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The erythropoiet ic  activity of blood plasma f rom the renal vein 24 h after anoxia was increased to a 
higher  level than that in the blood plasma f rom other vesse ls .  

Data have been obtained by the use of various experimental models-nephrectomy [9], constriction of 
the renal artery [8], perfusion of the isolated kidneys [I0, ii, 13] and of the kidneys in situ [3, 6, 7, 12J- 
which demonstrate that the kidneys are the principal site for erythropoietin production when the oxygen 
supply to the tissues is deficient. However, investigators have failed to discover an increase in erythro- 
poietic activity of the blood following isolated anoxia [4] and perfusion [5] of the kidneys. 

In this investigation chronic experiments were carried out to study the erythropoietic properties of 

blood entering and leaving the kidneys of unanesthetized dogs under normal atmospheric conditions and 

after anoxia. 

EXPERIMENTAL METHOD 

Experiments were carried out on 8 dogs. To obtain blood from the renal vein a technique was devel- 

oped (V. I. Voitkevich) for implantation of a long-stay cannula into the renal vein, its other end being 
brought out onto the surface of the abdominal wall. Blood from the common carotid artery, oreliminarily 
exteriorized in a skin sleeve, was obtained by puncture. The erythropoietic properties of the plasma were 
determined by bone marrow cultivation in a liquid medium with the addition of colchicine solution and cal- 

culation of the statmokinetic index of the erythroblasts-the number of dividing erythroblasts per thousand 

erythroid cells capable of division [i, 2]. 

To produce the anoxic form of anoxia, the dogs were placed in an air-flow chamber supplied with a 
gas mixture consisting of 6% 02 and 94% N 2 at normal atmospheric pressure (CO 2 and water vapor in the 
chamber were absorbed by soda-lime and silica-gel). The total length of the animals' stay in the chamber 
was 4 h. The dogs were placed in the 'anoxic" chamber from one to three times with intervals of 7-10 days 

between experiments. 

In four dogs (7-10 days after the last stay in the "anoxic" chamber) the anemic form of anoxia was 

produced by repeated bleeding (2% of body weight). 

The erythropoietic properties of the plasma were investigated 24 h after exposure to anoxia. 

E X P E R I M E N T A L  R E S U L T S  

As Table 1 shows, the original mean indices for the composit ion of the blood e ry throcy tes  of the dogs 
were slightly below the accepted normal ,  evidently because of the preceding surgical  operations.  

P lasma obtained f rom the dogs before exposure to anoxia exhibited erythropoiet ic  activity when in- 
vest igated in this manner ,  and the statmokinetic index of the ery throblas ts ,  when the test  p lasma was added 
to the culture,  was significantly higher than the control  value shown in Fig. 1 by the zero line. No signifi-  
cant differences between the values of the erythropoiet ic  activity of blood plasma taken from different ves -  

sels were  found. 

- Labora tory  of Experimental  and Clinical Hematology, I. P. Pavlov Institute of Physiology, Academy 
of Sciences of the USSR, Leningrad.  (Presented by Academician V. N. Chernigovskii.) Transla ted f rom 
Byulleten'  t~ksperimental 'noi Biologii i Meditsiny, Vol. 67, No. 3, pp. 16-18, March, 1969. Original ar t ic le  
submitted February ,  1, 1968. 
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T A B L E  1, Changes  in C o m p o s i t i o n  of  C i r c u l a t i n g  Blood of Dogs with Anoxic  
and A n e m i c  Anoxia  

Indices 

studied 

Hemo- 
g(lobin 

in g%) 
grythro - 
cytes (mil/ 
mlTl 3) 
Reticulo- 
cytes 
(m ~0) 
Leukocyte., 
(thqusand- 
ths/m m 3) 

Anoxic anoxia 
before 

I 
n ] M i r a  

10 ,2+0,1 

I0,  ~9__+0,0, 

10 ,2+0,8 

10 ,3+__0,4 

after n ] M::tzm 

10 13,3• 

10 5,49+0,3[ 

10 10,9+1,9 

10 2i,8___1,5 

I p 

<0,05 

<0,001 

>0,05 

<0,001 

Anemic anoxia 
before 

n I M:tzrn 

4 12,5_.+I,1 

4 5,2• 

4 10,0• 

4 12.5___1,2 

after 
n I M+rn i 

8,3• 

3,00~__0, Ii 

[9,0+4,5 

20,3+3,5 

<0,05 

<0,001 

>0,05 

>0.05 

F ig .  1. 
dogs  t a k e n  f r o m  c o m m o n  c a r o t i d  a r t e r y  (unshaded  
c o l u m n ) ,  r e n a l  ve in  (b lack  c o l u m n ) ,  and a l a r g e  s u b -  
c u t a n e o u s  ve in  of  the  hind t imb  (ob l ique ly  s h a d e d  
column)  as  r e f l e c t e d  b y  d i f f e r e n c e  b e t w e e n  s t a t m o -  

/z~ I 

~5o ~- r II._. 

