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the f ibres  used  (abou t  ,s. ,~ /~ ( t iametcr ,  the  i n t c rnoda t  
d i s t ance  be ing  tess t h a n  I ram). The  e x p e r i m e n t s  were 
carr ied ou t  a t  roonl  t e m p e r a t u r e  (20 -- 23" C). U n d e r  these  
c~mditions t he  i sola ted  ne rve  f ibres r ema in  exc i t ab le  a n d  
act ion po ten t i a l s  can b." recorded  for several  h,)urs a f t e r  
d issect ion.  

F igures  a -  h . . - c - - d  i l lus t ra tes  the  resul ts  of one (~f 
the e x p e r i m e n t s ,  t : a eh  of t he  I~hotographs is o b t a h w d  by 
the  supe r in :pos i t i on  of  the  p o t e n t i a l s  e l ic i ted  by 10 sttc- 
ccssive s t imul i ,  c a t h o d i c  shocks  of b r ie f  du ra t i on  (about  
6(i ps). t¢ecord a shows  the  local p o t e n t i a l  changes  due  
to s h o c k s  of  s t r e n g t h  equa l  to  0-5 t h r e sho ld .  Af te r  t he  
init ial  s h o c k - a n d  c a p a c i t a t i v e - - a r t i f a c t s ,  a l a s t ing  
polar iza t ion (e lec t ro ton ic  po ten t i a l )  ( an  be o b s e r v e d  
which decl ines  in an a p p r o x i m a t e l y  e x p o n e n t i a l  way.  
If the  s t r e n g t h  of the  shock  is now iucrcased  to  about  
I~-82 t h r e s h o l d - - F i g u r e  b - a  h u m p  in the  decay ing  
polarizaticm p o t e n t i a l  appea r s ,  c o r r e s p o n d i n g  to  a Io ta |  
response  wh ich  d e v e l o p s  abe)re the  pass ive  e lect rot ( ,n ic  
poteut ia l ,  i n  th i s  record  a f l n e t n a t i o n  in the  a m p l i t u d e  
of the local  r e sponse  is e v i d e n t :  tit(: s ize  of  t lw  t:otentia.ls  
gem,ra ted  by  shocks  of t h e  s a m e  s t r e n g t h  v a r y  wi th in  a 
wide range .  This  f l uc tua t i on  is even  more  e v i d e n t  if t he  
po ten t ia l s  are  p r o d u c e d  b y  shocks  of h ighe r  i n t e n s i t y  
((>85 t h r e sho ld  in F igu re  b). Most  cd the  po t en t i a l s  s(~ 
el ici ted are  only s l igh t ly  h ighe r  t h a n  those  of I ; igure b, 
~\ herons t w o  of thorn have  g rown in to  huge h u m p s  which 
i l lus t ra te  p a r t i c u l a r l y  well t he  p h e n o m e n o n  of the  local 
resprmse. In F igure  d t he  s t r e n g t h  c)f the  shock  was 
s l ight ly  above  t h r e s h o l d ,  aud  p r o p a g a t e d  a c t i . n  po ten -  
tials ar is ing a f t e r  va r ious  de l ays  ( a n  be seen. A po ten t i a l  
change is also see:: in th is  record wh ich  propaga . led  away  
a l though  i t  did no t  g row to  a full sp ike  a t  t i le d i rec t ly  
s t imu la t ed  node.  A p p a r e n t l y ,  t h e  local response  of th is  
rome of R a n v i e r  s t i m u l a t e d  by  e l ec t ro ton i c  sp r ead  tb,, 
ad j acen t  node,  whose  e x c i t a b i l i t y  was higher .  

A c : ,mpar i son  of these  resu l t s  wi th  those  alr~ a d y q u o t e d  
from a m p h i b : a n  m e d u l l a t e d  fibres,  n o n - m e d u l l a t c d  in.. 
ve r t eb ra t e  a x o n s  and  s t r i a t e d  musc le  fibres,  r cv (a l s  a 
f u n d a m e n t a l  s i m i l a r i t y o f  t he  e v e n t s  which  a f t e r  ca thod ic  
s t imula t ion  l~ad to  t he  onse t  of p r o p a g a t e d  p o t e n t i a l s  
ill all the  exc i t ab l e  t i s sues  which have  so far been s tud ied ,  
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l)cpartment, t;f l~hysioIogy. ( ' n i \ ' c r s i t v  ('(allege, I.on- 
doll, ()clo|.)er 30, 1{)51. 
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1.(~kalc Poten t iah , ,  wclche fiir (tie E n t s t c h u n g  f o r t g e  
h i tc tcr  , S p i k e s .  v e r a n t w o r t l i c h  sintt, k o n n t e n  an ein- 
zelm,n R a n v i e r s c h e n  Schn i i r r ingen  m o t o r i s c h e r  Fase rn  
(Its Mt iuse- Isch/adicus  nachgcwiesen  werden .  

