EFFECT OF ALDOSTERONE, VASOPRESSIN,
AND SODIUM-EXCRETING FACTOR ON ABSORPTION
IN THE RAT JEJUNUM
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Experiments on everted pouches of rat jejunum showed that on the addition of blood plasma con-
taining sodium-excreting factor the concentration of sodium-excreting factor is bound to be in-
versely proportional to the intensity of absorption in the rat jejunum, but no such relationship is
observed with aldosterone and vasopressin.
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During expansion of the extracellular space the reabsorption of sodium and water is inhibited in the
proximal renal tubules as a result of the action of a sodium-excreting factor (SEF), liberated into the blood
stream in response to stimulation of volume receptors [2, 7], on them. Experiments in vivo have shown that
SEF can modify the absorption of water and electrolytes in the gastrointestinal tract also [5, 8], and this fact
also plays an important role in the maintenance of the water and electrolyte balance in the body.

It was accordingly decided to compavre the effect of SEF with that of other known neurohumoral agents
participating in the regulation of the water and salt balance of the body (vasopressin, aldosterone) on the
transport function of the epithelium of the rat small intestine.

EXPERIMENTAL METHOD

Male rats weighing 180-220 g were deprived of food for 18-22 h before the beginning of the experiment
but received water ad lib. After decapitation of the rats, two segments each 5 cm long were isolated from the
upper proximal part of the jejunum. The transport function was investigated in isolated everted segments of
intestine [10]. The everted pouches were incubated for 2 h in 10 mi of Krebs' bicarbonate solution (composition
in mM): NaCl135,KCl4,5,CaCl, 2.5, MgSO, 1.18, NaH,PO, 1.84, Na,HPO, 0.46; glucose 12.2 M, at 37°C, pH
7.4, with constant aeration of the medium. This is the best solution for studying transport function in the
intestine [9]. Considering that the absorption of sodium by the intestinal wall is equimolar with the absorption
of water [4], the transport function of the intestinal epithelium was judged from the change.in weight of the
everted segment of intestine. The weighing was carried out every 30 min (the first 30 min, as the period of
equilibration, was disregarded). After incubation the segment of intestine was dried to constant weight and
changes in its weight per gram of dry tissue were calculated. Plasma containing SEF was obtained from the
rats before and after the expansion of their extracellular space (by intravenous injection of 0.9% NaCl solution
in a volume equivalent to 3% of the body weight). The transport function of the intestine was studied under the
influence of the substances in the following concentrations: blocd plasma 0.1 m1/10 ml, aldosterone (Serva,
Heidelberg) 2 - 10" M, and vasopressin (Koch-Light Laboratories, England) 1 unit/10 ml.

EXPERIMENTAL RESULTS

Control experiments showed that the everted pouch of jejunum, under the conditions created, remained
viable throughout the experiment. However, its transport function fell gradually with time (on average by
12-13% every 30 min).
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Fig. 1. Effect of aldosterone (a), vasopressin (b),
blood plasma of intact animals (c), and blood plasma
of animals after increase in their extracellular fluid
volume (d) on transport function of segment of rat
jejunum. Time of injection of preparation indicated
by arrows; transport function of jejunum in control
experiments shown by broken line. Circles indicate
individual results. Continuous line gives mean
values. Abscissa, incubation time (in min); ordinate,
change in weight of segment of intestine (in mg/g dry
weight).

On the addition of aldosterone to the nutrient medium (Fig. 1a) a very slight decrease in absorption was
observed during the first 30 min, but by the end of incubation, on the contrary, absorption increased a little (on
average by 17% compared with the control).

On the addition of vasopressin to the medium (Fig. 1b) absorption fell by a statistically significant degree
(P <0.05) both during the first 30. min (by 45.2%) and in the subsequent period (by 65.5%). Similar values have
been obtained by other workers studying the frog gall bladder [3] and rat small intestine in experiments in vivo

[1].

In the next series of experiments absorption in the small intestine under the influence of SEF was studied.
For this purpose blood plasma of rats after expansion of their extracellular fluid volume was added to the
incubation medium. Blood plasma of intact rats was used as the control. Ordinary rat plasma caused an
appreciable decrease of absorption in the small intestine (P <0.001) throughout the period of incubation (Fig.
1c). The same volume of plasma taken from the animals after expansion of their extracellular space not only
reduced the absorption of fluid, but actually promoted its movement in the reverse direction from the serous to
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Fig. 2. Changes in transport func-
tion of segment of jejunum after
addition of various quantities of
blood plasma of animals to incuba-
tion medium after increase in their
extracellular fluid volume. Legend
as in Fig. 1.

the mucous layer (Fig. 1d), i.e., a decrease in the weight of the intestine was observed. This action can evi-
dently be attributed to the presence of a larger quantity of SEF in the corresponding plasma. The results are

in agreement with those obtained by other workers who found that under the influence of SEF not only is absorp-
tion into the intestine reduced in vivo, buf there is actually an increase in the gsecretion of water and electrolytes
into the lumen of the intestine [5, 6].

The next step was to discover how transport in the intestine is changed by the addition of different volumes
of the animal's blood plasma after expansion of its extracellular space. The resulis (Fig. 2) are evidence that
with an increase in the volume of plasma the gain in weight falls progressively. With large volumes of plasma,
the weight of the segment of intestine was reduced, i.e., reversed transport of fluid was observed. This rela-
tionship was not found in experiments in which different volumes of plasma from intact rats, aldosterone, and
vasopressin were added.

The effect of 0.1 ml of ordinary plasma on the transport of water and electrolytes was about equal to the
effect of 0.06 ml plasma from animals in which the extracellular fluid volume had first been expanded, i.e., the
SEF concentration inthat plasma was almost twice that present in the blood plasma of infact animals,

After the addition of blood plasma containing SEF, the concentration of SEF was thus found to be inversely
proportional to the intensity of absorption in the rat jejunum, although no such relationship was chserved for
aldosterone and vasopressin.
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