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t r y p t a m i n e  was  n o t  r e p o r t e d  b y  t h e s e  a u t h o r s ,  b u t  one  
wou ld  e x p e c t  i t  t o  b e  a p r e c u r s o r  of  t h e  N - m e t h y l a t e d  
d e r i v a t i v e s .  I s o t o p i c  a n d  c h r o m a t o g r a p h i c  t e c h n i q u e s  
h a v e  m £ d e  i t  poss ib le  t o  d e m o n s t r a t e  t h e  p r e s e n c e  of 
5 - h y d r o x y t r y p t a m i n e  to  t h e  e x t e n t  of a b o u t  0-1 p e r  c e~ t  
of t h e  d r y  w e i g h t  of Bufo marinus v e n o m .  

A p p r o x i m a t e l y  2 g of d r i ed  v e n o m  o b t a i n e d  f r o m  6 
t o a d s  I were  g r o u n d  in  a P o t t e r  g lass  h o m o g e n i z e r  w i t h  
a t o t a l  of  400 m l  of  0.02 N HC1 in  75 p e r  c e n t  e t h a n o l .  
T h e  e x t r a c t  was  e v a p o r a t e d  in vacuo a t  45 ° t o  a b o u t  
80 m l  a n d  p o u r e d  whi l e  s t i l l  w a r m  i n t o  350 m l  of  0.01 
N HC1. A f t e r  s t a n d i n g  s e ve r a l  h o u r s  to  p e r m i t  c o m p l e t e  
p r e c i p i t a t i o n ,  t h e  sol ids  were  r e m o v e d  b y  c e n t r i f u g a t i o n  
a n d  w a s h e d  w i t h  30 -40  m l  of 0-01 N HC1. T h e  c o m b i n e d  
ac id  s o l u t i o n  a n d  w a s h i n g s  were  e x t r a c t e d  t w i c e  w i t h  
e q u a l  v o l u m e s  of n - b u t a n o l  a n d  t h e  b u t a n o l  d i s c a r d e d .  

MIXED 
CHROMATOGRAM 

I '3 '  

=0 .53  
Chromatogram of a mixture of S3S-labeled pipsyl derivative obtained 
from Bu/o marinus venom and the I131-1abeled pipsyl derivative of 

an authentic sample of 5-hydroxytryptamine. 