l)icse B c f u n d e  s+,,iitzen die Ans ich t ,  dass  die E n t s t e -  
hunR fo r tgc l c i t e t e r  P o t c n t i a l e  in allen e r r e g b a r e n  Mem-  
brauen at:f 5tnnli(he \Veise s t a t t f i n d e t .  

D i s t r i b u t i o n  o f  R a d i o p h o s p h o r u s  i n  t h e  L o n g  
B o n e s  o f  A d u l t  R a b b i t s  ~ 

The ear l ies t  e x p c r i m c n t s  m a d e  with r a d i o p h o s p h o r u s  e 
have s h o w n  t h a t ,  i n m : e d i a t c l y  a f t e r  a d m i n i s t r a t i m :  (~f 
the is.elope, t he  specif ie  a c t i v i t y  of the  ep iphyscs  (,f the  

i This work was supported i)l palt b) ° ;-{rallta fFOItl the ];'olids Na 
ti-nal de la Recherche Fcicntifiqm" ~,f lk-lgium. 

2 I.. A.  HAtIN, (~, (.7. }tLVESY, &tld [Q ( ' .  I A'NDSaGAARD, l~i(,('lwm, 
J. 31, 1705 ([9a7),--31, J. I.. DoLs. B. C. P..IANSEX, G.J. STzoo. and 
( ; , J ,  VAN DER ),IAAS, Nature 142, 95a (t93,s)..--G. C. H:~w;sy, 1[, B, 
I.l v:, aud (). tI. RF~rw, t>,i,~chem..l. :>/. 5:1"2 (19.101 

long hones  is a lways  h m n d  t() be h tgher  t han  t h a t  of the  
d iaphyses .  

Several  a u t h o r s  1 add  t h a t  the  specif ic  ac t iv i t i e s  (ff tilt' 
phost)ht~rlls are reduced  to u11ifornl vallles a f t e r  s()nte 
( ta rs  (n" a few wet,ks. 

As far as wc can ascer ta in ,  this  l a t t e r  s t a t e m e n t  res ts  
on e x p e r i m e n t s  l:aade wi th  growing an imals ,  a n d  its 
~eneral  va tMi tv  s h o M d  not  be a c c e p t e d  before  exper i -  
m e n t s  are made  wi th  fullv grown an imals .  

.qint'e it has  be rn  shown  t h a t  bone m a r r o w  e and  perios- 
t e u m  a have a h igh ph( ,s t )horus specif ic  ac t iv i ty ,  ea r (  
mus t  1)e t aken  t o  deal  wi th  bone  t i ssue  c o m p l e t e l y  freed 
from the sof t  t issues,  

@ 

This fi<ure shows how the b~,nca werc divi, lcd, t t .  hmi~eru~: 
R r:tdius; I ~ ulna: t: femur: t" libia. 

Kurtherm(nx,,  it s e e m s  adv i sab le  to es t imah"  the sp(' 
cific ac t ix i t ies ,  not jus t  in the  sha f t  as compared with 
the ep iphyses ,  bu t  in as m a n y  por t ions  of the  long bones  
as is c(m~patibh", wi th  accu ra t e  l n e a s l l r c l n c | l t s ,  

] b ' o c c d u r r .  Three  fully g rown rabb i t s  (skvletat  star(. 
c lwcked  bv X - r a y  e x a mi n a t i o n ) ,  weighing au ave rage  el  
4.£00 kg, wcre in jec ted  s u b c u t a n e ( m s l v  wi th  ca r r ie r - f ree  
t) 32 in solut i(m m a d e  up in normal  sal ine a t  p I [  7 
(snppt ied  b y  : \ t (mfic E m , r g y  Resea rch  I ' ; s ia l t l ishnwnl ,  
Harwetl) .  The one t(> be sacr i f iced 6 d a y s  a f t e r w a r d s  
f t , ( c i t ed  2 mC in two (lays. The  two  o the r s  rc tc iv t 'd  4 I11( 
in t h ree  days .  

