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Hyperba r i c  oxygenation (2 a tm 02, 40 min) a c c e l e r a t e s  the r e s to r a t i on  of the no rma l  cell  
count and hemoglobin concentra t ion in the pe r iphe ra l  blood of albino ra t s  a f t e r  acute  blood 
loss  (2.8% of body weight). In the bone m a r r o w ,  coupled with inc reased  p ro l i f e r a t i ve  ac t iv -  
ity of  e ry t h rob l a s t s  and n o r m o b l a s t s ,  intensive matura t ion  of hemoglobin-conta ining f o r m s  
was obse rved .  The  max ima l  l e v e l  of p l a s m a  e ry thropoie t ic  act ivi ty of the anemized an imals  
was found on the f i r s t  and tenth days  a f t e r  blood loss .  The  s e r u m  p o s s e s s e d  e ry th ropo i e s i s -  
inhibiting p r o p e r t i e s  on the 15th day.  It  is postula ted that hype rba r i c  oxygenation a f te r  acute 
blood loss  potent ia tes  the s t imulat ion of e ry th ropo ie s i s  induced by ery thropoie t in .  

KEY WGRDS: acute blood loss ,  h e m o r r h a g i c  co l lapse ,  e ry th ropo i e s i s ,  e ry thropoie t in ,  
hype rba r i c  oxygen therapy.  

Data in the l i t e r a tu re  on the effect  of a r a i s ed  oxygen p r e s s u r e  on e ry th ropo i e s i s  a re  v e r y  con t ra -  
d ic tory  and they are  concerned chiefly with r e s p o n s e s  of the blood sy s t em in the intact  o r g a n i s m  [1, 4, 7-9,  
13, 14, 19]. I n t e r e s t  in this p r o b l e m  has  inc reased  in connection with the use  of hype rba r i c  oxygenation in 
the prevent ion  and t r ea tmen t  of t e rmina l  s t a t e s  [5, 12, 20]. The  benef ic ia l  effect  of h y p e r b a r i c  oxygen the r -  
apy on the energy me tabo l i sm of the body a f t e r  acute anemiza t ion  [10] sugges ts  that the re  is  a metabol ic  
aspec t  in the mechan i sm of the therapeut ic  action of hype rba r i c  oxygen [11]. Data  on the effect  of  hype r -  
ba r i c  oxygen therapy in the r e c o v e r y  per iod a f t e r  h e m o r r h a g i c  col lapse  deal  only with changes in the pe r iph -  
e ra l  blood [6]. 

The  dynamics  of s e r u m  e ry th ropo ie t i c  act ivi ty  was invest igated pa ra l l e l  with that of b o n e - m a r r o w  
e r y t h r o p o i e s i s  and also the intensi ty  of r e s to ra t i on  of e r y t h r o c y t e s ,  hemoglobin,  and re t i cu locy tes  in the 
p e r i p h e r a l  blood during hype rba r i c  oxygen therapy a f t e r  hemor rhag i c  col lapse .  

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

Exper imen t s  were  c a r r i e d  out on 120 male  albino r a t s  weighing 200-220 g. Acute h e m o r r h a g i c  col-  
lapse was p roduced  by repeated  withdrawal  of smal l  vo lumes  of blood f r o m  the r ight  jugular  vein (2.8% of 
the body weight in 30 rain). Hyperba r i c  oxygen was admin i s t e red  in a 90- l i t e r  p r e s s u r e  chambe r  under  a 
p r e s s u r e  of 2 atm of med ica l  oxygen for  40 min,  with absorpt ion of carbon dioxide and wa te r  vapor .  Com-  
p r e s s i o n  and decompress ion  were  c a r r i e d  out at the ra te  of 0.4 a t m / m i n .  The  animals  were  invest igated 
hematologica l ly  1, 3, 5, 7, 10, 15, 20, and 25 days  af ter  bleeding.  The  e ry th rocy te  and re t ieu locyte  counts 
and hemoglobin concent ra t ion  in the p e r i p h e r a l  blood were  de te rmined  by the usual  methods .  E ry th ropo ie -  
t ic  act ivi ty was es t imated  f rom m y e l o g r a m s  and pa r t i a l  e r y t h r o b l a s t o g r a m s .  The  s e r u m  ery thropoie t i e  
act ivi ty was tes ted by de te rmina t ion  of the s ta thmokinet ic  index [15] and the inc rease  in the re t icu loeyte  
count in polycythemic  albino r a t s  with reduced e ry th ropo i e s i s  [18]. 
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Fig. 1. Dynamics  of indices of p e r i p h e r a l  
blood (A), e r y t h r o b l a s t o g r a m s  (B), and 
ery thropoie t ic  act ivi ty (C) in r e c o v e r y  per iod  
a f te r  h e m o r r h a g i c  col lapse  dur ing h y p e r b a r i c  
oxygen therapy.  Absc i s sa ,  t ime  a f t e r  bleeding 
(in days);  C) control ;  1) e ry th roey t e  count (in 
mil l ions);  2) Hemoglobin concentrat ion (in g %); 
3) re t icu locyte  count (in %0); 4) e ry th rob las t s ;  
5) basophi l ic  no rmoblas t s ;  6) po lyehromatophi l ic  
no rmoblas t s ;  7) oxyphilic no rmoblas t s ;  8) total  
number  of e ry th rob l a s t s  and no rmob las t s ;  9) 
s e r u m  ery thropoie t i c  act ivi ty  (based on i nc rea se  
in re t icu locyte  count in polycythemic  albino ra ts ) ;  
10) s e r u m  ery thropoie t ie  act ivi ty e:~pressed as 
deviat ion of Stathmokinet ic  index f r o m  control ,  
in % (zero line shows control  e ry thropoie t in  con- 
tent).  

