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The kinet ics  of e r y t h r o p e i e s i s  was invest igated in cul tures  of dog bone m a r r o w  cel ls  
t r ea t ed  with e ry thropoie t in -ac t ive  s e r u m .  The r e sponse  of the e ry th ro id  b ranch  of the bone 
m a r r o w  to e ry thropoie t in -ac t ive  s e r u m  was mani fes ted  among ma tu re  p r e c u r s o r s  of the 
e ry th rocy t e s .  

The fact  that  e ry th ropoie t in  can be detected in v i t ro  in bone m a r r o w  cul tures  [1, 3, 11] sugges ts  that  
i ts  act ion is based  on d i r ec t  s t imulat ion of the hematopoie t ic  organs .  It is postulated that  the point of a c -  
tion of e ry th ropo ie t in  is the a n c e s t r a l  hematopoie t ic  cel ls ,  which different ia te  in the p resence  of e r y t h r o -  
poietin toward the e ry th rob la s t i c  s e r i e s  [4, 5, 7-9, 14]. The work  of Sa lva tere l l i  et  al .  [13], for  instance,  
has shown that under  the influence of e ry th ropo ie t in -ac t ive  s e r u m  e ry th ropo ie s i s  is prolonged in an organ  
cul ture  and the num ber  of e ry th rob l a s t s  i n c r e a s e s  until the 14th day of cult ivation.  These r e su l t s  were  
obtained by the use  of his totypical  growth of organ cul tures  of guinea-pig embryonic  l iver  as  the model  of 
hematopo ies i s .  However ,  as  Cronkite [6] cons iders ,  e ry th rope ie t in  ac ts  not only on a n c e s t r a l  ce l l s ,  but 
a lso  on di f ferent ia ted  p r e c u r s o r s  of e r y t h r e c y t e s  and it de t e rmines  the ra te  of different ia t ion of e ry th ro id  
cel ls  and of hemoglobin syn thes i s .  

The point of act ion of e ry th ropoie t in  in bone m a r r o w  cell  cu l tures  was invest igated.  

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

Dogs aged 2-3 y e a r s  and weighing 18-20 kg were  used.  The bone m a r r o w  was cult ivated by a modi-  
fied La j tha ' s  method as  desc r ibed  in [2]. 

Bone m a r r o w  for  cul t ivat ion was taken {under intravenous hexobarbi ta l  anesthesia)  f rom the f emora l  
ep iphyses  and mixed with Eag le ' s  med ium in the ra t io  of 1 : 3 .  Hepar in  (1 unit/1 ml  medium),  s t r ep tomyc in  
(100 units /1 ml  medium),  and 20% autogenous p l a sma  were  added init ially to the medium.  The bone m a r -  
row was suspended in the medium,  ca re fu l ly  mixed,  and the number  of cel ls  was counted in a G o r y a e v ' s  
chamber .  The seeding dose was 5 �9 105~ 1.5 �9 105 c e l l s / m l .  The bone m a r r o w  was cult ivated for  10 days at 
37 =~ 0.3 ~ with a c losed gaseous  phase and without mixing.  

All manipulat ions  were  c a r r i e d  out with s t r i c t  obse rvance  of the ru les  of a s eps i s .  Bone m a r r o w  for  
analys is  was taken a f t e r  1, 3, 4, 5, 7, and 10 days.  The cell  suspens ion was centr i fuged for  10 rain at  2000 
r p m .  F i lms  of bone m a r r o w  were  p r e p a r e d  f rom the res idue  and stained by the Romanowsky--Giemsa  
method.  The r e l a t ive  propor t ions  of the ce l l s  of the e ry th ro id  and myeloid  s e r i e s  were  calcula ted,  the dif- 
fe ren t ia l  e r y t h r o b l a s t  count de te rmined ,  and the number  of mi toses  in the e ry th ro id  s e r i e s  obtained. 

