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A t  a n y  r a t e  i t  c an  be  s t a t e d  t h a t  t h e  aged  p h o s p h o r u s  
c o n t a i n i n g  50% p~a gives  q u i t e  a s a t i s f a c t o r y  r e sponse  
in c o m p a r i s o n  w i t h  p32 alone,  a n d  t h a t ,  for  a u t o r a d i o -  
g r a p h y - - a s  long  as t h e  e x p e r i m e n t s  re fe r  to  t h e  u sua l  
r a d i o g r a p h i c  p r o c e d u r e  in  w h i c h  t h e  s p e c i m e n  is t r a n s -  
p a r e n t  a n d  p r e s e n t s  v e r y  l i t t l e  s e l f - a b s o r p t i o n - - p a a  (or 
also aged  p32) is p r e f e r a b l e  to  p u r e  p~2 b e c a u s e  t h e  
" r e p s "  de l ive red  are  c o n s i d e r a b l y  less t h a t  for  p3, .  

Th i s  c o n c l u s i o n  m a y  be  usefu l  in  all  t h o s e  t y p e s  of in-  
v e s t i g a t i o n  in  w h i c h  t h e  dosage  r a t e  f r o m  t h e  s a m e  
a c t i v i t y  of p~2 would  p r o d u c e  r a d i a t i o n  d a m a g e  2. 

I wish to thank Prof. J. S. MITCHELL for having suggested the 
consideration of p3Z, for his valuable advice and for having given me 
hospitality in the Department of Radiotherapeutics of the Univer- 
sity of Cambridge, where this research was carried on. 

JANE MAYR 

Department  o] Radiotherapeutics, Universi ty  o/ Cam- 
bridge, March  26, 1956. 

Riassunto 

Si ~ s p e r i m e n t a l m e n t e  d i m o s t r a t o  che  il v ecch io  rad io-  
fosforo c o n t e n e n t e  il 50% di  p38 8 p re fe r ib i l e  al  c o m u n e  
rad iofosforo  p3~ p e r c h , ,  a p a r i  a t t i v i t ~ ,  p r e s e n t a  e f f e t t o  
fo tograf ico  p ressocch~  eguMe e dosaggio  m e n o  d a n n o s o .  

2 L. F. LAMERTON and E. HARRIS, J. photogr, Sci. 2, 135 (1954). 

C h a n g e s  i n  M u s c l e  C i r c u l a t i o n  E l i c i t e d  b y  Local 
Heating of H y p o t h a l a m u s  

BARCROFT et al. ~ r e c e n t l y  d e m o n s t r a t e d  v a s o - m o t o r  
changes  in  t h e  m u s c l e  of m a n  f rom c h a n g e s  in  e n v i r o n -  

i H. BARCROFT, K. D. BOCK, H. HENSEL, and A. H. KITCHIN, 
Pflfiger's Arch. ges. Physiol. ~61, 199 (1955). 

m e n t a l  t e m p e r a t u r e .  A dec rea se  in  musc l e  b lood- f low of 
a b o u t  5 5 %  was  o b t a i n e d  b y  w a r m i n g  t h e  sub j ec t s .  T h e  
resu l t s  of R~IN a n d  SCHNEIBER~, f o r m e r l y  c r i t i c ized  b y  
m a n y  a u t h o r s  ~, h a v e  t h u s  b e e n  c o n f i r m e d .  No  e v i d e n c e  
is, howeve r ,  g i v e n  as  t o  w h e t h e r  t h e  e f fec t s  a re  e l ic i ted  
f rom sk in  r ecep to r s ,  f r o m  h y p o t h a l a m i c  t h e r m o s e n s i t i v e  
s t ruc tu re s ,  f r o m  b a r o c e p t i v e  i n f l u e n c e s  c o m p e n s a t i n g  
t h e  v a s o - m o t o r  r e a c t i o n s  in  t h e  sk in ,  o r  f r o m  c h a n g e s  in  
ske le ta l  musc le  t one ,  w h i c h  is well  k n o w n  to  b e  i m p o r t a n t  
for  h e a t  p r o d u c t i o n .  R e c e n t l y  voN EULER a n d  S6DER- 
BERG ~ found  t h a t  loca l  h e a t i n g  of h y p o t h a l a m u s  c a u s e d  
a m a r k e d  dec rea se  in  g a m m a  m o t o r  a c t i v i t y  ( t e s t ed  o n  
musc le  sp ind le  a f f e r e n t s  b y  t h e  u s u a l  m e t h o d  4 e v e n  
w i t h o u t  m e a s u r a b l e  c h a n g e s  in musc l e  t ens ion .  T h e  a i m  
of t h e  p r e s e n t  i n v e s t i g a t i o n  t h e r e f o r e  was  to  see  w h e t h e r  
h y p o t h a l a m i c  h e a t i n g  would  i n f l uence  m u s c l e  b lood-  
flow w i t h o u t  a n y  c h a n g e s  in  m u s c u l a r  tone .  T h e  im-  
p o r t a n c e  of musc l e  t e n s i o n  was  also s t u d i e d  s ince  i t  is 
r e a s o n a b l e  to  a s s u m e  f r o m  DENNY-BROWN'S work  5, t h a t  
v a s o - m o t o r  e f fec t s  m a y  be  r e f l ex ly  e l ic i ted  b y  s t r e t c h .  

