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Fig. I shows  t he  resu l t s  of t he  t r e a t m e n t  w i t h  insu l in  of a pa t i en t  in d iabe t ic  coma.  I n  t h i s  
e x p e r i m e n t  FRIEDEMANN AND HAUGEN'S m e t h o d  was each t i m e  appl ied  to two samples  of deprote-  
inized blood, one of wh ich  had  been s to red  for 24 hours  in t he  refr igerator ,  while  t he  o ther  had  been 
placed in a boi l ing-water  b a t h  for 5 minu te s .  T h i s  figure proves  t h a t  the  p y r u v a t e  con t en t  of t he  
blood was no t  h igher  t h a n  would  have  been found  in a no rma l  sub jec t  in t he  same  s t a t e  of m u s c u l a r  
ac t iv i ty .  

The  q u e s t i o n  of t he  d imin i shed  p h o s p h o r y l a t i o n  remains .  W e  found  t he  t h i a m i n e  p y r o p h o s p h a t e  
c o n t e n t  of  t he  blood in d iabe t ic  coma  h a d  no t  decreased.  W h e n  t h i a m i n e  was admin i s t e r ed  to a 
pa t i en t  in d iabet ic  c o m a  by  i n t r a v e n o u s  in jec t ion  t he  t h i a m i n e  p y r o p h o s p h a t e  c o n t e n t  of t he  blood 
s lowly  increases,  j u s t  as  h a p p e n s  in n o r m a l  subjec ts ,  a t t a i n i n g  a m a x i m u m  severa l  hour s  af ter  t he  
inject ion.  In j ec ted  t h i a m i n e  p y r o p h o s p h a t e  d i sappears  f rom the  blood of n o r m a l  pe r sons  as well 
as f rom t h a t  of t h e  p a t i e n t s  in 3 ° to 6o minu te s .  T h i s  in i t ia l  rap id  decrease of t h e  t h i a m i n e  pyro-  
p h o s p h a t e  c o n t e n t  was in bo t h  cases  followed by  a slow increase,  s imi la r  to  the  increase  ob ta ined  
af te r  t h i a m i n e  in ject ion (Fig. 2). The  exp l ana t i on  can  obv ious ly  be found  in t he  rap id  decompos i t ion  
of in jec ted  t h i a m i n e  p y r o p h o s p h a t e  by  the  p l a s m a  phospha ta se ,  followed by  phospho ry l a t i on  of t he  
t h i amine ,  t h u s  formed,  by  t he  blood corpuscles  4. 

Hence  we believe t h a t  in d i abe tes  ne i the r  t he  b reakdown  of p y r u v a t e ,  no1 t he  phosphory l a t i on  
of t h i a m i n e  are affected. 

Fu l l  de ta i l s  will be publ i shed .  
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F r o m  recen t  work  on deoxyr ibosenucle ic  acids  (DNA), inc lud ing  t h e  i so la t ion  of nucleoside-  
5 - p h o s p h a t e s  by  success ive  t r e a t m e n t  of D N A  wi t h  deoxyr ibonuc lease  and  phosphod ies t e ra se  1,~, 
i t  s eems  probab le  t h a t  t he  ma j o r i t y  of t he  nuc leo t ides  are jo ined t h r o u g h  p h o s p h a t e  es ter  l inks  on 
ca rbon  a t o m s  3 '  and  5'. 

Deoxyr ibonuc lease  depolymer i ses  DNA,  l ibe ra t ing  some  f r a g m e n t s  which  read i ly  dia lyse  t h r o u g h  
Cellophane,  a n d  o thers  which  have  been bel ieved to be non-dia lysable .  E lec t romet r i c  t i t r a t i on  ha s  
s h o w n  t h a t  a b o u t  1 s econda ry  phosphory l  d i ssoc ia t ing  g roup  is l ibera ted  for every  4 nucleot ide  
res idues  3. No free p h o s p h a t e  is formed.  Some of t he  po lynuc leo t ide  p r o d u c t s  m u s t  therefore  be smal l ,  
b u t  while  the i r  pa r t i a l  s epa ra t i on  ha s  been effected by  e lect rophores is  4 t he  ana lyses  ob ta ined  on 
these  p repa ra t i ons  were no t  a d e q u a t e  to p e r m i t  t he  ident i f ica t ion  of t h e  cons t i t uen t s  w i th  a n y  
cer ta in ty .  Us ing  t he  paper  c h r o m a t o g r a p h i c  and  e lec t rophore t ic  t e chn iques  which  we have  developed 
for t he  sepa ra t ion  of po lyr ibonucleo t ides  5, we have  isolated and  identif ied some  of the  enzymic  
b r e a k d o w n  p roduc t s  f rom DNA.  

