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Expe r imen t s  on rabbi t s  showed that  mye loka ryocy t e s ,  consis t ing mainly  of ce l l s  of the 
e ry th rob las t i e  s e r i e s ,  have higher  r e s p i r a t o r y  act ivi ty  and a re la t ive ly  low r a t e  of g lucose 
ut i l izat ion,  g lucokinase  act ivi ty ,  and intensi ty  of hydro lys i s  compa red  with m y e l o k a r y o -  
eytes ,  consis t ing main ly  of cel ls  of the myeloid  s e r i e s .  The energy  metabo l i sm in the 
cel ls  of the e ry thro id  s e r i e s  is evidently m o r e  efficient .  This  is shown by the much 
higher  concentra t ion of h igh -ene rgy  phosphorus  compounds in them than in the myeloid  
ce l l s .  

During the development  of e ry thro id  hype rp la s i a  of the bone m a r r o w ,  the glueokinase act ivi ty  of its 
mye loka ryocy t e s  fal ls  [1]. Changes in the in tensi ty  of r e sp i r a t i on  and g lycolys is  in the bone m a r r o w  cel l s  
during hype rp l a s i a  as the r e su l t  of anemizat ion were  obse rved  by W a r r e n  [17] and by Wehara  et al. [16]. 
Because  of the absence  of methods of separa t ing  bone m a r r o w  cel ls ,  invest igat ions of the b iochemica l  p rop -  
e r t i e s  of the bone m a r r o w  cel ls  published in the pas t  have d i s r ega rded  the i r  he terogenei ty ,  and this has 
made the r e su l t s  difficult to in te rpre t .  

In the p resen t  invest igat ion some  aspec ts  of the energy  me tabo l i sm  of e ry thro id  and myeloid  cel ls  
of the bone m a r r o w ,  isolated with re la t ive ly  slight contaminat ion by cel ls  of the other  type, were  inves t i -  
gated.  

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

To obtain e ry th rob las t i c  cel ls ,  bone m a r r o w  in a s ta te  of e ry thro id  hyperp las i a  was used, and to ob- 
tain myelo id  cel ls ,  bone m a r r o w  with reduced e ry th ropo ie s i s  was used. After  isolat ion of the m y e l o k a r y o -  
cytes ,  the i r  oxygen absorpt ion and glucose util ization, hexokinase  act ivi ty,  intensi ty of g lycolys is ,  content 
of r ead i ly  hydrolyzed phosphorus  of h igh-energy  compounds,  and glycogen were  de te rmined .  

Expe r imen t s  were  c a r r i e d  out on Chinchil la rabbi t s  weighing 2-3.5 kg. Hyperp la s i a  of the e ry thro id  
t i s sue  was induced by th ree  or  four  succes s ive  bleedings (17-20% of the c i rcula t ing blood volume d e t e r -  
mined with the aid of Evans '  blue dye [4]). To prevent  i nc reased  regenera t ion  of myeloid  t i ssue ,  the leuko-  
cytes  were  sepa ra t ed  f rom the blood thus taken [3], r esuspended  in physiological  sal ine,  and re turned  to the 
blood s t r e a m .  To suppres s  e ry th ro id  growth,  e ry th rocy te s  of intact  rabbi t s ,  washed and suspended inphys io -  
logical  sal ine,  were  injected in t ravenously  into the exper imenta l  rabbi t s  in doses  of 2 �9 101~ �9 101~ ce l l s / kg  
body weight t h ree  or  four t imes  in the course  of 12-14 days.  Before  the exper iment  and eve ry  3-4 days 
t he r ea f t e r ,  the hemoglobin concentrat ion,  the e ry th rocy te  and leukocyte counts,  and the hema toc r i t  index 
were  de te rmined  for  the blood of the expe r imen ta l  an imals .  The m y e l o g r a m  of some  of the an imals  was 
studied.  
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The bone mar row was obtained after  the 
development of hyper -  or  hypoplasia of the 
ery throid  t issue.  Myelokaryocytes were sepa-  
ra ted by the hemolytic method [3] at 0-2~ 
Some of the myelokaryocytes  were suspended in 
a mixture of borate  buffer (pH 8.55) and 0.5 M 
NaC1 solution in the rat io of 7 : 3, disintegrated 
by repeated f reezing and thawing, and then homog- 
enized on ice for  7-8 min. The homogenate 
was centrifuged at 2000 rpm for 5 min at 2~ 
The extract  thus obtained was used for  the de-  
terminat ion of hexokinase activity by Long's  
method [11], the phosphate buffer [2] being r e -  
placed by borate .  Fo r  the investigation of glu- 
cose absorption, the myelokaryocytes  (final con-  
centrat ion 6000-8000 c e l l s / m m  3) were incubated 
in autologous p lasma obtained f rom rabbits be-  
fore  any procedures  had been ca r r i ed  out. The 
oxygen demand of the cells and the rate  of g lycol-  
ysis  were determined under anaerobic condi- 
tions in the presence  of glucose, using cells in 
a concentrat ion of 35,000-40,000/mm 3 incuba- 
tion mixture consisting of K r e b s - R i n g e r - p h o s -  
phate solution (pH 7.4) and blood serum mixed 
in the proport ion of 1 : 1. The oxygen demand 
was determined manometr ica l ly  in a Warburg 
apparatus and the lactic acid concentration by 
the method of Barker  and Summerson [6]. In-  
cubation was ca r r i ed  out at 37~ and its dura-  
tion for  investigation of hexokinase activity and 
glucose utilization was 1 h, while for  the in- 
vestigation of oxygen absorption and the intensity 
of glycolysis  it was 30 min. Protein was p r e -  
cipitatedby Somogyi 's  method [15], the glucose 
concentrat ion was determined by Nelson 's  method 
[13], and the protein concentration by Lowry ' s  
method [12]. Inorganic phosphorus was de te r -  
mined in t r i ch lo roane t i c  supernatants of mye lo -  
karyocytes  [10], and the readily hydrolyzed phos-  
phorus of the h igh-energy compounds was de te r -  
mined after  hydrolysis  for  10 min in 1 N HC1 
solution at 100~ Glycogen was isolated by 
Good's method [9] and determined quantitatively 
as glucose with thymol sulfate reagent  [14]. For  
the s tat is t ical  analysis of the resul ts ,  the con- 
stant method of indirect  differences [5] was used. 

