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A study of denaturation of rat  l iver nucleic acids by heat in solutions of steroids (viadril, 
6-rnethylprednisolone, and cortisol) showed that the presence of s teroids in a solution of 
physiological ionic strength does not significantly a l ter  the charac te r  of thermal  denatura-  
tion. 

It is generally agreed that hormones influence the synthesis of protein and nucleic acids [5]. Chemi-  
cal interaction between molecules of DNA and doexyribonucleoprotein (DNP) and steroids can lead to sub- 
sequent s t ructural  changes which, in some cases,  can be detected by a comparat ive s t ructure  of the dena- 
turation of native and modified biological macromolecules  [3]. Several pre l iminary  models of the action of 
hormones on gene express ion have been suggested [9], but the problem is not yet finally settled. If hor -  
mones act direct ly  on chromosomes  [8] this effect can be described as action at the molecular  level, at 
which the complementary  strands of DNA, twisted into a helix, separate  as the resul t  of weakening of the 
c ross - l inkages .  Absorption of the biopolymers at 260 nm is a sensitive index of the degree of separation 
of the strands during the action of physicochemical  agents.  

In the present  investigation the  possible action of a number of s teroids  on the thermal denaturation of 
DNA and DNP solutions under physiological conditions was investig'ated. 

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

Samples of ra t  l iver DNA were obtained by a modified Marmur ' s  method [13]. rhe  protein content, 
est imated by Lowry ' s  method [11], in the samples did not exceed 1-2%. The DNA concentration was de-  
termined spectrophotometr ical ly .  The charac ter i s t ic  viscosi ty  (~) was 68 dl/g, the sedimentation constant 
(K s) 20S. The samples of rat  l iver DNP were isolated in 0.7 M NaCl solution by the method of Mirsky and 
Pol l is ter  [14]. The N/P  ratio was 3 .6 -4 .2 ,  E(p)260 =6800-7200; 77=32 dl /g .  Purification and chromato-  
graphic separation of the DNA samples thus obtained were car r ied  out on a column with aminoethylcellulose.  
The chief "peak" was chosen and dialyzed against  the solvent until the neces sa ry  DNA concentration and 
ionic strength of the solution were obtained. The solvent for DNA was 0.15 M NaC1 plus 0. 001 M EDTA 
(pH 6.9) and for DNP 0.7 M NaC1 (pH 7.0). 

Sedimentation analysis  of the DNA was car r ied  out in a 5pinco-E analytical ul tracentrifuge with an 
ultraviolet  optical system, in a concentration of 17 #g/ml  and at 20~ The molecular  weight (M) was ca l -  
culated f rom the value thus obtained by the equation: 

0.445 log M = 1.819 -[- log ($20,w--2,7) [4]. 

The v i scos imet r i c  determinations were car r ied  out in a low-gradient  three-bal l  Ostwald v i seos imeter  
(Pl =69.0, fi2 =45.3, /33 =22.6 sec -1) o All the measurements  were made at a tempera ture  of 25.0+ 0. I~ 
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TABLE 1. P r i n c i p a l  c h a r a c t e r i c t i c s  of T h e r m a l  Dena tu ra t i on  
of Rat  L i v e r  DNA and DNP 

DNA sample 

u,, ~ 0  

~ ' ~  �9 , . 2 3 1  DNP sample 

Native DNA plus viadril 
1,0Xl0 -5 M 
1,0X10 -6 M 
6- methylprednisolonr 

1,OX I0 -5 M 
I,OXIO -6 M 

Cortisol: 
3,1• l0 -5 M 
1 ,0X 10 - 6  M 
+50% ethanol 
(0,1 ml) 

3,5 38 
39 

84,5 38 

38 

39 
38 

83 36 

Native DNP plus viadril 
3,t• -~ M 

+ 6 -  m e t h y l p r e d n i s o l o n e  

3,1 • -~ M 
Cortisol 

0,5X 10 -~ M 

~!-50% ethanol 
(0,05 ml) 

, . ~ 3  

~ ~-~,~, ~ ~.~ 

90 29 
90,5 32 

9i 33 
i 

8~ 32 
I 

87,5 29 

/,5 

1,3 

],/ 

F ig .  1. Re la t ive  a b s o r p -  
t ion of DNA so lu t ions  with 
s t e r o i d s  as  a func t ion  of 
t e m p e r a t u r e :  1) DNA plus  
3. I x i0-5 M 6-methyl- 

prednisolone ; 2) DNA, 
native preparation; 3) DNA 
plus i. 0 • 10 -5 M viadril. 

Abscissa, temperature (in 
~ ordinate, relative ab- 

sorption at k =260 nm. 

The value  of M f r o m  the v a r i o u s  p r e p a r a t i o n s  obta ined  was ca l cu la t ed  by 
the equa t ion :  

0.665 log M=3,863~Iog[(~)~-5]. 

The choice of s t e r o i d s  was d e t e r m i n e d  by ind ica t ions  in the l i t e r a -  
t u r e  of t he i r  pos s ib l e  ac t ion  on DNA and a l so  by t he i r  so lub i l i ty  in  aqueous  
so lu t ions .  The s t e r o i d s  used w e r e :  1) v i a d r i l  (USA) ; 2) 6 - m e t h y l p r e d -  
n i so lone  (West Ge rmany) ;  3) co r t i so l  (Holland). The so lven t s  for+the 
f i r s t  two s t e r o i d s  were  0.15 M NaCI plus  0. 001 M EDTA for  r e a c t i o n  
m i x t u r e s  with DNA and 0 .7  M NaCI for  DNP. Cor t i so l  was d i s so lved  in 
50% e thanol .  

