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The injection of a ir  or  oxygen into the per i toneum is widely used at the presen t  t ime for  therapeutic 
[4] and diagnostic [2, 3] purposes .  However, the effect of this p rocedure  on the var ious  organs and sys t ems  
has not rece ived  adequate experimental  investigation. In par t icular ,  there are  no re fe rences  in the l i t e r a -  
ture to changes in the activi ty of the kidneys after  intraperi toneal  injection of oxygen and air .  The presen t  
experimental  investigation was ca r r i ed  out to r emedy  this omission.  

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

The effect  of pneumoperi toneum and injection of oxygen into the per i toneum (oxygenoperitoneum) 
was studied in chronic experiments  on mice,  rats ,  and dogs against  the background of spontaneous and 
water - induced diures is .  The effect on the spontaneous diuresis  was studied in experiment  on ra ts  and dogs. 
Throughout the per iod of investigation the ra ts  were  kept in metabolic cages on a constant diet and water  
intake, and the volume of water  which they drank was recorded  daily. After every  3-4 control  days the 
animals rece ived  an int raper i toneal  injection of oxygen or  a i r  in a volume of 6 ml/100 g body weight at 
the same time of day. In a p re l iminary  operat ion on the dogs the u re t e r s  were  ex ter ior ized  onto the 
an ter ior  abdominal wall by the P a v l o v - T s i t o v i c h  method. On the days of the experiments  the animals 
were  kept on a Pavlov bench and the urine was collected every  15 or  30 rain for  5-6 h. After the back-  
ground level of excret ion of ur ine had been establ ished oxygen was injected int raper i toneal ly  into the dogs 
over  a per iod of 1 h f rom a Bobkov's apparatus in a volume of 35 or  60 ml /kg  body weight. 

The water  diures is  experiments  were ca r r i ed  out on mice and rats  by the following method. For  3 
h before  the experiments  began the animals were deprived of water ,  and thereaf ter  water  was given through 
a gas t r ic  tube at the rate of 5~c of the body weight. On the days of the experiments ,  immediately  af ter  the 
water  load oxygen or  air  was injected int raper i toneal ly  (for the mice 4 ml, for the ra ts  6 ml/100 g body 
weight per  animal) .  The animals were then kept in metabolic cages (the ra ts  individually, the mice 4 at 
a time) and the urine was collected during 3 success ive  hours of observat ion.  Water diuresis  was induced 
in the dogs by adminis t ra t ion of water  at the rate  of 5~ of the body weight by gas t r ic  tube, and immediate ly  
after  this p rocedure  oxygen was injected as descr ibed above. 

In all the exper iments  records  were kept of the d iures is ,  the excret ion of sodium and potass ium (by 
f lame photometry),  and in the experiments  with spontaneous diuresis ,  in addition, the f i l t rat ion and reab-  
sorpt ion function of the kidneys. The las t -ment ioned was determined in relation to endogenous cretinine,  
the concentrat ion of which in the urine was determined by Fol in 's  method, and in the bloodby E. B. Berkhin 's  
modification of Fol in ' s  method [1]. 

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

Changes in spontaneous diures is  were studied in experiments  using four  ra ts  in which records  
were  kept of the 24-hourly excret ion of urine,  sodium, potassium, and creat inine.  As Fig. 1 shows, in this 
case pneumo- and oxygenoperi toneum caused oliguria, with retention of sodium in the body and with ins ig-  
nificant changes in the potass ium excretion.  The Na/K rat io of the urine showed a significant decrease .  
Comparison of the level of excret ion of creatinine (which passes  through the renal  g lomeru la r  f i l ter  and is 
not thereaf ter  reabsorbed  by the tubular epithelium, so that it se rves  as a measure  of filtration) showed 
that the observed  changes in diures is  were due mainly to an increase  in tubular reabsorpt ion.  The volume 
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Fig. 1. Effect of intraperi toneal  
injection of oxygen and air  on 
spontaneous diuresis  and exc re -  
tion of sodium and potass ium in 
ra ts .  Vert ical  axes: 1) diuresis  
(in ml/day);  2) excret ion of so-  
dium and potass ium (in meq/day); 
3) Na/K ratio; D control; II) ex- 
per iments  with injection of air; 
HI) experiments  with injection of 
oxygen. 
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Fig. 2. Effect of intraperi toneal  injection of 
oxygen on excret ion of sodium and potass ium 
during spontaneous diuresis  (experiment on 
the dog Biya  on 4/7/1964).  Vert ical  axes: 1) 
excret ion of sodium and potass ium (in peq/ 
rain); 2) Na /Kra t io .  Horizontal axis: time 
marke r  (15 min). I) Excret ion of sodium; II) 
potass ium. Continuous l i n e - N a / K  ratio.  
The arrows point to the beginning and end of 
injection of 1 l i ter  of gas.  
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Fig. 3. Effect of intraperi toneal  in- 
jection of oxygen on the water d iure-  
and the excret ion of sodium and po- 
tass ium (experiment on the dog t~ta). 
Vert ical  axes: 1) diuresis  (in ml /3  
h); 2) excret ion of sodium and po- 
tass ium (in meq/3 h); 3) Na/K 
ratio; D control (mean of 5 invest i -  
gations); I1) experiments  with in- 
jection of oxygen (mean of 5 in-  
vestigations).  

