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E x p e r i m e n t s  on r abb i t s  showed tha t e ry th ropo ie t i ca l ly  act ive s e r a  can s t imula te  the l ipolytic 
act ivi ty  of bone m a r r o w  in vi t ro .  Inject ion of exogenous e ry thropoie t in  and hemolyzed  red  
cel ls  into r abb i t s  i nc rea sed  the l ipolyt ic  act iv i ty  of the bone m a r r o w .  The r a t e  of oxygen 
consumption by the bone m a r r o w  was cons iderab ly  i nc rea sed  under  these  c i r c u m s t a n c e s .  
The i nc rea sed  l ipolytic act iv i ty  of the bone m a r r o w  accompanying  intensif ied e ry th ropo ie s i s  
can p r e s u m a b l y  be explained by the act ion of the e ry th ropo ie t i ca l ly  act ive subs tances  on the 
b lood-forming t is  sue. 

Lipids a re  the l a r g e s t  component  of the bone m a r r o w ,  for  on the average  they account  for  50% of the 
wet weight of this t i s sue  [4, 5]. However ,  the ro le  of the bone m a r r o w  lipids in e ry th ropo i e s i s  has  not been 
explained. T h e i r  poss ib le  par t ic ipa t ion  as sou rces  of ene rgy  or  building m a t e r i a l s  for  this t i ssue  during 
hema topo ie s i s  has  been  postula ted [6, 12, 14]. The w r i t e r s '  p rev ious  invest igat ions showed that  under  con- 
ditions accompanied  by i nc rea sed  r egene ra t ion  of r e d  ce l l s  the re  is a m a r k e d  dec rea se  in the content of 
total  l ipids in the bone m a r r o w  with a s imul taneous  inc rease  in the lipolytic act ivi ty  of that t i s sue  [11]. 

The invest igat ion desc r ibed  below was c a r r i e d  out to study the poss ib le  m e c h a n i s m s  of these changes.  

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

SixW rabb i t s  of both sexes  weighing 2.5-3.6 kg were  used. Bone m a r r o w  for  the invest igat ions  was 
taken f rom the long bones.  A f a t - f r e e  homogenate  of bone m a r r o w  p r e p a r e d  in K r e b s - R i n g e r  solution, pH 
7.4, was used to de te rmine  l ipolytic act ivi ty.  Fo r  this purpose ,  in a medium containing e ry th ropo ie t i ca l ly  
act ive s e r a  1 ml  of the r e su l t ing  bone m a r r o w  homogenate  was mixed with 1.7 ml  of subs t ra te  p r e p a r e d  
f rom cows '  milk  with the addition of 3% albumin,  and 0.3 m l  of the t e s t  s e r u m  was added. Blood se r a  we re  
obtained f rom intact  an imals ,  f rom rabb i t s  with phenylhydrazine and pos themor rhag ic  anemias ,  and f rom 
rabb i t s  kept  in a p r e s s u r e  cham be r  at an "al t i tude" of 6000 m for  6 h daily on 6 consecut ive  days.  The 
e ry th ropoie t i c  act iv i ty  of the t e s t  s e r a  and of the e ry thropoie t ic  subs tances  was e s t ima ted  f rom the changes 
in r e t i cu locy tes  in rec ip ien t  an imals ,  for  which purpose  hypoxic polycythemic  mice  were  used [1, 13]. Af- 
t e r  inhibition of bone m a r r o w  homogenate  in a Warburg  appara tus  at 37~ for 1 h the i nc rea se  in concen-  
t ra t ion  of nones te r i f ied  fat ty acids was de termined.  In the expe r imen t s  in which e ry thropoie t ic  subs tances  
were  injected in vivo into r abb i t s  the e s t e r a s e  act ivi ty  was  e s t ima ted  f rom the l ibera t ion  of fat ty acids 
f rom the subs t ra t e  (3 ml  of a 2.5% emuls ion  of Tween-80 with 4% s e r u m  albumin in K r e b s - R i n g e r - b i c a r -  
bonate buffer  solutions was used) as the r e s u l t  of incubation for  1 h at  37~ with 100 mg  bone m a r r o w .  
E s t e r a s e  act ivi ty  was ca lcula ted  in mic roequ iva len t s  of pa lmi t ic  acid pe r  10 mg t i ssue  pro te in  pe r  hour.  
Ery th ropo ie t in  was obtained f rom the p l a s ma  of r abb i t s  with phenylhydrazine anemia  [16]. The p l a sma  was 
f r e e z e - d r i e d ,  d issolved in physiological  sal ine,  and then injected in t ravenous ly  in a dose of 100 m g / k g  
daily for  4-5 days.  The hemolyzed  r ed  cel ls  were  obtained by the addition of bidis t i l led water  to r a b b i t s '  
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TABLE 1. Ret iculocyte  Count in P e r i p h e r a l  Blood, Lipolytic  Ac- 
t ivity,  and Velocity Constant  of Resp i ra t ion  of Bone Mar row  af te r  
Adminis t ra t ion  of Ery thropoie t in  and Hemolyzed Red Cells  to 
Rabbits  

Exp erirnental 
condition s 

Reticulocytes 

M •  I ~ P 

! 
Coptrol | 1,5• 
Ad~i_ni_~ tI atio n P.~ ! 

hemolyzed r e d  cell +120 <0,001 d 3,3• 
Adrninistration of!'- | 

erythropoletin | 4,5+0,75 -~-200 <0,001 

Lipolytic activity 

M •  

0,220_0,017 

0,311• 

0,886___0,163 

Velocity constsnts of 
respi ration of bone marrow 

P M+_m p 

-{-41 <0,02 0,0115• ~60 <0,05 

+ 0 <00 : : : : : : : : :=:  <00 

r ed  cel ls  (up to the volume of whole blood), followed by f reez ing  and thawing. The hemolyzed red  cel ls  
were  injected in t raper i tonea l ly  in a dose of 3 m l / k g  daily for  5 days. The par t ia l  oxygen p r e s s u r e  (pO2) 
in the bone m a r r o w  was de te rmined  po la rograph ica l ly  [7]. The r a t e  of oxygen uti l izat ion by the bone m a r -  
row was de te rmined  in vivo by the dec rease  in PO 2 a f t e r  cessa t ion  of the c i rcu la t ion  in the bone m a r r o w  
[8, 9]. 

