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t he  h ex o se  m o n o p h o s p h a t e  s h u n t  show q u a n t i t a t i v e  
r a t h e r  t h a n  q u a l i t a t i v e  c h a n g e s  d u r i n g  t h e r m a l  acc l ima-  
t ion  in t h e  b lue  crab,  Callinectes spaidus 8 I t  is of i n t e r e s t  
t h a t  the  musc le  a n d  h e p a t o p a n c r e a s  of t he  c rayf i sh ,  
Cambarus bartoni, r e spond  d i f fe ren t ia l ly  to t h e r m a l  accli- 
ma t i o n .  L a c t a t e  d e h y d r o g e n a s e  a c t i v i t y  increases  in 
musc l e  b u t  decreases  in the  h e p a t o p a n c r e a s  fol lowing cold 
acc l ima t ion  ~. 

The  ch an g es  in l ac t a t e  d e h y d r o g e n a s e  a c t i v i t y  in C. 
irroratus l a rvae  ind ica te  t h a t  me tabo l i c  r a t e  c o m p e n s a t i o n  
is no t  d i rec ted  a t  t he  m e a n  t e m p e r a t u r e  of  t he  cycle 
(15 ~ I f  t h i s  were the  case,  e n z y m e  ac t iv i t i es  a n d  
r e s p i r a t o r y  r a t e s  m e a s u r e d  a t  15 ~ shou ld  be v e r y  s imi la r  
in c o n s t a n t  an d  cyclic t e m p e r a t u r e  an ima l s .  Since a n i m a l s  
cu l t u r ed  und@r a cyclic t h e r m a l  r eg ime  are s u b j e c t e d  to  
b o t h  a d iu rn a l  h igh  and  low t e m p e r a t u r e ,  a d j u s t m e n t  
m a y  be cued  to ex posu re  to 1 pa r t i cu l a r  t h e r m a l  ex t r e me .  

A un i -d i r ec t iona l  e x t e n s i o n  of t he  zone of t h e r m a l  in- 
s e n s i t i v i t y  of r e sp i r a t i on  w a s  obse rved  in C. irroratus 
c u l t u r e d  u n d e r  cyclic t h e r m a l  cond i t i ons  4. The  o n t o g e n y  
of me tabo l i c  ra te  a d j u s t m e n t  m a y  be d e m o n s t r a t e d  b y  t he  
o b s e r v a t i o n  t h a t  t he  d ive rgence  of l a c t a t e  d e h y d r o g e n a s e  
a c t i v i t y  did no t  occur  un t i l  l a te r  in d e v e l o p m e n t .  Lac t i c  
ac id  p roduc t ion  ha s  been  d e m o n s t r a t e d  to be an  i m p o r t a n t  
f ea tu re  of m e t a b o l i s m  in c rab  t i s sues  1~ The  e l eva t ed  
l ac t a t e  d e h y d r o g e n a s e  a c t i v i t y  obse rved  in C. irroratus 
l a rvae  c u l t u r e d  u n d e r  cyclic t e m p e r a t u r e s  ind ica te s  in-  
c reased  c a p a c i t y  for p r o d u c i n g  a nd  dea l ing  w i th  lact ic  
acid. 
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Summary. Severa l  f r ac t ions  of m o u s e  D N A  were o b t a i n e d  by  g r a d u a l  p rec ip i t a t i on  w i t h  h i s t one  F1. The  a na ly s i s  of 
the i r  base co m p o s i t i on  revea led  t h a t  h i s t one  i n t e r ac t e d  selectively wi th  s equences  of D N A  rich in a de n ine  p lus  t h y m i n e ,  
regard less  of t h e  t y p e  of D N A  molecules  p r e s e n t  in t he  D N A  solu t ion  to be f r ac t iona ted .  

