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Summary. The resul ts  indicate  t h a t  r enomedu l l a ry  def iciency induced by  renal  a r t e ry  cl ipping migh t  con t r ibu te  to  the  
d e v e l o p m e n t  of renal  hyper tens ion .  

I t  has  long been recognized t h a t  the  k idney  exhib i t s  an 
endocrine- l ike  an t ihype r t ens ive  func t ion  a which  has  
been associa ted  wi th  the  cells of t he  renal  medul la  ~-~0. 
Thus,  r enomedu l l a ry  t r a n s p l a n t a t i o n  has  resul ted  in t he  
lowering of blood pressure  in var ious  forms of exper i -  
men t a l  hype r t ens ion  6,s-x0, and  an t ihype r t ens ive  sub- 
s tances  have  been  isolated f rom the  renal  medul la  5, 7. 
In  addi t ion,  expe r imen t s  in ra t s  w i th  he red i t a ry  hydro-  
nephros is  have  shown t h a t  t he  presence  of medu l l a ry  
t issue is essent ia l  for the  p rese rva t ion  of normal  blood 
pressure  in animals  sub jec ted  to  the  hype r t ens ive  sti- 
mulus  of sal t  overloadl0,1L T h e  purpose  of the  p resen t  
s t u d y  was to  inves t iga te  the  role of the  renal  medul la  in 
the  pa thogenes i s  of one-k idney  renal  hyper tens ion .  
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Fig. 1. Blood pressure in unilaterally nephreetoHlized hydronephrotic 
rats after renal artery clipping. Group 1, normal kidney remaining; 
group 2, hydronephrotic kidney plus subperitoneal autotransplant of 
renal medulla; group 3, hydronephrotic kidney plus renoeortical 
autotransplant. Number of animals studied is shown in parentheses. 
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Fig. 2. Blood pressure in renal hypertensive hydronephrotic rats 
after removal of autotransplants. Group 1, normal kidney remaining; 
group 2, hydronephrotic kidney plus renomedullary autotransplants; 
group 3, hydronephrotie kidney plus renocortical autotransplant. 
Nmnber of animals studied is shown in parentheses. 

Methods. E x p e r i m e n t s  were pe r fo rmed  in 2- to  2.5- 
mon th -o ld  (200-250 g) male  Memorial  Research  Center /  
Hydronephros i s  (MRC/H) I1 ra t s  w i th  uni la tera l  hydro-  
nephrosis .  The animals  were given a s t a n d a r d  diet  and  
t ap  wa te r  ad l ibi tum.  Diagnosis  of k idney  disease was 
made  by  i.v. pye log raphy  12 and  verif ied a t  au topsy .  The 
only ra t s  used were those  which  exh ib i t ed  'mode ra t e  
hydronephros i s '  la charac te r ized  by  a di la ted renal  pelvis  
conta in ing  1 to 2 ml  'of urine, a lmos t  to ta l  des t ruc t ion  
of the  medulla ,  and  mo d e ra t e  damage  to t he  cortex.  

The animals  were d iv ided into 3 groups  and  uni la tera l ly  
nephrec tomized .  Ra t s  in the  first  group had  the  normal  
k idney  remain ing  and  received no t r ansp lan t s .  Ra t s  f rom 
the  2nd and  3rd groups were left  w i th  the  h y d r o n e p h r o t i c  
k idney  and received subper i tonea l  au t o t r an s p l an t s  of 
renal  medul la  and  cortex,  respect ively .  To th is  end, t he  
medul la  f rom the  r emoved  kidney,  or a piece of the  renal  
cor tex  of comparab le  size, was cut  into pieces (approxi-  
ma t e l y  1 m m  in diameter)  which  were t h e n  placed in a 
subper i tonea l  'pocket '  in the  abdomina l  wall. 2 weeks 
af ter  the  surgery  ini t ial  m e a s u r e m e n t s  of systol ic  blood 
pressure  (tail-cuff)10 were made  in all animals;  while 
se rum urea  and  crea t in ine  concen t ra t ions  were de ter -  
mined  in 10 ra ts  f rom each group 10. 

Af ter  the  basal  m e a s u r e m e n t s  were comple ted ,  a 
silver clip (0.2 ram) was placed on the  renal  a r t e ry  of the  
remain ing  k idney  1~ in all animals  and  the  blood pressure  
was mon i to red  for t he  n e x t  28 days.  In  a second experi-  
ment ,  the  t r a n s p l a n t s  (groups I I  and  III)  were  r emoved  
or sham surgery  was pe r fo rmed  (group I) 17 days  af ter  
renal  a r t e ry  cl ipping and  the  blood pressure  was moni to red  
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Systolic blood pressure (BP) and serum urea (BUN) and creatinine (Cr) concentrations in uninephreetomized rats before and after renal 
artery clipping 

Groups Before clipping 28 Days ~fter clipping 

BP BUN Cr BP BUN Cr 
(mmHg) (mg/dl) (mg/dl) (mmHg) (mg/dl) (mg/dl) 

I 125 =L 3~ 13.8 j :  0.1 0.55 ~ 0.04 173 ~ 4~ 23.5 :t: 0.4~ 1.00 • 0.06" 
II 125 :t: 2 16.6 4- 0.1 b 0.69 :h 0.04 b 152 :J: 2 b' ~ 24.1 ~ 0.9 ~ 1.05 :~ 0.07 ~ 
III 121 ~ 3 17.3 ~ 1.0 b 0.70 =c 0.05 b 172 :t= 4 ~ 25.4 ~= 2.5 o 1.14 =~ 0.08~ 