"Fhe bones  were c l eaned  wi th  a knife a, nd. di~ ided wi th  a 
b a n d - s a w  into  p t , r t ions  as i nd i ca t ed  by the  Figure.  Thest, 
por t i (ms were bt)iled for o n e  hour ,  di~cste(l for 24 hours  
a t  3 T ' i n  a 1 per  cen t .  so lu t ion  of l)al>ain renew('(1 a f t e r  
12 hor, rs, ])oiled aga in  h)r a few nfinul(:s, dr ied,  and 
e x t r a c t e d  in chh~roform in a S(~xhlet: a p p a r a t u s  re:  
24 hours.  T h c y  weft. then  dr ied,  we ighed  and  d isso lved  
in n i t r ic  acid, An a l iquot  was used for radi()-assay whih" 
the r e m a i n d e r  of the  s()h, ti(m was used for chemica l  
d e t e r m i n a t i o n  of phost) l lorns  no(or( l ing t(a the  m e t h o d  
of Fiske and  Subarow.  

]i'es~dts. The  bones,  t-)eflwe going to ni t r ic  acid,  ;ip,- 
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p e a r e d  u n d e r  t h e  b i n o c u l a r  mic roscope ,  to  be  c o m p l e t e l y  
c l e aned  of a r t i c u l a r  c a r t i l a g e  a n d  of sof t  t i ssues .  

T h e  specif ic  a c t i v i t i e s  h a v e  b e e n  e x p r e s s e d  in  n u m b e r  
of c o u n t s  pe r  m i n u t e  pe r  m g  of p h o s p h o r u s .  S ince  t h e  
i n t e r e s t  lies in  t he  c o m p a r i s o n  of va r i ous  p o r t i o n s  of t h e  
b o n e s  a t  v a r i o u s  i n t e r v a l s ,  a n  a r b i t r a r y  v a l u e  of 100 ha s  
b e e n  a s s i g n e d  to  t h e  m i d d l e  f i f t h  of t h e  h u m e r u s  in t h e  
t h r e e  a n i m a l s  a n d  all  t h e  m e a s u r e s  h a v e  b e e n  r e d u c e d  
acco rd ing ly .  
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Specific activities at various time intervals of the portions 
of the bones as indicated by the Figure. 

T h e  r e su l t s  a re  t a b u l a t e d  (Table)  a n d  t h e  F i g u r e  g ives  
t h e  key  t o  t h e  s y m b o l s  i n d i c a t i n g  t h e  p o r t i o n s  of t h e  
bones .  

D i s c ~ s s i o n .  L a r g e  doses  of r a d i o p h o s p h o r u s  were  used  
in  o r d e r  to  r e c o v e r  a f a i r ly  good  a c t i v i t y  in  t h e  s m a l l e s t  
p o r t i o n s  of t h e  bones ,  e v e n  a f t e r  76 days .  W i t h  s u c h  
doses,  r a d i a t i o n  d a m a g e  is a t h e o r e t i c a l  poss ib i l i ty ,  
a l t h o u g h  i t  s h o u l d  be  p o i n t e d  o u t  t h a t  t h e  a n i m a l s  d id  
n o t  lose w e i g h t  d u r i n g  t he  e x p e r i m e n t .  

The  n u m b e r  of a n i m a l s  is t oo  smal l  to  a l low c o m p a r i s o n  
b e t w e e n  t h e m  of c o r r e s p o n d i n g  p o r t i o n s  of b o n e s  a t  
v a r i o u s  t i m e  i n t e r v a l s .  T h e  on ly  c o n c l u s i o n  w h i c h  m a y  
be d r a w n  f r o m  t h e  r e su l t s  as a whole  is t h a t ,  a t  l eas t  
u p  to  t h e  76 TM day ,  t h e  p h o s p h o r u s  specif ic  a c t i v i t i e s  of 
the  e p i p h y s e s  a n d  of t h e  d i a p h y s e s  do  n o t  show a n y  
t e n d e n c y  to  be  r e d u c e d  to  u n i f o r m  va lues .  