Accord ing  to ~ p o n a r  and  Sormov~% g r a d u a l  d ia lys i s  of 
D N A  an d  h i s tone  F1 so lu t ion  f rom a h i g h  ionic s t r e n g t h  
to 0.15 M NaC1 a t  n e u t r a l  p H  is a c c o m p a n i e d  by  a se lect ive  
i n t e r ac t i on  of historic w i th  sequences  of n a t i v e  D N A  r ich  
in aden ine  p lus  t h y m i n e .  The  effect  was obse rved  in ar t i -  
ficial m i x t u r e s  of bac te r i a l  D N A s  dif fer ing in the i r  base  
compos i t i on  as well as in calf  t h y m u s  DNA.  In  t he  l a t t e r  
case, a g r a d u a l  a c c u m u l a t i o n  of the  GC-rich satel l i te  D N A  
was  n o t ed  in t h e  s u p e r n a t a n t s  ob t a ined  af te r  cent r i -  
f uga t i o n  of the  h i s t o n e - D N A  complexes .  However ,  
P tuc i enn iczak  et  al. 3 f o u n d  s u b s e q u e n t l y  t h a t  D N A  
sequences  p rec ip i t a t ed  by  F1 wi th in  the  r ange  of 5 - 5 0 %  
of the  we igh t  of t he  ini t ia l  DNA,  a n d  p r e s u m a b l y  cor- 
r e s p o n d i n g  to t h e  m a i n  calf t h y m u s  D N A ,  do no t  u n d e r g o  
f r ac t i o n a t i o n  desp i te  the i r  h e t e r o g e n e i t y  in base  com-  
posi t ion.  This  o b s e r v a t i o n  led to the  a s s u m p t i o n  t h a t  m a i n  

b a n d  D N A  molecules  of calf  t h y m u s  D N A  o b t a i n e d  b y  
d e n s i t y  g r a d i e n t  c e n t r i f u g a t i o n  regard less  of the i r  base  
compos i t ion ,  differ f rom some  GC-rich f rac t ions ,  poss ib ly  
those  of sa te l l i te  D N A ,  in r e spec t  of t he  a m o u n t  of specific 
a reas  to which  the  F1 h i s t one  a t t a c h e s  in t he  e x p e r i m e n t a l  
cond i t i ons  applied.  
i t  was  the  a i m  of our  work  to  i nve s t i ga t e  the  course  of 
f r a c t i ona t i on  of some o the r  t y p e  of m a m m a l i a n  D N A  b y  
g r a d u a l  p rec ip i t a t ion  w i th  success ive  doses  of F1. For  th i s  
pu rpose  the  m o u s e  D N A  was  chosen  because  t he  base  
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Precipitation of histone F1-DNA complexes in 0.15 M NaC1 and base composition of obtained DNA fractions 

DNA fraction 1 2 3 4 5 6 

Complex I 100 0.1 0.11 • 0.02 11.4 -E 1.2 1.76 i 0.09 1.79 t 0.05 
Complex II 80.0 t= 2.0 0.1 0.17 :~ 0.02 15.0 q- 1.5 1.60 q- 0.09 1.62 ~- 0.05 
Complex III 58.0 i 2.6 0.1 0.19 ~ 0.02 13.9 ~- 1.0 1.46 ~ 0.09 1.51 :~ 0.06 
Complex IV 43.3 i :  4.2 0.2 0.41 • 0.02 24.5 i 0.7 1.35 4- 0.07 1.39 ~ 0.05 
Final supernatant 21.5 -~ 2,0 - 0.59 • 0.02 35.2 ~ 2.9 1.24 • 0.08 1.24 • 0.06 
Whole DNA - 1.40 1.44 