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

The resul ts  a re  given in Table 1. They 
show that myelokaryocytes  which consisted mainly 
(77%) of cells of the myeloid ser ies  absorbed 
more  than twice as much glucose than myelo-  
karyocytes  consist ing mainly of erythroid cells 
(60%). They also possessed  mueh higher gluco-  
kinase activity. These findings correspond to 
the g rea te r  intensity of glycolysis  observed dur -  
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ing incubation of myeloid  than of e r y t h r o i d  ce l l s .  The glycogen content in the mye loka ryocy te s  consist ing 
of cel ls  of the myeloid  s e r i e s  was higher  than in mye loka ryocy t e s  consis t ing mainly  of e ry th rob las t i c  cel ls .  
Glycogen is known to be absent  f r o m  cel ls  of the e ry thro id  s e r i e s  [71. The d i s cove ry  of a sma l l  quantity 
of glycogen in mye loka ryocy t e s  consis t ing main ly  of e ry th rob la s t i c  cel ls  can evidently be at t r ibuted to con-  
taminat ion by m a t u r e  f o r m s  of g ranu locy tes .  

On the o ther  hand, the mye locy te s  consis t ing main ly  of cel ls  of the e ry th rob las t i c  s e r i e s  absorbed  
oxygen twice as fast ,  i .e. ,  they had a higher  intensi ty of r e sp i r a t i on .  It can evidently be concluded that 
g lycolyt ic  p r o c e s s e s  a r e  predominant  in myeloid  ce l l s .  E ry th rob l a s t i c  cel ls  have a higher  intensi ty  of 
r e sp i r a t i on  then myeloid  cel ls ,  and a much lower  intensi ty  of g lyeolys is .  In all  p robabi l i ty  they have a 
h igher  level  of energy  me tabo l i sm,  because  r e sp i ra t ion ,  which is m o r e  marked  in the e ry th rob las t i c  cel ls ,  
is s e v e r a l  t i m e s  m o r e  efficient  f rom the energy  point of view than g lycolys is .  The higher  concentra t ion 
of readi ly  hydrolyzed phosphorus of h igh-energy  compounds obse rved  in the cel ls  of the e ry th rob las t i e  
s e r i e s  conf i rms  this  hypothes is .  An inc rea se  in the ATP content was obse rved  by Stepanova [8] in e r y -  
throid  hype rp la s i a  of the bone m a r r o w .  

The r e su l t s  of these  invest igat ions a re  na tura l ly  of r e l a t ive  impor tance .  However,  compar i son  of 
the r e su l t s  obtained for  the energy  m e t a b o l i s m  in mye loka ryocy t e s  consist ing main ly  of e ry thro id  or  m y -  
eloid cel ls  is fac i l i ta ted  to some  extent by the fact  that  the degree  of contaminat ion with ma tu r e  f o r m s  of 
granulocytes  was equal in the two cases  compared ,  yet the d i f ference  between the indices of energy  m e t a b -  
o l i sm which were  studied were  cons iderable  and were  s ta t i s t i ca l ly  highly significant .  
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