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R e s p o n s e  o f  F r i e n d  V i r u s - I n f e c t e d  B o n e  M a r r o w  

The effect  of e ry th ropo ie t in  (ESF) on e ry thropoies i s  
in vi t ro  has recent ly  received considerable  a t t en t ion .  
Inves t iga to rs  working  wi th  mur ine  spleen cells in t issue 
cul ture  1,2 found  t h a t  ceils f rom ple thor ic  (hyper t rans-  
fused) mice respond  to  E S F  by  increased Fe s9 incor- 
pora t ion  in a m a n n e r  s imilar  to cells f rom normal  mice. 
However ,  o ther  s tudies  on h u m a n  bone mar row 3,4 indicate  
t h a t  E S F  has l i t t le  or no effect  on ceils f rom pa t i en t s  
w i th  p o l y c y t h e m i a  vera  while in normal  ma r row  cells 
Fe ~9 incorpora t ion  in to  h e m e  is grea t ly  increased.  

Inves t iga t ions  in th is  l abora to ry  on a va r i an t  of F r i end  
virus which  rap id ly  induces  hypervo lemic  po lycy themia  
in suscept ible  mice 5 have  recent ly  shown t h a t  th is  virus-  
induced ery thropoies is  is E S F - i n d e p e n d e n t t  I t  was 
therefore  of in te res t  to  de te rmine  whe the r  bone  mar row 
cells f rom po lycy themic  mice would respond  to E S F  in 
vitro.  

Cells were ob ta ined  f rom 7- to 8-weeks-old male H a / I C R  
Swiss mice by  perfus ing the i r  femora  wi th  a needle  and  
syringe. The cells were suspended  in R P M I  No. 1640 
med ium supp lemen ted  wi th  20% fetal  calf serum, 10% 
mouse plasma,  penicil l in and  s t rep tomycin .  E S F  (step 
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Fig. 1. Comparison of Fe 59 up t ake  in normal  mar row cells wi th  and  
wi thou t  e ry thropoie t in  {ESF) (0.33 U/ml).  
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Fig. 2. Dose-response curves for normal  and  po lycy themic  bone 
mar row cells after  24 h incuba t ion  wi th  e ry tbropoie t in  (ESF).  

C e i l s  t o  E r y t h r o p o i e t i n  in  v i t r o  

1 lyophil ized sheep p lasma f rom Connaugh t  Laborator ies ,  
Toronto)  was dissolved in n led ium to a concen t ra t ion  of 
5 U/ml.  Cells (106/ml) in a final vo lume  of 2.8 ml  were 
p laced  in 35 • 10 m m  pe t r i  dishes, 0.2 ml  of d i lu ted  
E S F  was added  (final concen t r a t ion  0.33 U/ml) and  the  
cul tures  were i ncuba ted  at  37 ~ in 5% CO 2. (0.2 ml  of 
m e d i u m  only  was added  to contro l  cultures.)  

A t  24 h in tervals  1 ac of Fe59Cla (Abbo t t  Laborator ies)  
was  added  to  3 of the  cul tures  which  were  t h e n  reincu- 
b a t e d  for an addi t iona l  4 h. The cells f rom these  cul tures  
(and cells f rom 3 contro l  cultures) were t h e n  t r ans fe r red  
to  centr i fuge tubes,  sed imented ,  washed  twice wi th  
normal  saline, and  lysed by  adding  cold, acidified (pH 2) 
dist i l led water ,  according to  TEALE 7. The a m o u n t  of 
Fe 59 con ta ined  in t he  aqueous  and  heine  f ract ions  was 
d e t e r m i n e d  wi th  a wel l - type  scint i l la t ion counter .  

The results  of a p re l iminary  e x p e r i m e n t  (Figure 1) 
show t h a t  a f ter  24 h normal  ma r ro w  cells i ncuba ted  wi th  
E S F  took  up  5 t imes  as m u c h  Fe  59 as cells w i t h o u t  E S F .  
Thereaf ter ,  t he  Fe 6~ incorpora t ion  declined, even  in 
E S F - t r e a t e d  cells. Therefore,  a 24 h incuba t ion  per iod 
was selected for succeeding exper iments .  

To de te rmine  the  relat ive sens i t iv i ty  of ma r ro w  cells 
f rom normal  versus  v i rus- infec ted  po lycy themic  mice, 
va ry ing  a m o u n t s  of E S F  were incuba ted  wi th  b o t h  
types  of cul tures for 24 h. The dose-response  curve for 
no rma l  ma r ro w  (Figure 2) was s igni f icant ly  grea te r  t h a n  
t h a t  for po lycy themic  mar row cells (P  < 0.001), which  
showed no s ignif icant  response to E S F  even at  a concen-  
t r a t i on  of 0.6 U/ml.  

MIRAND 6 has suggested t h a t  in mur ine  v i rus- induced  
po lycy themia ,  the  site of e ry thropoies is  gradual ly  shif ts  
f rom the  bone mar ro w  to the  spleen. P re l imina ry  exper-  
imen t s  wi th  bone  mar ro w  and spleen cells in the  sys t em 
descr ibed here  indicate  t h a t  this  shif t  m a y  occur as early 
as the  four th  day  af ter  i.v. infect ion of mice wi th  a h igh 
virus  dose ". 

Zusammen/assung. E r y t h r o p o i e t i n  s t imul ie r t  in v i t ro  
die A u fn ah me  von Fe 59 in normale  Knochenmarkze l l en  
der  Maus, n ich t  aber  in Knochenmarkze l l en  po lycy th~mi-  
scher  Tiere. 
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