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Many authors [1 - 7] have shown that  a var ie ty  of re -  
flex i n f u e n c e s  on urinary excre t ion  m ay or ig inate  from 
receptors  of the gastric mucosa.  

The  present work is a study of s imilar  effects m e d i -  
a ted by the smal l  intest ine.  

M E T H O D  

The exper iments  were carried out on three f ema le  
dogs bear ing t~reteric fistulas established by I.P. P a r l o r ' s  

method as weE[ as Th i ry -Ve l l a  in tes t ina l  fistulas. The 
l a t t e r  were inserted 10 - 12 cm below the duodenum. 
The in teroceptor  was s t imula ted  by perfusing an isolated 

loop of intest ine with tap water  at a6 ~ and a rate  of flow 

of  600 ml  per  ,5 rain.  The water flowed evenly  and 
s i lent ly  from a graduated cy l inder  p l a c e d  at a height of 

1.5 m. As a control  against  possible absorption, the out-  

flow was measured and found tO be equal  to the inflow. 
The exper iments  were performed 16 hr after a mea l .  

First a check was made  to see whether the an imals  were 
thirsty; as a rule they refused water showing that they 
were not. 

Urine was co l l ec ted  at  10 rain intervals  and the 
solid residue measured by a ref rac t ion  method.  In many 

exper iments  g lomerular  f i l t ra t ion  and tubular reabsorp-  
tion was measured by de te rmining  the endogenous 
erea t in ine .  

During the first hour, no response from the an ima l  

occurred. The  amount  of urine secreted during this period 

was taken as the "spontaneous" excret ion.  At the end of 
the second hour the isola ted in tes t ina l  loop was perfused, 

and measurements  of urinary excre t ion  continued.  
In the first set of exper iments ,  the ef fec t  of perfnsion 

of the isolated loop on "spontaneous" excre t ion  was 
de termined.  The  animals  were ma in t a ined  on a constant 
food and water ration. The  in i t i a l  diuresis varied from 
2.1 to 1.5 tul per  kg per  hr. 

In the second set of exper iments  the ef fec t  on urinary 
secret ion of perfusing the in tes t ina l  loop was observed 
while the an ima l  was s t imula ted  by food; the dogs were 
given 30 g of  mea t  powder 10 rain before the perfusion 
started.  

In the third set of experiments, urinary excretion was 

measured during in tes t ina l  perfusion when there  was a 

low in i t i a l  diuresis . /al  Mushka and Nerka, the  diuresis 

varied between 0.96 and 0.60 ml ,  and in Mir ta  be tween  
0.60 and 0.42 m1 per  kg weight per  hr. The  low l e v e l  

was caused by restr ic t ing water in take  24 hr before the 

exper iment .  
In the fourth set of exper iments ,  urinary secret ion was 

measured after perfusing the in t e s t ina l  loop with a 2 ok 

novocain solution. 

RESULTS 

The results of the first set of exper iments  showed that 

perfusion of  an in tes t inal  loop with tap water for 5 rain 

causes a regular  increase in diuresis which lasts, on aver-  
age, for 30 - 50 rain (Fig. 1).  During the first 10 rain 
after perfusion, diuresis was ei ther increased or showed 

no change, and might  even be reduced.  After 20 rain, as 
a rule, there was an increase  in the diuresis and the 

max imum ra te  occurred 20 - 30 ruin after perfusion. 

After  the diuresis had increased,  i t  usually returned 
to a l eve l  below the or ig inal  value.  The amount  of solid 
substances was reduced  with increased diuresis. There 
was also some reduct ion in the absolute amount  of  the 
solid residue after perfusion. 

By measuring f i l t ra t ion ra te  and tubular reabsorption,  
i t  was shown that the increased dioxests occurs chief ly  as 

a result of reduct ion in the la t ter .  
In the second group of exper im eats, in  which the 

amtuals  were s t imula ted  by feeding, perfusion had n o  
s t imulat ing effect  oll the diuresis (see T a b l e ) .  I t  must be 

noted that the act  of eat ing dry substances i t se l f  reduces 
diuresis. 

The results obtained in  the second group of exper i -  
ments  show that under iden t i ca l  condit ions the response 
m a y  be  very different  according to the state of the 
anita als. 

In the third group, the haf lueace of  the in tes t ine  on 
diuresis was inves t iga ted  when the initio2 urinary ex-  
cret ion ra te  was low. It was found that  perfusion then 
caused only a very smal l  increase  in diure~s.  
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Fig. 1. Change in the spontaneous urinary 

excretion after perfusing an isolated loop of 
small intestine in the dog Nerka. Ordinate 

diuresis in ml; abscissa - t ime in rain. 
The arrows indicate the onset (~) and end 
(5 t) of  perfusion; the figures over the arrows 
indicate the amount of water used. 
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Fig. 2. Change in the spontaneous 
urinary excretion after perfusing an 
isolated loop of  smal l  intest ine with 
(a) water and (b) a 9.% novoeain solu- 

tion; dog Muska. Indications as in 
Fig. 1. 

In some experiments no increase was found. 
In the fourth set of experiments,  it  was shown that 

the receptors of  the mucosa were concerned in the ob-  
served pexfusion effects. Here'the petfusion was carried 
out not with water but with a 2% novocain solution. 

Figure 2 shows the restilts of  an experiment  in which 
an isolated loop of  intestine was irrigated (a) with tap 
water, and (b) with a novocain solution. 

As can be seen from the results, i ~ iga t ion  with novo-  
cain causes an increase in diurests which is very small  in 
comparison with the control experiment.  There is no 
doubt that the reduced stimulant effect  in this case is due 
to partial elimination of the mucosal receptors. The in-  
creased d i ~ e s i s  in the first group of  experiments must be 
interpreted as a reflex react ion on the kidneys or.iginating 
in the mucosal  receptors of the irrigated section.  

The second and third sets of  experim ents indicate 
that alteration in the functional condition of the body 
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caused by reducing tile wate.r supply on the day of  the 
experiment and by food st imulation inhibits the ref lex 
st imulation of diuresis by the upper portion of the small  
intestine. 
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S U M M A R Y  
The effect of water perfusion of a Thiry-Vella loop 

of small intestine was studied in three dogs in chronic 
preparations. As a rule, when ~inary  excretion was at 
the rapid rate of 2.1 -. 1.5 ml  per kg body weight per hr, 
it was increased by perfusion. The reaction was reflex in 
nature and was mediated from the mucouz membrane of 
the peffused intestinal loop. This finding was confirmed 
by perfusing with a 2~  novocain solution, when no rise 
in diuresis occurred. 

The reflex from the mucous membrane of the small 
intestine on the kidneys depends largely on the initial 
functional condition of the drinking and food centers. 
Water perfusion of the isolated portion of the small in- 
testine had no stimulating effect on diuresis either under 
conditio~ of food excitation or when the water content 
of the body was reduced. 
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