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Erythropoiesis  in Acute Azotemic Rats With and 

The  e ry th ropo ie t i c  f unc t i on  in n o r m a l  a n d  acu te ly  
azo temic  r a t s  was  s tud ied  w i t h  p a r t i c u l a r  reference to  t he  
fol lowing ques t ions :  1. w h a t  is t he  f i rs t  d i s t u r b a n c e  of 
e ry th ropo ies i s  in acu te  u r e m i a  ? and  2. is th i s  d i s t u r b a n c e  
a t t r i b u t a b l e  to  t he  r e t e n t i o n  of n i t rogenous  was te  (as 
m e a s u r e d  b y  t he  s e rum urea  concen t ra t ion) ,  or is i t  
r e l a t ed  to  t h e  absence  of f u n c t i o n i n g  r ena l  t i s sue  ? 

Materials and methods. Male a lb ino  r a t s  ( W i s t a r - K i n g  A 
s t ra in)  were used t h r o u g h o u t  t he  expe r imen t s .  3 g roups  
were e s t ab l i shed :  in t he  f i rs t  group b o t h  k i dneys  were  
r e m o v e d  in 1 s tage p rocedure  (under  e the r  anes thes ia ,  
f l ank  incisions),  in  t he  second group  b o t h  u re te r s  were 
l iga ted  a t  t h e  u re te rope lv ic  j u n c t i o n  t h r o u g h  b i l a t e r a l  
f l ank  incisions,  a n d  t h e  t h i r d  group, con t ro l  g roup  was 
sub jec t ed  s h a m  opera t ion .  T he  an ima l s  were fed w a t e r  
a n d  commerc i a l  chaw ad l ib i tum.  

Fo r  t h e  m e a s u r e m e n t  of h e m e  s y n t h e t i c  ac t iv i ty ,  ~gFe 
i n c o r p o r a t i o n  in to  h e m e  I r ac t ion  was de t e rmined .  20 h 
a f t e r  surgery,  t he  r a t s  were in jec ted  w i t h  2.0 FCi of 59Fe 
i.p. a n d  were  ki l led 240 ra in  In ter  u n d e r  e t h e r  anes thes ia .  
Blood  o b t a i n e d  b y  ca rd iac  p u n c t u r e  a t  t h i s  t i m e  was 
used for  59Fe red  celi i ncorpora t ion ,  r e t i cu locy te  count ,  
h e m a t o c r i t  and  se rum urea  n i t r ogen  d e t e r m i n a t i o n .  The  
r a d i o a c t i v i t y  of a~Fe in h e m e  f r ac t ion  e x t r a c t e d  f rom the  
f e m u r  m a r r o w  b y  t h e  modi f ied  TEALX ~ m e t h o d  was 
m e a s u r e d  b y  t h e  wel l - type  sc in t i l l a t ion  coun t e r  and  t h e  
h e m e  c o n t e n t  was d e t e r m i n e d  co lor imet r ica l ly  w i t h  
D r a b k i n  reagent .  

Fo r  t h e  m e a s u r e m e n t  of D N A  a n d  R N A  synthes is ,  
23 h a f te r  su rge ry  * H - t h y m i d i n e  (40 FCi/100 g b o d y  
weight)  or 3H-ur id ine  (100 ~xCi/100 g b o d y  weight)  was  
in jec ted  as a single i.m. dose in t he  th igh ,  and  t he  r a t s  
were ki l led 60 ra in  later .  The  nucleic  acids were e x t r a c t e d  
b y  t h e  modi f ied  SCtIMIDT a n d  TttANNHAUSER 2 t echn ique .  
The  f ina l  nucle ic  acid h y d r o l y z a t e  o b t a i n e d  b y  t h i s  
m e t h o d  was vo lume t r i ca l l y  p i p e t t e d  in to  meta l l i c  p l a n c h e t  
a n d  dr ied  u n d e r  in f ra red  lamp.  The  t r i t i u m  c o n t e n t  of 
these  samples  was m e a s u r e d  b y  l o w - b a c k g r o u n d  GM 
counter .  I n c o r p o r a t i o n  of 8H- thymid ine ,  or -u r id ine  in to  
D N A  or IRNA f r ac t ion  was expressed  as c p m  per  m g  of 
D N A  or RNA.  
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A u t o r a d i o g r a p h y  of t he  e r y t h r o i d  cells in  bone  m a r r o w  
was car r ied  ou t  b y  d ipp ing  m e t h o d  w i t h  m i c r o r a d i o a u t o -  
g r a p h y  emuls ion  (Sakura  NR-M2) on  bone  m a r r o w  smea r  
f rom the  f e m u r  a f t e r  e t hano l  f i x a t i o n  a n d  Giemsa  s ta in ing.  