E r y t h r o p o i e t i e  a c t i v i t y  of b l o o d  p l a s m a  of  s0eas0 ~ [ . ~ ~ ~ r  

0 
k i n e t i c  i n d i c e s  of e r y t h r o i d  c e l l s  in a bone  m a r r o w  
c u l t u r e  b e t w e e n  t e s t e d  p l a s m a  and H a n k s ' s  so lu t ion .  
H o r i z o n t a l  l ine :  s t a t m o k i n e t i c  index of  e r y t h r o -  
b l a s t s  wi th  H a n k s ' s  so lu t i on ,  t aken  as  0. O r d i n a t e :  
n u m b e r  of m i t o s e s  of  e r y t h r o i d  c e l l s .  Co lumns  
i n d i c a t e  M :a m.  

Be fore After Before  After 
Anoxlc anoxia Anemic anoxia 

F ig .  2. E r y t h r o p o i e t i c  a c t i v i t y  of 
b l o o d  p l a s m a  of  dogs  a f t e r  e x p o s u r e  

to anoxie  and a n e m i c  anox ia .  Legend  
as  in F ig .  1. 

A f t e r  the  dogs  had  b e e n  kep t  in the  "anoxic"  c h a m b e r  the  h e m o g l o b i n  c o n c e n t r a t i o n  and e r y t h r o c y t e  
and  l e u k o c y t e  counts  in the  c i r c u l a t i n g  b l o o d  i n c r e a s e d ,  a l though no r e t i c u l o c y t e  r e s p o n s e  was  p r e s e n t ,  
thus  i n d i c a t i n g  a r e d i s t r i b u t i o n  of the  b lood  c e l l s .  

The  e r y t h r o o o i e t i e  a c t i v i t y  of  the  miasma  a f t e r  anox ia  was  s i g n i f i c a n t l y  h i g h e r  in both  the  a r t e r i a l  
and  venous  b lood ,  the  i n c r e a s e  in e r y t h r o p o i e t i c  a c t i v i t y  b e i n g  much  g r e a t e r  in b lood  t aken  f r o m  the r e n a l  
ve in  (F ig .  2) than  in b lood  ob ta ined  f r o m  the c o m m o n  c a r o t i d  a r t e r y  o r  a l a r g e  subc u t a ne ous  ve in  of the 
h ind  l i m b .  

The  r e s u l t s  s u g g e s t  t ha t  e r y t h r o p o i e t i n  e n t e r s  the b lood  s t r e a m  in r e s p o n s e  to anox ie  anox ia  m a i n l y  
f r o m  the k i d n e y s .  

In r e s p o n s e  to a n e m i c  anox ia  (b leed ing) ,  the i n c r e a s e  in e r y t h r o p o i e t i e  a c t i v i t y  of the  b lood f lowing 
f r o m  the k idneys  was  not  s i g n i f i c a n t  (F ig .  2). Only in the  c a s e  of one dog,  a f t e r  the f i r s t  and the s econd  
r e a d i n g ,  was  the e r y t h r o p o i e t i c  a c t i v i t y  in b lood  ob ta ined  f r o m  the r e n a l  ve in  higt~er than  tha t  f r om a r t e r i a l  
b lood  b y  a s t a t i s t i c a l l y  s i g n i f i c a n t  m a r g i n .  It m a y  b e  p o s t u l a t e d  tha t  in the  e x p e r i m e n t s  wi th  a n e m i c  anox ia  
ttze m a x i m u m  of the  r e s p o n s e  was  m i s s e d .  H o w e v e r ,  the  p o s s i b i l i t y  is  not  r u l e d  out  tha t  the e x p o s u r e s  to 
anox i a  which  p r e c e d e d  the b l e e d i n g  m a y  have  m o d i f i e d  the  a n i m a l s '  r e a c t i v i t y .  

Hence ,  u s i n g  th is  me thod  of i n v e s t i g a t i o n ,  no l i b e r a t i o n  of e r y t h r o p o i e t i n  f rom the k idne ys  could  be  
d e m o n s t r a t e d  u n d e r  n o r m a l  a t m o s p h e r i c  cond i t i ons .  Unde r  anox ic  cond i t ions  (on accoun t  of the  need  for  
i n c r e a s i n g  the o x y g e n  c a p a c i t y  of  the blood) the e r y t h r o p o i e t i e  a c t i v i t y  of b lood  f lowing f r o m  the  k idneys  
r i s e s ,  i n d i c a t i n g  tha t  i t  c o n t a i n s  e r y t h r o p o i e t i n  e s s e n t i a l  fo r  the  s t i m u l a t i o n  of e r y t h r o p o i e s i s .  
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