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Rats  were nephrectomized (Nx) o r  sham-operated (S) a t  t h e  age 
of 5, 12 and 40 days. One group of r a t s  was Nx i n  u t e r o  3-4 days 
before  de l ive ry .  Light  microscopy s t u d i e s  of r e n a l  s t r u c t u r a l  
development were c a r r i e d  o u t  i n  t h e  p o s t n a t a l  Nx and S r a t s  a t  
t h e  age of 6-26 days. Renal s t r u c t u r a l  development followed t h e  
same p a t t e r n  i n  Nx a s  i n  S r a t s .  The formation of new nephrons 
was completed a t  t h e  age of 6-7 days. There was no s t r u c t u r a l  
evidence of formation of new nephrons. Furthermore, glomerular 
counting showed t h e  same number o f  g lomerul i  i n  Nx and S r a t s  
a t  t h e  age of 60 days. The number of g lomerul i  i n  f e t a l  
nephrectomized r a t s  was t h e  same a s  i n  c o n t r o l  animals from t h e  
same l i t t e r .  GFR, SNGFR and kidney weight were es t imated a t  60 
days o f  age  i n  Nx and S r a t s .  The compensatory inc rease  i n  r e n a l  
weight and GFR was most pronounced i n  r a t s  Nx a t  t h e  age of 5 
days, i . e .  j u s t  be fo re  t h e  formation of nephrons was completed. 

The quo t i en t  between t h e  recorded SNGFR and GFR was t h e  same 
i n  a l l  groups s tud ied ,  i n d i c a t i n g  a homogenous inc rease  i n  
SNGFR of t h e  nephrons a t  a l l  c o r t i c a l  l e v e l s .  
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I n  o rde r  t o  a t tempt  t o  account f o r  age-re la ted d i f f e rences  i n  
plasma ang io t ens in  I1 concentra t ion,  t h e  a c t i v i t y  of angiotensin-  
a s e s  i n  developing r a t  t i s s u e s  was examined. The r a t e  of degra- 
da t ion  of A-I1 was determined i n  v i t r o  dur ing incubat ion of tis- 
s u e  homogenates w i th  125-I-tyrosine labeled ang io t ens in  11. Pep- 
t i d e  fragments were sepa ra t ed  e l e c t r o p h o r e t i c a l l y  and quan t i f i ed  
by gamma s c i n t i l l a t i o n  counting. H a l f - l i f e  of labeled A-I1 i n  
plasma o r  l i v e r  homogenates d id  not change wi th  age. I n  con- 
t r a s t ,  t h e  h a l f - l i f e  i n  r e n a l  t i s s u e  homogenates decreased from 
8.4 + 1 .2  minutes i n  two-week-old r a t s  t o  4.7 + 0.7  minutes i n  
eight-week-old r a t s  and 2.8 + 1.8 minutes i n  a d u l t s .  This  change 
i n  t h e  r a t e  of d isappearance was accompanied by concomitant in- 
c r ease  i n  t h e  r a t e  of appearance of labeled pep t ide  fragments.  
Pep t ide  mapping revealed t h a t  t h e  p r i n c i p a l  me tabo l i t e  of 125- 
A 1 1  was ty ros ine .  The only  o the r  d e t e c t a b l e  me tabo l i t e s  of A-I1 
were t h e  amino-terminus t e t r a p e p t i d e  and t h e  carboxy-terminus 
hexapeptide. The appearance of t h e s e  fragments was highly  v n r i -  
a b l e ,  suggest ing t h a t  endopeptidases did  not c o n s t i t u t e  t h e  u l -  
t ima te  c leavage of A11 degradat ion.  The increased r a t e  of meta- 
bolism of ang io t ens in  I1 dur ing development is  cons i s t en t  wi th  
t h e  age-re la ted inc reases  i n  t h e  concentra t ion of ang io t ens in  I1 
i n  plasma of developing r a t s  a s  d w o n s t r a t e d  by previous  s t u d i e s  
from our laboratory . (Supported by N I H  Grants HD06290 6 HL22544) 
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The e f f e c t  of PG syn thes i s  i n h i b i t i o n  by indomethacin ( I )  (5.7 

