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In recent  years ( I952-1954) ,  work has appeared which was dedica ted  to the study of the changes in urine 
excret ion when the mechan ica l  and thermal  receptors of the s tomach are stimula~ted. The authors of the works 

tr ied to study some aspects of the mechanism of the indica ted  influences [9,4,5]. 

We also studied the inf luence of the s tomach interoceptors on diuresis when the mechan ica l  receptors of 

the s tomach are s t imula ted  [3]. In this communica t ion  the exper imenta l  results of a study of the afferent  pa th-  

ways of these reflex influences are presented.  

E X P E R I M E N T A L  M E T H O D S  

The exper imenta l  method was described in de ta i l  in the preceding communica t ion  [3]. A series of ex-  

per iments  were set up with 7 dogs. In order to c la r i fy  the hypothesized reflex nautre of the influences of the 
s tomach on diuresls, experiments  were set up with two dogs (ca l led  Toby and Silva) whose s tomach had been 
isolated by G. M. Shpuga's method [6] and on one dog (Lokhmaty) with a s tomach denervated and isolated by 
the modif ied  method of Klemens iev ich-Heidenha in .  The orifices of the ureters of the first two dogs were brought 

out on the skin of the abdomen.  The isolated s tomach of a l l  three dogs was i r r i ta ted with a smal l  ba l loon which 
was f i l l e d  with water; the strength of the i r r i ta t ion was control led inside the bal loon according to the pressure of 

a mercury  column in mi l l ime te r s .  The afferent reflex pathways were studied in dogs with a gastric fistula and 
with the orifices of the ureters brought out to the skin of the anterior abdominal  w a l l  The irr i tat ion of the m e c h -  
anical  receptors of the s tomach was carr ied out with the help  of a rubber bal loon which was introduced through 
the fistula into the s tomach and was f i l led  with 5 0 0 , 4 0 0 , 6 0 0 ,  or 800ml  of water at  a tempera ture  of 38*. Some-  
t imes larger  amounts of water  were in t roduced.  After the control  exper iments ,  both of the large  gastric nerves 
of one of the exper imenta l  dogs (Pushka) were cut below the d iaphragm,  both vagosympathet ic  trunks of two 
other dogs (Alma and Shar) were cut at  the neck.  In order to study the afferent pathways entering into the 
spinal cord,  the spinal cord of the dog Vese ly  was cut at  the l eve l  of the VI-VII thoracic  ver tebrae .  The vago-  
sympathet ic  trunks of the last  two dogs were la te r  cut at  the neck.  

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

In invest igat ing the mechanism of the influences under study, i t  was necessary first of a l l  to discover 
whether they are only reflex or whether they may  also take p lace  in a humoral  way with very strong i r r i ta t ion.  
Dilat ion of the isolated innervated s tomach of the dogs Toby and Si lva with a ba l loon with a pressure of 40 -60 mm 
of mercury caused a dist inct  inhibi t ion of urine formation.  Dilat ion of the denervated isolated s tomach of the dog 
Lokhmaty at the same and greater  (up to 150 m m  of mercury) pressure did not cause any change in spontaneous 
diuresis. It follows from this that  the influences from the s tomach on diuresis are of a reflex nature.  
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In further experiments the afferent pathways of this reflex were studied. The influence of the stomach on 
the diuresis of the dog Pushka after both large gastric nerves were cut below the diaphragm did not change sub- 
s tant ial ly.  After the vagosympathet ic  trunks of two other dogs (Alma and Shar) were cut at the neck,  these 
influences decreased only sl ightly.  

Since we did not find a cessation of or a substantial change in the influence of the gastric interoceptors 
on diuresis , either when the vagosympathet ic  trunks were cut i n  the neck region or when the gastric nerves 

were cut below the diaphragm, we decided to study the effect  of sectioning the spinal cord on these reflexes.  
When the spinal cord was cut at the VI-VI[ thoracic  ver tebrae ,  the effect  of the lnteroceptors decreased some-  

what,  but did not cease (dog Vesely). When the spinal cord of the dog Zhuchok was cut at the level  of the VII 
ce rv i ca l - I  thoracic ver tebrae the effect  of the interoceptors also did not change substantial ly.  