E ry th ropo ie t in -ac t ive  s e r u m  was obtained by the method of Salvatorel l i  e t  al.  [13]. For  this purpose  
adult guinea-pigs were  injected subcutaneously  with phenylhydrazine solution (50 m g / k g  body weight) for  
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TABLE 1. Kinet ics  of Hematope ie s i s  in Cultures of Dog Bone Mar-  
row Cells (M* m) 

IC.,,o .~ - - -  I Number of different types of cells of erythroid Number of 
~.Lt~ u~ l t~ ] - ,  s e t  e s  "~ "~ eloid series / _ _ -  series (m %) ----7"--r---~ -- mitoses 

> ~ (in %) basophmc tpolychroma-lpolychrorna, ormocnrom-J 
~ = I I~r.,~.^kl.s.sitophilie ltophilic nordic normo- I (m %) 
o ~ I r" ~ . . . . . . . .  lerythroblastslmoblasts I blasts I 

I 
3 
4 
5 
7 

I0 

56,0-----2,0 
81,0-+3,0 
75,0--+3,0 
77,5• 
92,5-----3,4 
96,5+3,6 

3,7-+-0,6 
1,0--0,2 
0,5-+'0,1 
O 
O 
O 

22,0+5,0 
3,0-----0,3 
1,5--0,3 
0 
0 
0 

10,0~-0,5 
5,0-+---0,15 
15,0m0,4 

1,0 
0,5 
1,0 

3,2-+---0,4 
6,0-+ 1,0 
8,0-- 1,5 

19,0--2,5 
5,0~0,6 

1,0-'-0,1 

5,0+0,5 
4,0~0:4 
0 
2,5---0,2 
2,0-+0,2 
1,5-0,15 

T A B L E  2. E r y t h r o p o i e t i c  Ac t ion  of B lood  S e r u m  f r o m  A n e m i c  Ani -  
m a l s  in C u l t u r e s  of  Dog Bone M a r r o w  C e l l s  (M~: m) 

Bone marrow cells (in %) 

Cell culture Cell culture after 72 h with addition of erythro- 
_poietin- active serum after 72 h 

I0% 20% 

Cells of myeloid series . . . . . . . . . . . . . .  
Basophilic erythroblasts . . . . . . . . . . . . . .  
?olychromatophilic erythroblasts . . . . . . . .  
Po}ychromat@hilic norm0blasts . . . . . . . .  
Drmochromic normoblasts . . . . . . . . . . . .  
~urnber of mitoses . . . . . . . . . . . . . . . . .  

81,0--3,0 
1,0+0,2 
3,0-----0,3 
5,0-+0,15 
6,0• t ,0 
4,0-+-0,4 

68,0--~2,4 
1,0-+0,2 
1,0--0,2 
4,0-+0,1 

26,0+3,2 
0 

54,5• 2,5 
1,5--~0,3 
1,5~0,3 
6,0_~-0,2 

35,0-----5,0 
1,5~0,1 

2 d a y s .  B lood  fo r  ob t a in ing  the  s e r u m  was  t a k e n  f r o m  the h e a r t  on the  4th day  a f t e r  the f i r s t  i n j e c t i o n  of  
p h e n y l h y d r a z i n e .  A n e m i c  s e r u m  w a s  a d d e d  in v o l u m e s  of  10 and 20% of  the  t o t a l  v o l u m e  of  m e d i u m .  The 
r e s u l t s  w e r e  s u b j e c t e d  to s t a t i s t i c a l  a n a l y s i s  (n = 4). 

