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Regenera t ion  of the per iphera l  r ed  blood is cons iderably  inhibited in rabbi t s  with anemia  (caused 
by blood loss  equivalent to 2% of body weight) exposed to hyperoxia  (98% oxygen in the inspi red  
a i r  at a p r e s s u r e  of 2 atm) for 5 h. 
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Because  of the widespread  use  of oxygen in medicine,  aviation,  as t ronau t ics ,  aquanautics ,  and so on t:he 
need has  a r i s en  for a detailed study of the physiological  and toxic act ion of oxygen on the s y s t e m s  of the body, 
including the blood sys t em.  The w r i t e r s  showed recen t ly  that under the influence of hyperoxia  e ry thropoie t ins  
d isappear  f rom the p lasma of an imals ,  and inhibitors of e ry th ropo ies i s  may appear  in the i r  blood [6, 7]. This  
natura l ly  r a i s e s  the question of how the pe r iphera l  r ed  blood r e g e n e r a t e s  af ter  blood loss  under conditions of 
an inc reased  par t ia l  oxygen p r e s s u r e  in the inspired a i r .  

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 28 male  rabbi t s  weighing 2-3 ks .  Blood was taken f r o m  all the an imals  
in a volume equivalent to 2~c of the body weight by puncture of the left  vent r ic le .  Immedia te ly  a f te r  bleeding 13 
of the r abb i t s  were  kept for 5 h in a hyperba r i c  chamber  containing 98% 02 and 2% N 2 at a p r e s s u r e  of 2 kg 
f o r c e / c m  ~ (CO 2 and water  vapor  were  absorbed  by soda l ime and s i l ica  gel). 

The remain ing  rabbi t s  with anemia  were  kept under normal  a tmospher i c  conditions. The hemoglobin con- 
centra t ion,  e ry th rocy te  and re t icu locyte  counts,  and hema toc r i t  index were  de te rmined  in all  an imals  before  
bleeding, 12 h a f te r  bleeding, and the rea f t e r  daily for 9 days. 

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

After  bleeding the hema toc r i t  index was reduced on ave rage  by half.  In the control  r abb i t s  it began to 
r i s e  again 3 days af ter  bleeding, but in the exPer imenta l  rabbi t s  this did not happen until 5 days a f te r  bleeding 
(P < 0.01; Fig. 1). 

The e ry th rocy te  count in the rabb i t s  fell sharply  af ter  blood loss .  In an imals  exposed to hyperoxia  as 
well as blood loss  it s t a r t ed  to r i s e  again only af ter  5 days (P < 0.01). In the control  rabbi t s ,  however ,  this  in- 
dex began to r i s e  as ea r ly  as 3 days af ter  blood loss  (P < 0.01). The hemoglobin concentra t ion 12 h af ter  blood 
loss  fell  sharp ly ,  on the ave r age  by 49%. The hemoglobin concentra t ion (like the e ry th rocy te  count), in an imals  
exposed to hyperoxia  showed a smal l  i nc rease  a f te r  24 h, but for s e v e r a l  days it continued at a low level;  only 
a f te r  5 days did this index begin to r i s e  s teadi ly (P < 0.01). In the control  an imals  the hemoglobin concen t ra -  
tion began to inc rease  ea r l i e r ,  3 days af ter  blood loss  (P < 0.01). 

The re t icu locyte  count in the per iphera l  blood of the control  an imals  began to r i s e  24 h and, in par t i cu la r ,  
3 days a f te r  blood loss ,  but in the exper imen ta l  an imals  this p roces s  was delayed by 24 h and was l e s s  marked .  

The inc rease  in the re t icu locyte  count in the per iphera l  blood indicates that the obse rved  r e c o v e r y  of the  
hemoglobin,  e ry th rocy tes ,  and hema toc r i t  indices af ter  blood loss  was the r e su l t  of t rue  fo rmat ion  of new red  
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Fig. i. Changes in hemoglobin concentrat ion (1, la),  hematocr i t  in- 
dex (2, 2a), and re t iculocyte  count (3, 3a) in per iphera l  blood of rab-  
bits af ter  blood loss  (2% of body weight). 1, 2, 3 - Animals kept un- 
der normal  a tmospher ic  conditions (control); la ,  2a, 3 a -  animals 
kept under hyperoxic  conditions (experiments) .  Ordinate,  hemoglo- 
bin concentrat ion (Hb), hematocr i t  index {Ht), and re t iculocyte  count 
(R); abscissa ,  t ime af ter  bleeding (in days). 

blood cei ls  and not the r e su l t  of hemodynamic changes in the body which could have a r i sen  af ter  exposure to a 
high part ial  p r e s su re  of oxygen. 

