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Cadmium Influence on the Excretion of Sodium by Kidneys 

The pa ren te ra l  appl ica t ion  of c a d m i u m  organic salt  in- 
tensif ied sodium reabsorp t ion  in k idney ' s  p rox imal  tubul i  
of dogs x,*. In  our  expe r imen t s  on ra ts  we inves t iga ted  th is  
p h e n o m e n o n  in dependence  on long t e r m  appl ica t ion  of 
c a d m i u m  t race  quan t i t i e s  admin i s t e r ed  in dr ink ing  water .  

Material and methods. The  to ta l  of 34 3-week-old female  
ra t s  s t ra in  W i s t a r  (substra in  Konarovice)  were  p laced  in 
po lye thy lene  l abo ra to ry  cages and  fed on Larsen ' s  labo- 
r a to ry  diet,  i ts  c a d m i u m  mean  c o n t e n t  being 0.004 p p m .  
Animals  were  g iven  d r ink ing  water .  A lef t-s ide nephrec-  
t o m y  was  carr ied in one hMI of t h e  animals .  30 days  a f te r  
t h e  opera t ion  t h e  an imMs began  to  d r ink  a solut ion of 
5 p p m  c a d m i u m  as c a d m i u m  ace ta te  dissolved in deionized 
water .  

vo lume  of excre ted  ur ine in dependence  on the  s imul tane-  
ous salt  load. The re la t ion  be tween  the  e x p e r i m e n t a l  group 
of an imals  l ikewise as the  re la t ion be tween  the  exper imen-  
ta l  and  cont ro l  an imals  w i th  n e p h r e c t o m y  were, in th is  
index,  of s ta t i s t i ca l s ign i f icance  (P  < 0.05 and  P < 0.001). 

The  inf luence of chronic exposure  to  c a d m i u m  ions, 
therefore ,  man i fe s t s  i tself  m o s t  clearly,  in an imal s  w i t h  
n e p h r e c t o m y ,  which  excre te  the sal t  load in a m u c h  re- 
duced  way.  Coincident  resul ts  in t he  group  of expe r imen-  
ta l  n o n - o p e r a t e d  an imals  give ev idence  of t h i s  fac t  as no t  
be ing  p rovoked  by  n e p h r e e t o m y ,  b u t  be ing  t h e  d i rec t  
consequence  of t he  inf luence of a c c u m u l a t e d  c a d m i u m  
in k idneys  on excre t ion  and  r eabso rp t ion  of renal  sodium.  
Ana lys ing  c a d m i u m  c o n t e n t  in k idneys  of e x p e r i m e n t a l  

Urine excretion and sodium concentration in the urine of female rats drinking 5 ppm cadmium for 16 months 3 hours after the salt load 
(Mean ± standard error) 

Group administered Urine excretion Urine excretion Na concentration Na excretion 
mEq/1 Na (ml) (% of administered (mEq/l) (% of 

volume of Nat1) administered 
dose) 

Experimental animals 1740.01 -1- 60.13 4.39 :l: 1.83 137.47 ~ 16.70 519.90 ~ 58.51 32.88 -/- 4.73 
with both kidneys n = 15 
Controt animals 1675.23 ± 50.30 3.95 ± 0.57 145.06 4- 26.18 758.36 ± 62.01 46.09 ± 6.20 
with both kidneys n = 15 
Significance n.s. n.s. n.s. P <:: 0.01 n.s. 
Experimental aninlals 1756.72 ± 48.66 3.28 ± 0.84 99.53 4- 4.39 419.40 :t: 89.50 28.31 4- 4.54 
with nephrectomy n = 19 
Control animals 1694.22 4- 54.36 4.78 4- 0.42 165.47 :h 13.74 764.00 :L 30.43 45.12 :t: 5.74 
with nephrectomy n = 15 
Significance n.s. n.s. P <; 0.001 P % 0.001 P < 0.05 

30 add i t iona l  an imals  of t he  same age were  used as a 
cont ro l  group. The  lef t  side n e p h r e c t o m y  was  carr ied out  
in one half  of t h e m  a t  t he  same t ime  as i t  was the  case w i th  
cadmium- fed  animals ;  30 days  a f te r  the  opera t ion  all 
cont ro l  an imals  began  to  d r ink  a 1% solut ion of NaC1 in 
deionized water ,  conta ining,  in add i t ion  50 p p m  of Zn, 
5 p p m  of Cu, 10 p p m  of Mn, 1 p p m  of Co and  Me. They  
were fed on La r sen ' s  d ie t  too. 

