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by, e.g., pea  ex t r ac t s  (J. TURNER, oral communica t ion ) .  I t  was shown  t h a t  t h e  sucrose  effect cou ld  
n o t  be ascr ibed  to a n  ac t i va t i on  of dex t r i n  phosphory l a t i on .  T h a t  i t  was based  on e n z y m e  ac t ion  
is l ike ly  f rom the  fact  t h a t  i t  showed an  o p t i m u m  a t  p H  7 and  35 ° C. The  on ly  w a y  in wh ich  a (sl ight)  
concen t r a t ion  of a c t i v i t y  could be ach ieved  was to  keep t he  p ress  juice in a cold des icca tor  ove rn igh t .  
U n f o r t u n a t e l y ,  as  t he  a u t u m n  season  proceeded,  t h e  r e su l t s  ob ta ined  ear l ier  w i th  u n t r e a t e d  ju ices  
a n d  concen t ra t e s  could  no t  be reproduced .  Therefore,  i t  is qu i t e  poss ible  t h a t  t he  e n z y m e  (if p r e s e n t  
a t  all) shows  r a the r  s t rong  f luc tua t ions  in a c t i v i t y  or  s t ab i l i t y  du r ing  t he  course  of t he  year.  Exper i -  
m e n t s  to inves t iga t e  th i s  poss ib i l i ty  a n d  to compare  va r ious  races  of po ta toes  are  in progress .  
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B y  var ious  invest igators1,  ~, s i t  h a s  been fa i r ly  Well e s t ab l i shed  t h a t  t he  e n z y m e s  of t he  t r i -  
ca rboxyl ic  acid cycle  a re  e s sen t i a l ly  assoc ia ted  wi th  the  mi tochondr i a l  un i t s  of  t h e  cell. I t  is known  
t h a t  e n z y m e s  con ta in ing  t h i a m i n e  p y r o p h o s p h a t e  a re  i nvo lved  in t he  b r eakdown  of py ruv i c -  a n d  
a -ke tog lu ta r ic  ac ids  a, wh i ch  are  b o t h  oxidized b y  m e a n s  of t he  t r i ca rboxy l i c  ac id  cycle.  

F u r t h e r m o r e  e n z y m e s  r equ i r ing  t h i a m i n e  py rophospha t e ,  w h i c h  ca ta lyze  anaerob ic  react ions ,  
were found  to  be assoc ia ted  w i t h  par t ic les  wh ich  can  be s e d i m e n t e d  q u a n t i t a t i v e l y  a f te r  3 ° m i n u t e s  
a t  15.ooo r .p .m,  in t h e  h i g h  speed head  of t he  I n t e r n a t i o n a l  centr i fugeL 

Therefore  i t  s eemed  of in t e res t  to de t e rmi ne  w h e t h e r  t h i a m i n e  p y r o p h o s p h a t e  is  b o u n d  en t i r e l y  
to t he  mi tochondr ia .  For  i so la t ing  t he  m i t o c h o n d r i a  as  well  as t h e  o the r  cell  componen t s ,  t h e  pro-  
cedure  of HOG,BOOM, SCHNEIDER, AND PALLADE e was  fol lowed w i th  t h e  modi f ica t ion  t h a t  t he  
w a s h i n g  of t h e  mic ro somes  was  omi t t ed .  

The  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 s  of  t h e  i so la ted  f rac t ions  were d e t e r m i n e d  by  t h e  m a n o -  
met r i c  m e t h o d  of W~ST~NBRXNK AND SXEYN-PARv~. I n  each  e x p e r i m e n t  I g of  l iver  p u l p  of a n  adu l t ,  
male .  W i s t a r  r a t  was f rac t iona ted .  

Tab le  I shows  t h a t  t h e  a m o u n t s  of  t h i a m i n e  p y r o p h o s p h a t e  f ound  in  t h e  mic ro somes  are  in-  
s ignif icant .  T h e y  m a y  be due  to ma te r i a l  o r ig ina t ing  f rom t h e  soluble  f rac t ion  because  t he  prepa-  
r a t i ons  were no t  washed .  

* T h i s  work  was suppor t ed  by  a g r a n t  f rom t h e  " K o n i n g i n  W i l h e l m i n a  F o n d s "  (Queen Wi lhe l -  
m i n a  Cancer  Fund) .  
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T A B L E  I 

T H E  D I S T R I B U T I O N  O F  T H I A M I N E  P Y R O P H O S P H A T I ~  I N  R A T  L I V E R  F R A C T I O N S  

R a t s  I to 3 n o r m a l l y  fed, r a t s  4 -6  a f te r  7 days  t h i a m i n e  poor  diet .  
Co lumns  I : ~ t h i a m i n e  p y r o p h o s p h a t e  der ived  f rom i g of l iver  pulp .  
Co lumns  I I :  ~ t h i a m i n e  p y r o p h o s p h a t e  per  m g  N in t he  f rac t ion  concerned.  