A f t e r  coo l ing  t o  10-15  °, t h e  a q u e o u s  p h a s e  w as  a d j u s t e d  
w i t h  d i lu t e  N a O H  to  p H  10 a n d  e x t r a c t e d  t h r e e  t i m e s  
w i t h  e q u a l  v o l u m e s  of n - b u t a n o l .  To t h e  c o m b i n e d  b u t a -  
no l  e x t r a c t s  ( a b o u t  1 1) was  a d d e d  1 1 of h e p t a n e .  W a t e r  
f r o m  t h e  b u t a n o l  l a y e r  s e p a r a t e d  o u t  a t  t h i s  s tep .  T h r e e  
mi l l i l i t e r s  of 6 N HC1 were  a d d e d  a n d  t h e  m i x t u r e  s h a k e n  
in  a s e p a r a t o r y  funne l .  T h e  ac id  l a y e r  was  w i t h d r a w n  
a n d  t h e  o r g a n i c  p h a s e  was  r e - e x t r a c t e d  w i t h  60 m l  of 
w a t e r .  T h e  c o m b i n e d  a q u e o u s  e x t r a c t s  were  e v a p o r a t e d ,  
u n d e r  n i t r o g e n ,  to  a p p r o x i m a t e l y  10 ml,  w a s h e d  w i t h  a n  
e q u a l  v o l u m e  of n - b u t a n o l ,  a n d  f u r t h e r  e v a p o r a t e d  to  
a p p r o x i m a t e l y  1 ml.  T h e  e n t i r e  so lu t i on  was  d e p o s i t e d  
(as a l ine) across  t h e  t ops  of  2 s h e e t s  of  WHATMAN NO. 3 
f i l t e r  p a p e r ,  a n d  one  d i m e n s i o n a l  c h r o m a t o g r a m s  were  
d e v e l o p e d  u s i n g  a m i x t u r e  of b u t a n o l ,  p r o p i o n i c  acid ,  a n d  
w a t e r  in  t h e  p r o p o r t i o n s  5 : 2: 3. T h e  b a n d  of  5 - h y d r o x y -  
t r y p t a m i n e  (R!  a b o u t  0.25) was  l o c a t e d  b y  m e a n s  of i t s  
c h a r a c t e r i s t i c  p i n k  f luorescence  in  u l t r a v i o l e t  l igh t .  T h i s  
f l u o r e s c e n t  b a n d  was  c u t  f r o m  each  s h e e t  a n d  e l u t e d  
w i t h  0.1 N HC1. T h e  e l u a t e  was  a d j u s t e d  to  a p H  of 8.95 
a n d  a v o l u m e  of  8 m l  a n d  s u b j e c t e d  to  24 t r a n s f e r  c o u n -  
t e r - c u r r e n t  d i s t r i b u t i o n  s b e t w e e n  n - b u t a n o l  a n d  0-1 M 
b o r a t e  buf fe r ,  p H  8-95. I n  t h i s  s y s t e m ,  p u r e  5 - h y d r o x y -  
t r y p t a m i n e  h a s  a p a r t i t i o n  r a t i o  of a b o u t  1. T u b e s  8 to  
16 w h i c h  c o n t a i n e d  t h e  b u l k  of m a t e r i a l  posses s ing  spec-  
t r a l  c h a r a c t e r i s t i c s  s im i l a r  to  5 - h y d r o x y t r y p t a m i n e  were  
poo led  a n d  c o n c e n t r a t e d  to  a b o u t  2 ml.  A ha l f  m i l l i l i t e r  
p o r t i o n  c o n t a i n i n g  a b o u t  1 0 0 / , g  of  a p p a r e n t  5 - h y d r o x y -  
t r y p t a m i n e  was  t r e a t e d  w i t h  S s5 l a b e l e d  p - i o d o p h e n y l -  
su l fony ]ch lo r ide  (p ipsy l  ch lor ide)  t o  y ie ld  t h e  cor res -  
p o n d i n g  d e r i v a t i v e .  A n  a u t h e n t i c  s a m p l e  of 5 - h y d r o x y -  
t r y p t a m i n e  3 was  t r e a t e d  w i t h  1131 l abe l ed  p ipsy l  chlo-  

1 We wish to thank Dr. C. BERlCARp LEWIS of the Institute of 
Jamaica for supplying the specimens of Bu]o marinus. 

L. C. CRAIG, J. Biol. Chem. 155, 519 (1944). 
3 5-Hydroxytryptamine, as the creatinine sulfate complex, was 

generously supplied by the Abbott Laboratories, North Chicago, 
Illinois, U.S.A. 

r ide  f o r m i n g  t h e  c o r r e s p o n d i n g  113x l abe l ed  d e r i v a t i v e .  
T h e  S ~5 l a b e l e d  m a t e r i a l  o b t a i n e d  f r o m  t h e  t o a d  v e n o m  
a n d  t h e  1131 l abe l ed  d e r i v a t i v e  of p u r e  5 - h y d r o x y t r y p -  
t a m i n e  e x h i b i t e d  i d e n t i c a l  R I v a l u e s  on  p a p e r  c h r o m a t o -  
g r a m s  a n d  a m i x t u r e  of t h e  t w o  y i e lded  a s ingle  spo tL  
H o m o g e n e i t y  was  f u r t h e r  e s t a b l i s h e d  b y  d e m o n s t r a t i n g  
t h a t  IX3~/S~ r a t i o s  in  c o n s e c u t i v e  t r a n s v e r s e  s e g m e n t s  
of t h e  s p o t  on  t h e  m i x e d  c h r o m a t o g r a m  were  c o n s t a n t  
t h r o u g h o u t  (see F igure )  3 

