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Summary. Isolated dog kidney submitted to artificial perfusion by heparinized 
blood is able to reject a water and sodium load. The influence of extrarenal hormonal 
factors is ruled out. Although the interference of lowering of haematocrit and plasma 
protein level and increase of plasma flow cannot be discarded, other factors related 
to blood dilution must play a role. Sodium and water rejection depend on a decrease 
of tubular reabsorption rather than on an increase in glomerular filtration. 

The mechanisms insuring the rejection of water  and sodium loading 
by  the kidney are not fully elucidated. Various authors (LEvINSKY, LA- 
LOnE and Moss [10], McDoNALD and DEWARDE~I~ [13], LICHAI~DUS and 
PIERCE [11], RECTOE, VAN GIESEN, KIIL and SELDIN [17] admit  tha t  
hormonal factors (aldosterone) do not suffice to explain the observed 
facts, particularly the fast  variations of sodium excretion. The existence 
of a natriuretic factor has been postulated by  DE WARDENER, MILLS, 
CLAPEa~ and HAYTE~ [4], later by  JOHNSTON an DAVIS [9], by  
LICHARDUS and PE~cE [12]. 

Our previous experiments (NIzV.T, CUYPV.RS, DEETJEN and K~AM~R 
[16]) demonstrated tha t  a kidney taken from a dog submit ted to a salt- 
rich diet and artificially perfused after removal from the animal axhibits 
a high sodium rejection during the first hour of perfusion; the results are 
compatible with the presence in the blood of a natrinretic factor of 
relatively short life. In  the same series of experiments, we observed a 
high sodium excretion when 500 ml of normal saline were infused to the 
dog 30 rain before starting artificial perfusion. Moreover, high sodium 
output  was observed after addition of 150 ml of normal saline to the blood 
during artificial perfusion. This last observation has also been made by  
MILLS, OSBALDISTON, CRAIG and WISE [14] and could hardly be related 
to the interference of a natrinretie factor. 

The experiments briefly described in this paper  demonstrate  the 
response of the isolated dog kidney to a water  and saline loading occur- 

* The present work has been performed with the help of the Fonds National de 
a Recherche Scientifique. 
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r ing  af te r  the  r emova l  of  k i d n e y  and  a t  the  beginning  of perfusion.  I n  
o rder  to reduce  the  in te r fe rence  of  p rev ious  s t a t e  of  b lood and  k i d n e y  
donor  animals ,  b o t h  k idneys  of  t he  same pa i r  have  been  r e move d  and  
per fused  s imul t aneous ly  b y  two iden t i ca l  machines ,  using the  same perfu-  
siou b lood  and  iden t ica l  condi t ions  of  b lood pressure ,  and  only  one k i d n e y  
being s u b m i t t e d  to  w a t e r  and  sodium loading.  

Material and Methods 
The perfusion machine, including pump and oxygenator, has been previously 

described (NIzET [15], CUYPERS, NIZET and BA:ERTEN [3] withthe conditions required 
to avoid vasoconstriction. Two identical machines are used simultaneously. The 
week preceeding the experiment, the dogs are submitted to a salt-poor diet. For 
each double experiment, blood is taken from the same donor different from kidney 
donor. Immediately before removal of kidneys and blood, the dogs receive intra- 
venously 26 ml/kg of PentobarbitM and 25,000 I.U. of heparin. The same volume of 
blood (450 ml) has been used in all experiments. In order to reduce initial vaso- 
constriction, 25 mg Promethazine are added to the blood introduced in the perfusion 
equipment. In  one of the machines, 150 ml normal saline are added to the blood at 
the beginning of the experiment, the contralateral kidney being perfused by the 
other machine with undiluted blood. Blood pressure is kept constant at 110 mm Hg 
and temperature at 37,5 ° C. Duration of each experiment is 21/2 hours; urine samples 
are collected after 1/s hour periods; blood samples are taken in the middle of each 
period. In each equipment, a continuous injection of a solution containing 2 g 
glucose, 2 g urea and 1,5 g potassium chloride per 100 ml Ringer's solution is 
made at a rate of 6 ml/hour. 

Glomerular filtration rate is meastrred from creatinin clearance. A priming dose 
of 20 mg ereatinine per 100 ml blood is added at the beginning and is followed by a 
continuous infusion at 6 ml/hour of a 2 p. 100 ereatinine solution. 

In both machines, after each 30 rain period, Ringer's solution diluted to 
one half is added to the blood in volumes corresponding to the volume of urine 
excreted by the control kidney. 

For all technical details, we refer to the previously cited papers. 