Results. A m o d e r a t e l y  severe a z o t e m i a  was p r e sen t  in  
all  n e p h r e c t o m i z e d  and  b i l a t e ra l  u re te r - l iga ted  r a t s  a t  
24 h w i t h  ave rage  s e rum urea  n i t r o g e n  va lues  r a n g i n g  
f rom 160 to 220 rag/100 ml.  

There  were no s ign i f i can t  a l t e r a t i ons  in  bone  m a r r o w  
u p t a k e  of SH-uridine,  ~gFe i n c o r p o r a t i o n  in to  h e m e  
f rac t ion,  or pe r iphe ra l  r e t i cu locy te  c o u n t  and  ~gFe red  cell 
i nco rpo ra t i on  be tween  all e x p e r i m e n t a l  a n i m a l  groups.  

A supress ion  of bone  m a r r o w  u p t a k e  of 3 H - t h y m i d i n e  
was n o t e d  in n e p h r e c t o m i z e d  rats ,  b u t  t h i s  was  n o t  
s t a t i s t i ca l ly  s igni f icant .  However ,  a u t o r a d i o g r a p h i c  s t u d y  
of t he  bone  m a r r o w  showed a s ign i f i can t  supress ion  of 
3 H - t h y m i d i n e  labe l l ing  i n d e x  of t h e  p r o e r y t h r o b l a s t  in  
n e p h r e c t o m i z e d  ra ts .  O t h e r  i n d i v i d u a l  cell g roups  of 
e r y t h r o b l a s t s  revea led  no  s ign i f i can t  changes  b e t w e e n  
t h e  control ,  u re te r - I iga ted  a n d  n e p h r e c t o m i z e d  a n i m a l  
groups  (Figure).  

Discussion and conclusion. These  e x p e r i m e n t s  show 
t h a t  a zo t emia  p r e sen t  in  t he  r a t  24 h a f t e r  b i l a t e ra l  
n e p h r e c t o m y  is assoc ia ted  w i t h  a s ign i f i can t  supress ion  
of ~ H - t h y m i d i n e  labe l l ing  in p r o e r y t h r o b l a s t s  of t he  bone  
mar row,  whereas  more  m a t u r e  e r y t h r o b l a s t s  show no 
s ign i f ican t  supression.  I n  t he  equa l ly  azo temic  b i l a t e r a l  
u re t e r  l iga ted  rats ,  t h e  3 H - t h y m i d i n e  labe l l ing  indices  of 
e r y t h r o b l a s t s  were no t  affected.  T h u s  n e p h r e c t o m y  a n d  
u re t e r  l iga t ion  do no t  s imi la r ly  af fec t  t he  p ro l i f e ra t ion  of 
each  e r y t h r o i d  cell series. The  supress ion  of p ro l i f e ra t ive  
a c t i v i t y  of t h e  m o s t  i m m a t u r e  e ry th rob la s t l  p r o e r y t h r o -  
b las t ,  appea r s  to  be t he  f i r s t  a l t e r a t i o n  obse rved  a f t e r  t h e  
r e m o v a l  of rena l  t issue.  

The  def ic iency of e r y t h r o p o i e t i n  seems to  be  of sig~ 
n i f i can t  i m p o r t a n c e  in a l t e r a t i o n  of e r y t h r o i d  cell series 
in  th i s  expe r imen t ,  s ince i t  is k n o w n  t h a t  t he  k i d n e y  is 
t he  p r i m e  s i te  for  t h e  r egu la t ion  of e r y t h r o p o i e t i n  p roduc-  
t i on  a, and  e ry th ropo ie t in ,  wh ich  ha s  a half- l i fe  of 3 to  5 h 
in  circulat ion*-6,  ac ts  on  a cell ( e ry th ropo ie t in  r e s p o n s i v e  
cell) to  in i t i a t e  d i f f e r en t i a t i on  in to  e r y t h r o b l a s t s  a n d  t h e n  
full  m a t u r a t i o n  of t he  e r y t h r o b l a s t s  occurs  w i t h o u t  t he  
need  for a d d i t i o n a l  e r y t h r o p o i e t i n  ~. 

These  obse rva t i ons  m a y  also p rov ide  an  e x p l a n a t i o n  
for t he  decrease  of e r y t h r o b l a s t s  in  acu te  r ena l  failure,  
where  t he  a n e m i a  lags in  t i m e  b e h i n d  all  Other chemica l  
a n d  cl inical  signs of u remia .  

Zusammen/assung. Verg l i chen  m i t  a k u t  ur / imischen,  
n i c h t  n e p h r e k t o m i e r t e n  R a t t e n  wi rd  festgestel l t ,  das  der  
E i n b a u  yon  T h y m i d i n  in P r o e r y t h r o b l a s t e n  s ich in a k u t  
u rgmischen ,  n e p h r e k t o m i e r t e n  R a t t e n  s ign i f ikan t  ver~ 
In inder t .  
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