
/arious functions have so far been ascribed to cell 
ological studies. Requirement of energy-rich phosp 
nced by the following facts: (I) the turnover of pent 
ucleus is more rapid than in the cytoplasm *, 2, a, and tt 
a quite extensive4; (2) an enzyme catalyzing the sy 
otide (DPN) from adenosine tr iphosphate (ATP) and: 
y found in nuclei and the formed DPN is probably t~ 
m activity of the glycolytic enzyme system has be( 
.wer, the oxidative enzyme system has not been fou~ 
~. expectation that  nuclei must  contain ATP, even if t t  
not take place therein. 
n 195o, NAORA AND SIBATAN110 proposed a histocher 
cid-soluble phosphates, including ATP, which were 
the cytoplasm of rat  liver, intestine and striated mu 
uncertainty about the validity of the technique em t 

:herefore a biochemical analysis has been made on tt  
,, among nuclear and cytoplasmic fractions of rat  livm 
t. Present investigation has now confirmed the ea 
s not only in the cytoplasm but also in the nucleus. 
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MATERIAL AND METHODS 

;ht 200-220 gram) were sectioned into small pieces and placed 
2) for five minutes.  Then, the frozen tissue was dried in a freez 
at - - 2 0  ° C. 
)n of nuclei from the dried tissue was essentially the same as th 
gREY el al. TM. The medium used for the isolation of nuclei was carb( 

,leum ether was centrifuged at 3ooo r.p.m, for 15 minutes. A thre 
rhe upper layer, characterized by its white color and fine granule 
,tula. The same procedure was repeated on this fraction and, tl 
ed. The nuclear fraction was purified from the middle layer of tl 

reported that nuclei of the normal rat liver were difficult to isola 
reals, we could obtain a small amount of almost pure nuclei wil 
73. But it seems that these nuclei represent a certain special ty I 
uclear population of rat liver. 
:ion was suspended at sp. gr. 1.1o2 and centrifuged, a turbid supe 
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The  principle of the isolation 
proposed by  B E H R E N S  TM AND ALLFREY eta 
tetrachloride and pet ro leum ether. 

The homogenate  wi th  pe t ro leum 
layered sediment  was  obtained. The 
was  carefully picked wi th  a s p a  
cytoplasmic fraction was  obtained. 
sediment .  
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wi thou t  p r e t r ea tmen t  of the animals 
a specific gravi ty  of 1.265 to 1.2. 
ra ther  t han  the average in the nuclear " 
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['he fractionated morphological  units  can be seen in 17 
;elated nuclei  were a lmost  free from cytoplasmic  cor 
nuclei,  which m a y  be of non-parenchymal  origin, w 

on. It  has been assumed that the numerous formed be 
on (Fig. 1) are cytoplasmic  debris originating from l 
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ration, showing cytoplasmic debris and a few slnall nuclei staim 
)hotographed with Fuji E filter (monochromatic  green filter, 53oo 

nuclei stained with methyl  green-pyronin and photographed wi 
Schott  RG-+ filter, x IOOO. 

xl mitochondria  separated in noll-aqueous media; stained b\" .\[_ 
cedure and photographed with l.'uji E filter. • 24oo. 

Fig. t 

Fig. J. Crude cytoplasmic preparat ion,  
with methyl  green-pyronin and t 

Fig. 2. In tac t  and f ragmented nuclei 

Fig. 3. Individual aud aggregated 
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Homogenate 1~ ~tctca¥ i~y~opta, 