All expe r imen ta l  and contro l  an imals  were kep t  unde r  
these  cond i t ions  for 16 months ,  w i thou t  in te r rup t ion .  Then,  
all an imals  were  given in t ragas t r ica l ly  3.33% (0.573I) so- 
lut ion of NaC1 in doses cor responding  to  1.2% of t he  ani- 
mals '  b o d y  weight  3.The ra t s  were placed for 3 h in meta -  
bolic cages, the i r  ur ine being col lected in ca l ib ra ted  t es t  
tubes.  Sodium concen t r a t i on  in urine was d e t e r m i n e d  by  
f lame s p e c t r o p h o t o m e t e r  Zeiss. The s t u d e n t  t - tes t  was 
used for s ta t i s t ica l  evaluat ion.  A difference wi th  P <: 0.05 
was considered to  be s ta t i s t ica l ly  s ignif icant .  

Results and discussion. I t  is a p p a r e n t  f rom our resul ts  
p resen ted  in t he  Table  t h a t  c a d m i u m - f e d  an imals  dif fered 
f rom the  contro l  animals ,  above  all, in t he  values  of ex- 
c re ted  mi l l iequivalents  of sodium.  This  basic difference is 
of h igh  s ta t i s t ica l  s ignif icance in the  group of an imals  w i th  
n e p h r e c t o m y  ( P  < 0.001), and  is also s ta t i s t ica l ly  signif- 
icant  in the  group of an imals  w i th  b o t h  kidneys .  The sal t  
load b e c a m e  ev iden t  in t he  diuresis  of all  g roups  of animals .  
The  to t a l  vo lume  of urine excre ted  b y  expe r imen ta l  female  
r a t s  w i t h  n e p h r e c t o m y  dur ing  3 h in te rva l  was  the  lowest  
of all g roups  of animals ,  t he  difference,  however ,  be ing  no t  
s ta t i s t ica l ly  s ignif icant .  The  excre ted  urine volume,  ex- 
pressed as t h e  pe rcen tage  of t he  vo lume  of NaC1 solut ion 
applied,  was  lowest  in b o t h  expe r imen ta l  groups,  and  
especial ly so in t h e  g roup  of an imals  w i th  n e p h r e c t o m y .  
The  exposure  to  cadmium,  t o g e t h e r  w i t h  neph rec tomy ,  
h a d  in th is  case a pa r t i cu la r ly  clear  effect  on the  reduced  

ra ts  w i th  neph rec tomy ,  t he  values  7.65 4- 0.76 t~g Cd/g (wet 
wt.) and  of t h e  expe r imen ta l  an imals  w i t h  b o t h  k idneys  
4.79 :~: 1.33 ~g Cd/g (wet wt.) were es tabl ished.  The kid- 
neys  of cont ro l  an imals  w i th  n e p h r e c t o m y  conta ined ,  un- 
der  the  same condi t ions  1.53 -4- 0.11 ~xg Cd/g(wet  wt.) and  
non -ope ra t ed  an imals  1.29 -4- 0.38 txg Cd/g (wet wt.) 4. 

The e n h a n c e m e n t  of the  p rox ima l  t u b u l a r  sod ium re- 
abso rp t ion  wi th  the  consequence  of i ts  r educed  excre t ion  
f rom the  body,  leads to  the  accumula t ion  of sodium ions in 
t he  body,  th is  can cons t i t u t e  an i m p o r t a n t  fac tor  in de- 
ve loping some pathologica l  s ta tes ,  and  especial ly can 
p lay  a role in deve loping  c a d m i u m  hype r t ens ion  ; f rom this  
po in t  of v iew i t  is, therefore ,  necessary  to  p a y  a t t e n t i o n  to  
th is  p h e n o m e n o n .  

Zusammen/assung. S p u r e n m e n g e n  yon Cadmium,  die 
R a t t e n  w~thrend 1.6 Mona ten  im Tr inkwasser  ve rab re ich t  
wurden ,  reduzieren  bei einer  e inmal igen  Kochsa lzbela-  
s tung  s igni f ikant  die K o n z e n t r a t i o n  der  N a t r i u m i o n e n  im 
H a m .  
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