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An Inc rea se  in the concentra t ion  of e ry throp0ie t in  in the blood p l a s m a  of rabbi ts  is  observed  
24 h af ter  blood loss ,  and a f te r  120 h an inhibitor which d e p r e s s e s  matura t ion  of e ry th rob las t s  
and the r e l e a s e  of re t i cu locy tes  into the blood s t r e a m  is found. The daily production of e ry th -  
rocy tes  r e aches  a m a x i m u m  during the f i r s t  24 h a f te r  blood loss ,  but with the appearance  of 
the inhibitor in the blood, e ry th ropo ie s i s  falls  off considerably .  

The e ry thropoie t ic  act iv i ty  of  blood p l a sma  r i s e s  during the f i r s t  24 h a f te r  blood loss ,  but subse -  
quently falls  cons iderab ly  [4,6], because  of i nc reased  uti l ization of e ry th ropoie t i c  fac tor  (EPF).  However ,  
subs tances  r e t a rd ing  the hemoglobinizat ion of r e t i cu locy tes  in v i t ro  have been found in the p l a s m a  af ter  
blood loss  [2]. The ro le  of an inhibitor in the regula t ion of hematopoies i s  has been postulated by s e v e r a l  
w o r k e r s  [1, 8, 9]~ 

The object  of the invest igat ion desc r ibed  below was to study the e ry thropoie t ic  p rope r t i e s  of p l a s m a  
and the intensi ty  of e ry th ropo ie s i s  at different  t imes  af ter  blood l o s s .  

E X P E R I M E N T A L  M E T H O D  

Expe r imen t s  were  c a r r i e d  out on 45 rabbi t s  and 20 r a t s .  In the expe r imen t s  of s e r i e s  I, the e r y t h r o -  
poiet ic  p r o p e r t i e s  of the p l a s m a  were  invest igated in no rma l  rec ip ien t  r a t s .  P l a s m a  was obtained f rom 
rabbi t s  20, 72, 120, and 168 h a f t e r  blood loss  (2% of the body weight;  three  rabbi t s  at each time), f rozen,  
and lyophi l ical ly  dried on the KS-30 appara tus .  Before  use,  the p l a s m a  was dissolved in physiological  
sa l ine .  The rec ip ien t  r a t s  r ece ived  a subcutaneous injection of 1 ml  of the p r e p a r e d  solution, equivalent  �9 
to 8 ml  of nat ive p l a s m a .  The re t icu locyte  count of the r a t s  was de te rmined  on the second day. 

In the expe r imen t s  of s e r i e s  II the e ry th ropoie t i c  p r o p e r t i e s  of the r abb i t s '  p l a s m a  were  studied 20 
(five animals)  and 120-144 h (eight animals)  a f t e r  m a s s i v e  blood loss by tes t ing their  action on the e r y t h -  
rob las t i c  s e r i e s  in a bone m a r r o w  cul ture  [7]. Bone m a r r o w  was cult ivated with the tes t  p l a sma  for 15 
min at 38 ~ P l a s m a ,  and a lso  Hanks ' s  solution (control),  were  added to the bone m a r r o w  culture in doses  
of 0.5 ml .  After  incubation, d i f ferent ia l  counts of 200 cel ls  of the e ry thro id  s e r i e s  were  made .  

TABLE I. Changes in Ret iculocyte  Count in Blood of Recipient  Rats  
under the Influence of Concentrated Rabbit  P l a s m a  ( thousands /mm 3) 