'0.70 mglkg f e t a l  wt . ,  i . v .  bolus)  on RBF and i n t r a c o r t i c a l  blood 
flow d i s t r i b u t i o n  was s tud ied  i n  8 ch ron ica l ly  ca the t e r i zed  f e t a l  
lambs (117-137 days g e s t a t i o n ;  term 145 days) us ing 1 5 ~  micro- 
spheres .  Following I u r ina ry  PGE and PGF decreased s i g n i f i c a n t l y  
(p<0.01) from 0.72'0.12 t o  0.27+0.04 nglmin and from 0.93T0.16 t o  
0.36f0.09 nglmin r e spec t ive ly .  F e t a l  blood p re s su re  increased 
s i g n i f i c a n t l y  from 4 0 f l  t o  45'2 mHg (p<0.01) and hea r t  r a t e  de- 
creased s i g n i f i c a n t l y  from 173'5 t o  142'6 beats lmin ( ~ ~ 0 . 0 5 ) .  Fe- 
t a l  a r t e r i a l  pH, blood gases ,  ~ a + ,  K+ and C 1 -  remained wi thin  
normal l i m i t s .  A s i g n i f i c a n t  decrease  i n  RBF and inc rease  i n  
glomerular f i l t r a t i o n  r a t e  (GFR), f i l t r a t i o n  f r a c t i o n  (FF) and 
r e n a l  vascu la r  r e s i s t a n c e  (RVR) were observed fol lowing I .  

RBF GFR FF RV R 
cclmin cc/min mmHg/cc/min 

Control  42.8'2.63 2.5'0.19 0.08'0.01 0.87'0.17 
Post I 34.3'2.02 3.0t0.21 0.13f0.01 1.29'0.16 
p va lue  <0.05 <0.05 <0.001 <0.05 
No change i n  i n t r a c o r t i c a l  blood flow d i s t r i b u t i o n  was seen f o l -  
lowing I. PRA decreased s i g n i f i c a n t l y  from 6.3'1.2 t o  3.1'0.7 
ng/cc/hr  fo l lowing I (p<0.01). The present  r e s u l t s  suggest  t h a t  
du r ing  f e t a l  l i f e ,  r e n a l  PG's: a )  have an important r o l e  i n  main- 
t a i n i n g  RBF by decreas ing e f f e r e n t  a r t e r i o l a r  c o n s t r i c t i o n  and 
b) may modulate r en in  s e c r e t i o n .  

ALLOMETRIC APPROACH TO POSTNATAL RENAL GROWH - 58 N O W  AND COMPENSATORY. HUTSON, J. 
DEPARTMENT OF SURGERY, ROYAL CHILDREN ' S HOSPITAL, 
MELBOUIWE , AUSTRALIA. 

Nonnal r e n a l  growth i n  t h e  mouse was determined by removal 
of kidneys i n  mice aged 20 - 50 days. Kidney weight was 
compared wi th  body weight by p l o t t i n g  on a graph with 
logar i thmic  co-ordinates .  Kidney weight was l i n e a r l y  r e l a t e d  
t o  body weight on t h i s  s c a l e .  U n i l a t e r a l  nephrectanies  were 
then performed on neona ta l  ( 5  days o l d ) ,  juveni le  (15 days o ld )  
and adolescent  (35 days o ld )  animals,  wi th  t h e  opposi te  kidney 
being removed 15 days l a t e r .  In a second experiment kidneys 
were removed 30 o r  45 days a f t e r  neona ta l  nephrectany. 
The kidney weight a f t e r  compensatory growth was a l s o  l i n e a r l y  
r e l a t e d  t o  body weight ,  t h e  r eg res s ion  l i n e  being p a r a l l e l  t o  
t h a t  of t h e  con t ro l s  i n  females ,  and having a g r e a t e r  s lope 
than t h a t  of t h e  c o n t r o l s  i n  males. The kidneys  removed a f t e r  
a long i n t e r v a l  were not  s t a t i s t i c a l l y  heav ie r  than those  a f t e r  
15 days. These conclus ions  a r e  con t r a ry  t o  o t h e r s  r epo r t ing  
increased compensatory growth in neona ta l  animals.  However t h e  
p r i n c i p l e s  of a l l a n e t r y ,  which consider  t h e  changing forms of 
t h e  body and organs wi th  growth, have r a r e l y  been app l i ed  t o  
compensatory growth. This  experitnent sugges t s  t h a t  a l l a n e t r y  
is  a u se fu l  technique t o  s tudy compensatory growth, and t h e  
conclus ions  reached may be more meaningful i n  understanding 
compensatory r e n a l  growth. 

MATURATION OF RENAL TUBULAR TRANSPORT OF DIGOXIN 59 Aladjem, M . ,  Kaplinsky, Ch., Laufer ,  Y . ,  Wolfish, N . ,  
Halkin, H., P e d i a t r i c  Renal Uni t ,  Chaim Sheba Medical 
Center ,  Tel-Hashomer, I s r a e l .  

