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7he methods so far existing for the separation of in 
the phosphoric esters of adenosine (ATP, ADP, AM 
.~ determination of the former, are those worked out 
g advantage of the precipitation of PP in the form of 
ding to JoNEs, at pH 5 according to KORNBERG. The 
N HC1 and PP  is valued by determining orthophospl 

jo C. According to KORNBERG, a correction is given fo 
; precipitate, this compound being determined spectr 
:he use of both these methods is, however, restricte 
~s, and they lack an exact estimation indicating whict 
fir use for quantitative purposes• 
7he recent investigations by NEUBERG AND MANDL 
~ERG 4, which point out the solubilizing action of AT 
focussed our attention on the importance that the 
nd ATP might have when one of these compounds i 

n the present study we have, therefore, intended to 
lbilizing action on PP, and how such an action mig 

restrlctea to a narrow range oI col 
which are the limits and the erro'. 
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ATP on various inorganic salt 
reciprocal concentrations , 

is determined in the presen( 

make clear whether ATP h~ 
iht influence the quantitati~ 

wide range of pH (from pH 4.8 to pH 8.6). 
oncentrations of the substances used correspond more 
;ue samples on which the determination of PP  is usuali 

g the various substances at the molarity shown in Table 
[ 4.8 with I M acetate buffer. 
nl o.I M MnCI~, the solution was left standing at roo~ 
minutes and the precipitate formed was collected by cel 

~ernatant was then raised by 0.2 units with NaOH and J 
rely raised at intervals up to pH 8.6, the precipitate form~ 
,ch time removed by centrifugation. 
removed was dissolved in 1. 4 ml o.I N HC1 and dilut( 
solution aliquots were removed for: 

in their 
The 
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have 
PP and 
of the other. 

In 
a solubilizin 
determination of PP over a wide 

The amounts and the conc 
less to those existing in tissue 
carried out. 

The solutions, containing 
were initially adjusted to pH 

After addition of 0.2 ml 
temperature for at least 30 minutes 
trifugation. 

The pH of the clear su[ 
the same way it was successivel 
at each pH interval being each 

Each single precipitate 
with 1.8 ml H,O. From this 
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• Solution A contained 1.2 p M  Na4P20~; Solution B 1.2 p 
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4.8 5.2 5.7 6.4 7.(3 7.5 8.6 4.8 5.2 5.7 6.4 7.0 7.6 &6 
pH pH 

pM Na4P20 ~ + 5.2 pM NaATP 
tMP; Solution C 5.2 p M  NaATP + o.59 p M  N a A D P  + o.443 p 
a final volume of 3.4 ml by  addit ion of o. 4 ml I M acetate buff 

~/ of the substances  determined. For  acid-labile P they  are giv 
d a t  each p H  are obtained by  adding to the values determined , 
H concerned, the values determined on the precipi tates  formed 
low the a m o u n t  of each substance still in solution at p H  8.6 wh 

the a m o u n t  of the substance initially present  in the solution, t 
verage of three or more  different determinat ions.  

; (Fig. IA)  in the proportion of 95% at pH 4.8 and of tt 
a recovery of lO7% is obtained. At this pH traces of P 

~ehaviour when in solutions containing also P (Table I n 
precipitated by Mn +2 in amounts increasing with the p 
recipitation at pH 8.6 (Table I D). 
both PP and ATP (Fig. I B), the amount  of acid-labile 
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Fig. I. 
o .59/zM N a A D P  + o.443 p M  AMP; 
AMP. They  were all b rough t  to 
p H  4.8. Resul ts  are given in /*M 
in p M  of PP.  The figures p lot ted  
the precipi ta te  formed a t  the p H  
lower pH ' s .  The vert ical  lines show 
the horizontal  dot ted  lines show 

da ta  are the avera 

by Mn +2 from pure solutions 
lOO% at pH 5.7. At p H  8.6 
are still found dissolved. 
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while on the contrary, P is 
value, reaching nearly full preci] 
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precipitate together with AMP, ADP, PP  and P, that 
hydrolytic breakdown of ATP that precipitate the 

dso Table I C, D, E, B). 

A 

• .2 ItM N a i P ,  O 7 1.2 IzM NatP20 ~ -I 0.78 I*M KtHPO~ 
+ l tM N a A T P  + 0.59 # M  N a A D P  + o. 