T h e  f i n d i n g  of  5 - h y d r o x y t r y p t a m i n e  in  t h e  t o a d  in-  
c reases  t h e  n u m b e r  of  a n i m a l  species  in  w h i c h  t h i s  ma-  
t e r i a l  h a s  n o w  b e e n  f o u n d  a n d  f u r t h e r  sugges t s  i t s  
gene ra l  phys io log i ca l  i m p o r t a n c e .  I t s  p r e sence  in the  
t o a d  g l a n d  in  r e l a t i v e l y  la rge  a m o u n t s  s h o u l d  m a k e  the  
t o a d  a use fu l  e x p e r i m e n t a l  a n i m a l  in  w h i c h  to  s t u d y  i ts  
b i o s y n t h e s i s .  T h e  p r e sence  of t h e  m e t h y l a t e d  d e r i v a t i v e s  
s u g g e s t s  t h a t  m e t h y l a t i o n  m a y  be  a p a t h w a y  for  m e t a b o -  
l i sm of  5 - h y d r o x y t r y p t a m i n e  in  o t h e r  an ima l s .  U n t i l  
now,  t h e  m e t h y l a t e d  d e r i v a t i v e s  of  5 - h y d r o x y t r y p t a m i n e  
h a v e  b e e n  c o n s i d e r e d  p e c u l i a r  to  t h e  t o a d ;  t h e y  m a y  
p r o v e  t o  be  of m o r e  w i d e s p r e a d  phys io log ica l  i m p o r t a n c e .  

S. UDENFRIEND, C. T.  CLARK, a n d  E.  T iTus  

Section on Chemical Pharmacology, National Heart 
Institute, National Institutes o[ Health, Public Health 
Service, Federal Security Agency, Bethesda, Maryland, 
J u l y  5, 1952, 

Zusammen]assung 

5 - H y d r o x y t r y p t a m i n  ( S e r o t o n i n ,  E n t e r a m i n ,  T h r o m -  
b o c y t i n ) ,  d a s  in  n e u e r e r  Ze i t  a u s  B l u t  o d e r  G e w e b e  v'er- 
s c h i e d e n e r  T ie re  i so l i e r t  w u r d e ,  k o n n t e  n u n  a u c h  u n t e r  
V e r w e n d u n g  y o n  I s o t o p e n t e c h n i k  u n d  P a p i e r c h r o m a t o -  
g r a p h i e  als  u n m e t h y l i e r t e r  Vor l i iu fe r  de r  s c h o n  b e k a n n -  
t e n  K r C t e n b a s e n  i m  G i f t e x t r a k t  yon  Bu[o marinus im 
A u s m a s s e  y o n  0 ,1% (bezogen  au f  t r o c k e n e n  G i f t e x t r a k t )  
n a c h g e w i e s e n  w e r d e n .  

t The radioactive tryptamine derivatives were located on the 
chromatograms by radioautography. 

2 The radioactivity of the samples, which were essentially weight- 
less, was measured with a 1-8 mg/cm 2 mica window G, M. counter. 
The amounts of 1131 and S 35 in each sample were determined by 
measurement of radioactivity with and without an aluminum ab- 
sorber as described by A. S. KESTOS, S. UDENFRIEND and M. LEVY, 
J. Amer. Chem. Soc. 72, 748 (1950) and S. UDENFRIE~D, J. Biol. 
Chem. 187, 65 (1950). 

Further  E x p e r i m e n t s  on  the  F i x a t i o n  in vitro of 
R a d i o c a l c i u m  to  S e c t i o n s  of  B o n e  

H i s t o r a d i o g r a p h y  of g r o u n d  sec t ions  of t o t a l  bone  
s h o w s  t h a t  m i n e r a l s  a re  u n e v e n l y  d i s t r i b u t e d  in  the  
s t r u c t u r e s  of s e c o n d  o r d e r  of b o n e  c o m p a c t a  a n d  spon-  
giosa,  viz.  t h e  Ca c o n t e n t  is lower  in  b o n e  t i s sue  of re- 
c e n t  f o r m a t i o n  1. N'o c h a n g e s  of t h e  degree  of t h e  X - r a y  
a b s o r p t i o n  in  r e c e n t l y  l a id  d o w n  a n d  o ld  s t r u c t u r e s  oc- 
c u r  w h e n  o r g a n i c  c o m p o n e n t s  of  b o n e  a re  r e m o v e d  by  
m i c r o i n c i n e r a t i o n  (a t  700°C for  3 h)  2 or  b y  t r e a t m e n t  
w i t h  g l y c o l / K  h y d r o x i d e  (GABRIEL'S m e t h o d ) .  

T h e  i n v e s t i g a t i o n  h a s  b e e n  f u r t h e r  e x t e n d e d  a n d  the  
n e w  d a t a  c an  be  s u m m a r i z e d  as fo l lows:  

(1) G r o u n d  sec t ions  of t o t a l  b o n e  (40 to  50 /z in 
t h i c k n e s s )  deca lc i f i ed  f rom 18 t o  24 h in h i g h l y  d i lu ted  

x A. ENGSTRGM and R. AMPRINO, Exper. 6, 276 (1950); R. 
AMPRINO and A. ENGSTRGM, Acta Anat. 15, 1 (1952). 