Rat No. Homogenate Nuclear #action Mitochondria Microsomes Soluble fraction 

I I I  I 1I I I I  I I I  I I I  

i 11. 3 0.38 1. 3 o.26 3.5 0.65 o.2 0.02 5.0 0.52 
2 12.8 0.46 1.6 0.33 3.7 0.70 0-5 o.o6 5.2 o.48 
3 12.8 o.41 2.0 0.39 3.8 0.60 0. 4 0.04 5.0 0.47 

4 4.0 o . i i  0.8 o.12 1. 4 o.18 o. i  o .oi  2.0 o.18 
5 3.7 o . io  o.6 0.09 i .o  o.16 0.2 - -  2.o o.16 
6 4.2 o.13 o. 5 0.08 1. 3 o.18 0.2 0.o2 1.9 0.22 

A t  leas t  7 0 %  of t he  cel lular  t h i a m i n e  p y r o p h o s p h a t e  is recovered f rom the  mi tochond r i a l  a n d  
t he  soluble  f rac t ions  together ,  t he  l a t t e r  con ta in ing  t he  g rea te r  pa r t .  A cons iderab le  pe rcen tage  of 
t he  " n u c l e a r "  t h i a m i n e  p y r o p h o s p h a t e  m u s t  be a t t r i b u t e d  to i n t a c t  cel ls  a n d  cy top l a smic  con t ami -  
na t ions ,  as could  be d e m o n s t r a t e d  microscopical ly .  Re la t ive ly  pure  p r epa ra t i ons  of nucle i  i so la ted  
by  t he  m e t h o d  of DOUNCE s con ta ined  a b o u t  4 %  of t he  t h i a m i n e  p y r o p h o s p h a t e  of t he  whole  homo-  
genate .  Hence  t h e  combined  mi tochondr i a l  a n d  soluble  f rac t ions  m u s t  con ta in  a t  l eas t  80 % and  m a y  
even  con t a in  more  t h a n  9 0 %  of t he  cellular  t h i a m i n e  p y r o p h o s p h a t e  if t he  losses are  considered.  

Because,  c o n t r a r y  to expec ta t ion ,  t h e  l a rges t  pe rcen tages  of t h i a m i n e  p y r o p h o s p h a t e  were found  
in t h e  soluble  fract ions,  two poss ib i l i t ies  of a r t e fac t  were s tud ied .  I n  the  first s t u d y  no increase  of 
m i tochond r i a l  t h i a m i n e  p y r o p h o s p h a t e  was observed  when  5 ° }, t h i a m i n e  p y r o p h o s p h a t e  was a d d e d  
to each  ml  of h o m o g e n a t e  pr ior  to  t he  i so la t ion  of the  par t ic les .  Thus  m i t o c h o n d r i a  do no t  seem 
to adsorb  t h i a m i n e  p y r o p h o s p h a t e  i r revers ib ly  f rom solut ion.  I n  t h e  second s t u d y  flo " shea r i ng  ''9 
of t h i a m i n e  p y r o p h o s p h a t e  f rom m i t o c h o n d r i a  was found  when  a ca re fu l ly -p repared  h o m o g e n a t e  
was s u b m i t t e d  to  a r ehomogen iza t ion  by  a h igh-speed  mixer ,  on ly  a p ropor t iona l  b r eakdown  of 
t h i a m i n e  p y r o p h o s p h a t e  in bo t h  t he  mi t ochond r i a  a n d  t he  soluble  f rac t ions  resul ted.  

The  t ab le  shows  t ha t ,  in t h i a m i n e  deficiency, t h i a m i n e  p y r o p h o s p h a t e  is deple ted  f rom bo th  
the  mi tochond r i a  a n d  t he  soluble  f ract ions .  B y  t he  m e t h o d  employed  no preferent ia l  r e t en t ion  of 
t h i a m i n e  p y r o p h o s p h a t e  could  be d e m o n s t r a t e d .  

This  work  forms pa r t  of inves t iga t ions  on t he  me t abo l i sm  and  physio logica l  func t ion  of t h i a m i n e  
carried ou t  b y  H. G. K.  \VESTENBRINK a n d  col laborators .  Cy tochemiea l  work  on enzymes ,  con ta in ing  
th i amine  py rophospha t e ,  of no rma l  and  m a l i g n a n t  t i s sues  is in progress .  
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