
RELEASE OF DNA FROM RAT HEPATOCYTE 

NUCLEI AFTER TREATMENT WITH HEPARIN 

O. E. Demidenko and S. E. Tsvetkova UDC 612.351.1:612.398.145.1-06:615.273.55 

The effect  of hepar in  on p ro te in  f rac t ions  and DNA of i so la ted  hepatocyte nuclei  from Wis t a r  
r a t s  was studied.  B iochemica l  and cy to spec t ropho tome t r i c  t e s t s  showed that a f te r  exposure  to 
0.05~ sodium hepar ina te  solution 95% of histories were  blocked; hepar in  had no action on the 
nonhistone pro te ins  of the ce l l  nucleus.  Histone blocking was connected with r e l e a s e  of DNA 
from the nuclei  into the incubation medium; the quantity of DNA l ibe ra t ed  was a l inea r  function 
of the incubation t ime. 
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In the cy top l a sm of funct ional ly act ive ce l l s  DNA of nonmitochondr ia l  na ture  is  found [3, 7]. L i t t l e  is  
known of the mechan i sm of appearance  of this DNA. A marked  inc rea se  in the concent ra t ion  of m i c r o s o m a l  
D NA in the cy top lasm of mouse l ive r  ce l l s  has been shown [1] under  the influence of s o - c a l l e d  l o w - m o l e c u l a r -  
weight l i ve r  compounds.  At the same t ime,  there  is  evidence that cy top lasmic  DNA is nuc lea r  in or ig in  and 
that i ts appearance  is p romoted  by sepa ra t ion  of histories f rom the DNA [3]. 

In this inves t iga t ion  the effect  of hepar in  on pro te in  f rac t ions  and DNA of i so la ted  r a t  bepatocyte nuclei  
was studied. 

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

E x p e r i m e n t s  were  c a r r i e d  out on male  Wis ta r  albino r a t s  weighing 180-200 g. L ive r  t i ssue  of three  or 
more  an imals  was pooled for the invest igat ion.  The i so la ted  nuclei  [5] were  suspended in 0.14 M NaC1 (pH 
7.2) to which a 0.1% solut ion of sodium hepar ina te  had been added to produce a 0.05% solution. The suspens ion  
was incubated at  20~ for 2 to 10 rain. Control  nuclei  were  kept in 0.14 M NaC1 without heparin.  Histones 
were  ex t r ac t ed  f rom the control  nuclei  and the h e p a r i n - t r e a t e d  nuclei  with 0.25 N HC1, andpro t e in  was d e t e r -  
mined by Lowry ' s  method [8].  The DNA content in the nuclei  and superna tan t  fluid was de t e rmined  by Burtonrs 
method [4].  

F o r  the cy tophotomet r ic  m e a s u r e m e n t s  f i lms  of cont ro l  and h e p a r i n - t r e a t e d  nuclei  were  p repa red ,  fixed 
with 10% formal in ,  and s ta ined for DNA and for total and nonhistone pro te in  [2] .  Al together  50 nuclei  f rom 
each p r e p a r a t i o n  were  m e a s u r e d  pho tomet r i ca l ly  with the CITO-2 scanning and in tegra t ing  ey tospec t ropho tom-  
e t e r .  

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

A sma l l  quanti ty of DNA (1%), which did not change in the course  of incubation, was found in the s u p e r -  
natant of the control  nuclei.  After  t r e a tmen t  with heparin,  DNA appeared  in the superna tan t  and i ts  concen t r a -  
tion ( re la t ive  to the nuc lear  res idue)  i n c r e a s e d  in the course  of incubation with hepar in  (Fig. 1). 