\Ve h a v e  used  fu l ly  g r o w n  an ima l s ,  a n d  t h e  d i s c r e p a n -  
cy  b e t w e e n  o u r  r e su l t s  a n d  those  r e p o r t e d  up  to  n o w  is 
t h u s  ea sy  to  e x p l a i n  ; i t  shows  t h a t  t h e  two  se t s  of exper i -  
m e n t s ,  t h e  p r e v i o u s  ones  w i t h  growing ,  a n d  ou r s  w i t h  
a d u l t  an ima l s ,  m u s t  be  c l e a r l y  d i s t i n g u i s h e d  f r o m  e a c h  
o the r .  

I t  is s u g g e s t e d  t h a t  in  t h e  d i scuss ion  of r e su l t s  o b t a i n e d  
w i t h  a d u l t  a n i m a l s ,  due  c o n s i d e r a t i o n  be  g i v e n  to  t h e  
s t ud i e s  of WEIDMAN a n d  I~OGERS 1. These  a u t h o r s  h a v e  
f o u n d  t h a t  t h e  cance l lous  f e m o r a l  b o n e  of t h e  a d u l t  
r a b b i t  f e m u r  c o n t a i n s  less c a l c i u m  a n d  m o r e  n i t r o g e n  
t h a n  t h e  co r t i ca l  bone .  S i m i l a r  f igures  h a d  b e e n  r e p o r t e d  
b y  STROBINO a n d  FARR 2 w h o  h a d  f o u n d  t h a t  a min i -  
m u m  v a l u e  for  n i t r o g e n  a n d  a m a x i m u m  for a s h  ex i s t ed  
a t  t he  l o n g i t u d i n a l  m i d p o i n t  of t h e  l ong  b o n e s  of cows 
a n d  oxen .  In  c o n n e c t i o n  w i t h  t h e s e  va lues ,  l e t  us  recal l  
he re  t h a t  COHN a n d  GREENBERG a h a d  b e e n  led to  a s s u m e  
t h a t  the  o rgan ic  p h o s p h o r u s  m e t a b o l i s m  m a y  be  an  
i m p o r t a n t  f a c t o r  in  t h e  m i n e r a l i z a t i o n  of t h e  bone .  

1 S. M. ~VE1D.~IAN and I-I.J.RoGERS, Bioehenl. J. 47, 493 (1950). 
g L.J.  STROBLnO and L. E. FARR, J. Biol. Chem. 178, 599 (1949}. 

W. E. CoHre and D. M. GRXENBEr~G, J. Biol. Chem. 130, 6~5 
(19.q9). 

Addendum : Since this article was submitted to the Editors, three 
papers 1 have appeared on closely related subjects. RUTISHAUSER and 
MAJNO have confirmed that cancellous bone is less mineralized than 
compact bone in man. PERROTTET and DUCKERT have found the same 
difference in rabbits. AMPRINO has presented the first results of a radio- 
autographic analysis of the distribution of labelled Ca and P in bones 
which might lead to an understanding of the data recorded here. 

:P. LACROIX, R.  DEVlS, a n d  E.  ScI-IIcKs 

I n s t i t u t e  of A n a t o m y ,  U n i v e r s i t y  of L o u v a i n ,  Be lg ium,  
N o v e m b e r  18, 1951. 

R d s u m d  

D a n s  les os longs  du  l a p i n  adu l t e ,  les a c t i v i t 6 s  sp6ci- 
f iques  du  p h o s p h o r e  des  6p iphyses  e t  des  d i a p h y s e s  ne 
m a n i f e s t e n t  pas ,  au  cours  d ' u n e  p6r iode  d ' o b s e r v a t i o n  
de  76 jours ,  c e t t e  t e n d a n c e  h se r6du i re  ~ des  va l eu r s  
n n i f o r m e s  qui  a v a i t  6t6 en reg i s t r6e  d a n s  les exp6r iences  
u t i l i s a n t  des a n i m a u x  en  c ro i s sance .  

1 E. RUTISItAUSER and G. ~IAJNO, Bull. Hosp. Joint Dis. lZ, 468 
(1951). - E. PERROTTET et R. DUCKERT, Exper. 7, 419 (1951). - 
R. AMPRINO, Exper. 8, ~20 (1952). 