I n  n e m b u t a l i z e d  ca t s ,  local  h e a t i n g  of h y p o t h a l a m u s  
was  p r o d u c e d  b y  h i g h  f r e q u e n c y  a l t e r n a t i n g  c u r r e n t  
(1 megacyc le  p e r  s). A t  t h e  t i p  of one  of t h e  h e a t i n g  
e lect rodes ,  a t h i n  e n a m e l l e d  a d v a n c e  wire  was  so lde red  
to  fo rm one  p a r t  of a t h e r m o c o u p l e  b y  wh ich  t h e  m a x i -  
m a l  t e m p e r a t u r e  i n d u c e d  b y  t h e  c u r r e n t  cou ld  b e  
r eco rded  ~. 

T h e  f e m u r  was  i m m o b i l i z e d ,  t h e  g a s t r o c n e m i u s  
musc le  d issec ted  free f r o m  s u r r o u n d i n g  t i s sues  a n d  
cove red  w i t h  w a r m  pa ra f f i n .  T h e  Achi l les  t e n d o n  w as  
c u t  a n d  a t t a c h e d  to  a s e n s i t i v e  s t r a i n  gauge .  H e p a r i n  
was  g iven  a n d  t h e  p o p l i t e a l  v e i n  c a n n u l a t e d .  L i g a t i o n s  
were  m a d e  so t h a t  t h e  b lood  f r o m  t h e  c a n u l a  c a m e  f r o m  
t h e  g a s t r o c n e m i u s  musc le  only .  T h e  b lood  d r o p s  f r o m  
t h e  free end  of t h e  c a n u l a  were  c o u n t e d  e lec t r ica l ly ,  t h e  

H. REIN and D. SCHNEIDER, Z. Biol. 91, 13 (1930). 
3 C. vor~ EULER and U. S6DERBERG, Exper. 1~, 278 (1956). 
4 R. GRAmT and B. R. KAADA, Acta physiol, scand. 27, 130 (195~). 

D. DESnY-BRowN, Proe. roy. Soc. [B] 104, 252 (19~9). 
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Cat, 2.5 kg. "Nembutal" (40 mg/kg). BP Blood pressure from femoral artery. ET Ear skin temperature (thermo-eouple on right ear). 
I1T Hypothalanfic temperature as described in the text. Vertical lines: Blood-flow from the gastrocnemius muscle. Each drop of blood 
from the muscle vein rapidly carries spot of mirror galvanometer to base of Figure, from which it returns at slower speed so that a steeply 
rising line is recorded. The length of these lines is directly proportional to time-interval between drops. By joining the upper end of the 
lines, one obtains inverted tracings of blood-flow, c]. calibration on the right. A 25 mg "Nembutal" intravenously. B 5/xg adrenaline 
intravenously. C Hypothalamic heating. D 2.5 nag ehlorpromazine intravenously. Note slight decrease in muscle flow $ rain after the 

beginning of hypothalamic heating, coincident with vasodilatation in the skin (increased ear skin temperature). 
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t i m e  i n t e r v a l  b e t w e e n  t h e m  b e i n g  r e g i s t e r e d  b y  a n  
o r d i n a t e  recorder .  T h e  b lood  was  r e a d m i n i s t e r e d  b y  
i n t r a v e n o u s  d r o p  in fus ion .  A r t e r i a l  b lood  p ressure ,  
r ec t a l  t e m p e r a t u r e  a n d  ea r  sk in  t e m p e r a t u r e  (as a n  in-  
dex  of sk in  c i rcu la t ion)  were  recorded .  