The results reported in columns 1, 3, 4, 5 und 6 are mean values from 3 experiments :t= SD. Column 1: concentration of DNA solution before 
dialysis (~.g/ml); column 2: weight ratio of F1-DNA before dialysis; column 3: the fraction of DNA in the precipitated complex, calculated 
at each step of the fractionation course from the content of DNA in the solution before dialysis and in the corresponding supernatant; column4 : 
the recovery of DNA in the precipitated complex expressed as the percentage of total DNA present in the initial solution to be fraetionated; 
colunln 5 : composition of 4 main bases in M% expressed as A + T/G + C coefficient ; column 6 : relative value of adenine and guanine content, 
expressed as A/G coefficient, measured by the distribution of radioactivity in purine bases of DNA prelabeled with sodium-C14-formate by 
growing the L5178Y cells in vitro in the presence of this precursor. 
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composi t ion of its satel l i te  DNA,  compris ing about  10% 
of to t a l  DNA,  is known to be s ignif icant ly AT-r icher  t h a n  
t h a t  of the  main  band 4. 
Materials and methods. D N A  was isolated from murine  
leukemia  L5178Y lymphoblas t s  according to Marmur~. 
His tone  F1 was prepared  f rom calf t h y m u s  by ex t rac t ion  
wi th  5% perchloric  acid according to Johns  6. His tone  F1- 
D N A  complexes  were obta ined  by  mixing suitable vo lumes  
of the  F1 solution wi th  the  D N A  solution, both  in 2.0 M 
NaC1, to give required weight  rat io and gradual  dialysis 
down to 0.4 M NaC1 (4 h), 0.3 M NaC1 (2 h) and 0.15 M 
NaC1 (overnight) at  4 ~ all the  NaC1 solutions were 
buffered wi th  0.013 M sodium phospha te  (pH 6.8), as 
described by  Sponar  and Sormov~2. 
The precipi ta tes  formed were centr i fuged for 30 min  a t  
10,000 • g. The f rac t ion of D N A  in the  complex  was de- 
te rmined  from the  difference in absorbancy  a t  260 nm 
between the  corresponding D N A  solution before the  ad- 
di t ion of F1 and the superna tan t  af ter  F 1 - D N A  centr i -  
fugat ion,  corrected for changes of D N A  concent ra t ion  
dur ing dialysis. For  es t imat ion  of the base composi t ion 
of the  D N A  in the h i s tone -DNA complexes  D N A  was 
hydrolysed in perchloric acid and its bases separated by  
the  paper  ch roma tog raphy  on W h a t m a n  No. 1 paper  wi th  
a solvent  sys tem composed of propan-2-ol-12 M HCl-wate r  
(85: 22: 18) or by  thin  layer  ch roma tog raphy  on D E A E  
cellulose wi th  a solvent  system n-butanol-methanol-conc.  
ammonia -wa te r  (60:20:1 : 20) as described elsewhere 7. 
The bases were located under  UV-l ight  and their  con ten t  
was es t imated  in the  0.1 M HC1 eluates by  UV-absorp t ion  
propert ies.  Dis t r ibut ion  of rad ioac t iv i ty  in the chromato-  
grams of the labelled D N A  hydrolysa tes  was de termined  
in the  Packard  Tri  Carb l iquid scint i l lat ion counter  in 
P P O  and P O P O P  solution in toluene.  
Results and discussion. The f ract ionat ion of mouse D N A  
by  his tone F1 was inves t iga ted  under  the  following con- 
dit ions : to the solut ion of whole D N A  in concent ra t ion  of 