10 animals in each group, a Mean .~ 1 SE. b p < 0.05 when compared to group I. c p < 0.01 when compared to the basal value for the same group. 

for ano the r  17 days.  At  the  end of the  exper iments ,  
p l a sma  urea and  creat in ine  concen t ra t ions  were deter-  
mined  in 10 animals  f rom each group, all ra t s  were killed, 
and  the  t r a n s p l a n t s  were r emoved  and examined  as 
previously  descr ibed 10. All animals  included in the  s t u d y  
m e t  the  following cr i ter ia :  1. histological  evidence of 
successful  t r an sp l an t a t i on ;  and  2. systol ic  blood pressure  
a t  the  beginning  of t he  s t u d y  below 140 m m  Hg. The 
cr i ter ion for hype r t ens ion  was B P  > 149 m m  Hg  (3 SD 
above the  mean  blood pressure  of 598 animals  of th is  
s train) .  Resul ts  are expressed  as m e a n  :t= i SE. 

Results and discussion. No signif icant  difference in the  
average b o d y  weight  was observed be tween  the  groups a t  
any  t ime.  Serum urea and  creat in ine  concen t ra t ions  are 
shown in the  Table.  The character is t ics  of the  auto-  
t r ansp l an t s  of b o t h  renal  medul la  and cor tex  were con- 
s i s ten t  w i th  those  descr ibed earlier 10. The morphological  
fea tures  of the  r enomedul l a ry  t r a n s p l a n t s  in the  p resen t  
case were cons i s ten t  w i th  those  shown to  p ro t ec t  agains t  
hype r t ens ion  9,10. 

The resul ts  of the  p resen t  s t u d y  (Figure 1) have  shown 
t h a t  t r a n s p l a n t a t i o n  of the  renal  medulla ,  b u t  no t  of 
renal  cortex,  abolishes the  blood pressure  rise in the  course 
of renal  hyper tens ion .  Moreover,  a f ter  t r a n s p l a n t  removal ,  
the  blood pressure  in group II  rose wi th in  1 week to  t he  
level found in groups  I and  I I I  (Figure 2), a f inding t h a t  
fu r ther  suggests  an t ihype r t ens ive  act ions  by  reno-  

medul la ry  tissue. The p resen ted  d a t a  are in close agree- 
m e n t  w i th  the  previous  repor t s  on the  an t i h y p e r t en s i ve  
effect  of r enomedul l a ry  t r ansp l an t s  in one-k idney  renal  
h y p e r t e n s i o n  8. 

The f inding of par t icu lar  in te res t  was t h a t  af ter  renal  
a r t e ry  cl ipping the  t ime course of blood pressure  increase 
and the  final level of blood pressure  reached  were similar 
in ra t s  f rom groups  I (with no rma l  medul la  inside the  
cl ipped kidney) and  I I I  (with a lmos t  comple te ly  a t roph ied  
medulla).  However ,  the  presence of medu l l a ry  t issue 
outs ide  of the  cl ipped k idney  (group II) p ro t ec t ed  the  
animals  agains t  hyper tens ion .  These resul ts  suggest  t h a t  
renal  a r t e ry  cl ipping interferes  in some way  wi th  t he  ant i -  
hyper t ens ive  func t ion  of the  renal  medulla .  Thus,  the  
d e v e l o p m e n t  of renal  hype r t ens ion  a p p a r e n t l y  involves 
c l ip- induced renomedu l l a ry  def iciency as well as the  known  
roles of t he  ren in-angio tens in  s y s t e m  and  sod ium and  
wa te r  r e t en t ion  15,16. In  q u a n t i t a t i v e  t e rms  th is  con t r ibu-  
t ion  m a y  be on the  order  of 20-30 m m  Hg, t h u s  repre-  
sen t ing  abou t  one half  of t he  to ta l  blood pressure  rise in 
t he  p re sen t  case. 
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S o d i u m  Pump:  its Importance  to Intercel lular C o m m u n i c a t i o n  in Heart  Fibres  1 
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Summary. The effect  of ouabain  on the  electrical  coupl ing of canine Purk in je  cells was inves t iga ted .  I t  was found t h a t  
the  glycoside decreases cell communica t ion  t h r o u g h  an increase in j unct ional  resistance,  w h a t  suppor t  s t he  view 2 t h a t  
the  sodium p u m p  has  an i m p o r t a n t  role on the  contro l  of cell communica t ion .  

Previous  observa t ions  f rom our l abora to ry  2,~ have  
shown t h a t  t he  in ject ion of sodium ions into a h e a r t  or 
l iver cell (DE MELLO, unpubl ished)  p roduces  electrical  
uncoupling.  These observa t ions  are p robab ly  expla ined 
b y  the  inc remen t  of t he  in t racel lular  calcium concent ra-  
t ion  which  follows the  raise of t he  in t racel lular  sodium 
contenta ,  5. Ev idence  has  been p resen ted  t h a t  calcium is, 
indeed,  involved in t he  contro l  of junc t iona l  pe rmeab i l i t y  
in epi thel ia  6 and  in cardiac Purk in je  fibers ~, s. In  suppor t  
of this  idea i s  our  recent  f inding t h a t  t he  in ject ion of 
sodium ions in to  a cardiac Purk in je  cell, immersed  in low 
calc ium solution, had  a smal l  effect  on cell communica -  
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