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Experiments  on everted pouches of rat  jejunum showed that on the addition of blood plasma con- 
raining sodium-excret ing factor  the concentrat ion of sodium-excre t ing  factor is bound to be in- 
ve rse ly  proport ional  to the intensity of absorption in the ra t  jejunum, but no such relat ionship is 
observed with aldosterone and vasopress in .  
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During expansion of the extracel lular  space the reabsorpt ion of sodium and water is inhibited in the 
proximal  renal  tubules as a resul t  of the action of a sodium-excret ing factor  (SEF), liberated into the blood 
s t ream in response  to stimulation of volume recep to r s  [2, 7], on them. Experiments in vivo have shown that 
SEF can modify the absorption of water and electrolytes  in the gastrointest inal  t r ac t  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 compare  the effect of SEF with that of other known neurohumoral  agents 
part icipating in the regulation of the water and salt balance of the body (vasopressin,  aldosterone) on the 
t ranspor t  function of the epithelium of the rat  smal l  intestine. 

EXPERIMENTAL METHOD 

Male ra ts  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 ra ts ,  two segments each 5 cm long were isolated f rom the 
upper proximal part  of the jejunum. The t ranspor t  function was investigated in isolated everted segments  of 
intestine [10]. The everted pouches were incubated for 2 h in 10 ml of Krebs '  bicarbonate solution (composition 
in mM): NaC1135, KC14.5, CaCI 2 2 .5 ,  MgSO 4 1.18, NaH2PO 4 1.84, Na2HP Q 0.46; glucose 12.2 M, at 37~ pH 
7.4, with constant aerat ion of the medium. This is the best  solution for studying t ranspor t  function in the 
intestine [9]. Considering that the absorption of sodium by the intestinal wall is equimolar with the absorption 
of water [4], the t ranspor t  function of the intestinal epithelium was judged from the change.in weight of the 
everted segment of intestine. The weighing was ca r r i ed  out every 30 min (the f i rs t  30 rain, 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 t issue were calculated. P lasma containing SEF was obtained f rom the 
ra t s  before and after  the expansion of their  extracel lular  space (by intravenous injection of 0.9% NaC1 solution 
in a volume equivalent to 3% of the body weight). The t ranspor t  function of the intestine was studied under the 
influence of the substances in the following concentrat ions:  blood plasma 0.1 ml/10 ml, aldosterone (Serva, 
Heidelberg) 2" 10 -7 M, and vasopress in  (Koch-Light Labora tor ies ,  England) 1 unit/10 ml. 

E X P E R I M E N T A L  R E S U L T S  

Control  experiments  showed that the everted pouch of jejunum, under the conditions created,  remained 
viable throughout the experiment.  However, its t ranspor t  function fell gradually with time (on average  by 
12-13% every  30 min). 
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Fig. 1. Effect of aldosterone (a), vasopress in  (b), 
blood plasma of intact animals (c), and blood plasma 
of animals  after  increase  in their  extracel lular  fluid 
volume (d) on t ranspor t  function of segment of rat  
jejunum. Time of injection of preparat ion indicated 
by a r rows ;  t ranspor t  function of jejunum in control  
experiments  shown by broken line. Circ les  indicate 
individual resul ts .  Continuous line gives mean 
values.  Abscissa ,  incubation t ime (in rain), ordinate, 
change in weight of segment of intestine (in mg/g dry 
weight). 

On the addition of a ldosterone to the nutrient medium (Fig. la) a very  slight decrease  in absorption was 
observed during the f i rs t  30 rain, but by the end of incubation, on the cont rary ,  absorption increased a little (on 
average by 17% compared with the control). 

On the addition of vasopress in  to the medium (Fig. lb) absorption fell by a stat is t ical ly significant degree 
(P < 0.05) both during the f i rs t  30 min (by 45.2%) and in the subsequent period (by 65.5%). Similar values have 
been obtained by other w o r k e r s  studying the frog gall bladder [3] and rat  smal l  intestine in experiments in vivo 
[11. 

In the next ser ies  of experiments absorption in the small  intestine under the influence of SEF was studied. 
For  this purpose blood p lasma of ra ts  after  expansion of their extracel lular  fluid volume was added to the 
incubation medium. Blood plasma of intact ra ts  was used as the control:  Ordinary ra t  plasma caused an 
appreciable dec rease  of absorption in the smal l  intestine (P < 0.001) throughout the period of incubation (Fig. 
lc).  The same volume of p lasma taken f rom the animals af ter  expansion of their extracel lular  space not only 
reduced the absorption of fluid, but actually promoted its movement in the r eve r se  direction f rom the serous  to 
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Fig. 2. Changes in t ranspor t  func- 
tion of segment of jejunum af ter  
addition of var ious  quantities of 
blood plasma of animals to incuba- 
tion medium after  increase  in their  
extracel lular  fluid volume. Legend 
as in Fig. 1. 

the mucous layer  (Fig. ld), 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 resul ts  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, but there is actually an increase  in the secret ion of water and electrolytes  
into the lumen of the intestine [5, 6]. 

The next step was to d iscover  how t ranspor t  in the intestine is changed by the addition of.different volumes 
of the an imal ' s  blood plasma after  expansion of its extracel lu lar  space. The resul ts  (Fig. 2) are  evidence that 
with an increase  in the volume of p lasma the gain in weight falls progress ive ly ,  With large volumes of plasma, 
the weight of the segment of intestine was reduced,  i.e., r eve r sed  t ranspor t  of fluid was observed.  This r e l a -  
tionship was not found in experiments  in which different volumes of plasma f rom intact ra t s ,  aldosterone,  and 
vasopress in  were added. 

The effect of 0.1 ml of ordinary plasma on the t ranspor t  of water and electrolytes  was about equal to the 
effect of 0.06 ml plasma from animals in which the extracel lu lar  fluid volume had f irs t  been expanded, i.e., the 
SEF concentrat ion in that plasma was a lmost  twice that present  in the blood plasma of intact animals.  

After the addition of blood plasma containing SEF, the concentration of SEF was thus found to be inverse ly  
proport ional  to the intensity of absorption in the ra t  jejunum, although no such relat ionship was observed for 
a ldosterone and vasopress in .  
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