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Isolated ce l l s  were  obtained by using EDTA and mechan ica l  action to d i s s oc i a t e  ra t  l i v e r  
t i s sue .  The p r e s e n c e  of oxidat ive  phosphory la t ion  r eac t ions  in the hepatocytes  was taken 
as an indicat ion of t he i r  in tegr i ty .  The hepatocytes  were  able to hydroxyla te  d ime thy lan i -  
l ine, e thy lmorphine ,  and aminopyr ine .  The max ima l  veloci ty  of hydroxyla t ion  was higher  
in the ce l l s  than in m i c r o s o m e s ,  when ca lcu la ted  pe r  nmole cy toehrome P-450.  The NAD. 
H 2 fo rmed  by oxidat ion of g lu tamate  and ma la t e  in i so la ted  ce i l s  can be used for  the hy-  
d roxy la t ion  r eae t ions .  
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The c l a s s i c a l  object  fo r  the study of hydroxyla t ton reac t ions  is the m i c r o s o m a t  f r ac t ion  of the l i v e r  
[4]. The re  a r e  only a few communica t ions  on the inves t iga t ion  of these  p r o c e s s e s  in i sola ted  ce l l s  [5, 6]. 

This pape r  d e s c r i b e s  a study of hydroxy lase  ac t iv i ty  and poss ib le  in te rac t ion  between the m i e r o s o m a l  
oxidat ive s y s t e m  and the mt tochondr ia l  s y s t e m  in ce l l s  with an intact mechan i sm coupling oxidat ion with 
phosphoryla t ion .  

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

Isolated ra t  l i v e r  ce i l s  were  obtained by the use of eornplexone (EDTA) and mechan ica l  action to d i s -  
soc ta te  the l i ve r  t i s sue .  The compos i t ion  of the i so la t ion  medium (in mmoles )  was as fol lows:  source  250, 
KCI 5, KH2PO 4 0.4, Na2HPO 4 0.4, d i th io t re i to l  2, MgC12 0.8, EDTA 1; albumin 1%, pH 7.4. The p r e s e n c e  of 
oxidat ive  phosphoryla t ion  reac t ions  in the ee l l s  was taken as an indicat ion of the i r  in tegr i ty .  

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  

Isolated hepatoeytes  were  able to oxidize d imethy lan i l ine  (DMA), e thylmorphine ,  and aminopyr ine  at 
ve loc i t i e s  of 5.1:e0.41, 1.2:~0.19, and 2.9:~0.18 nmole fo rmaldehyde  (FA).  mg - t .  rain - t  r e s pe c t i ve l y .  The 
ve loc i ty  of the hydroxyla t ion reac t ion  depended on the composi t ion  of the incubation medium and was m a x -  
imal  when a g lucose -6 -phospha te  or  i soc i t r a t e  NADP- H2-genera t ing  s y s t e m  was used instead of NADP. H 2 
as the donor  of reduc ing  equivalents .  This  s y s t e m  in the absence  of NADP + can main ta in  the veloci ty  of 
hydroxyla t ion  reac t ions  in isota ted ce l l s  at the level  of 30-50% of max imal .  

It follows f rom the r e su l t s  obtained that NADP- H 2 cannot r ead i ly  pene t r a t e  into isola ted ce l l s  and 
cannot be ef fec t ive ly  ut i l ized as c o s u b s t r a t e  in hydroxyla t ion  p r o c e s s e s .  

Compar i son  of the ve loc i t i e s  of hydroxyla t ion of DMA in the m i c r o s o m a l  f rac t ion  and i so la ted  ce i l s ,  
ca lcu la ted  per  nanomole cy toch rome  F-450 showed that Vma x and K m were  higher  in the ce i l s  than in the 
m i e r o s o m e s  (21.2 and 12.7 nmoles FA �9 rain -1.  nmole -1 r e spec t ive ly ) .  The d e c r e a s e  in the veloci ty  of hy- 
d roxyla t ion  in the m t c r o s o m a l  f rac t ion  compared  with in the hepatocytes  could be due to inaet ivat ion of 
the enzyme s y s t e m s  caused  by homogenizat ion of the t i s sue  dur ing i so la t ion  of the f rac t ion .  

In the study of in te rae t ton  between the mi toehondr ia l  oxidat ion s y s t e m  and the m i e r o s o m a l  s y s t e m  
the r e su l t s  did not conf i rm the s t imula t ing  effect of many s u b s t r a t e s  of the Krebs '  cyc le  on the veloci ty  
of the hydroxyla t ion  reac t ions  obtained by Cinti  et al.  [2] on l i v e r  s l i c e s .  At the s a m e  t ime  it was shown 
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T A B L E  1. Ef fec t  of S u b s t r a t e s  of the K r e b s '  

Cyc le  on V e l o c i t y  of H y d r o x y l a t i o n  of DMA 
by  I so l a t ed  C e l l s  (M~=m) 

Experimental conditions 
Velocity of hydroxy- 
lation (in nmoles FA" 
mg -z . rain -t) 

NADP �9 H2-generating system 
NADP �9 H2-generating system 

without NADP + 
NADP - Hz-generating system 

without bFADP+ + lff nM 
T~lUtamate+ 10 mM malate 

e same + 2 mM NaN~ 
The same +10 -~ M rotenone 
10 mM glutamate + 10 mM 

malate 

3,9-----0,22 

1,3--0,09 

2,3-4-0,10 
t ,8m0,22 
1,7~+0,21 
0,2----- 0,03 

that  g l u t a m a t e  and m a l a t e  can  i n c r e a s e  the  r a t e  of d e -  
m e t h y l a t i o n  of DMA by  i s o l a t e d  c e l l s  if N A D P ' H  2 o r  low 
concentrations of oxidized NADP + in an NADP. H2-gen- 

erat!ng system are used as substrate. The accelerating 

effect of glutamate + malate was not completely abol- 

ished by rotenone and NaN 3 in concentrations blocking 

mitochondrial oxidation (Table I). The results suggest 

that  the  s t i m u l a n t  e f fec t  of g l u t a m a t e  + m a l a t e  is  the 
r e s u l t  of NAD- H 2 f o r m a t i o n  in r e a c t i o n s  of m i t o c h o n -  
d r i a l  and e x t r a m i t o c h o n d r i a l  ox ida t i on  of t h e s e  s u b s t r a t e s .  
The  s t i m u l a n t  a c t i on  of NAD. H 2 on the v e l o c i t y  of DMA 
h y d r o x y l a t t o n  in the m i c r o s o m a l  f r a c t i o n  wi th  low c o n -  
c e n t r a t i o n s  of  N A D P . H  2 has  been  d e m o n s t r a t e d  in the  
w r i t e r s '  l a b o r a t o r y  [1] and a l so  by  Cohen and E s t a -  
b r o o k  [3]. 

It c an  thus be  c o n c l u d e d  f r o m  t h e s e  f ind ings  that  i s o l a t e d  c e l l s  wi th  an u n d i s t u r b e d  m e c h a n i s m  of 
coup l ing  of ox ida t ion  and p h o s p h o r y l a t t o n  have high h y d r o x y l a s e  a c t i v i t y  but cannot  e f f e c t i v e l y  u t i l i z e  NADP-  
H 2 as  c o s u b s t r a t e .  
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