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The content of ubiquinone in the r egenera t ing  l i ve r  of albino r a t s  was  inves t iga ted  a f t e r  
s ingle-  stage r e m o v a l  of two- th i rds  of the l ive r .  A s ta t i s t ica l ly  significant dec rea se  in the 
ubiquinone l eve l  ca lcula ted  pe r  g r a m  f resh  weight of the regenera t ing  l ive r  was  found 3 
days  a f t e r  hepa tec tomy.  On the 15th day a f t e r  the operat ion,  the ubiquinone level  was  in- 
c r e a s e d  when e x p r e s s e d  re la t ive  to l i ve r  prote in .  The mos t  rapid  inc rease  in ubiquinone 
concentra t ion was  obse rved  on the 5th-9th day a f te r  operat ion.  

Ubiquinones, or  coenzymes  Q a re  widely dis t r ibuted in animal  t i s sue s  and in m i c r o - o r g a n i s m s  [8], 
and they a re  components  of the i r  r e s p i r a t o r y  chain.  In the i r  biological  ro le  the ubiquinones belong to the 
same group as  compounds such as NAD, folate,  and cy toch romes .  In the i r  molecu la r  s t ruc tu re  they a re  
s im i l a r  to the l iquid-soluble  v i t amins  E and K [4]. However,  they dif fer  f r o m  v i t amins  in that no t/biquinone 
deficiency in the diet of an imals  is observed,  for  it is synthesized d i rec t ly  by the t i s sues  [11, 12]. Biosyn-  
thes i s  of coenzyme Q takes  place by a complex  enzyme sys t em and it is  c losely  connected with the b iosyn-  
t hes i s  of pro te in  and s te ro ids .  The r e a s o n  for  this  i s  that  amino acids such as phenylalanine and ty ros ine  
a re  the source  of the benzoquinine r ing of ubiquinone, while methionine is the source  of its methyl  and 
methoxyl  groups  [11]. The isoprenoid  side chain of coenzyme Q is  synthesized f r o m  aceta te  v ia  mevalonic  
acid [11]. A deficiency of pro te in  in the diet of an imals  leads  to a dec r ea se  in the ubiquinone concentra t ion  
[7]. A change in the r a t e  of prote in  synthes is  in the  body may  perhaps  also lead to changes in the ubiquinone 
level  in the o rgans  of an imals .  The r egenera t ing  l ive r  of albino r a t s  is known to differ  f r o m  the n o r m a l  
l i ve r  in its m o r e  act ive prote in  b iosynthes is  [2]. In the invest igat ion desc r ibed  below, the ubiquinone con- 
tent  was  studied in the r egenera t ing  ra t  l ive r .  

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

Expe r imen t s  w e r e  c a r r i e d  out on young noninbred male  albino r a t s  weighing 120-130 g, kept  on the 
o rd inary  an imal  house diet.  P a r t i a l  hepa tec tomy was p e r f o r m e d  by the method of Higgins and Anderson 
[6] under  b r i e f  e ther  anes thes ia .  The an imals  were  decapi ta ted  on the 1st, 3rd, 6th-9th, 12th, and 15th 
days  a f t e r  the operat ion.  The l i ve r  was  quickly r emoved ,  washed with physiological  sal ine,  dr ied with 
f i l te r  paper ,  and cut up into p ieces  with s c i s s o r s .  Saponification of the l ive r  was  c a r r i e d  out by the method 
of Mervyn and Morton [10]. Unsaponif ied lipids were  ex t rac ted  with diethyl e ther .  The e therea l  ex t r ac t  
was  dr ied  with anhydrous sodium sulfate and evapora ted  in vacuo.  P r e l i m i n a r y  isolat ion of the ubiquinone 
was  c a r r i e d  out on a column with inactive a lumina containing 6% wa te r  [5]. The ubiquinonc was  isola ted on 
a thin l aye r  of Velm s i l ica  gel by the method of Wagner  et al. [13] and de te rmined  spec t ropho tomet r i ca l ly  
[3]. P ro te in  in the l i ve r  a lso  was  de te rmined  by the method of Lowry et al.  [9]. The numer i ca l  r e su l t s  
were  analyzed s ta t i s t ica l ly  by Montsevichyute-]~ringene 's  [1] method of d i r ec t  d i f fe rences .  
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TABLE i. Content  of 12oiquinone and P r o t e i n  in R e g e n e r a t i n g  L i v e r  
of  Albino R a t s  
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E X P E R I M E N T A L  R E S U L T S  