2 R. AMPRINO, Z. Zellforsch. 37, 144 (1952). 
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ni t r ic  acid  (from 1:20,000 to  1:30,000, p H  f rom 3.8 to  
4.5) lose f rom 1/~ to  ~/3 of the i r  mine ra l  conten t .  This  
par t ia l  deca lc i f ica t ion  does no t  subs t an t i a l l y  mod i fy  
the  differences in t he  r e l a t ive  degree of ca lc i f ica t ion 
of t he  var ious  s t ruc tu res  ( q u a n t i t a t i v e  mic ro -pho to -  
g r a p h i c - p h o t o m e t r i c  s t u d y  of  the  X - r a y  absorpt ion) .  

(2) A u t o g r a p h s  were  m a d e  f rom g round  sect ions  of  
fresh, f ixed  in e t h a n o l  o r  m a c e r a t e d  bone  which  were  
k e p t  in s l igh t ly  ac id  solu t ions  of Ca 45 chlor ide . (0-1  g 
Ca°/00, p H  6.6 circa, Sp. ac t iv .  1400 counts  per  minu te /ml ) .  
The  r a d i o a c t i v i t y  a f te r  the  t r e a t m e n t  is m u c h  h igher  in 
r ecen t ly  fo rmed  and  less calcif ied s t ruc tu res  (e.g. re- 
cen t ly  la id  down  HAVERSIAN systems,  inner  and  ou t e r  
c i r cumfe ren t i a l  layers) t h a n  in r e l a t i ve ly  more  calcif ied 
older  s t r uc tu r e sL  This  d i f fe ren t ia l  u p t a k e  of radiocal -  
c i u m  is a l r eady  a p p a r e n t  a f t e r  t r e a t m e n t  of t h e  sect ion 
w i t h  r ad ioca l c ium for  a few m i n u t e s  (from 10' t o  15'). 
W h e n  t h e  bone  sec t ions  are  k e p t  in  t h e  r ad ioac t ive  so- 
lu t ion  for severa l  hours  (Fig. 1) or  days  (up to  18 days),  
t he  a m o u n t  of labe l led  Ca f ixed to  t he  bone  g round  sub- 
s tance  increases  progress ive ly  accord ing  to  a ra te  which  
is h igh  a t  f irst  and  decreases  w i t h  t ime.  The  relative 
d i s t r i bu t ion  of r a d i o a c t i v i t y  in the  va r ious  s t ruc tu res  
does no t  show a n y  de t ec t ab l e  shif ts  a f t e r  p ro longed  t r ea t -  
m e n t  w i t h  r ad ioca l c ium (cf. Fig.  1 C and  3A).  

The  t o t a l  a m o u n t  of Ca *~ absorbed  by  p a r t i a l l y  de-  
calcif ied sect ions is somehow grea te r  t h a n  the  a m o u n t  
of Ca .5 absorbed  by  non-decalc i f ied  con t ro l  sect ions.  

F u l l y  decalc i f ied bone  sect ions do no t  f ix radio-  
ca l c ium at  all. 

(4) R e m o v a l  of t he  organic  c o m p o n e n t s  br ings fo r th  
r e m a r k a b l e  changes  of  the  ca l c ium-b ind ing  c a p a c i t y  of 
bone  g round  subs t ance ;  however ,  t h e  resul t s  v a r y  if 
d i f fe ren t  m e t h o d s  are  used to  r e m o v e  organic  ma t t e r .  

The  to t a l  a m o u n t  of Ca 46 absorbed  by  the  whole  bone  
sect ion is g rea t ly  r educed  a f te r  m i c r o i n c i n e r a t i o n l ;  
moreover ,  t he  differences of r a d i o a c t i v i t y  in t he  var ious  
s t r u c t u r e s - - a s  a p p a r e n t  in au tog raphs  of sect ions  which  
were  no t  a s h e d - - b e c o m e  v e r y  small .  I n  some ins tances  
no differences a t  all  a re  de tec tab le .  The  dif ferences  in 
t h e  r ad ioca lc ium u p t a k e  fail  a l m o s t  en t i r e ly  to  show up  
in a u t o g r a p h s  f rom sect ions  inc ine ra t ed  a t  500°C for  one  
h o u r  and  are  n o t  apprec iab le  a f te r  inc ine ra t ion  a t  7 00°C 
for 3 h. 