0.78 p M  K,  HPO,  

P acid-labile P P 

o.167 1.13 o.128 
O.281 1 . 2 0 6  0 . 2 0 2  

o.415 1.241 o.5o6 
o.844 1.274 1.315 
0 . 8 9 2  1 .314  
o.893 1.331 

con t a i n i ng  t he  different  s u b s t a n c e s  in t h e  amo~ 
real v o l u m e  of 3-4 ml  b y  add i t i on  of o. 4 m l  I M ace t a t e  buff  
Fhe N a  sa l t  of A T P  used  con ta ined  impur i t i e s  of A D P  a n d  2~ 
Resu l t s  are  g iven  i n / z M  of t h e  s u b s t a n c e  de t e rmi ned .  For  a 

in c o l u m n s  A and  B (2 P = P P  ~ ATP)  a n d  i n / ~ M  of P il 

1.88 1.446 o.49 
1.894 1.893 

2.o83 o.52 

2.115 o.74 

a m o u n t s  descr ibed above,  was  broug 
buffer  p H  4.8. 

a n d  AMP,  as  s h o w n  in c o l u m n  ]3; 
acid-labile P t h e y  are  g iven  in /~  

P in co lumn  C (ADP = P). 
I p H  are  o b t a i n e d  b y  add ing  to  t he  va lues  de t e rmined  on t he  preci  
d, t h e  va lues  d e t e r m i n e d  on t he  prec ip i ta tes  fo rmed  a t  lower pH  
of t h r ee  or  more  different  de t e rmina t ions .  

ude stating that  a solubilizing action of ATP on the compl 

ination of PP by means of a precipitation with Mn +2 
e from the phosphoric esters of adenosine. When modera 

are present, the quantitative determination of PP 
~ange from pH 5.6 to pH 5.8--giving a correction for t 
te: however, where the concentration of ATP exceeds t 
antitative separation of PP becomes precarious and almc 
,lubilizing action of ATP on the complex PP-Mn, and 
by ATP and that,  above pH 6, ATP itself is found in t 

i . v  

8.6 0.932 1.34 1.933 
£oXal r ecove ry  

i nc lud ing  
s u p e r n a t a n t  1.o95 1.342 2.462 
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E a c h  d a t u m  is t h e  ave rage  

We may therefore conclude stat 
PP-Mn is beyond question. 

A quantitative determination 
possible only in samples free 
amounts of these substances 
possible in t h e o r y - - i n  the ran 
ATP found in the precipitate 
,concentration of PP, the quantitati  
impossible, owing to the solubilizil 
the fact that PP is yielded 
precipitate. 

Re/erences  p .  1 o i .  

pH values below pH 6 is much Io~ 
in the solution at the beginning,  
labile P determined sharply exce 
zing action of ATP on the comple~ 
6 the finding of both ATP and A[ 
acid-labile P obtained: in fact, dt 

~le of P, respectively. A small pe 
t owing to the hydrolysis of ATP 
olution of ATP, confirms the chara 
)derate formation of PP due to h 
om pH 6 up, remarkable amount 

that is to say 
more easi: 

TA B L F  1 

/3 

+ 5.2 
0.443/L 

M adenylic acid 

acid-labile P A T P  A D P  A M P  d 

0.225 o.o27 o o 
o.429 o.o51 o o 
1.o46 o.186 o.o59 o.o25 
2.275 o.326 o.199 o.o93 
2.863 1.o2 o.331 o.184 
2.936 1.419 o.6o2 o.231 
2.992 1.434 o-6o5 0.24 

6.154 3.874 1.845 o.873 
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osine,  on a etudi6,  ~t diff6rents pH ,  l ' inf luence de la concentr~ 
> avec  Mn +2. 
Du m ~ m e  t e m p s  on a e x a m i n d  les modal i t6s  de la pr6cipit~ 
!ition de I 'ATP,  c ' e s t  A dire l ' o r tophospha te ,  l 'acide addnil iqu 
9n a p u  m e t t r e  en  dvidence une  ac t ion  solubi l i sante  de 1'AT 
r t  avec  celle ci, on a 6tabli  les condi t ions  op t imales  pou r  l a d  
p l o y d n t  la p rec ip i ta t ion  avec  Mn +2. 

~s wurde  der  Einf luss  der  K o n z e n t r a t i o n  de r  A T P  a u f  die i 
, hospha t  e n t h a l t e n d e n  L 6 s u n g e n  bei  G e g e n w a r t  yon  p h o s p h o  
l i edenem p H  s tud i e r t .  
~u gleicher  Zeit  w u r d e n  die Aus fAl lungsbed ingungen  der  A~ 
p h o s p h a t s ,  der  Adenins i iu re  u n d  des  A d e n o s i n d i p h o s p h a t s  m 
Es wurde  eine 16sende W i r k u n g  des  A T P  a u f  den  P P - M n - K  
~1 Hinb l ick  d a r a u f  w u r d e n  die op t ima len  B e d i n g u n g e n  fiir 
~rch die Ausf i i l lung m i t  Mn ++ fes tgesetz t .  
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