’s solu
tion at 38°C, containing 4 mM cholic
acid together with tracers of (UC) Cholic
acid, was placed in the reservoir A. The
exit cannula was then opened and the
liquid in the reservoir A was allowed to
descend to the fixed level. The exit can
nula wras then clamped and the time wras
noted. After 1 h absorptive period, the
caecum was drained by adding 30 ml of
physiological solution to the reservoir A
and the effluent wTas collected in reser
voir B. Cholic acid absorption was es
timated as luminal loss, and was de
termined by liquid scintillation: counting.

At the end of‘the experiment the cae
cum was removed, blotted carefully on
both sides to remove excess of moisture,
weighed wet, dried for 24 h at 80cC and
the (wet-dry weights)/wet weight, ratio
determined.
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Table I. Effect of Intestinal resection on caecal tissue, wet and dry weights and bile salts
In the caecal content.

Analysis were made 1 month after 80% intestinal resection. Data are given as means ± S.E.
Number of animals per data 10.

Animal

Sham
Resected

Caeca! tissue

Wet weight
(9)

Dry weight
(9)

3.12 ± 0.27
0.19 ± 0.02
0.34 ± 0.03*

Caecal bile salt

Total content Concentration
(nmoles) (mM)

17.19 ± 2.67
66.53 ± 8.66*

12.45 ± 1.25
6.94 ± 0.70*

Comparisons between sham and resected animals (t-Student Test), * p <0.001.

Bile salts in the caecal content were
extracted according to the method de
scribed by De Wael et al. (1), and
determined by the Fausa and Skalhegg
enzymatic method (4).

Caecal tissue weights (Table I) were
significantly increased in resected animals.
However, tissue water content was not
significantly modified by intestinal resec
tion (85.76 ± 1.66 % in sham animal
v.s. 88.50 ± 0.8 % in resected rats), in
dicating a caecal enlargement

Since 80 % distal small bowel resection
deprives the animal of those parts of the
small intestine (ileum and jejunum) where
bile salts are preferently absorbed (3, 8),
an increase in caecal bile salts content
could be expected. Total bile salts
content in the caecum was significantly
increased by 80 % intestinal resection
(Table I). However the caecal bile salt
concentration was less in resected animals
due to a higher caecal content. The
observed increase in caecal content hy
dration, expressed as a percentage of
wet weight (79.53 ± 3.1 % in sham ani
mal v.s. 88.64 ± 1.06 % in resected
rats, p < 0.025) could be due to increase^
bile salts input into the caecum (6).

Total cholic acid absorption in the
caecum (/xmol/h) and caecal cholic acid
absorption per gram of wet tissue were
also significantly enhanced after 80 %
bowel resection (Table II). Perry (10), 

by measuring isotope excretion in fistule
bile, also found an increase in caecal
cholate absorption after distal small
bowel resection.

That the increase in cholic acid ab
sorption per hour (3-fold increase) was
higher than that per gram wet tissue
(2-fold increase) might be due to the
caecal enlargement On the other hand,
the increased cholic acid absorption per
gram of wet tissue could be explained
by either an increase in epithelial per
meability or/and an increase in the bile
salts subepithelial clearance.

In conclusion, the present study shows
that rat-caecum undergoes morphological
and functional adaptations following ma
jor small bowel resection.

Table II. Effect of Intestinal resection on cholic
acid absorption In the caecum In vivo.

Analysis were made 1 month after 80 % intes
tinal resection. Data are given as means ± SJB.

Number of animals per data 10.
P — Comparisons between sham and resected

animals (t-Student Test).

Animal

Caecal cholic acid absorption

^moles/h /imoles/g w.w./h

Sham 4.17 ± 0.35 2.09 ± 0.39
Resected 13.14 ± 1.60 4.11 ±0.59

P < 0.001 < 0.025
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