The  u p t a k e  of r ad ioca l c ium is a lmos t  un i fo rm in t h e  
va r ious  s t ruc tu res  of bone  also a f te r  t r e a t m e n t  of t he  
sect ions  w i t h  boi l ing g l y c o l / K  h y d r o x i d e  (GABRIEL); 
however ,  t he  t o t a l  a m o u n t  of Ca ~5 absorbed  b y  t h e  
whole  sect ion increases  cons ide rab ly  a f te r  t r e a t m e n t  
w i t h  th is  m e t h o d  (Fig. 2 B).  I n  sect ions  t r e a t e d  accord ing  
to  GABRIEL'S procedure ,  t h e  di f fus ion of  r ad ioca l c ium 
seems to  become  an  i m p o r t a n t  con t ro l l ing  fac to r  of  t h e  
a m o u n t  of Ca 45 absorbed  by  g round  subs t ance ;  in fact ,  
t he  Ca 4~ u p t a k e  is g rea te r  on the  fr inge of t he  sect ions  
and  a t  t he  marg ins  of the  vascu la r  channe l s  t h a n  a t  some 
d i s t ance :  a regular  d ropp ing  of r a d i o a c t i v i t y  f rom a 
m a x i m u m  to  a m i n i m u m  is a p p a r e n t  in t h e  regions  men-  
t i oned  (Fig. 2B) .  

A B C D 

Fig. 1.--Calf, metatars. Successive sectors of the same ground section of 
total bone treated with Ca 45 for 20', 70', 280', 420'. Autographs 12 ×. 

T h e  p h o t o m e t r i c  ana lys i s  of t he  degree  of  ca lc i f ica t ion  
of newly  fo rmed  HAVERSlAN sys t ems  ( re la t ive ly  to  t he  
calc i f ica t ion of  the  o ld  p r i m a r y  bone) m a d e  on micro-  
rad iographs  of t he  same g round  sect ion before  and  a f te r  
a long t r e a t m e n t  w i th  Ca *~ (18 days) revea ls  no incre-  
m e n t  of minera l s  in t he  seconda ry  bone 2. The  fai lure  of 
h i s t o r a d i o g r a p h y  to  d e t e c t  t he  i n c r e m e n t  of  Ca in less 
calcif ied HAVERSlAN sys t ems  m a y  d e p e n d  on t h e  low 
sens i t iv i ty  of  t he  me thod .  

(3) A u t o g r a p h s  show t h a t  a d i f fe ren t  u p t a k e  of  Ca 4~ 
also occurs  in r ecen t ly  fo rmed  and  in old s t ruc tu res  when  
ground sect ions  of fresh bone unde rgo  one of t he  follow- 
ing p rocedures  before  t r e a t m e n t  w i th  r ad ioca l c ium:  

(a) boi l ing  in neu t r a l  d is t i l led  w a t e r  for 10' to  20'; 
(b) d iges t ion  f rom 1 to  3 h in a buf fe red  0.5 % so lu t ion  

of hya lu ron idase  (pH 6-4) a t  38°C;  
(c) t r e a t m e n t  w i t h  a buf fe red  1% so lu t ion  of  phos-  

phowol f ramic  ac id  (pH 6); 
(d) pa r t i a l  deca lc i f ica t ion  in e x t r e m e l y  d i lu ted  n i t r ic  

acid to  r e m o v e  circa 30 % of t he  mine ra l  con ten t .  

1 R. AMPRINO, Exper. 8, 20 (1952). 
The degree of calcification of newly laid down HAVERSIAN sys- 

tems is from 20 to 25% lower than that of old bone tissue. The 
progressive increment of calcification of recently deposited ground 
substance takes place at a very slow rate in vivo. R. AMPmNO and 
A. ENGSTR6~, Acta Anat. 15, 1 (1952).] The full calcification is at- 
tained in a period of at least a few months. [R. AMPRINO, Z. Zell- 
forsch. 37, 144 (1952).] 

A B 

Fig. 2.-Calf, metatars. A, section of total bone treated with Ca 45 
then ashed (GABRIEL); B, control section ashed (GABRIEL) then 

treated with Ca 45, Autographs 15 x. 