Previous d a t a  have suggested an age r e l a t e d  inc rease  i n  r e n a l  
t u b u l a r  s e c r e t i o n  of d igoxin  i n  i n f a n t s  and ch i ld ren  r ece iv ing  
long term digoxin therapy.  This  phenomenon could be t h e  r e s u l t  
o f  a maturat ional  process  o r  secondary t o  ch ron ic  substrate 
s t imu la t ion .  To i n v e s t i g a t e  t h i s  ques t ion  two groups o f  2 week 
o l d  p a i r e d  l i t t e r -ma te  r a t s  received i n t r a p e r i t o n e a l  i n j e c t i o n s  
of e i t h e r  d igoxin  o r  an equa l  volume of normal s e l i n e  ( c o n t r o l )  
an a l t e r n a t e  days u n t i l  s a c r i f i c e d  a t  4 ,  6 ,  and 8 weeks o f  age. 
An a d d i t i o n a l  group o f  12 week o l d  r a t s  were s t u d i e d  a s  con t ro l s .  
1lZ5 digoxin uptake was measured i n  r e n a l  c o r t i c a l  s l i c e s  a s  t h e  
CPM/mg wet t i s s u e  s l i c e  t o  medium r a t i o  (S/M). Both digoxin  
t r e a t e d  and c o n t r o l  r a t s  d e m n s t r a t e d  s i g n i f i c a n t  age r e l a t e d  
increment i n  digoxin  uptake. S/M r a t i o s  a t  4 ,  6 ,  8 ,  and 12 weeks 
i n  t h e  c o n t r o l  group were (mean + S.D) 1.34 + 0.06, 1.39 + 0.14, 
1.62 2 0.18 and 1.93 + 0.25 r e s p e c t i v e l y  ( r  = 0.81, p < 0.001) 
bu t  d i d  not  d i f f e r  s i g n i f i c a n t l y  a t  each age from those  i n  t h e  
c o n t r o l  group. 1125 uptake was s i g n i f i c a n t l y  reduced by both 
Dinitrophenol (DNP) and sodium a a i d e ,  as wel l  a s  by a 1006 
ni t rogen atmosphere. 

These r e s u l t s  i n d i c a t e  t h a t  r e n a l  t u b u l a r  t r a n s p o r t  of d igoxin  
is an age r e l a t e d  energy dependent p roces s ,  which probably i s  
not  s u b j e c t  t o  s u b s t r a t e  s t imu la t ion .  

THE EFFECT OF CHRONIC PARTIAL URETERAL 05  60 STRUCTlON (CPUO) ON RENAL TUBULAR TRANSPORT 
DURING MATURATION. Taki, M., Goldsmith, D.I. and 

Spitzer, A. Albert Einstein College of Medicine, Bronx, New York 
These studies were designed to determine whether the  effect  of CPUO 

on the renal tubule is dependent upon the pattern of transport prevailing 
a t  various stages of development. Guinea pigs (11.78) underwent CPUO a t  
birth, 1,2,3 or 4 wks of l ife and were studied 4 wks la ter  (E). Sham 
operated li t termates served a s  controls (C). The degree of CPUO, 
measured by the  resistance to  a constant flow of fluid, was similar in all 
groups. TKP averaged 87% in C, was slightly lower in the  contralateral 
kidney (CK) of E (82%) and did not vary with age, whereas i t  increased 
with age (pc.05) from 46.6t6.1 to 68.0*6.3% in the  affected kidney (AK). 
FeNa in AK was 7.5t.5 when CPUO was produced a t  birth and 4.8' 1.0 
when surgery was done a t  4 weeks (pc.05). In C and CK, FeNa was much 
lower than in AK (p<.001), similar t o  each other and also decreased with 
age. UkV (mEqlminlg KW) varied inversely with FeNa in AK. 
UmaxlPosm of C and CK in E were similar (range 4.0-4.3), while the ratio 
was not different from 1.0 ( p a . 9 )  in AK a t  all ages. UV (ul/min/100 ml 
GFK) of the  AK was 22.4'3.7 when surgery was performed a t  birth, 
26.7i4.0, when surgery was done a t  I  wk, and then decreased rapidly to 
reach 5.8' 1.2 when CPUO was produced a t  4 wks (p<.001); no significant 
differences in UV were observed between C and the  CK of E a t  any age. 
The results demonstrdte an inverse relationship between age a t  t ime of 
CPUO and severity of tubular darnage, and suggest the  possibility of a 
major role for the distal nephron in P transport during early life. 


	THE EFFECT OF CHRONIC PARTIAL URETERAL OBSTRUCTION (CPUO) ON RENAL TUBULAR TRANSPORT DURING MATURATION