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

H e m a t o p o i e s i s  in the c e l l  c u l t u r e  (Table  1) was  c h a r a c t e r i z e d  by  a g r a d u a l  d e c r e a s e  in e r y t h r o p o i -  
e r i c  a c t i v i t y  wi th  p r e s e r v a t i o n  of  m y e l o p o i e s i s .  The c e l l s  of  the  e r y t h r o i d  s e r i e s  in  the  bone  m a r r o w  
c e a s e d  to d i f f e r e n t i a t e  d e p e n d i n g  on the d u r a t i o n  of  c u l t i v a t i o n  and p r o b a b l y  with the  a s s o c i a t e d  e f f ec t s  of  
u n f a v o r a b l e  f a c t o r s  in the  m e d i u m .  F o r  i n s t a n c e ,  by  the 5th-7th day  of  c u l t i v a t i o n  the  popu la t i on  of  bone 
m a r r o w  c e l l s  c o n s i s t e d  m a i n l y  of  l a r g e ,  v a c u o l a t e d  b a s o p h i l s  and  e r y t h r o c y t e s .  P o l y m o r p h o n u c l e a r  c e i l s  
and  c e l l s  r e s e m b l i n g  s m a l l  l y m p h o c y t e s  a l s o  w e r e  found~ C e i l s  of the  m y e l o i d  s e r i e s  u n d e r w e n t  m a t u r a -  
t ion  d u r i n g  c u l t i v a t i o n .  This  was  shown b y  an  i n c r e a s e  in the n u m b e r  of  g r a n u l o c y t e s  and a s i m u l t a n e o u s  
d e c r e a s e  in the n u m b e r  of  p r e c u r s o r  c e l l s .  Ce l l s  with a round  o r  h o r s e s h o e - s h a p e d  nuc leus  w e r e  r e l a -  
t i v e l y  n u m e r o u s  u n d e r  t h e s e  c o n d i t i o n s .  With an  i n c r e a s e  in the p e r i o d  of c u l t i v a t i o n  (6-7 days )  the  num-  
b e r  of  f i b r o b l a s t - l i k e  c e l l s  a l s o  i n c r e a s e d .  The phe nome non  of t r a n s f o r m a t i o n  of bone m a r r o w  c e i l s  d u r -  
ing c u l t i v a t i o n  in  v i t r o  has  b e e n  d e s c r i b e d  s e v e r a l  t i m e s  [10, 12],  a l though  s o m e w h a t  d i f f e r e n t  m e t h o d s  
w e r e  used  in  t hose  c a s e s  for  c u l t i v a t i n g  the  bone  m a r r o w .  

With an  i n c r e a s e  in the  p e r i o d  of  c u l t i v a t i o n  (7-10 days )  the  n u m b e r  of  d e g e n e r a t i n g  c e i l s  i n c r e a s e d .  
V a c u o l a t i o n  of the  n u c l e i  and  c y t o p l a s m ,  p y c n o s i s  of the  n u c l e i ,  and  s i g n s  of  k a r y o r r h e x i s ,  e t c . ,  w e r e  o b -  
s e r v e d .  H o w e v e r ,  h e m a t o p o i e s i s  con t inued  unt i l  the  3 r d - 4 t h  day ,  inc lud ing  e r y t h r o p o i e s i s ,  which  m e a n s  
t ha t  th is  m o d e l  can  be  u s e d  to i n v e s t i g a t e  the  bone  m a r r o w  popu la t i on  in v i t r o  fo r  p e r i o d s  of e x p o s u r e  
s i m i l a r  to the c o r r e s p o n d i n g  p e r i o d  fo r  the r e s p o n s e  to a c u t e  a n e m i a  to d e v e l o p  in v ivo .  

C u l t i v a t i o n  of  the  bone  m a r r o w  with  the  a d d i t i o n  of  e r y t h r o p o i e t i n - a c t i v e  s e r u m  in c o n c e n t r a t i o n s  of 
l 0  and 20% of the  t o t a l  v o l u m e  of  the  m e d i u m  i n d u c 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  (P < 0.01) i n c r e a s e  in  the  
r e l a t i v e  p e r c e n t a g e  of  c e l l s  of the  e r y t h r o i d  s e r i e s  (Table  2). 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  
was  i n c r e a s e d  (26 ~= 3.2 and 35 :~ 5% c o m p a r e d  wi th  6 =Ll% in the  c o n t r o l  c u l t u r e ) ,  i n d i c a t i n g  m o r e  r a p i d  d i f -  
f e r e n t i a t i o n  of  the  m a t u r e  c e l l s  of the  e r y t h r o i d  s e r i e s .  The n u m b e r  of m i t o s e s  a m o n g  the p r o l i f e r a t i n g  
p a r  t o f  the  c e l l s  of the  e r y t h r o i d  s e r i e s  d id  not  i n c r e a s e .  
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These resu l t s  thus indicate that the response  of the e ry thro id  par t  of the bone mar row to addition of 
e ry thropoie t in  is manifested among the mature  p r ecu r so r s  of the e ry th rocy tes .  This response  of the e ry th-  
roid se r ies  to e ry thropoie t in -ac t ive  s e rum is perhaps cha rac te r i s t i c  only of cul tures  of this type. This 
s ta tement  r equ i r e s  fu r ther  exper imenta l  ver i f icat ion in histotypical  and organotypical  bone mar row cul tures .  
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