The cont ro l  nuclei  contained histories in the p ropor t ion  of 15 pg per  nucleus.  On t r e a t m e n t  of the nuclei  
with hepar in  for 2, 5, and 10 rain the histories bound with the hepar in  and the hydrochlor ic  acid e x t r a c t  con-  
tained 8.17, 4.75, and 5.50%, r e spec t i ve ly ,  of the i r  cont ro l  amounts.  The d i f ference  between the amounts of 
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F ig .  1. D y n a m i c s  of r e l e a s e  of  DNA into s u p e r n a t a n t  d u r i n g  t r e a t m e n t  of r a t  
hepa tocy t e  nuc l e i  wi th  0.05% so lu t ion  of s o d i u m  h e p a r i n a t e :  1) c o n t r o l  nuc le i ;  
2) nuc le i  t r e a t e d  with h e p a r i n .  A b s c i s s a ,  i ncuba t ion  t i m e  (in min) ;  o r d i n a t e ,  
p e r c e n t a g e  r e l e a s e  of DNA into incuba t ion  m e d i u m .  

TABLE 1. Effect of Heparin o~i Content of DNA and Total and Nonhistone Proteins in 
Isolated Nuclei of Rat Liver Based on Results of Cytospectrophotometry (mean mea- 
surements of optical density for, 50 nuclei given in conventional units) 

Experi- i 
ment No. i control 

Total proteins 

heparin 
r de- 
crease in 
optical 
density 

Nonhlstone proteins DNA 

control heparin 

2028 
2039 
2309 
2311 
1834 
2403 
2131 

1070 
1122 
1234" 
1108" 
1194 
1152" 
1184" 

47,24 
44,98 
46,56 
52,06 
34,9 
52,06 
44,44 

12435 
1669~ 
I127~ 
I199 
1563~ 
1092 
l106T 

1395T 
1579T 
1278T 
1372 
1595T 
1113~ 
1217T 

I~ d e  - � 8 4  
[crease in 
optical control 
derhity 

1 - 
I - 

I -  

Mean 2151--84,8 1152-----43,0 46,03 1284--60,5 1364--61,~ 

1043 
I085 
I098 
1123 
i129 

171~38,8 

~ de- 
3tease in 

heparin Dptical 
Jensiry 

849 18,6 
939 13,5 
966 12,0 
953 15, l 
888 21,4 

llll 19,8 
1040 22,0 

965-----32,7 17,5 

*Difference between "total proteins-heparin" and "nonhistone proteins-control" not 

s ign i f i c  ant.  
~Di f f e r ences  be tween  "nonh i s tone  p r o t e i n s - c o n t r o l "  and "nonh i s tone  p r o t e i n s - h e p a r i n "  

not  s i gn i f i can t .  

bound h i s t o n e s  a f t e r  t r e a t m e n t  of the nuc l e i  for  5 and 10 min  was  not  s t a t i s t i c a l l y  s i g n i f i c a n t ;  i t  thus a p p e a r s  
tha t  b lock ing  of h i s tor ies  r e a c h e d  a m a x i m u m  a f t e r  i ncuba t ion  wi th  h e p a r i n  fo r  5 min.  

On c y t o p h o t o m e t r y  the o p t i c a l  d e n s i t y  of the nuc l e i  s t a i n e d  fo r  DNA fe l l  by 17.5% d u r i n g  the 5 min  a f t e r  
h e p a r i n  t r e a t m e n t  (Table  1). T h e s e  f ind ings  a r e  c l o s e  to the d e c r e a s e  in DNA in the n u c l e a r  r e s i d u e  o b s e r v e d  
in b i o c h e m i c a l  d e t e r m i n a t i o n s  (12%). The  o p t i c a l  d e n s i t y  of the nuc l e i  s t a i n e d  for  t o t a l  p r o t e i n s  f e l l  by  46% 
u n d e r  the s a m e  c o n d i t i o n s ;  the d i f f e r e n c e s  in the  o p t i c a l  d e n s i t y  of the nonh i s tone  p r o t e i n s  in the c o n t r o l  and 
of  the  t o t a l  p r o t e i n s  a f t e r  h e p a r i n  t r e a t m e n t  and a l s o  of  the  nonh i s tone  p r o t e i n s  in  the  c o n t r o l  and nonh i s tone  
p r o t e i n s  a f t e r  h e p a r i n  t r e a t m e n t  w e r e  not  s i g n i f i c a n t  in m o s t  e x p e r i m e n t s  (Tab le  1). 