EXPERIMENTAL RESULTS 

The e x p e r i m e n t s  in vi t ro showed that in the p r e s e n c e  of s e r a  obtained f rom rabb i t s  with pos themor -  
rhag ic  anemia  and exposed to chronic  hypoxic hypoxia the lipolytic act ivi ty of the bone m a r r o w  was in- 
c r e a s e d  by 62% (P < 0.001) and 56% (P < 0.01) r e spec t i ve ly  compared  with the l ipolytic act ivi ty  of bone 
m a r r o w  incubated with the s e r u m  of intact  r abb i t s .  The abili ty of the t e s t  s e r a  to act ivate  l ipolysis  was 
p robab ly  connected with the i r  i nc reased  content of e ry thropoie t ic  subs tances .  I t  is easy  to explain on this 
bas i s  the fact  that the s e r u m  of an imals  with hemolyt ic  anemia  had the g r e a t e s t  act ion on l ipolysis  (the 
l ipolyt ic  ac t iv i ty  of the bone m a r r o w  was i nc rea sed  in the p resence  of the s e r u m  by 112%; P < 0.001), for 
the e ry th ropo ie t i c  act ivi ty  of this s e rum was the highest .  The p r o t e i n - f r e e  f i l t r a tes  of the t e s t  s e r a  c l ea r ly  
r e m a i n e d  suff icient ly capable of act ivat ing l ipolysis .  

However ,  these r e s u l t s  could also be explained by the p resence  of ho rmones  capable of act ivat ing 
l ipolys is  in the t e s t  s e r a  [2, 3], fo r  all  the s e r a  t es ted  were  obtained f rom an imals  in a s tate  of hypoxia,  in 
which the fo rmat ion  of such subs tances  and the i r  l ibera t ion  into the blood s t r e a m  a re  inc reased  [15]. To 
solve th is  p rob lem,  changes in the l ipolyt ic  act iv i ty  of the bone m a r r o w  were  inves t igated af ter  d i rec t  in- 
ject ion of exogenous e ry th ropoie t in  an d hemolyzed  r e d  cel ls  into rabb i t s .  The values of pO 2 and the r a t e  
of oxygen consumption by the bone m a r r o w  were  de te rmined  at the same t ime.  

Adminis t ra t ion  of e ry thropoie t ic  subs tances  to the an imals  cons iderably  inc reased  the fo rmat ion  of 
r e t i cu locy te s  and their  l ibera t ion  into the pe r iphe ra l  blood. The well  m a r k e d  s t imulat ion of e ry th ropo ie s i s  
a f t e r  injection of e ry th ropoie t in  was accompanied  by higher l ipolytic act ivi ty  of the bone m a r r o w  (Table 1). 
The pa r t i a l  oxygen p r e s s u r e  in the bone m a r r o w  fell  a l i t t le a f te r  inject ion of hemolyzed  r e d  cel ls  and 
e ry th ropoie t in  (by 17.1 and 17.5.% respec t ive ly ) ,  but the veloci ty  constant  of oxygen uti l izat ion by the bone 
m a r r o w  r o s e  cons iderably .  Since the r a t e  of oxygen consumption by the t i s sue  is d i rec t ly  propor t iona l  to 
pC} in it and to the veloci ty  constant  of oxygen consumption [9, 10], the r a t e  of consumption of oxygen by 
the bone m a r r o w  was cons iderab ly  higher  than ini t ial ly af ter  admin is t ra t ion  both of e ry thropoie t in  and of 
hemolyzed  red  ce l l s  (by 84 and 33.3% respec t ive ly ) .  

T h e s e  r e s u l t s  show that a f t e r  admin i s t r a t ion  of e ry thropoie t in  and hemolyzed  r ed  cel ls  the bone m a r -  
row r e c e i v e s  an adequate supply of oxygen. The i n c r e a s e  in the l ipolytic act iv i ty  of the bone m a r r o w  a f te r  
admin i s t r a t ion  of the e ry thropoie t ic  subs tances  was not the r e s u l t  of the developing hypoxia,  but was p rob -  
ably connected with the action of these subs tances  on hematopoie t ic  t i s sue .  The products  of l ipolysis  
thus f o r m e d  could be used as  ene rgy-supp ly ing  m a t e r i a l s  by  the ac t ive ly  r egene ra t i ng  bone m a r r o w .  This  
is conf i rmed  by invest igat ions of the intensi ty  of oxygen uti l izat ion c a r r i e d  out on the bone m a r r o w  mi to -  
chondria  of r abb i t s  injected with e ry thropoie t ic  subs tances .  The ra t e  of oxidation of f l -hydroxybutyr ic  acid 
by the bone m a r r o w  mi tochondr ia  of t he se  an imals  was 29% higher  (P < 0.05) than the cor responding  r a t e  
in intact  r abb i t s .  
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