A 7-P/DNA-I'  0.885 
. /7-P/PNA-P 0.13o 

I 'NA-I ' / I)NA-I '  ().79 °.333 

?he resul ts  of the  chemical  analys is  of the  var ious  
I. Labi le  phospha te  (or A7-P), which is assumed hm 
fract ions.  As shown elsewherO 6,~7, the  D N A  conten 

l s tan t  a t  a given g rowth  s tage of the  rat .  I t  is thus 
e homogena te  and in the  nuclear  f rac t ion can be ta 
e labi le  phospha te  con ten t  per  cell and  per  nucleus r 
/ D N A - P  of the  nuclear  f ract ion is 0.396, while t h a t  
• I t  should  be no ted  t ha t  the  nucleus conta ins  45% 
:he i so la ted  nuclei  represen t  the  moda l  popu la t ion  of n 
respect  to the  chemical  composi t ion•  The mi tochond 
t i ty  of ATP,  a l though the  ATP conten t  of the  to ta l  

['he ra t io  of P N A - P / D N A - P  of the  homogenate ,  or 1 
ell, is 6.79, while P N A - P / D N A - P  of the  i sola ted  nu 
~A per  nucleus, is 0.333. The cy top lasmic  f ract ion c 
• This  does not  mean  t ha t  the  cy top la sm conta ins  

of the  whole homogena te  
ATP per  cell, if we assure 

of nuclei  in the  t o t a l  homogenat  
ochondr ia l  f ract ion conta ins  a hig 

mi tochondr i a  of a single ce 

the  re la t ive  amoun t  of PN 
nuclei,  or the  re la t ive  amour  

con ta ined  a small  amoun t  
DNA,  since the  cytoplasmJ 

nuclear  con tamina t ion .  The ra t io  of ATP to P N A  in tt: 
L smal ler  t han  in the  mi tochondr i a l  fract ion.  Even  if mit t  
han the r ema inde r  of the  cy top lasm,  the  difference in the.~ 
caused by  the difference in P N A  con ten t  only. I t  m a y  we 

pa r t  of cy top lasmic  ATP is confined to mi tochondr ia .  

)hosphate  content  per  cell" used in this  pape r  has only 
l iver  t issue has var ious  po lyp lo id  nuclei  and  non-parer  

:fer cells, etc. However ,  the  i sola ted  nuclei  belong to 
1 nuclei,  so t ha t  the  t e rm " labi le  phospha te  con ten t  p( 
ta t i s t ica l  t han  " labi le  phospha te  conten t  per  cell".  Thu 
nent  to compare  the  labi le  phospha te  con ten t  per  cell wit 

- - -  o -  

t h a t  the  
wi th  
q u a n t i t y  
could  not  be de te rmined .  

The 
per  cell, 
of P N A  
DNA.  
f rac t ion was not  free from nuclea 
cy top lasmic  fract ion is much  
chondr ia  are poorer  in P N A  than  
two ra t ios  is too grea t  to be caused 
be pos tu l a t ed  t ha t  the  ma jo r  

The expression " labi le  phoslc 
s t a t i s t i ca l  meaning,  for the  
chyma l  cells, such as Kupffer  
special ized type  of l iver  cell 
nucleus"  used here is less s ta t i s t ica  
a l though  it  m a y  not  be pe r t inen t  
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by small  and fine granules.  The s 
it was below tile l imit  of the res 
the size of these gramfles was n~ 
reow, r, th~,se granules  s t a ined  by  
t ion was much higher  than  for the  
m - K u l l ' s  procedure.  
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~ssumed that the Krebs cycle is lacking within the m 
dytic enzyme system does not supply sufficient energ 
trasitic" on the cytoplasm for its energy supply ; othe 
ing system should be at work in the nucleus. The 
,ounds are transferred from the cytoplasm to the nuc 
!act that  naked nuclei cease to show normal met~ 
.eated cells m. 
Do "the action and the maintenance of the genes" re 
em seem to be lacking. However, the contribution 

action" is worth studying. 
[t may be pertinent to remember that the mechanism 
rots, i.e. the chromosomes 2° and the spindle fibers m, 
mscular contraction. Furthermore, although the stru 
i is homogeneous, the heterogeneous distribution of 

is observed in nuclei treated with fixatives and othe: 
:erfere their functional state 22, may be correlated to 1 
It will then readily be understood that the fact that r 
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tung  des Vorkommens  von ATP im Zellkern wurde erOrtert. 
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