Experimental Results 
The average  resul t s  of  five double  expe r imen t s  are  f igured in the  

Table .  

a) Points Common to the Control Kidney and to the Kidney Submitted 
to Saline Load 

The genera l  behav io r  of  per fused  k i d n e y  has  been  descr ibed  in  our 
previous  pape r s  [15,16]. l~enal b lood  flow increases  progress ively .  Be- 
cause of  t he  l ack  of  A D t t  supp lemen ta t ion ,  a wa te r  diuresis  develops,  
wi th  p roduc t ion  of  a hypo ton i c  urine.  I n  spi te  of  r ep l acemen t  of  ur ine  
b y  d i lu te  R inge r ' s  solut ion,  the  resu l t  is an increase  in p l a sma  osmola l i ty  
and  sod ium conten t .  Glomeru la r  f i l t ra t ion  r a t e  is subnorma l  a t  the  
beginning  and  decreases  slowly. Sod ium load  decreases  also. There  is a 
s l ight  increase  of  sod ium re jec t ion  on the  cont ro l  side a t  the  end of  the  
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experiment, probably because of impairment of reabsorption. However, 
sodium reabsorption in the control kidneys remains bet ter  than 98 per 
cent of sodium load. 

b) Influence o/Sodium Load 
In  the cases of total renal blood flow, glomernlar filtration rate 

sodium load and percentage of sodium rejection, the observed differences 
have been analysed statistically with the help of the method of pair 
comparison, the experimental setup reducing the interference of individ- 
ual differences between dogs. The differences are considered to be 
significant for 2 P ~< 0.05. Statistical analysis has been based only on 
the results of the second and third half-hour periods, and separately 
on the 4 th  and 5th  periods for blood flow. 

Blood dilution by isotonic sodium chloride induced a decrease o/ 
haematocrit, urea, potassium and plasma protein levels. In the course of the 
experiments, the elimination of excess water induces an increase of 
plasma protein concentration and of haematoerit  up to control values. 
The total  amount of urine excreted under saline load exceeds the volume 
of saline solution added. I t  must be pointed out tha t  the urine is hypo 
tonic and that  the plasma becomes hypertonic. Excess urine secretion 
is probably related to the sodium content at the end of perfusion. 

Total renal blood flow is moderately increased (2 P ~ 0.03) during 
the first 90 min. During the last hour, it decreases and falls significantly 
below control levels (2 P ~ 0.001) as does plasma flow. 

In spite of individual or transitory differences, glomerular/iltration is 
not significantly increased (2 P ---- 0.25) by  saline dilution, blood pressure 
being kept constant. There is also no systematic increase of sodium load 
(2 P = 0.070). 

On the contrary, the amount o/sodium rejected, expressed in absolute 
value or in per cent of sodium load, is considerably increased 
(2 P ~0,005). There is a tendency to decrease at the end of perfusion, 
after elimination of the bulk of excess sodium and water. 

Discussion 
The experiments demonstrate that  the isolated dog kidney, separated 

from the body and perfused at  constant pressure by heparinized blood, 
is able to reject a saline load introduced at the beginning of artificial 
perfusion. The experimental conditions rule out the interference of 
extrarenal humoral factors. The experimental results are in good agree- 
ment with the findings of MILLS, OSBAL~)ISTON, Cg~IG and WISE [14] and 
of ourselves (NIzET, COYPE~S, DEETJ~N and KgAME~ [16]). Although 
the mechanism of sodium rejection is not elucidated by the experiments, 
some conclusions are, however, permitted. 
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The  independence  of  sod ium re jec t ion  to  g lomeru la r  f i l t ra t ion  r a t e  
and  sodium load  is in good ag reemen t  wi th  the  f indings of  CgAWFO~D 
and  LVD~NANN [2], WmCINS, CLAYTON, LYONS and  PITTS [19], BLYTttE 
and  W~LT [1], Rv.c~o~, VA~ GIEsnN, KIIL and  SELDIN [17], EA~LEY 
and  F~IEDLn~ [6--8] ,  WATSO~ [18]. The  p r i m a r y  phenomenon  in our  
expe r imen t s  m u s t  be  a decrease  of  t u b u l a r  r eabsorp t ion ,  as a d m i t t e d  
b y  DmKs,  C m ~ s ~  and  B~t~LIN~ [5]. 

A poss ible  role o f h a e m a t o c r i t  decrease and  p la sma  flow increase  has  
been  p o s t u l a t e d  b y  E ~ Y  and  F ~ 9 ~ w ~  [6- -8]  and  b y  M~LLS and  
coll. [14]; i t  is, however ,  n o t  a d m i t t e d  b y  WmG~NS, CLAYTON, LYONS 
and  PITTS [19]. Di lu t ion  of  p l a sma  pro te ins  also in ter fere  wi th  wa te r  
and  sodium excret ion.  

A l though  these  fac tors  are  no t  ru led  ou t  in our exper iments ,  t h e y  
do no t  seem to exp la in  en t i re ly  t he  induc t ion  of  sodium reject ion.  Dur ing  
the  las t  hour  of  perfusion,  b lood flow and  p l a sma  flow are  lower t h a n  
the  cont ro l  va lues ;  h a e m a t o c r i t  and  p l a sma  p ro te in  levels have  
come back  to  cont ro l  va lues ;  however ,  the re  is s t i l l  a s t rong sodium rejec- 
t ion.  The  possible  role of  ionic d i sequi l ib r ium should be t a k e n  in to  con- 
s idera t ion ,  as, for example ,  excess sod ium and  chloride concen t ra t ion .  
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