The  r e s u l t s  of this  i n v e s t i g a t i o n  ind ica t e  s p e c i f i c i t y  of the ac t ion  of h e p a r i n  r e l a t i v e  to h i s t ones .  Under  
the e x p e r i m e n t a l  cond i t i ons  c h o s e n  an a l m o s t  to ta l  h is tor ic  b lock  qu ick ly  de ve lope d ;  nonh i s tone  p r o t e i n s  of the 
c e l l  nuc l e i  w e r e  not  a f f ec t ed  unde r  these  c i r c u m s t a n c e s .  A f t e r  the b l o c k a d e  of the h i s t ones ,  d i f fus ion  of DNA 
into the incuba t ion  m e d i u m  was  o b s e r v e d ;  the r e l e a s e  of DNA f r o m  the nuc l e i  was  a l i n e a r  funct ion of the 
incuba t ion  t i m e  and was  c o n f i r m e d  by  b i o c h e m i c a l  and c y t o p h o t o m e t r i c  d e t e r m i n a t i o n s  of DNA in the nuc le i  
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and in the supernatant .  A s i m i l a r  pa t tern  also was obse rved  by Ide [61 af ter  d issocia t ion  of deoxyr ibonucleo-  
pro te ins  by x r a y s  in expe r imen t s  in vivo. The r e su l t s  now obtained a re  in ag reemen t  with the view that one 
of the functions of his tones  is to de te rmine  the nuclear  local izat ion of DNA [ 3]. 
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R E S I S T A N C E  OF D I F F E R E N T  F O R M S  OF C Y T O C H R O M E  

P - 4 5 0  OF R A T  L I V E R  T O  F A C T O R S  D E S T A B I L I Z I N G  

T H E  M I C R O S O M A L  M E M B R A N E  

O. A. G r o m o v a ,  N. E .  Z a k h a r o v a ,  
V. V. L y a k h o v i c h ,  a n d  I .  B.  T s y r l o v  

UDC 612.351.11.014.46 

The effect of factors destabilizing the membrane of the liver microsomes on the spectral 
properties of cytochrome P-450 (P-448) was investigated in intact rats and rats receiving 
phenobarbital (PB) or 3-methylcholanthrene (MC). Considerable resistance of microsomes 
induced by PB and MC to enzymic and nonenzymic peroxidation of polyunsaturated fatty acids 
of membrane phospholipids was discovered. A clear difference was shown in the sensitivity of 
cytochrome P-448 and cytochrome P-450 of intact rats and rats receiving PB to in vitro treat- 
ment with sodium deoxycholate. The results indicate structural changes in the microsomal 
m e m b r a n e  during induction by PB and MC, which a re  two dif ferent  types of inducers  of the 
monooxygenases  of the l iver.  

KEY WORDS: cy tochrome P-450;  induction; peroxidat ton of lipids; deoxycholate.  

The system of monooxygenases, responsible for the metabolism of drugs, toxins, and hormones in the 
liver, is a membrane-bound polyenzymic complex with the property of reversibly increasing its activity in the 
response to administration of various xenobiotics to animals [4, 11]. Phenobarbital (PB) arid the polycyclic 
hydrocarbon 3-methylcholanthrene (MC) are representatives of two large chemically heterogeneous groups of 
inducers. The basic differences between the properties of the components of the above-mentioned enzyme sys- 
tem, when induced by PB and MC, have now been sufficiently well described [2, 4, 11], but little information is 
yet  avai lable  on the organizat ion of the m e m b r a n e  s t r u c t u r e s  of the m i c r o s o m e s  and their  mutual  re la t ions  
with the enzymic  complexes .  

Cytochrome P-450 is the t e rmina l  region of the e lec t ron  t r anspo r t  chain in the m i c r o s o m e s  and l ies in 
the hydrophobic zone of the m e m b r a n e  [ 1, 12] ; its action depends on the c h a r a c t e r  of the hydrophobic env i ron-  
ment,  in the c rea t ion  of which a leading role  is played by phospholipids.  
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