A t y p i c a l  r e su l t  is d e m o n s t r a t e d  in  t h e  F i g u r e  C, 
w h e r e  h y p o t h a l a m i c  h e a t i n g  g a v e  dec rea sed  f low 
t h r o u g h  t he  musc le  a n d  i nc r ea sed  sk in  t e m p e r a t u r e  
( secondar i ly  to  v a s o d i l a t a t i o n )  w i t h  a l a t e n c y  of a b o u t  
2 rain.  B lood  p r e s s u r e  was  s l i gh t ly  lowered .  A t  t h e  e n d  
of t h e  h e a t i n g ,  t h e  m u s c l e  b lood- f low r e t u r n e d  t o  t h e  
ear l ie r  leve l  a l t h o u g h  t h e  b l o o d  p r e s s u r e  was  a b o u t  20 
m m  H g  lower.  T h e  musc le  t e n s i o n  r e c o r d  (no t  r ep ro -  
duced  in t h e  F igure)  was  c o n s t a n t l y  a t  10 g t h r o u g h o u t  
t he  pe r iod  of o b s e r v a t i o n  s h o w n  in  t h e  F igure .  

T h e  ef fec ts  of h y p o t h a l a m i c  h e a t i n g  on  musc le  c i rcu la -  
t i on  were  as a ru le  s m a l l  as c o m p a r e d  to  t h o s e  seen  in  
t h e  skin .  T h e  effects  were  p r o b a b l y  n o t  due  to  b a r o c e p -  
t i r e  i n f luences  s ince  t h e  c h a n g e s  in  sk in  a n d  musc le  
bto~pd-flow were  n o t  a l w a y s  r e l a t e d  in m a g n i t u d e .  Vaso -  
m o t o r  ef fec ts  in  t h e  m u s c l e  cou ld  o n l y  be  d e m o n s t r a t e d  
w h e n  i t  was  u n d e r  s o m e  s t r e t c h .  T h i s  m a y  e x p l a i n  w h y  
FOLKOW et al. 6 d id  n o t  f ind  a n y  c h a n g e s  in  musc l e  f low 
d u r i n g  h y p o t h a l a m i c  h e a t i n g ,  a l t h o u g h  e lec t r i ca l  s t i m u -  
l a t i o n  r evea l s  t h e  p r e s e n c e  of n e r v o u s  s t r u c t u r e s  c a p a b l e  
of m e d i a t i n g  such  ef fec tsL Smal l  a d d i t i o n a l  doses  of 
" N e m b u t a l "  w h i c h  gave  a r a p i d  v a s o d i l a t a t i o n  in t h e  
sk in  g e n e r a l l y  i n d u c e d  a s l i gh t  i nc r ea se  in b lood- f low 
also in  t h e  musc l e  (A), w h e r e a s  s m a l l  doses  of ch lor -  
p r o m a z i n e  s o m e t i m e s  e l ic i ted  v a s o c o n s t r i c t i o n  (D). As 
a rule ,  h o w e v e r ,  a n d  r e g u l a r l y  in  l a rge  doses,  ch lor -  
p r o m a z i n e  also i n d u c e d  v a s o d i t a t a t i o n .  

U. SODERBERG 

Nobel In s t i t u t e /o r  Neurophysiology,  Karol inska  Inst i -  
tutet, Stockholm 60, Sweden, A p r i l  25, 7956. 

Zusammen /as sung  

E s  w u r d e  g e f u n d e n ,  da s s  toka le  E r w ~ r m u n g  des  v o r -  
d e r e n  Te l l s  des  H y p o t h a l a m u s  a n  m i t  , ,Nembutal ' "  n a r -  
k o t i s i e r t e n  K a t z e n  die  D u r c h b l u t u n g  des  M u s c u l u s  
g a s t r o c n e m i u s  v e r m i n d e r t e ,  o h n e  dass  m e s s b a r e  &nde-  
r u n g e n  des  M u s k e l t o n u s  a u f t r a t e n .  D e r  E f f e k t  e r fo lg t e  
nur ,  w e n n  de r  M u s k e l  u n t e r  e iner  gewissen  S p a n n u n g  
war .  Kle ine  D o s e n  y o n  C h l o r p r o m a z i n  h a t t e n  m a n c h -  
rea l  fi.hnliche Wi rku l tg .  