fluid drunk was not significantly changed. In the experiments  on 
dogs (14 experiments  on 3 animals),  during the injection of gas 
into the peri toneal  cavity the diuresis did not change significantly, 
but la ter  if fell gradually,  and these changes were not accompanied 
by any marked changes in fi l tration. However, the control  ex- 
per iments  yielded s imi la r  resul ts .  More significant changes were 
observed in the excretion of e lectrolytes  (Fig. 2). The excret ion 
of sodium fell rapidly in the course  of the experiment  and after 
4-5 h it was sharply depressed.  Meanwhile the excret ion of po- 
tass ium either remained unchanged during this per iod or it was 
increased.  The opposite direction of the changes in the excret ion 
of these cations is i l lustrated by the curve of the Na/K ratio.  In 
the control  experiments  no such changes were observed.  Hence, 
in the experiments  on dogs also, charac te r i s t i c  changes were found 
in the excret ion of e lect rolytes .  

The effect of pneumo- and oxygenoperi toneum on the water 
diuresis  was studied in experiments  on 24 mice and 7 ra ts .  The 
resul ts  obtained are shown in Tables 1 and 2, f rom which it is 
c lear  that the injection of oxygen and air  produced a s tat is t ical ly 
significant decrease  in the diuresis  and the sodium excretion, 
which was approximately the same in the mice and rats ,  whereas 
the excret ion of potass ium remained prac t ica l ly  unchanged and, 
in some cases ,  actually rose .  As in the spontaneous diuresis  

experiments  a decrease  in the Na/K ratio was observed.  Similar changes were noted in 25 experiments  
on 3 dogs (Fig. 3). 

The analysis of the resul ts  of the observations on the action of pneumo- and oxygenoperitoneum on 
the water  and spontaneous diuresis  in experiments  on different animals showed, first ,  that oxygen and air  
had approximately the same effect on the renal  function. This is evidence that the effect is nonspecific, 
and is evidently re la ted  to the increased  intraperi toneal  p ressure ,  more  especial ly because s imi la r  changes 
affecting the kidneys were obtained by Bradley and co-workers  [5] in human subjects with pneumatic cuffs 
applied to the abdomen. The resul ts  concerning the excret ion of sodium and potass ium and the constantly 
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TABLE i. Effect  of Int raper i toneal  Injection of Oxygen and Air  on 
Water  Diuresis  in Mice 

Substanc~Diuresi~(inml/3h) Na(ing /3 h) ' K (ingeq/3 h) 
i n j e c t e d | - ] -  ] . . . . . .  _@e+q 

Control 
Air 
Oxygen 

15o r 2.9 o.1 <o.oo, F or157.O +lO.4, 47 2,0~0,1 30 120,24-10,1 <0,05 68,2-+5,5 >0,2 
49 2,04-0,1 <0,001 28 120,44-11,2 <0,05 ] 28 72,8-+5,6 >0,5 

Na/K ratio 

M,+m 1 P 

3,2----.0,7 I 1,9__0,2 <0,05 
1,84-0,2 <0,05 

TABLE 2. Effect  of In t raper i toneal  Injection of Oxygen and Air  on 
Water  Diuresis  in Rats 

Na (in #eq/3 h) K (in geq/3 h Na/K ratio 
Substance 
injected 

Control 
Air 
Oxygen 

I Diuresi~ (in ml/3 h) 

M 4-m P 

i 

56 I 7,34-0,2 
28 I 5,84-0,2 <0,001 
28 5,9~0,2 <0,001 

M• P 

101,5+_6,4 
51,6• <0,001 
51,74-3,5 <0,001 

M 4-m I P 

78,0-+4,7 I 71,94-5,6 >0,5 
69,84-4,7 >0,5 

M +_rn ] p 

1,4_+0,08 I 0,84-0,08 <0,001 
0,8--+0,04 <O,OOl 

observed  fall  in the Na/K ratio,  which many authors [9, 10] consider  to be an index of the aldosterone 
secre t ion ,  suggest  a possible  inc rease  in the amount of minera locor t ico ids  enter ing the blood s t r e a m  
following this p rocedure .  

According to r epor t s  in the l i t e ra tu re  [8], an increase  in in t raper i toneal  p r e s s u r e  in dogs causes  a 
r i s e  of venous p r e s s u r e  and a fall  in the c i rculat ing plasma volume. It has also been shown that venous 
s tas is ,  on the one hand, and a dec rease  in the circulat ing plasma volume, on the other ,  s t imulate  the s e c r e -  
tion of a ldosterone [6, 7]. 
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