Thus, not one of the indicated sectionings of the hypothesized afferent reflex pathways disturbed the 

effect  of the reflex influences from the stomach on diuresis. It could be supposed that  the reflex inf luences ex 
from the s tomach on diuresis occur by no single pathway,  but by two or more .  

In order to solve this problem,  the vagosympathet ic  trunks in t h e  cervical  region of the dog Vesely, 

whose spinal cord had been cut at the leve l  of the VI-VII thoracic  ver tebrae previously,  were also cut. The 
results of the experhnent  are shown in Fig. 1. If,  after sect ion of the spinal cord,  d i la t ion of the stomach with 
a bal loon caused the inhibi t ion of the diuresis usual in hea l thy  dogs, then after the supplementary sect ion of the 
vagosympathef ic  trunks the same irr i ta t ion caused a paradoxical  react ion.  This react ion ,  possibly, can be 
explained by the great  changes in the organism which occur due to the indica ted  operations.  From the present 
exper iment  i t  can be concluded that the inf luence of the stomach on diuresis is preserved in the presence of 
the combined sect ioning,  although in a distorted form. 

The vagosympath'et ic trunks in the cervical  region of the second dog (Zhuchok) whose spinal cord had 

been cut at  the leve l  of the VII ce rv i ca l - I  thoracic  ver tebrae ,  were also cut. While d i la t ion  of the stomach 
with a bal loon after the high sect ion of the spinal cord caused considerable inhibi t ion of urine formation,  after 
the supplementary sect ion of the vagosympathef ic  trunks on the neck the same di la t ion did not change urine 
formation substantial ly (Fig. 2); as before , so after d i la t ion of the s tomach,  urine formation was of an undulant 
nature which was not affected by the i rr i ta t ion of the gastric interoceptors.  
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Fig. 1. Change in the spontaneous formation of urine when the stomach of 
the dog Vesely,  whose spinal cord had been sect ioned at  the l eve l  of the VI- 

VII thoracic  ver tebrae ,  was di la ted  with a bal loon f i l led with water (1200 
ml  at 38"). 
I) exper iment  on 18 November 1952; II) exper iment  on 20 November 1952 

(21~d day after sect ioning both vagosympathet ic  trunks in the neck),  Con-  
tinuous l ine-diures is  of both kidneys (in ml) ,  dotted l ine - t ime  the bal loon 

remained in the s tomach (in minutes).  1) Amount of urine (in ml)  2) T ime  

(in minutes).  
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Fig. 2. Change in the spontaneous formation of urine by the Dog Zhuchok 
whose spinal cord was cut at the level of the VII c e r v i c a l I  thoracic verte ~ 
brae when the stomach was dilated by a balloon filled with water (800 ml 
at 38~ 
I) experiment on 21 February 1953; II) experiment on 27 February 1953. 
(2nd day after sectioning both vagosympathefic trunks at the neck). Con-- 
tinuous line - diuresis of both kidneys (in ml),  dotted line - t ime the balloon 
remained in the stomach (in minutes). 

Tile results of these experiments show that when the spinal cord is sectioned at a high level (VII cervical-I  
thoracic vertebrae) and both vagosympathetic trunks in the cervical area are sectioned subsequently, the 
influence of the stomach on diuresis is not realized. Apparently, Under these conditiom, both types of afferent 
pathways of the gastric-renal reflex were destroyed: the vagosympathetic trunks and the spinal cord. The 
results of our investigations coincide with the data of Bain, Irving and McSwiney[7], and with the experimental 
results of K. M. Bykov and V. N. Chernigovsky [1 ] on the afferent pathways of the gastric interoceptor reflexes. 

SUMMARY 

We have studied changes in diuresis on dogs by stimulating mecham,receptors of stomach and afferent 
pathways of this reflex. Cutting of ventral nerves under the diaphragm and vagosympathetic trunks of the neck 
did not disturb the influence from stomach on diur'esis. Only when the spinal cord is cut at the level of the VII 
ccrvical-I  thoracic vertebrae and also both vagosympathetic trunks in the cervical area, were no reflex influences 
from the stomach on diuresis observed. 

Apparently, the afferent pathways of reflex influence from the stomach on diuresis are the vagosympathetlc 
trunks and the spinal cord. 
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* In Russian. 
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