about  100 ~xg/ml suitable vo lume of F1 (approximate ly  
2 mg/ml) was added to give the  required h i s t o n e - D N A  
weight  ratio.  The  mix ture  was subsequent ly  dialysed and 
centr i fuged as described in Materials  and methods.  In  the  
obta ined supe rna tan t  salt  concent ra t ion  was increased to 
2.0 M NaC1 and af terwards  the  nex t  dose of F1 solut ion 
was added.  The  mix tu re  was then  dialysed and centr i-  
fuged. The whole procedure  was usual ly  repeated 4 t imes.  
In  D N A  precip i ta tes  obta ined  at  every  step of f ract iona-  
t ion the  base composi t ion was es t imated  by  2 different  
methods.  The  table  shows t h a t  in the  result  of the frac- 
t ionat ion  procedure  described above,  5 fract ions of D N A  
differing in base composi t ion were obtained.  Those results 
are in line wi th  the  suggestions by Sponar  and Sormovat 2 
that ,  in the in terac t ion  of histone F1 wi th  D N A  under  the  
applied exper imenta l  conditions,  we are dealing wi th  a 
high degree of se lec t iv i ty  making  it  possible to dist inguish 
be tween sequences of only s l ight ly different  composit ion,  
regardless of the  type  of D N A  molecules present  in the  
D N A  solut ion to be f ract ionated.  Several  tr ials of the  
f rac t ionat ion  procedure  performed by  us, using var ious  
concentra t ions  of D N A  of the  ini t ial  solutions, have  lead 
us to the  conclusion tha t  the greater  concent ra t ion  of 
D N A  the  lower se lec t iv i ty  of h i s tone-DNA binding occurs. 
On the other  hand,  under  s t r ic t ly  defined conditions,  the  
reproducibi l i ty  of the  course of f ract ionat ion was ve ry  
high. I t  thus  seems t h a t  the effect of selective precipi ta t ion 
of defined D N A  molecules by  his tone F1 might  be of 
prac t ica l  use in subtle f rac t ionat ion  of var ious  sequences 
of the genome differ ing s l ight ly  in base composit ion.  
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Summary. Plasma  dopamine-f l -hydroxylase  enzymat ic  ac t iv i ty  and immunoreac t ive  prote in  levels in human  umbil ical  
cord blood are on ly  about  2% as great  as va lues  in the  blood of older subjects.  E r y t h r o c y t e  ca techol -O-methyl t rans-  
ferase ac t iv i ty  levels in umbil ical  cord blood are ve ry  similar  to those in the  blood of adul t  subjects.  

Several  new poten t ia l  b iochemical  measures'  for the char-  
ac ter iza t ion  of the  s ta tus  and funct ion of the human  sym- 
pa the t i c  nervous  sys tem have  been developed recent-  
ly. Inc luded among  these are de te rmina t ions  of p lasma 
dopamine-f l -hydroxylase  (DBH, E.C. 1.14.17.1) ac t iv i ty  
and of e ry th rocy te  (RBC) ca techol -O-methyl t ransferase  
(COMT, E.C. 2.1.1.6) act ivi ty .  The  regula t ion  of these 
enzyme act ivi t ies  in human  blood mus t  be unders tood to 
make  possible the  in te rpre ta t ion  of the  results of clinical 
studies in which COMT and D B H  are measured.  For  
example,  genetic  factors  p lay  an impor t an t  role in the  
regula t ion of bo th  COMT and D B H  act ivi t ies  in blood *, 5. 
Changes in h u m a n  plasma D B H  ac t iv i ty  dur ing growth  
and deve lopment  have  also been described s, L As one step 
in the  fur ther  s tudy  of the  effects of g rowth  and develop-  

men t  on human  p lasma D B H  and RBC COMT activit ies,  
we have  measured  these enzyme act ivi t ies  fit umbil ical  
cord blood samples from a group of r andomly  selected 
infants.  
D B H  ac t iv i ty  was de te rmined  by the method  of Molinoff 
et  al. as modif ied to measure  p lasma enzyme ac t iv i ty  s-l~ 
1 uni t  of enzyme ac t iv i ty  represented the  product ion  of 
1 nmole  of f l -phenylethanolamine (f l-phenylethylamine as 
substrate) or 1 nmole  of oc topamine  ( tyramine as sub- 
strate) per  h per  ml. Immunoreac t i ve  D B H  ( IDBH) was 
determined by  rad io immunoassay  wi th  125I radio- iodinated 
human  pheoch romocy toma  D B H  as ant igen and rabbi t  
an t i -human  pheoch romocy toma  D B H  as an t ibody  11. 
E r y t h r o c y t e  COMT ac t iv i ty  was measured by the  me thod  
of R a y m o n d  and Weinshi lboum,  an assay tha t  includes 