DNA and DNP were  incuba ted  with the s t e r o i d s  at  25~ for  d i f fe ren t  
p e r i o d s  of t i me .  T h e r m a l  d e n a t u r a t i o n  of DNA and DNP in the p r e s e n c e  
of s t e r o i d s  was c a r r i e d  out d i r e c t l y  in  the c o n s t a n t - t e m p e r a t u r e  cel l  of a 
type sF -4A  s p e e t r o p h o t o m e t e r  ( t e m p e r a t u r e  range  20-94~ incuba t ion  
t ime  at  a given t e m p e r a t u r e  5 rain) .  

E X P E B ~ M E N T A L  B E S U L T S  

Since DNA of a n i m a l  o r ig in  is  highly he t e rogeneous  in compos i t ion ,  
the s a m p l e s  of DNA i so la ted  were  c h r o m a t o g r a p h i c a l l y  e n r i c h e d  on a 
co lumn  with a m i n o e t h y l c e l l u l o s e ~  The o r ig ina l  DNA p r e p a r a t i o n  s e p a r a t e d  
on f r a c t i o n a t i o n  into th ree  peaks .  To a s s e s s  the degree  of p o l y m e r i z a -  
t ion  of the pu r i f i ed  DNA p r e p a r a t i o n  (the chief "peak") s e d i m e n t a t i o n  
a n a l y s i s  was p e r f o r m e d .  The s e d i m e n t a t i o n  coeff ic ient  was 20 S, c o r -  
r e s p o n d i n g  to a m o l e c u l a r  weight  of 8 • 106. 

It is c l e a r  f rom the r e s u l t s  given in Tab le  1 and Fig .  1 that  the 
s t e r o i d s  a l t e r e d  the m e l t i n g  t e m p e r a t u r e  of both DNA and DNP. Viadr i l  
and 6 - m e t h y l p r e d n i s o l o n e ,  for i n s t ance ,  r a i s e d  the m e l t i n g  t e m p e r a t u r e  
of both DNA and DNP, and the g r e a t e s t  s t a b i l i z i n g  ac t ion  was shown by 
6 : m e t h y l p r e d n i s o l o n e  in low c o n c e n t r a t i o n s  (an i n c r e a s e  of 3.5~ in the 
m e l t i n g  t e m p e r a t u r e  c o m p a r e d  with the o r ig ina l  DNA p r e p a r a t i o n ) .  By 

c o n t r a s t  with v i a d r i l  and 6 - m e t h y l p r e d n i s o l o n e ,  co r t i so l  had a d e s t a b i l i z i n g  act ion,  r e d u c i n g  the m e l t i n g  
t e m p e r a t u r e  of DNA and DNP by 3~ P r e l i m i n a r y  incuba t ion  of the DNA and DNP s a m p l e s  in the p r e s e n c e  
of s t e r o i d s  for  d i f f e ren t  pe r iods  of t ime  (1, 4 ,and 24 h) caused  no subsequen t  changes  in the c h a r a c t e r  Of 
d e n a t u r a t i o n  of the DNA and DNP p r e p a r a t i o n s  which d i f fered  f rom those d e s c r i b e d  a l r e a d y .  

The m e l t i n g  t e m p e r a t u r e ,  as  a funct ion  of the nuc leo t ide  c ompos i t i on  of nuc l e i c  ac ids  and a l so  of the 
p r o p e r t i e s  of the so lven t  (pH, ionic  s t r eng th  of the solut ion,  and so on), can  be used as  a m e a s u r e  of the 
t h e r m o d y n a m i c  s t ab i l i t y  of the "me l t ing"  s t r u c t u r e  unde r  the p a r t i c u l a r  condi t ions  c onc e r ne d  [2]. 
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It was concluded f rom a compar i son  of the mel t ing curves  of DNA and DNP samples  t rea ted  with the 
above-ment ioned  s te ro ids  under different  conditions (Table 1) that the secondary  s t ruc tu re  of the DNA was 
a l te red ,  but not to the same extent as by the act ion of some ant ibiot ics .  

Resul ts  obtained by other  worke r s  [6, 10, 12] studying interact ion between s te ro ids  and DNA do not 
contradict  those of the p resen t  invest igat ion.  Differences  in the c h a r a c t e r  of the action of s te ro ids  on the 
s tabi l i ty  of nucleic acids were  eVidently due to d i f fe rences  in thei r  s t ruc tu re .  To de te rmine  unequivocally 
whether  s te ro ids  can fo rm complexes  with nucleic acids or  nucleoprote ins  and to examine the conditions of 
their  format ion,  r e su l t s  obtained by other  methods a re  requi red .  The specif ic i ty  of the nucleic acids ,  the i r  
molecu la r  weight, and their  guanosine and cytosine composi t ion a r e  probably  impor tan t  f ac to r s  [7]. 

The control of gene act ivi ty by the act ion of s teroid  hormones  in vivo evidently incorpora tes  more  
del icate  r egu la to ry  mechan i sms .  In this r e spec t  an important  role  is evidently played, f i r s t ,  by t r anspo r t  
pro te ins  par t ic ipa t ing  in hormonal  cytorecept ion,  and second, by r e p r e s s o r  prote ins  regula t ing the func-  
tional s ta te  of the genes.  The poss ibi l i ty  cannot be ruled out that changes in m e m b r a n e  pe rmeab i l i t y  for  
cer ta in  ions produced by hormones  may ac t iva te  the gene [1]. 
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