S u r  F a c t i o n  d e s  e s t e r s  a m i d e s  p o l y p h o s p h o r i q u e s  

d e  l ' a n e u r i n e  s u r  l a  g l y c o l y s e  p a r  l e  s a n ~  l a v 6  

N o u s  a v o n s  p r ~ c 6 d e m m e n t  r a p p o r t ~  1 la  fa ib le  ac t iv i t6  
c o c a r b o x y l a s i q u e  des  e s t e r s  a m i d e s  p o l y p h o s p h o r i q u e s  
de l ' a n e u r i n e  (E .A .P .P . ) .  N o u s  p o u v i o n s  d6s lors  nous  
d e m a n d e r  si la  p r6sence  des  d e u x  cha ine s  au  m o i n s  t r i -  
p h o s p b o r i q u e s  que  n o u s  f i xons  p a r  v a l e n c e  c h i m i q u e  sur  
la  molecu le  d ' a n e u r i n e  2 ne  con f6 ra i t  pas /~  ces co rps  d ' au -  
t r e s  p ropr i6 t~s  b i o c h i m i q u e s .  N o u s  a v o n s ,  d a n s  ce t te  
vote,  e n t r e p r i s  des  r e c h e r c h e s  p r ~ l i m i n a i r e s  en  r~a l i san t  
la  c h a i n e  de g lycolyse  c o n s t i t u t e  p a r  du  s a n g h u m a i n  lay6 
3 lois  a v e c  du  l i qu ide  de R i n g e r  a l ca l in  e t  m i s  e n s u i t e  en 
s u s p e n s i o n  d a n s  une  s o l u t i o n  de R i n g e r  a d d i t i o n n 6 e  de 
glucose  (2 g p o u r  1000), de p y r u v a t e  de s o d i u m  (1 g pour  
1000) e t  de c h l o r u r e  de  m a g n e s i u m  {0,005 g p o u r  1000). 

Nous  p o r t o n s  darts  p lu s i eu r s  m a t r a s  40  c m  ~ de  ce t te  
s u s p e n s i o n  de  g lobu les  c o r r e s p o n d a n t  ~z 20 cm "~ de sang  
t o t a l  in i t ia l .  D e u x  des  m a t r a s  s o n t  u t i l i s6s  t e l s  quels 
( t6moins) ,  e t  n o u s  a j o u t o n s  a u x  a u t r e s  u n e  ce r t a ine  
q u a n t i t 6  de c o c a r b o x y l a s e  ou  d ' E . A . P . P .  Ces de rn i e r s  ont  
dt~ ut i l i s6s  a v a n t  s ~ p a r a t i o n  des  p o l y p h o s p h a t e s  mi- 
n 6 r a u x  3 ( l i queu r  to ta le )  ou apr~s  s 6 p a r a t i o n  de  ces der- 
n i e r s  corps  au  m o y e n  du  r o u s s i n a t e  de s o d i u m  (esters 
pur i f ies) .  

Apr~s  a v o i r  e f fec tu6  les pr i ses  d ' e s sa i  n6cessa i res  aux  
dosages ,  n o u s  6 t ab I i s sons  u n e  a t m o s p h b r e  d ' a z o t e  et 
n o u s  p o r t o n s  les m a t r a s a n  t h e r m o s t a t  h 37 °. N o u s  ag i tons  
1 ~ 2 h e u r e s  e t  n o u s  e f f ec tuons  e n s u i t e  de  nouve l l e s  prises 
d ' e s sa i  e n  r u e  des  dosages .  Ces r e c h e r c h e s  p r~ l imina i res  
6 t a n t  des t in6es  k r econna~ t re  si ces co rps  a v a i e n t  ou  non 
u n e  a c t i o n  b i o c h i m i q u e  s u r  le d ~ r o u l e m e n t  des  ph6no-  
ln~nes  de glycolyse ,  n o u s  a v o n s  ut i l is~ d a n s  ce p remie r  
t r a v a i l  des  m 6 t h o d e s  de dosage  qu i  n o u s  fourn i s sa ien t  
s e u l e m e n t  des  r ~ s u l t a t s  g l o b a n x .  

N o n s  dosons  les s u b s t a n c e s  r 6duc t r i c e s  fe rmentesc ib les  
a ldos iques  p a r  la  m 6 t h o d e  de HAGEDORN-JENsEN 4. 
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