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Absorpt ion of 02 and oxidative phosphoryla t ion  in the mi toehondr ia  of r a t  l i ve r  were  studied at var ious  
per iods  of regenera t ion:  12 h, and 1, 1.5, 2, 3, 6, and 12 days af ter  par t ia l  hepatectomy.  The coeff icient  of 
oxidative phosphoryla t ion  r e m a i n e d  p rac t i ca l ly  constant  throughout the per iod  of invest igation.  

It is the re fo re  postulated that the r egene ra t ing  and intact  l i ve r s  a r e  chemica l ly  indist inguishable,  and 
the fo rmat ion  of much of the energy  in the r egenera t ing  l ive r  takes  place by the same  m e c h a n i s m s  as in the 
normal  l ive r .  

Biochemical  data on l i ve r  r egenera t ion  a r e  e x t r e m e l y  con t rad ic to ry  in many r e spec t s .  Some inves t i -  
gations [3, 13-15, 17] have r evea led  no essent ia l  biochemical  changes in the r egenera t ing  l iver .  Other r e -  
por t s ,  however ,  desc r ibe  inhibition of succinate  dehydrogenase  [2], ma la te  dehydrogenase ,  oxaloaceta te  
oxidase,  cy tochrome  oxidase  [15], and g lu tamate  dehydrogenase [10] during regenera t ion ,  which e annot be 
harmonized  with data showing an inc reased  O 2 consumption by r egene ra t ing  l i ve r  [1, 7, 16]. The maximal  
O 2 consumpt ion obse rved  by Pe rk inson  and I rv ing  [16] between the 7th and 14th days of r egenera t ion  of the 
l ive r  is not in a g r e e m e n t  with r e su l t s  obtained by other  worke r s  [9, 12, 18, 19] showing that mitotic act ivi ty  
and p ro l i fe ra t ion  of the l i ve r  p a r e n c h y m a  r each  a max imum in the 2nd-3rd days af ter  the operat ion.  

F o r  the r ea sons  given above it was decided to study the O 2 consumpt ion and oxidative phosphoryla t ioa  
of the mi tochondr ia  of the r egene ra t ing  l i v e r  at  var ious  t imes  a f t e r  operat ion.  

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 albino ra t s  (50 ma les  and 10 females)  weighing !50-230 g. The an imals  
we re  kept on an ar t i f ic ia l  diet based  on the Osborne-Mendel  sal t  mix tu re  as modif ied by Wesson [20], s t a r t -  
ing f rom the 4th-5th day before  the opera t ion  and continuing until the end of the exper iments .  

Pa r t i a l  hepa tec tomy cons is ted  of r em ova l  of the lef t  and medial  lobes of the l ive r  by the method of 
Higgins and Anderson as modifed by Crandat l  and Drabkin [8]. All the r a t s  were  fas ted for  24 h before  the 
opera t ion  and before  decapitat ion.  The an ima l s  were  sac r i f i ced  12 h and 1, 1.5, 2, 3, 6, and 12 days a f te r  
the opera t ion and mi tochondr ia  were  obtained f rom the l i ve r  by different ial  eentr ifugation.  

Oxygen consumption by the mi tochondr ia  was de te rmined  manomet r i ca l ]y  in a Warburg  appara tus  at 
26% The incubation mix tu re  contained the following components  (per ml): 45 pmoles  K2HPO4, 15 pmoles  
MgSO4, 5.4 pmoles  ATP~ 4.5 pmoles  glucose,  2.5 #moles  c~-ketoglutaric acid, mi tochondr ia  e x p r e s s e d  as 
pro te in  f rom 2 to 8 mg, and up to 0.5 mg c rys ta l l ine  hexokinase.  Phosphorus  was de te rmined  by the method 
of F e r d m a n  and Sopin [6], and prote in  by Lowry ' s  method. 

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

The re su l t s  a re  given in Table  1. At f i r s t  glance the cour se  of the changes shown in these r e su l t s  
ag rees  with observa t ions  of other  inves t iga tors  [1, 2, 7, 16]. The changes obse rved  a r e  within the l imi t s  of 
exper imenta l  e r r o r ,  and a r e  not s t a t i s t i ca l ly  s ign ' f icant .  
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TABLE 1. Oxidative Phosphorylat ion and O 2 Consump- 
tion by Rat L iver  Mitochondria at Various Stages of 
Regenerat ion 

Days after 
operation 0 2 (in patoms/h/mg protein) p/o 

0 
0,5 

l 
1,5 
2 
3 
6 

12 

2,44___ 0,45 (8) 
2,56_+ 0,26 (7) 
2,5O+-- 0,35 (8) 
3,33_ 0,45 (6) 
2,96---0,43 (l l) 
2,12--. 0,67 (6) 
3,25_+ 0,39 (7) 
2,51+- 0,38 (7) 

2,80___0,11 (6) 
2,62--- 0.30 (6) 
2,53---0,24 (7) 
2,56+- 0.35 (6) 
2,77--- 0,33 (7) 
2,24---0.49 (5) 
-2.23_+ 0,21 (7) 
2.45--- 0.22 (6) 

Note. Number of ra t s  given in parentheses .  

Since regenera t ing  hepatocytes ,  as previously  establ ished [4], readi ly  undergo fatty infi l t rat ion and 
develop in t race l lu la r  vacuoles,  it is possible that the dec rease  in the P /O rat io  in regenera t ing  l iver  homo-  
genates observed by Cler ic i  and co -worke r s  [7] is due to the fatty infi l t rat ion mentioned above. 

The resu l t s  obtained more  probably indicate that no significant changes in oxidative phosphorylat ion 
take place in the regenera t ing  l iver .  This  agrees  with the findings of Novikoff and Po t te r  [15], who observed 
no significant changes in the content of lactic acid, ATP,  ADP, AMP, and f ree  pentose phosphates,  i .e. ,  sub-  
s t r a tes  playing an important  ro le  in the accumulat ion of energy by the l iver ,  and also with resu l t s  obtained 
by the study of ce r ta in  subs t ra tes  of the t r icarboxyl ic  acid cycle  [3]. 

It can thus be concluded that the regenera t ing  l iver  is indistinguishable f rom the intact organ in many 
respec ts ,  and most  of its energy  is fo rmed  by essent ia l ly  the same mechanisms as in the normal l iver .  
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