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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.) 
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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. 
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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.  
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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). 
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J, dl, 590 (1947). 
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b i d i m e n s i o n a l l y  c h r o m a t o g r a p h e d  o n  WHATMAN'S NO. 1 
p a p e r :  1 st l i qu id  = n - B u t a n o l  + ac.  ace t i c  + H , O ;  2 nd 
l iqu id  = p h e n o l  + H , O  a n d  N H  a + KCN.  
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Fig. 2. 

A f t e r  s p r a y i n g  w i t h  n i n h y d r i n  t h e  4 h y d r o l i z e d  s p o t s  
s h o w e d  a n  a l m o s t  i d e n t i c a l  c h r o m a t o g r a m :  13 s p o t s  
were  s t a i n e d  w i t h  n i n h y d r i n  ( a m i n o  acids)  a n d  3 la rge  
spo t s  were  u n s t a i n e d  (Fig. 3). 
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T h e  r e p r o d u c a b l e  e x p e r i m e n t  c a n  d i s c o u n t  t h e  possi-  
b i l i t y  of a n  a r t e f a c t .  F u r t h e r  p roo f  a g a i n s t  a n  a r t e f a c t  is 
t h a t  t h r e e  t i m e s  d u r i n g  t h e  p a p e r  c h r o m a t o g r a m  pre-  
p a r a t i o n s  t h e  t e s t  t u b e  c o n t a i n i n g  t h e  so lu t i on  of t h e  
s u b s t a n c e  e x t r a c t e d  w i t h  EDSALL-WEBER'S l i qu id  was  
k e p t  a t  r o o m  t e m p e r a t u r e  i n s t e a d  of in  ice :  in  e a c h  case  
we saw,  i n s t e a d  of 4 i so l a t ed  spo ts ,  a s ingle  s p o t  d i s t r i -  
b u t e d  a long  t h e  who le  course  of t h e  l i qu id  as t h o u g h  
t h e  c h a n g e  of t e m p e r a t u r e  h a d  b r o u g h t  a b o u t  a d e n a t u -  
r a t i o n  of  t h e  4 s u b s t a n c e s .  

T h i s  fac t ,  t o g e t h e r  w i t h  t h e  c h e m i c a l  a n a l y s i s  of  
t h e  l ipo id  p o r t i o n s ,  w h i c h  shows  t h a t  t h e  4 l ipo id  p a r t s  
are  n o t  a l ike,  s p e a k s  in  f a v o u r  of t h e  h y p o t h e s i s  of t h e  
e x i s t e n c e  of 4 d i f f e r en t  p r o t e i n s .  

T h e  4 p r o t e i n  f r a g m e n t  h y p o t h e s i s ,  o n  t h e  o t h e r  
h a n d ,  m a y  be  d e d u c e d  b y  ana log ies  m a d e  b y  BAILEY s 
c o n c e r n i n g  t r o p o m y o s i n .  

To  s u p p o r t  t h e  4 p r o t e i n  h y p o t h e s i s  a n d  to  c o n f i r m  o u r  
f ind ings ,  o t h e r  r e sea rches  e l sewhere  h a v e  g i v e n  p r o o f  
t h a t ,  bes ides  t h e  e x i s t e n c e  of H b ,  t h e  s t r o m a t i n  is n o t  
t h e  o n l y  p r o t e i n  f o u n d  in  t h e  r ed  b l o o d  cells. STERN a n d  
co -worke r s  s i so l a t ed  b y  e l ec t ro p h o re s i s  f r o m  t h e  s t r o m a  
r e s idue  a n  " a - p r o t e i n "  w h i c h  is p r o b a b l y  s t r o m a t i n  a n d  
a " b - p r o t e i n "  w h i c h  is as y e t  u n i d e n t i f i e d .  CALVIN a n d  
co-workers*  s e p a r a t e d  a n o t h e r  p r o t e i n  f r o m  s t r o m a t i n  
ca l l ed  e l in in ,  w h i c h  c o u l d  be  d i v i d e d  b y  e l e c t r o p h o -  
res is  i n t o  t w o  c o m p o n e n t s :  a m a i n  c o m p o n e n t  (80%)  
a n d  a f a s t e r  c o m p o n e n t  (20%) .  T h e  a f o r m e n t i o n e d  
a u t h o r s  were  u n a b l e  to  s a y  if s t r o m a t i n  a n d  e l in in  were  
t w o  d i f f e r e n t  p r o t e i n s  or  if  t h e y  were  s i m p l y  t w o  f rac-  
t i o n s  of t h e  s a m e  p r o t e i n .  

A l t h o u g h  o u r  r e s e a r c h  f i nd ings  a n d  t h o s e  of t h e  au -  
t h o r s  h e r e b y  c i t ed  a re  n o t  c o m p l e t e l y  iden t i ca l ,  t h e  f ac t  
r e m a i n s  t h a t  t h e  u l t i m a t e  r e s u l t s  of e a c h  g r o u p  l ead  
t o  t h e  c o n c l u s i o n  t h a t  t h e  r e d  b l o o d  cells  c o n t a i n  
e i t h e r  s ev e ra l  f i b ro u s  l i p o p r o t e i n s  or  a s ingle  p r o t e i n  
w h i c h  b r e a k s  u p  in  t w o  or  m o r e  f r a g m e n t s .  
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Fig. 3. 

I n  t h e  be l ie f  t h a t  t h e  a f o r e - m e n t i o n e d  3 u n s t a i n e d  
spo ts  m a y  also b e  r e p r e s e n t e d  b y  l ipids ,  s t r i p s  co r re -  
s p o n d i n g  t o  t h e  4 s p o t - s u b s t a n c e s  were  e x t r a c t e d  in  
K u m a g a w a  w i t h  e t h e r  a n d  a l coho l - e the r .  

T h e  s u b s t a n c e s  e x t r a c t e d  s h o w e d  some  o r g a n o l e p t i c  
qua l i t i e s  of t h e  l ipids .  T h e  c h e m i c a l  f i nd ings  a re  p r e s e n t e d  
in t h e  T a b l e .  

T h e s e  f i n d i n g s  s e e m  t o  d e m o n s t r a t e  t h a t  t h e  4 s p o t s  
are m a d e  u p  of s u b s t a n c e s  w h i c h  a re  p r o b a b l y  f i b rous  
l ipo-pro te ins .  N o w  ar ises  t h e  q u e s t i o n  w h e t h e r  t h e  4 sub-  
s t ances  i s o l a t e d  c o r r e s p o n d  e i t h e r  t o  4 d i f f e r e n t  p r o t e i n s  
or t o  4 f r a g m e n t s  of  t h e  s a m e  p r o t e i n  o r  m e r e l y  a r t e -  
facts  due  to  t h e  t e c h n i q u e  used.  

Institute of Clinica~ Medicine, University, Bari  , Italy, 
March 78, 1952. 

Riassunto 

Gli au t o r i ,  con  u n  m e t o d o  del  t u t t o  o r ig ina l e  e app l i -  
cab i le  a r e l a t i v a m e n t e  piccole  q u a n t i t k  di  s a n g u e  
(50-100  c m  8) c r e d o n o  di essere  r i u sc i t i  a d  i so la re  4 
l i p o p r o t e i n e  da l lo  s t r o m a  e r i t r oc i t a r i o .  
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