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PYRUVATE CONTENT OF BLOOD AND PHOSPHORYLATION OF 

THIAMINE IN DIABETIC COMA 

by 

H. VAN MARKEN LICHTENBELT AND E. FLORIJN 

Department o/Medicine and Laboratory o/Physiological Chemistry, 
The University, Utrecht (Netherlands) 

According to MARKEES AND MEYER 1 an increased content of pyruvate is found in the blood 
of patients in diabetic coma. I t  decreased by intravenously injecting thiamine pyrophosphate, but 
not, however, by injecting thiamine. The authors concluded that  in this condition phosphorylation 
is inhibited. We have found, however, that  in these investigations the pyruvate determinations, 
which were performed according to the method of FRIEDEMANN AND HAUGEN z, have been carried 
out in such a way that  pyrnvate was determined together with acetyl acetate. Overnight storage 
of the deproteinized blood in the refrigerator, as prescribed by FRIEDEMANN AND HAUGEN and as 
had been done by MARKEES AND MEYER, did not appear to be efficacious for removing the acetyl 
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Fig. z. Diabet ic  coma t reated w i th  several 
insul in injections. 

Abscissa: hours a f ter  Rrst inject ion. 
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Fig. 2. Thiamine pyrophosphate in blood. 
Abscissa: hours after injection. 
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phosphate in normal subject 

× - - - - X  injection of 6o nag thiamine in pa- 
tient in diabetic coma 

acetate. All acetyl acetate is decomposed, however, by placing the deproteinized blood in a boiling- 
water bath for 5 minutes. The pyruvate content is not affected by this treatment. After the conclusion 
of our experiments a note by MARKEES $ appeared, showing that also he had independently arrived 
at the same results. 
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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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THE ENZYMIC BREAKDOWN OF DEOXYRIBOSENUCLEIC ACIDS 

by  

J.  D. S M I T H  AND R O Y  M A R K H A M  

Agricultural Research Council Plant Virus Research Unit, Molteno Institute, 
Cambridge University (England) 

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. 