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

The e ry th rocy te  count in the per iphera l :b lood  
24 h a f te r  bleeding was reduced by 50% (P< 0.01), 
evidence of s eve re  anemia  (Fig. 1). On the third 
day the e ry th roey t e  and hemoglobin levels  s t a r t ed  
to r i s e  (P < 0.01) and reached  their  init ial  levels  
by the 15th day a f te r  anemizat ion.  The  re t icu locyte  
count i nc reased  24 h a f te r  bleeding (P < 0.01) and 
reached  a m a x i m u m  on the fifth day .  Th i s  index 
then gradual ly  re turned  to no rma l .  

The m y e l o g r a m s  showed that during the f i r s t  
three  days  a f t e r  blood loss  and hype rba r i c  oxygen 
therapy the total number  of e ry th rob la s t s  and n o r m o -  
b las t s  in the hematopoie t ic  t i ssue  inc reased  consid-  
erably  (P < 0.01). The  pa r t i a l  e r y t h r o b l a s t o g r a m s  
revea led  m o r e  rapid p ro l i f e ra t ion  of e ry th rob l a s t s  
and basophi l ic  no rmob la s t s  on the f i r s t ,  th i rd ,  and 
seventh days .  On the fifth day, po lychromatophi l ic  
f o r m s  g rea t ly  p redomina ted  (P < 0.05). The  hype r -  
p las t ic  r e sponse  of the e ry thro id  cel ls  was  b iphas ie  
in c h a r a c t e r :  The  f i r s t  phase  las ted f r o m  the f i r s t  
to the tenth, the second f r o m  the l l t h  to the 20th 
days  a f t e r  anemizat ion.  Strong s t imulat ion of e r y -  
th ropoies i s  in the f i r s t  phase  took p lace  on account 
of i nc reased  mi to t ic  act ivi ty of the e ry thro id  cel ls  
and their  p r e c u r s o r s ,  combined with intensif icat ion 
of hemoglobin syn thes i s .  The  i nc rea se  in number  
of the ery thro id  ce i l s  in the second phase  was chiefly 
on account of po lyehromatophi l i c  f o r m s .  

The intensi ty  of e ry th ropo i e s i s  co r r e l a t ed  with 
the dynamics  of  act ivi ty of the humora l  f ac to r s  con- 
t roIl ing it. T e s t s  of the s e r u m  on polycythemic  and 
intact  an imals  gave s im i l a r  r e su l t s .  On the 15th 
day,  when the main  p a r a m e t e r s  of e ry th ropo ie s i s  
were  back  at the i r  init ial  level ,  the s e rum,  while 
p r e s e r v i n g  the no rma l  level  of  e ry thropoie t ie  act ivi ty ,  
acquired inhibi tory p r o p e r t i e s  (it lowered the s ta th-  
mokinet ie  index of e ry th rob l a s t s  and n o r m o b l a s t s  in 
the intact rec ip ien ts ,  P < 0.01). 

As a r e su l t  of the combined action of two ex t r e -  
mal  f ac to r s  (mass ive  blood loss  and hyperba r i c  oxy- 
gen therapy) ,  the inhibi tory effect of the inc reased  oxy-  
gen p r e s s u r e  on e ry th ropo ie s i s ,  a r egu l a r  fea ture  of 
the intact o rgan i sm,  was t hus  cancel led out. The b e n e -  

f ic ial  effect  of  hype rba r i c  oxygen therapy  on cor t i ca l  me tabo l i sm  and e l ec t r i ca l  act ivi ty  found in analogous 
expe r imen t s  [10, 11] sugges ts  normal iza t ion  of cent ra l  nervous  influences on the functions of the sy s t ems  
respons ib le  for  maintaining the oxygen supply to the body and, in pa r t i cu l a r ,  e ry th ropo ie s i s  [17]. Inc reased  
product ion of e ry thropoie t in  mus t  be r ega rded  as a m e c h a n i s m  of compensat ion for  acute oxygen deficiency.  
The  p l a s m a  e ry thropoie t in  level  is known to depend not only on the intensity of e ry thropoie t in  format ion ,  but 
also on the deg ree  of i ts  ut i l izat ion by the hematopoie t ie  t i s sue  and also on i ts  des t ruc t ion  and el imination 
f rom the body [16]. Intensive e ry th ropo ie s i s  in the bone m a r r o w  coupled with the rapid  normal iza t ion  of the 
e r y t h r o c y t e  and hemoglobin levels  in the pe r iphe ra l  blood during the 15 days af ter  m a s s i v e  blood loss  p roves  
the eff iciency of e ry thropoie t in  uti l ization by hematopoie t ie  t i ssue .  The  spec ia l  c h a r a c t e r  of the dynamics  
of humora l  f ac to r s  of e r y t h r o p o i e s i s  can poss ib ly  be  at t r ibuted to excess ive  e ry thropoie t in  in r e sponse  to 
m a s s i v e  blood loss ,  which would t e rmina t e  in death of all  the an imals  in the course  of 1 h in the absence  of 
hype rba r i c  oxygen therapy .  
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Considering correlation between the metabolism of hematopoietic tissue and the degree of erythro- 
poietin utilization [2, 3] it can be concluded that hyperbaric oxygen therapy after acute anemization poten- 
tiates the stimulation of erythropoiesis induced by erythropoietin. 
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