The  r a d i o a c t i v i t y  of sect ions  of t o t a l  bone  ashed  b y  
inc ine ra t ion  and  t r e a t m e n t  w i t h  GABRIEL'S ~aethod (or 
rec iproca l ly ,  t r e a t m e n t  w i t h  GABRIEL'S m e t h o d  and  in- 
c inera t ion) ,  t h o r o u g h l y  washed  and  t r e a t e d  w i t h  radio-  
ca lc ium,  is o n l y  s l igh t ly  h igher  t h a n  the  a c t i v i t y  of sec- 
t ions  of  t he  s a m e  th ickness  wh ich  d id  n o t  u n d e r g o  
ashing.  

(5) T h e  r ad ioca l c ium absorbed  in d i f fe ren t  a m o u n t s  
in r e c e n t l y  fo rmed  and  old s t ruc tu res  of bone sec t ions  
fails to  be r e m o v e d  by  ash ing  ( inc inera t ion  or  t r e a t m e n t  
w i t h  GABRIEL'S me thod)  and  pro longed  wash ing  in dis- 
t i l led  w a t e r  (48 h;  Fig.  3B) .  The  dis t r ibu t ion  of radio-  
a c t i v i t y  does no t  unde rgo  a n y  changes  when  g r o u n d  

1 R. AMPRINO, Z. Zellforsch. 37, 240 (1952); cf. also W. F. NEU- 
MAN, M. W. NEUMAN, E. R. MAIN, and B. J. MVLRVAN, J. biol. Chem. 
179, 335 (1949) ; W. P. NORRIS and W. KISIELESKI, Cold Spring Har- 
bour Simp. Quant. Biol. 13, 164 (1948). 
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sec t ions  of  t o t a l  bone  t r e a t ed  wi th  r ad ioca l c ium are  
p a r t i a l l y  decalc i f ied (or i nc ine ra t ed  and  decalcif ied) to  
r e m o v e  f rom 1/10 to  1/8 c i rca  of the i r  mine ra l  con ten t .  
The  t o t a l  r a d i o a c t i v i t y  of the  sect ion is t hus  g r ea t l y  
reduced ,  b u t  in a r a the r  un i fo rm degree in t he  va r i ous  
s t ruc tu re s  (Fig. 4.) 

A B 

Fig. 3.-Calf, metatars. A, section of total bone treated with Ca ¢~ for 
18 days; B, the same after ashing (GABRIEL). Autographs 16 x. 

R e s e a r c h e s  o n  the  C h e m i c a l  C o m p o s i t i o n  of  the 
E r y t h r o c y t e  M e m b r a n e  

A t  p re sen t  the  chemica l  compos i t ion  of  t he  e ry th ro-  
cy te  m e m b r a n e  is st i l l  l i t t le  known.  Our  researches  are 
i n t e n d e d  to  con t r i bu t e  fu r the r  d a t a  and  c l a r i t y  on 
the  p ro te in  compos i t ion  of t he  n o r m a l  e r y t h r o c y t e  mem-  
brane ,  and  a t  a fu tu re  s tage  to see if a n y  dev ia t ion  
f rom the  no rma l  exis ts  in anemiae  due  to  haemolys i s  and 
e r y t h r o c y t e  f r a g m e n t a t i o n .  

F r o m  e r y t h r o c y t e  shadows,  p rec ip i t a t ed  f rom 50 to 
100 cc of b lood w i t h  the  CO s me thod ,  s t r o m a t i n  (a fibrous 
prote in)  was e x t r a c t e d  w i t h  EDSALL-WEBER'S l iquid  1. 
Th is  e x t r a c t e d  subs tance  was  p r ec ip i t a t ed  severa l  t imes  
to  r e m o v e  all  t he  possible H b  present .  All  t he  aforesaid 
opera t ions  t o o k  place  a t  low t e m p e r a t u r e .  The  precipi-  
t a t e  was aga in  d i sso lved  in EDSALL-WEBER'S l iqu id  and 
c h r o m a t o g r a p h e d  on WHATMAN's DO. 1 f i l te r  paper  
using py r id ine  (80) + w a t e r  (20) as so lven t :  ascensional  
me thod ,  t ime  e m p l o y e d  12-18 h. 