Her r ing  s p e r m  D N A  e (20 mg/ml )  was  d iges ted  wi th  deoxyr ibonuc lease  ~ (2o/~g/ml) in o.oo 5 M 
MgSO 4 a t  p H  7 for 18 h. A t race  of CHC13 was p re sen t  to p r e v e n t  bacter ia l  growth.  Th i s  d iges t  was  
d ia lysed  in to  water ,  a l lowing some  of t he  smal ler  f r a g m e n t s  to escape, a n d  the  d ia lysa te  concen t ra ted  
in  vacuo. 

P re l imina ry  f rac t iona t ion  of t he  d ia lysa te  was possible  by  paper  c h r o m a t o g r a p h y  in 7 0 %  iso- 
propano l -wa te r  (v/v), wi th  N H  3 in t he  vapou r  phase ,  b u t  s epa ra t ion  in to  sha rp  b a n d s  was difficult. 
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Consequently, to enhance the relative differences in numbers of ionising groups carried by the poly- 
nucleotides, their terminal phosphoryl groups were removed by t reatment  of the dialysate with 
prostate phosphomonoesterase. Dinucleotides would thus be converted to dinucleoside mono- 
phosphates, and trinucleotldes to dinucleotide esters of nueleosides. I t  will be noted tha t  besides 
facilitating the chromatographic and electrophoretic separations, this removal of the phosphate 
groups enables one to determine the molecular size from an analysis of bases and phosphorus. 

The digest was run on a paper chromatogram in the isopropanol-NI-I a solvent and the con- 
stituents, detected by ultraviolet light photography a, were resolved into 7 bands. The lowest three 
bands (nos. 5, 6 and 7) were eluted, dried at 55 °, and run on paper electrophoresis in o.o5 M ammonium 
formate buffer, pH 3-5. Each then gave several distinct bands which were eluted, dried and analysed 
for purines and pyrimidines by chromatography s, and for phosphate 9. 

A number of dinucleoside monophosphates were identified. As an example we shall take deoxy- 
adenosine, deoxycytidme monophosphate diester (A-p-C). This is found in band 5 of the isopropanol 
NH 3 chromatogram, which on electrophoresis at  pH 3.5 gives 4 bands, including a substance with 
a movement towards the anode of 2 cm in 2 h at 20 v/cm. Analysis showed this to contain very 
nearly equimolar proportions of adenine, cytosine and phosphorus. I ts  mobility is about tha t  calcu- 
lated for A-p-C. Confirmation of the existence of A-p-C has been obtained from the isolation by 
similar methods from the original deoxyribonuclease digest, before phosphomonoesterase treatment,  
of the dinucleotide of deoxyadenylic and deoxycytidylic acids (AC). AC was found to have an electro- 
phoretic movement of 8.3 cm in 2 h at 20 v/cm (calculated 8.9 cm 5) and contained o.98 moles adenine/ 
1.oo moles cytosine/I.98 moles P (theoretical i/1/2). Phosphomonoesterase converted this entirely 
to free phosphate and a substance which moved 2. 7 cm in 2 h at 20 v/cm and contained i .oi  moles 
adenine/I.OO moles cytosine/I.Oi moles P. The latter substance which is identical with that  isolated 
from band 5 is therefore A - p C .  By similar means we have recognised five other dinucleoside phos- 
phates (Table I). Such substances must have been derived from dinucleotides in the original digest 
by removal of the terminal phosphoryl groups with the phosphomonoesterase treatment.  We have 
not found any mononucleotides in any of the digests. 

With a view to elucidating the action of deoxyribonuclease we are investigating the structure 
of the larger fragments liberated including the so-called non-dialysable core, which we have found 
consists of a mixture of polynucleotides with an average chain length of 5-6 nucleotides, and is 
under appropriate conditions readily dialysable. 

TABLE I 

THE PROPERTIES OF SOME DINUCLEOSIDE MONOPHOSPHATE DIESTERS FROM DNA 

A = deoxyadenosine, G = deoxyguanosine, C = deoxycytidine, 
T = thymidine and p indicates a phosphoric acid residue joining two nucleosides. 

Molar ratio Position on Electrophoretic 
mobility Substance o/bases/ound chromatogram (cm/a h at ~o V/cm) 

A - p C  A/C 0.97 Band 5 2.0 cm 
A-p-T  A/T 0.97 Band 6 6.2 
G-p--T Gfr  0.99 Band 5 9.0 
C--p--T C/T 1.o 5 Band 6 3.9 
T - p - T  Band 7 lO.9 
C - p C  Band 5 o 
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