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T H E  INFLUENCE OF F E E D I N G  OXYTHIAMINE ON T H E  T H I A M I N E  

PYROPHOSPHATE CONTENT OF SOME TISSUES OF T H E  PIGEON 

by  
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The  recen t  pub l i ca t ion  of a pape r  by  DE CARe, RINDI AND GRANA 1 on t he  metabo l i c  effects 
of (neo)pyr i th iamine*  and  t he  t h i a m i n e  c o n t e n t s  in t he  t i s sues  of t he  r a t  p r o m p t s  us  to c o m m u n i c a t e  
t he  resu l t s  of some  expe r imen t s ,  carr ied ou t  in 1952, r egard ing  t he  effect of feeding o x y t h i a m i n e  
on t he  t h i a m i n e  p y r o p h o s p h a t e  (TPP) c o n t e n t  of t i s sues  of t he  pigeon.  I t  was  original ly in t ended  
to pub l i sh  these  resu l t s  as p a r t  of more  ex t ens ive  inves t iga t ions  on the  mode  of ac t ion  of t h i a m i n e  
an t agon i s t s ,  b u t  cons ider ing  t he  in te res t  th i s  sub jec t  evokes  in va r ious  quar te rs ,  it  seems preferable  
no t  to de lay  th i s  in fo rmat ion .  

Since t he  d iscovery  in 1943 by  WOOLLEY AND WHITE 3 t h a t  smal l  doses of py r i t h i amine ,  g iven  
to  mice m a i n t a i n e d  on a diet  con ta in ing  a d e q u a t e  a m o u n t s  of t h i amine ,  p roduced  s y m p t o m s  closely 
resembl ing  those  of t h i a m i n e  deficiency, evidence ha s  a c c u m u l a t e d  po in t ing  to the  fact  t h a t  s t r uc tu r a l  
ana logues  of t h i amine ,  n o t a b l y  p y r i t h i a m i n e  and  o x y t h i a m i n e  ~,s, ac t  as a n t a g o n i s t s  to t h e  v i t a m i n  
in rive. J u d g i n g  f rom c o m p a r a t i v e  s tudies ,  pe r fo rmed  by  CERECEDO and  collaboratorse,  7, i t  would  
seem t h a t  p y r i t h i a m i n e  h a s  a more  p ronounced  a n t i v i t a m i n  effect t h a n  o x y t h i a m i n e ,  as t he  former  
calls fo r th  s y m p t o m s  of po lyneur i t i s  in mice while t h e  l a t t e r  fails to do so, a l t h o u g h  typ ica l  s y m p t o m s  
h a v e  been  observed  in chicks  fed o x y t h i a m i n e  s. 

WOOLLEY 9 h a s  compa red  t he  T P P  c o n t e n t s  of t he  l ivers of 2 g roups  of mice, bo th  fed a h igh ly  
purif ied ra t ion  s u p p l e m e n t e d  wi th  t h i a m i n e  and  one g roup  receiving a single dose of 0. 5 m g  pyr i -  
t h i amine .  Surpr is ingly ,  T P P  was  no t  reduced  in t he  l ivers of the  l a t t e r  group as compared  to t he  
former ,  a l t h o u g h  t he  an im a l s  h a d  developed  severe  s y m p t o m s  of deficiency w h e n  t h e y  were sacrificed. 
Now in a deficiency p rovoked  b y  depr iva t ion  of t h i a m i n e  the re  is a lways  a m a r k e d  decrease of T P P  
in all t i s sues  TM. A l t h o u g h  t he  precise mode  of ac t ion  of t he  a n t i v i t a m i n  is as ye t  u n k n o w n ,  it  is to  
be  expec ted  t h a t  it  will s o m e h o w  interfere  wi th  t he  r ep l acemen t  of T P P  in t he  app rop r i a t e  e n z y m e s  
and  if ca t abo l i sm exceeds  rep lacement ,  T P P  will g r adua l ly  d i sappear .  

These  cons idera t ions  induced  us  to inves t iga te  th i s  poin t .  For  prac t ica l  r easons  11 p igeons  were 
used  as t e s t  an ima l s  a n d  o x y t h i a m i n e - - m u c h  more  easi ly ob ta inab le  t h a n  p y r i t h i a m i n e - - a s  an t a -  
gonis t** .  

I n  t he  first  e x p e r i m e n t  2 g roups  of 6 p igeons  each r e c e i v e d - - b y  forced f e e d i n g - - 2  g casein  
and  18 g sucrose  daily,  s u p p l e m e n t e d  wi th  sa l t  and  v i t a m i n  m i x t u r e  TM and  ioo  ? t h i a m i n e  daily.  
In  add i t ion  one  g roup  received I m g  o x y t h i a m i n e  daily.  Af ter  15 days  the  an ima l s  were sacrificed 
and  T P P  was  de t e rmined  m a n o m e t r i c a l l y  TM in ex t r ac t s  of liver, hea r t  musc le  (left ventr icle) ,  b r eas t  
musc le  (pectoralis  major)  and  b ra in  (cerebrum).  A t  th i s  t i me  t he  an ima l s  in t he  o x y t h i a m i n e  g roup  
did n o t  ye t  show a n y  p ronounced  s y m p t o m s  of t h i a m i n e  deficiency. Two an ima l s  in t he  control  
g roup  rece iv ing t h i a m i n e  on ly  had  died f rom o the r  causes.  The  ave rage  va lues  and  t he  ranges  found  

* I n  accordance  wi th  WOOLLEY'S sugges t ion  S t he  pure  p y r i t h i a m i n e  will be  called p y r i t h i a m i n e  
and  no t  neopyr i th i amine .  