The  r e s u l t s  a r e  s u m m a r i z e d  in Tab le  1. The fac t  wi l l  be  no ted  tha t  3 days  a f t e r  o p e r a t i o n  the 
ubiquinone l eve l  in the  r e g e n e r a t i n g  l i v e r ,  c a l cu l a t ed  p e r  g r a m  f r e s h  weight ,  w a s  m o r e  than  o n e - t h i r d  
l o w e r  than  in the  in tac t  l i v e r .  Desp i t e  the  fac t  tha t  on the 2rid and 3 rd  days ,  the weigh t  of  the  l i v e r  had  a l -  
m o s t  doubled,  the ubiquinone content  in the  l i v e r  showed only a v e r y  s l ight  i n c r e a s e .  It wi l l  be  no ted  tha t  
on the 3rd  day the  p r o t e i n  content  in the  l i v e r  w a s  h ighes t .  It i s  known tha t  l ip ids  a c c u m u l a t e  m o s t  r a p i d l y  
in the  h e p a t o c y t e s  of the  r e g e n e r a t i n g  l i v e r  dur ing  the  f i r s t  3 days  a f t e r  o p e r a t i o n  [2]. Th i s  ev iden t ly  ex -  
p l a in s  why the d i f f e r ence  b e t w e e n  the ubiquinone l eve l  o b s e r v e d  on the 3rd  day,  when e x p r e s s e d  by  g r a m  
p ro t e in ,  i s  not s t a t i s t i c a l l y  s ign i f icant .  L a t e r ,  the ubiquinone content  in the r e g e n e r a t i n g  l i v e r  b e g a n  to 
r i s e  s teadi ly ,  and by  the  9th day i ts  l eve l  w a s  a l m o s t  the s a m e  as  in i t ia l ly ,  whi le  on the 15th day,  it w a s  
ac tua l ly  h i g h e r  than  the in i t ia l  l eve l  by  a s t a t i s t i c a l l y  s igni f icant  m a r g i n  when  e x p r e s s e d  r e l a t i v e  to 
l i v e r  p ro te in .  

On the b a s i s  of  h i s  e x p e r i m e n t s  to s tudy ubiquinone b i o s y n t h e s i s ,  Olson  [11] ca l cu l a t ed  the r a t e  of  
ubiquinone f o r m a t i o n  and conc luded  tha t  about  40 ~g ubiquinone i s  f o r m e d  dai ly  in the  r a t  l i v e r ,  tn the  p r e s -  
ent  e x p e r i m e n t s  it  w a s  found tha t  f r o m  the 3 rd  unti l  the 6th day the ubiquinone content  in the l i v e r  i n c r e a s e d  
by  80 pg, and f r o m  the 6th to the 9th day by a l m o s t  100 #g. Ev iden t ly ,  the r a t e  of ubiquinone f o r m a t i o n  in 
the r e g e n e r a t i n g  l i v e r  at  t h e s e  p e r i o d s  e x c e e d s  the in i t ia l  r a t e  by  s e v e r a l  t i m e s .  Ubiquinone i s  f o r m e d  
m o s t  i n t ens ive ly  on the  5 th-9 th  day of r e g e n e r a t i o n .  Subsequent ly ,  the r a t e  of ubiquinone s y n t h e s i s  ev i -  
dent ly  f a l l s  s o m e w h a t ,  but  by  the  15th day a f t e r  h e p a t e e t o m y ,  it s t i l l  r e m a i n s  f a i r l y  high.  
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