Statistical  
index 

M+_m 
n 

P 

Normal 
plasma 

159,6__+58,0 
4 

>0, 05 

Plasma after blood loss 

after 20 h 

135.3-4-38,6 
4 

<0,05 

after I 
72 h after 120 h 

--15,40"4-3,8 [ --226,49___+33,4 

>0,05 I <O,O1 

after 
168h 

1,9+4,0 
4 

>0,3 
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T A B L E  2. Changes  in N u m b e r  of E r y t h r o i d  C e i l s  of Bone M a r r o w  
of N o r m a l  R a b b i t s  d u r i n g  Cu l t i va t i on  wi th  P l a s m a  of N o r m a l  R a b -  
b i t s  (1), P l a s m a  Obta ined  20 h a f t e r  Blood L o s s  (2), and P l a s m a  
Taken  120-144 h a f t e r  Blood  L o s s  (3) 

Cells of erythroid series • _+m ~ p 

Erythroblasts 1 --I ,0 0~4 53 >0,05 
>0,05 

3 0,37 0,58 8 >0,05 

Pronormoblasts, basophilic normo- 1 --6,6 4,04 3 > 0, 05 
blasts 2 --7,8 3,3 5 >0,05 

3 --3,12 3,5 8 >0,05 

Early polychromatophilic normo~ blasts ~ --4,0 1,0 53 >0,05 --6,0 0,9 <0,0l 
3 11,2 3,2 8 <0,02 

Middle and late polychromatophilic ~ --4,1 2,1 > 0 , 0 5  
norrnoblasts - - 4 , 2  1,9 o >0,05 

3 --7,75 3,23 8 <0,05 

Orthochromic aorrnoblasts 1 10,3 2,2 3 <0,05 
2 16,6 3,2 5 <0,01 
3 0,4 3.8 8 >0,05 

Mitoses in erythroblasts, pronorrno- 1 0,66 0,54 3 >0,05 
2 1,0 0,5 5 >0 ,05  blasts, and basophilic normoblasts 3 0,1 0,2 8 >0,05 

Mitoses in polychromatophilic 
normoblasts 

1,3 
2,4 

--0,37 

0,25 
0,5 
0,56 

<0,05 
<0,0l 
>0,05 

In the  e x p e r i m e n t s  of  s e r i e s  III  the  i n t e n s i t y  of e r y t h r o p o i e s i s  was  d e t e r m i n e d  in r a b b i t s  b e f o r e  and 
a f t e r  b lood l o s s .  F o r  th is  p u r p o s e ,  the t o t a l  d a i l y  p r o d u c t i o n  of  e r y t h r o c y t e s  pe r  m m  3 (P) and the n u m b e r  
of  e r y t h r o e y t e s  p e r  m m  3 (I'0 w e r e  d e t e r m i n e d  in f ive r a b b i t s  b e f o r e  blood l o s s  (P0, No), and a l s o  at  i n t e r -  
v a l s  of 24 h (P l ,  N1), 48 h (P2, N2), and 120 h (P3, N3) t h e r e a f t e r .  The  i n t e n s i t y  of  e r y t h r o p o i e s i s  (P) was  
d e t e r m i n e d  r e l a t i v e  to m a t u r a t i o n  of  r e t i c u l o c y t e s  in v i t r o  [5], and c a l c u l a t e d  by the f o r m u l a :  

Ar 24 
P = N-= .  3000, z t  

w h e r e  P r e p r e s e n t s  the  d a i l y  n u m b e r  of e r y t h r o c y t e s  e n t e r i n g  the  c i r c u l a t i n g  b lood  ( t h o u s a n d s / m m 3 ) ,  N the 
n u m b e r  of e r y t h r o c y t e s  p e r  m m  3, and A r  the n u m b e r  of  r e t i c u l o c y t e  s m a t u r i n g  d u r i n g  incuba t ion  for  4 h.  

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

R e s u l t s  of the  e x p e r i m e n t s  of s e r i e s  I a r e  g iven  in T a b l e  1. 