6 B. FOLKOW, C*. STRSM, and B. UVNXS, Acta physiol, scand. 17, 
317 (1949). 

7 T~ LINDGREN, Acta physiol, scand. 35, Suppl. 121 (1955). 

Effects of Pyri thiamine and Oxythiamine  
on the Thiamine  Content of Tissues  and Blood 

Pyruvate in Mice 

WOOLLEY a n d  MERRIFIELD, in t w o  c o n s e c u t i v e  p a p e r s  1, 
p o s t u l a t e  a new  m e t a b o l i c  f u n c t i o n  of t h i a m i n e  n o t  
m e d i a t e d  t h r o u g h  t h e  c o c a r b o x y l a s e .  The  e x p e r i m e n t a l  
ev idence  w h i c h  s u p p o r t s  t h i s  s t a t e m e n t  is r e p r e s e n t e d  

b y  t h e  d i f f e r en t  in vivo a c t i o n s  of two  a n t i v i t a m i n s ,  
p y r i t h i a m i n e  (PY) a n d  o x y t h i a m i n e  (OT). W h i l e  b o t h  

1 D. W. I~VOOLLEY and R. B. MERRIFH~LD, Fed. Proe. 11, 458 
{1952); Bull. Soc. Chim. biol. ,~6, 1201 (1954). 

c o m p o u n d s  p r o d u c e  a t h i a m i n e  de f i c i ency  in an imal s ,  
o n l y  t h e  P Y  cal ls  f o r t h  t h e  t y p i c a l  n eu ro l o g i ca l  d i s t u r b -  
ances  of t h e  a t h i a m i n o s i s  in  mice ,  w i t h o u t  h o w e v e r  
m o d i f y i n g  t h e  c o c a r b o x y l a s e  c o n t e n t  of t h e  l ive r  S or  the  
b lood  p y r u v a t e  ~. O n  t h e  c o n t r a r y ,  a c c o r d i n g  to  FROH- 
MAN a n d  DAY 4, OT inc reases  b o t h  t h e  u r i n a r y  e x c r e t i o n  of 
t h i a m i n e  a n d  t h e  b lood  p y r u v a t e  in  t h e  r a t ,  b u t  fails to 
p r o d u c e  t h e  n e u r o m u s c u l a r  s y n d r o m e .  

T h e s e  r e s u l t s  led WOOLLEY a n d  MERRIFIELD ~ tO the  
c o n c l u s i o n  t h a t  P Y  " i n  ca l l ing  f o r t h  c h a r a c t e r i s t i c  
m a n i f e s t a t i o n s  of t h i a m i n e  de f i c i ency  i n t e r f e r e s  p r i m a r i l y  
w i t h  a f u n c t i o n  of t h i a m i n e  r e s p o n s i b l e  for  t h e  t y p i ca l  
n eu ro l o g i ca l  s igns  a n d  t h a t  t h i s  f u n c t i o n  is d i s t a n t  f rom 
t h e  one  i n v o l v i n g  c o c a r b o x y l a s e  a n d  p y r u v a t e " .  

I n  o t h e r  words ,  b ecau s e  t h e  P Y ,  a d m i n i s t e r e d  to  mice, 
does  n o t  m o d i f y  t h e  l iver  t h i a m i n e  c o n t e n t  a n d  t h e  b lood 
p y r u v a t e ,  w h i c h  is n o t o r i o u s l y  c o n n e c t e d  w i t h  t h e  co- 
c a r b o x y l a s e  a c t i v i t y  a n d  p r o d u c e s  t h e  t y p i c a l  d i s t u r b -  
a n c e s  of t h e  t h i a m i n e  def ic iency ,  t h e  a u t h o r s  conc lude  
t h a t  t h e  P Y  i n t e r f e r e s  w i t h  a f u n c t i o n  of t h e  t h i a m i n e  
i n d i s p e n s a b l e  to  t h e  n e r v o u s  t i s sues  a n d  n o t  i n v o l v i n g  
t h e  c a r b o x y l a s e .  I n s t e a d ,  t i le  O T  wou ld  be  m a i n l y  the  
a n t a g o n i s t  of c o c a r b o x y l a s e .  