In rabbi ts  with anemia exposed to hyperoxia,  regenera t ion  of the r ed  blood was thus considerably inhibited. 
In other words,  an excess  oxygen supply to the animals dis turbs the st imulation of e ry thropoies i s  that usually 
a r i s e s  af ter  acute blood loss to compensate  the anemia.  

In ra t s  with anemia exposed to hyperoxia  (PO 2 in the inspired air  about 640 mm Hg for 4 days) the uti l iza- 
tion of'5SFe and the re t iculocytos is  also were  lower than in control  ~anemic w animals [11]. 

The inhibitory effect  of hyperbar ic  oxygenation on e ry thropoies i s  can be explained by the disappearance 
of erythropoie t in  and also,  possibly,  by the secre t ion  of inhibitors of e ry thropoies i s  by the kidneys into the 
blood s t r e a m [7]. Under these e i rcumstances  differentiat ion of e ry thropoie t in-sens i t ive  ceils  into e ry throb las t s  

i s  evidently delayed also [5]. Restorat ion of the composit ion of the per ipheral  r ed  blood may probably also be 
inhibited to some degree  by damage to the enzyme sys tems  of the e ry th rocy tes  by oxygen [3] and by an increase  
in the r a t e  of their  destruct ion [2, 10]. 

A r e s p i r a t o r y  mixture  with an increased  par t ia l  p r e s s u r e  of oxygen is now extensively used [1, 4, 8, 9]. 
However,  as the r e su l t s  of this investigation show, oxygen therapy in patients with anemia caused by blood loss 
must  be used with ca re ,  andthe p roces s  of natural  regenera t ion  of the r ed  blood must be monitored.  
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Adminis t ra t ion  of alloxan, which injures  the fl ce l ls  and d e p r e s s e s  insulin secre t ion ,  to ani-  
mals  with exper imenta l  hypothalamic obesi ty  prevented  any fur ther  i nc rease  in body weight de- 
-spite an e x c e s s i v e  food intake by the animals .  It is concluded that the mos t  impor tan t  mech-  
an i sm of development  of obesi ty  following injury to the ven t romedia l  hypothalamic nuclei  is the 
hype r sec re t i on  of insulin caused by such injury. 
KEY WORDS: hypothalamic obesity;  insulin; pancrea t ic  is le ts ;  al loxan diabetes .  

Des t ruc t ion  of the ven t romedia l  hypothalamic nuclei (VMHN) or deafferenta t ion of that reg ion  in r a t s  is 
accompanied  by hyperphagia ,  obesi ty  [2, 4], and a r a i s e d  blood insulin level  [1, 4, 9]. Changes developing under 
these  c i r c u m s t a n c e s  in the pancrea t ic  is le ts  have been at t r ibuted to hypers t imula t ion  of the fl ce l l s  as a r e su l t  
of overeat ing [2, 3]. However ,  the inc reased  sec re t ion  of insulin af ter  injury to VMHN could be the cause  of 
the hyperphagia  and obesi ty,  and not its effect  [9]. If this  hypothesis  is t rue ,  weakening of the insul in-producing 
function of the pancrea t ic  is le ts  ought to stop the inc rease  in weight of an imals  af ter  des t ruc t ion  of VMHN. 

To study this p rob lem the development  of hypothalamic  obesi ty  a f t e r  injury to the pancrea t ic  fl ce l l s  by 
alloxan was invest igated.  

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

Symmet r i ca l  b i l a te ra l  des t ruct ion of VMHN in sexual ly ma tu re  female  r a t s  was c a r r i e d  out by means  of 
a s t e reo tax ic  appara tus  with a d i rec t  cu r r en t  of 2 mA for 15 sec [3]. Two weeks a f te r  the opera t ion diabetes  
was produced in the an imals  by subcutaneous injection of 100 mg/kg  al loxan in buffer solution, pH 4.0, into each 
an imal  a f te r  s t a rva t ion  for 16-18 h. The controls  were  intact r a t s ,  an imals  with alloxan diabetes  but without 
des t ruc t ion  of VMHN, and animals  with des t ruc t ion  of VMHN but without alloxan diabetes .  For  2 months,  dur-  
ing which all  the r a t s  were  kept on the same  balanced diet ad l ibitum, r egu l a r  de terminat ions  were  made of 
thei r  body weight, thei r  blood sugar  (by the method of Hagedorn and Jensen) ,  and sugar  in thei r  urine (by 
Bened ic t ' s  method). At the end of the exper imen t s  the concentra t ion of immunoreac t ive  insulin (IRI) in the 
p lasma  was de te rmined  [8]. The p resence  of obesity was es tab l i shed  f rom the index: 
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