Spot 4 

Spot 3 ~, 

Spot 2 

A B 

Fig. 4.-Calf, metatars. A, section of total bone treated with Ca a5 then 
ashed; B, the same after partial decalcification. Exposure times of 

autographs 1:3. 13 ×. 

(6) A u t o g r a p h s  m a d e  f rom s t r ips  of pe r i o s t eum 
peeled  off  f rom bone  c o m p a c t a  (fixed in e thanol )  and  
t r e a t e d  w i t h  r ad ioca l c ium show r a d i o a c t i v i t y  on ly  in 
l imi t ed  areas  which  cor respond  t o  smal l  spicules  of  bone  
a d h e r e n t  to  t he  f ibrous  t issue,  R.  AMPRINO 

Institute o/ Anatomy, University o/ Turin, July  15, 
1952. 

R~umd 

L ' a u t e u r  s ' e s t  propos6 de pr6ciser les condi t ions  qui  
r~glent  les diff6rences q u a n t i t a t i v e s  de f ixa t ion  du radio-  
ca l c ium dans  l a  s t ruc tu re  des os ~ dif f6rents  s t ades  de 
fo rma t ion .  De  minces  lamel les  d 'os  us6es e t  polies on t  
6t6 soumises  in vitro ~ des t r a i t e m e n t s  d ivers  (micro-  
inc in6ra t ion  ~ 500 ° ou ~ 700°C, gabri61isation, d6calcifi-  
ca t ion  par t ie l le ,  t r a i t e m e n t  pa r  la  hya lu ron idase ,  p a r  
l ' ac ide  phosphowol f r amique ,  etc.) e t  t ra i t6es  en sui te  
avec  une  faible so lu t ion  de chlorure  de Ca 4s. L ' 6 t u d e  des 
au to rad iog raph ie s  d 6 m o n t r e  que  seule la  des t ruc t ion  to-  
t a l e  des c o m p o s a n t s  o rgan iques  de la  m a t r i c e  osseuse 
en t r a ine  des modi f i ca t ions  appr6ciables  de la  d i s t r ibu-  
t ion  du rad ioca lc ium.  

Spot 1 

Fig. 1. 

The  Iod ine  ev idence  showed  up  4 d i f fe ren t  spots 
(Fig. 1A) bes ides  t he  f ron ta l  one which  was p a r t l y  due 
to  t he  impur i t i e s  of solvents ,  pape r  and  p a r t l y  due to 
t races  of Hb .  

F i g u r e  1 B  represen t s  t he  c h r o m a t o g r a m  of the  top 
l iquid  a f te r  t he  f irs t  p rec ip i t a t ion  opera t ion .  I t  shows a 
spo t  co r respond ing  to  a subs tance  which  was  no t  sub- 
m i t t e d  to  fu r the r  researches.  

I n  o rde r  to  o b t a i n  and  s t u d y  a ce r ta in  q u a n t i t y  of 
subs tances  of which  the  4 spots  are  m a d e  up,  we chro- 
m a t o g r a p h e d  the  subs tance  b y  p lac ing  i t  on  the  paper 
a long a hor izon ta l  l ine a t  a d i s tance  of a b o u t  3 cm from 
the  edge  i m m e r s e d  in t he  so lvent .  Af t e r  d r y i n g  the  paper 
3 s t r ips  were  c u t  para l le l  to  t he  course  fo l lowed by  the 
l iqu id  (2 a t  t he  l a te ra l  edges and  1 central)  ; t he  t es t  was 
m a d e  wi th  Iod ine  (Fig. 2). 

Us ing  these  s t r ips  as guides  we c u t  the  s t r ips  corres- 
pond ing  to  t he  4 spots.  T h e  subs tances  were  e lua ted  with 
EDSALL-WEBER'S l iqu id  accord ing  to  CONDSEN, GORDAN, 
MARTIN'S m e t h o d  2. Af t e r  dialysis  t h r o u g h  cellophan, 
t he  4 subs tances  were  hydro l i zed  for 8-10 h. wi th  20 % 
HC1 and  a f t e r  r e m o v i n g  t h e  HC1, t he  hydro l i za t e  was 

x M. CIGADA, P. CITTERIO, A. ORLANDI, S. RANZI, and L. Tosx, 
Rend. Istit. Lombar. Sci. Lett. (CI. Scienze) 82, 351 (1949). 

R. CONSDEN, A. H. GORDON, and A. J. P. MARTIN, Biochem. 
J, dl, 590 (1947). 