** W e  wish  to t h a n k  Dr  J. LENS of N.V. Organon ,  Oss, for k ind ly  supp ly ing  us  w i th  a sample  
of oxy th i amine .  
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T A B L E  I 

THIAMINE PYROPHOSPHATE CONTENT (in v[g fresh t issue) oF SOME TISSUES OF 
PIGEONS RECEIVING THIAMINE AND OXYTHIAMINE, OR THIAMINE ONLY 

E x p e r i m e n t  i : Group  A. 4 pigeons,  ioo y t h i a m i n e  daily.  
Group  B. 6 pigeons,  IOO ~ t h i a m i n e  -t- i m g  o x y t h i a m i n e  daily.  

E x p e r i m e n t  2 : Group  A. 5 pigeons,  IOO 7 t h i a m i n e  daily.  
Group  B. 7 pigeons,  IOO ), t h i a m i n e  -t- 2 m g  o x y t h i a m i n e  daily.  

F u r t h e r  deta i ls  in t ex t .  

Cerebrum Liver Hearl muscle Breast muscle 
Exp. Group 
No. of pigeons A v. Range A v. Range A v. Range A v. Range 

A 4.15 (3.80-4.55) 5.35 (3-9°-6.30) 6.70 (4.70-7.7 o) 6.25 (5.45-7.05) 
B 3.75 (3.oo-4.25) 4.9o (3.oo-5.65) 3.4 o (2.oo-4.70) 4.60 (2.95 --6.1o ) 

P va lue  o.215 o.352 o.o14 o.o38 

A 4.35 (3.85-4.65) 5 .1° (4.60-5.45) 5.85 (5.35-6.15) 7 .60 (7 ' I ° - 8 ' 3 ° )  
B 3.95 (3.4o--4.5 ° ) 4.7 ° (4.o5-5.55) 3.85 (3 .1°-5.3°)  6.40 (5.55-7.55) 

P va lue  o.174 o.343 o.ooi  o.o3o 

for t he  T P P  c o n t e n t s  of t he  a fo re -men t ioned  t i ssues  in t he  4 cont ro ls  and  t he  6 p igeons  rece iv ing 
o x y t h i a m i n e  are  a s sembled  in Table  I. As  is borne  o u t  by  t he  P va lues  ca lcu la ted  accord ing  to  
WILCOXON the re  is a s igni f icant  decrease of T P P  in h e a r t  and  b reas t  musc le  in t he  an ima l s  receiving 
o x y t h i a m i n e .  The  s l ight  decrease in l iver and  b ra in  is n o t  s ignif icant .  

As is also shown  in Tab le  I, a second expe r imen t ,  pe r fo rmed  in t he  s ame  way,  ful ly  conf i rmed 
t he  first  resu l t s .  Th i s  t i m e  5 a n i m a l s  in the  cont ro l  g roup  a n d  7 a n i m a l s  in  t he  o x y t h i a m i n e  g roup  
were e x a m i n e d .  The  l a t t e r  now received 2 m g  o x y t h i a m i n e  dai ly  a n d  t he  feeding per iod las ted  
18 days ,  b u t  th i s  m a d e  no essent ia l  difference. 

I t  appea r s  f rom these  e x p e r i m e n t s  t h a t  feeding o x y t h i a m i n e  does resu l t  in a decrease of T P P  
in some  t i ssues .  Of t he  t i s sues  exami ned ,  h e a r t  musc le  and  b reas t  musc le  are m o s t  suscep t ib le  to 
t he  inf luence of o x y t h i a m i n e .  The  liver shows  no s ignif icant  response  to t he  feeding of t he  a n t i v i t a m i n ,  
in a g r e e m e n t  wi th  WOOLLEY'S observa t ions ,  a l t h o u g h  it  seems  doub t fu l  w h e t h e r  t he  effects of oxy-  
t h i a m i n e  and  p y r i t h i a m i n e  m a y  be compared  di rect ly  wi th  one ano the r .  I n  th i s  respec t  it  is in t r igu ing  
t h a t  DE CARO et al. 1 do find a decrease of t o t a l  t h i a m i n e  in t he  l iver a f t e r  feeding p y r i t h i a m i n e  
to ra ts .  However ,  the i r  dose cons ide rab ly  exceeds  t h a t  g iven  by  WOOLLEY to his  mice,  also pro-  
por t ional ly .  

I t  is no t  su rp r i s ing  t h a t  we observed  no deficiency s y m p t o m s .  I n  h e a r t  musc le  and  b r ea s t  
musc le  T P P  h a d  on ly  decl ined to t he  level a t t a i n e d  a f te r  4 d a y s  of t h i a m i n e  depr iva t ion ,  us ing  
the  s ame  basa l  diet  1°, and  s y m p t o m s  usua l ly  do no t  occur  t h e n  before t he  t h i r t e e n t h  day .  

Th i s  work  fo rms  p a r t  of i nves t iga t ions  on t he  m e t a b o l i s m  and  physio logica l  func t ion  of t h i a m i n e  
carr ied ou t  b y  H.  G. K.  WESTENBRINK and  col laborators .  
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