I n  o r d e r  to  v e r i f y  t h i s  i n t e r e s t i n g  h y p o t h e s i s ,  we re- 
p e a t e d  a n d  e x t e n d e d  WOOLLEY'S 2 e x p e r i m e n t ,  d e t e r m i n -  
ing  t h e  t h i a m i n e  c o n t e n t s  n o t  on ly  of t h e  l ive r  b u t  also 
of t h e  m u s c l e  a n d  p a r t i c u l a r l y  of t h e  b r a i n ,  s ince  t h e  new 
f u n c t i o n  of t h e  t h i a m i n e  c o n c e r n s  t h e  n e r v o u s  t i ssue.  

T h u s  m a l e  mice  of 11-14  g b o d y  w e i g h t  were  h o u s e d  in 
s ingle  sma l I  cages  a n d  r e a r e d  on  t h i a m i n e  d e f i c i e n t  diet  
of t h e  fo l lowing  c o m p o s i t i o n :  W a s h e d ,  f a t - f r ee  casein 
1 8 %  ; w h e a t  s t a r c h  6 5 %  ; o l ive  oil 1 0 % ;  cod  l ive r  oil 2% ; 
O s b o r n e  a n d  M e n d e l  s a l t  m i x t u r e  5 % ,  s u p p l e m e n t e d  
w i t h  s u i t a b l e  a m o u n t s  of all  t h e  B v i t a m i n s  a n d  ~-toco- 
phero l .  I n  e x p e r i m e n t  No.  1, 0.5 m g  of p y 6 ,  d i s so lved  in 
0.02 ml  of H20,  was  a d m i n i s t e r e d  per os on  t h e  f i r s t  day,  
fo l lowed b y  a da i ly  dose of 2 ~g  of t h i a m i n e  per os : the  
c o n t r o l s  r ece ived  o n l y  2 /*g  of v i t a m i n  pro die. 

I n  e x p e r i m e n t s  No.  2, 3 a n d  4, t h e  a d m i n i s t r a t i o n  of 
t h i a m i n e  w as  d i s c o n t i n u e d  a n d  t h e  a n i m a l s  fed t h e  th ia -  
m i n e d e f i c i e n t  d i e t  were  t r e a t e d  a t  t h e  b e g i n n i n g  of t h e  ex- 
p e r i m e n t  w i t h  a s ingle  dose  of P Y  or  OT ~ per os, dissolved 
in 0-02 ml  of H 2 0  , as i n d i c a t e d  in  t h e  Tab le .  T h e  con- 
t ro l s  were  p l a c e d  on  t h e  s a m e  die t .  T h e  mice  were  killed 
b y  d e c a p i t a t i o n ,  t o g e t h e r  w i t h  t h e i r  con t ro l s ,  w h e n  the  
n e u r o m u s c u l a r  s y m p t o m a t o l o g y  a p p e a r e d .  I n  t h e  experi-  
m e n t s  in  w h i c h  t h e  d i s t u r b a n c e s  d i d  n o t  a p p e a r  the  
mice  were  k i l led  on  t h e  10 th  d a y  of t h e  e x p e r i m e n t .  

T h e  b lood  p y r u v a t e  was  d e t e r m i n e d  b y  t h e  micro-  
m e t h o d  of RINDI a n d  FERItAP, IS: t h e  t h i a m i n e  (totat)  
c o n t e n t s  of  t h e  t i s sues  (l iver,  m u s c l e  a n d  b ra in )  were 
d e t e r m i n e d  b y  a m o d i f i c a t i o n  of t h e  c lass ica l  t h i o c h r o m e  
m e t h o d  9, w h e r e  t h e  i s o b u t a n o l  e x t r a c t i o n  was pe r fo rmed  
w i t h  5 ml  of so lven t .  T h e  m e t h o d  used  h a s  b e e n  checked 
on p u r e  t h i a m i n e  s o l u t i o n s  a n d  a l w a y s  g a v e  good  results ,  
c lose ly  c o m p a r a b l e  to  t h o s e  o b t a i n e d  w i t h  t h e  usual  
m e t h o d .  

D. W. ~VooLLnV, J. biol. Chem. 191, 43 (1951). 
a D.W. WOOLLEN and R. B. MERRIFIELD, Bull. Soc. Chim. biol. 36, 
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4 C. E. FROHMAN and H. G. DAv, J. biol. Chem. 180, 93 (1949). 
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