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AN EVALUATION OF PERFUSION TECHNIQUES IN THE STUDY
,OF WATER AND ELECTROLYTE ABSORPTION IN MAN: THE

PROBLEM OF ENDOGENOUS SECRETIONS

Sladen and Dawson (Gut, 9, 530-535) state that fasting
intestinal contents cause negligible errors in calculated
water absorption rates during intestinal perfusion
studies. This conclusion is based on the finding of,
generally, higher water absorption rates from glucose-
saline solutions with a 2-lumen perfusion tube than with
a 3-lumen tube, the latter allowing for mixing of test
solution with the fasting intestinal contents before entry
into the test segment. The design of the experiments which
the authors undertook, to compare the performance of the
two types of tube, introduced, however, additional
variables (different flow rates and composition of solution
in the test segment; studies performed on different days
and, apparently, on different subjects), rendering their
results uninterpretable as to the presence or magnitude
of the effect of fasting intestinal contents on the cal-
culated water absorption rate. We have observed up to
50% of the infused solution (20 ml per min) to reflux
to a point 15 cm proximal to the infusion tip,
resulting in an effectively perfused gut segment of
unknown length when a 2-lumen tube is used. In addition,
the authors elected not to reduce the variability of cal-
culated absorption rates by accounting for the transit
time of the solution through the test segment (Whalen,
Harris, Geenen, and Soergel, 1966). Lastly, absorption
rates should be presented in relation to the geometric
mean solute concentration in the test segment, rather than
to the composition of the fluid upon entry into this
segment.

In commenting on our estimates of fasting intestinal
contents flow rates the authors quote Jacobson, Bondy,
Broitman, and Fordtran (1963), as having shown that
PEG 4000 adheres to the mucosal surface. On the contra-
ry, Jacobson et al concluded that some water containing
inert marker is trapped between the intestinal folds,
making volume estimates based on marker concentration
changes more accurate than the volume actually re-
covered from closed intestinal loops.

In view of the accumulated evidence published by
others and of the inconclusive experiments of Sladen and
Dawson, the use of the 2-lumen tube for the study of
water and electrolyte absorption rates can, in our
opinion, not be recommended.
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G. E. SLADEN AND A. M. DAWSON reply

We undertook specifically to compare water and sodium
absorption rates in two different groups of normal
individuals using the two methods. The aim was to
find out if there was any statistically significant syste-
matic underestimation of mean absorption rates by the
2-lumen tube. We admit that, in the glucose-saline
perfusions, it was impossible to assure exactly comparable
flow rate and composition of solutions entering the test
segments, but we obtained approximately comparable
conditions by using different flow rates and glucose con-
centrations. In the isotonic saline perfusions, however,
flow rates and luminal sodium concentrations were
virtually identical in the two groups of observations.
We were unable to demonstrate that the 2-lumen tube
underestimated mean absorption rates in this type of
study. We would like to stress again that our interpre-
tation of these findings does not apply to individual
studies, pathological states, or to other solutes. Our
major reason for attempting this comparison was the
fact that we were not satisfied with the 3-lumen tube,
because absorption by the mixing segment prevented us
from studying the effects of small, known concentra-
tions of glucose on sodium and water absorption.
As one of us has pointed out in a recent editorial
(Sladen, 1968) the ideal way of circumventing this
problem is probably the use of a 2-lumen tube with
proximal occlusive balloon. We are currently using this
method and comparing absorption periods in individuals
with the balloon inflated and deflated.

In reply to the other points raised by Dr Soergel:
1 The fact that massive reflux can occur would not

be denied. Statistically, this would be important if
reflux occurred continuously for the whole of the equili-
bration and collection periods (for at least an hour) in
the majority of individuals tested. This seems unlikely
and has not, to our knowledge, been demonstrated.

2 We did, in fact, use the 'staggering' method of
calculating absorption rates, recommended by Whalen,
Harris, Geenan, and Soergel (1966), but only in the min-
ority of cases where there was more than 10% variation
in marker and solute concentrations in triplicate proxi-
mal and distal collections. The more ideal the steady
state, the less difference would 'staggering' make to the
results.

3 We agree that segmental absorption rates of solute
should be related to the geometric mean luminal solute
concentration, but only in situations where the con-
centration alters very considerably along the segment,
for example, in the case of glucose or aminoacids. Even
then the geometric mean is only a rough approximation
to an integral function of concentration with respect
to distance down the segment. There is no evidence that
water absorption is related to geometric mean rather
than to initial glucose concentration and the sodium
concentrations in the test segments did not alter greatly.
Furthermore, for comparative purposes it would seem
reasonable to use initial concentrations.
4 We did not state that Jacobson, Bondy, Broitman,

and Fordtran (1963) had shown that PEG 4000 adheres
to the mucosal surface. We said that they 'have shown
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