
t was pointed out  by  F u o s s  in 19491 t h a t  desoxyribose nucl 
~lyte and the early exper imental  results in respect  of viscosit: 
~n and electric conduct ivi ty  obtained in 1924 by HAMMARS: 
dous capture  of sodium counter  ions, may  be looked upon 
• ties. Many of the physico-chemicaI da ta  obtained since, e.g., 
~e explained by  the present  theory  for polyelectrolytes 5-7, 
ions model substances s - n  tha t  this theory  may  also be apl 
gion solutions and thus  to DNA solutions. 
"he dielectric propert ies  of DNA solutions under  varying c 
d at  this labora tory  12.rs and the results  have been interpret 
~. The dipolar s t ruc ture  of DNA and an orientat ion polarizati 
dielectric increment  and dispersion. 

los t  of the  investigations have been carried out  at  p H  6-  7 an 
Lrise mainly from the phosphoric  acid groups, as the amino, 
i The m a x i m u m  negative charge will only be obtained a t  "ii 
of the sodium counter  ions in Na-DNA at  other  concentra 
considerably, especially wi th  excess counter  ions when so( 

ed. 
?he dielectric increment  m a y  be assumed to be an expressi( 
)lyion. The results obtained*S, 14, i.e. sharply  increasing inc 
sing dilution of Na-DNA solutions, and a sharp drop of t h  
xe then  in agreement  wi th  the changes of the net  charge as ~, 
drops sharply  on decrease of the ionization by  addition of t 
dizing the free DNA (obtained by  t r ea tmen t  of Na-DNA with  
~ide, the increment  increases from 1. 7 dielectric cons tan t  (DC 
7.3 (0.02 % w/v  of "mois ture-f ree"  Na-DNA) 10. 

n other  exper iments  wi th  deaminated Na-DNA (nitrous acid 
~f the amino groups and decreased the N / P  ratio from 1.69 l 
c dispersion was unchanged,  i.e. the increment,  the critical 
were the same as for unt rea ted  Na-DNA (in o.o2 % aqueoc 
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*ressmn of the net  negative charge 
increment  per  gram per litre wii 
the increment  with excess countq 

stated above. Moreover the incr 
hydrochloric acid 14, Similarly, c 

t r ea tmen t  of Na-DNA with  ion exchange resins) wi th  sodiu 
DC) units  at  p H  3.9 to 7.6 DC uni 

t r ea tmen t  which removed abot 
to 1.52 ) it was found tha t  the d 

critical wavelength  and the course of t t  
ueous solution) 1°. This is cont ra ry  l 

~xplaining dielectric data  bu t  it agrees wi th  the importance of tt 
his connection it may  be pointed out  t ha t  the increments  per  pho 
ne  for comparable  Na-DNA and nucleohistone (DNHi) specimel 
phorie acid groups per  uni t  volume) are of the same order 15. AI'~ 
endent  upon concentrat ion and excess sodium ions in the same wa 
adicate tha t  the phosphoric  acid groups in D N H i  are ionized, ar 
DNA and histone in "na t ive"  DNHi  would not  comprise the pho 
~tent. In  " syn the t i c"  nucleoproteins, however, this may  be the cas 
fferent solubilities. 
lents of various DNA salts (obtained by neutralizing aliquots 
r hydroxides) were determined (at concentrat ions equivalent  1 
'.3) the following order for the increments  was obtained 1° 

Li+ > Na + > K ~ _  NH4+ >~ Mg+Z 

ese ions are in inverse order, which is in agreement  with the k 
se ions. I t  favours the polyelectrolyte aspects given above for DN2 
sing the increment  of Na-DNA of Na, K, and Mg chlorides is 

:> Na 14. Similarly, the influence of various amines on the osmot 
es wi th  these aspects. 
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acid groups assumed above. In  this 
phoric acid group per  uni t  volume 
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the increments  for D N H i  are dependent  u 
as for Na-DNA. This seems to indicate 
thus  the main linkages between DNA 
phorie acid groups to any  large extent .  
which would explain, e.g., the different 

When  the dielectric increments  
deionized DNA with  the proper  
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Li+ 

Thus  the screening effects of the,, 
exchange affinities found for these 
Also the effectiveness in decreasin 
agreement  herewith, viz. Mg >~ K > 
pressure of DNA solutions 2, agrees 
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