P l a s m a  ob t a ined  f r o m  r a b b i t s  20 h a f t e r  b lood  l o s s  i n c r e a s e d  the n u m b e r  of r e t i c u l o e y t e s  in  the 
r e c i p i e n t s ,  bu t  p l a s m a  ob ta ined  120 h a f t e r  b lood  l o s s  l ed  to r e t i c u l o c y t o p e n i a .  P l a s m a  ob ta ined  168 h a f t e r  
b lood  l o s s  had  no de f in i t e  ac t ion  on e r y t h r o p o i e s i s ~  Dur ing  the f i r s t  24 h a f t e r  b lood l o s s ,  an i n c r e a s e  in 
E P F  in the p l a s m a  was  thus  o b s e r v e d ,  but  120 h a f t e r  b lood  l o s s  an  i n h i b i t o r  of e r y t h r o p o i e s i s  was  found 
in the p l a s m a .  

P l a s m a  ob ta ined  at  d i f f e r e n t  t i m e s  a f t e r  b lood  l o s s  d i f f e r e d  in i t s  e f f ec t  a l s o  on c u l t u r e s  of bone 
m a r r o w  in v i t r o  (Table  2). 

A f t e r  the a d d i t i o n  of  p l a s m a  ob ta ined  20 h a f t e r  b lood  l o s s ,  the d i f f e r e n t i a l  count  r e v e a l e d  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  d e c r e a s e  in the n u m b e r  of  e a r l y  p o l y c h r o m a t o p h i l i c  n o r m o b l a s t s  and an i n c r e a s e  in the 
n u m b e r  of o r t h o c h r o m i c  n o r m o b l a s t s .  When  bone m a r r o w  was  i ncuba t ed  in p l a s m a  ob ta ined  120-144 h a f t e r  
b lood  l o s s ,  the  n u m b e r  of  e a r l y  p o l y c h r o m a t o p h i l i c  n o r m o b l a s t s  was  h i g h e r ,  bu t  the n u m b e r  of l a te  p o l y -  
c h r o m a t o p h i l i c  n o r m o b l a s t s  was  l o w e r  than  in the  c o n t r o l .  Th i s  i n d i c a t e s  d e l a y  in m a t u r a t i o n  of t h e  n o r -  
m o b l a s t s o  P l a s m a  ob ta ined  dur ing  the f i r s t  day  a f t e r  b lood  l o s s  not  only  a c c e l e r a t e s  m a t u r a t i o n  of  n o r m o -  
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blas ts ,  but also inc reases  the f requency of their  divisions.  P lasma obtained on the f if th-sixth day after  
blood loss,  on the other  hand, r e t a rd s  maturat ion of the e ry thro id  branch of the bone mar row but has no 
action whatever  on division of e ry th rob las t s .  

The daily production of e ry th rocy t e s  (in thousands/mm3),  which was 250.2 • 28.8 before  blood loss,  
differed at different  t imes the rea f t e r .  After  24 h it was 454.0 • 25.9, af ter  48 h 397.2 • 46.9, and af ter  120 
h 302.2 • 25.5, while the e ry th rocy te  counts at these t imes (in m i l l i o n s / m m  3) were 2.96 • 0.2, 3.3 • 0.2, and 
3.8 • 0.25 respec t ive ly  (compared with 4.56 :e 0.2 before blood loss).  

These f igures show that the daily production of e ry th rocy tes  rose  sharply on the f i r s t  day af ter  
blood loss and fell  considerably as the deficiency of e ry th rocy tes  was made g o o d - b y  the 120th hour af ter  
blood loss.  

Comparison of these resu l t s  suggests that in the late periods af ter  blood loss,  a factor  inhibiting 
maturat ion of normoblas ts  in the bone mar row appears  in the blood plasma,  and prevents  the r e l ea se  of 
re t icu locytes  into the blood s t r eam.  

This factor  not only r e t a r d s  the maturat ion of nucleated e ry thro id  cells  but also inhibits ma tura -  
tion of re t icu locytes  in v i t ro  [3]. Consequently, the inhibitor of e ry thropoies i s  may prevent  maturat ion of 
red  blood ceils  at widely different  stages of matur i ty .  
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