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Zel len  n a c h e i n a n d e r  i h r e m  A l t e r  e n t s p r e c h e n d  in  da s  
S t a d i u m  des  m a x i m a l e n  Z u w a c h s e s  t r e t e n ,  z u l e t z t  die 
j i i ngs t e  (I), e t w a s  f r f iher  I I I  u n d  I I  (diese b e i d e n  in de r  
w i e d e r g e g e b e n e n  M e s s u n g  m i t  n i c h t  genaue r ,  d e m  Al t e r  
e n t s p r e c h e n d e n  Re ihen f o l ge  I I - I I I ) ,  n o c h  f r t iher  I V  u n d  
V u n d  s c h o n  b a l d  n a c h  M e B b e g i n n  VI .  Die  W a c h s t u m s -  
intensitS~t de r  tLltesten Zel len  (VI I  u n d  V I I I )  d e r s e l b e n  
Ze l l re ihe  is t  d a g e g e n  v o n  ]3eginn de r  M e s s u n g  a n  be r e i t s  
in  A b n a h m e  begr i f fen .  

V e r g l e i c h t  m a n  d e n  m a x i m a l e n  Z u w a c h s  e ine r  Zelle 
m i t  dem~en igen  e ines  ~Vurze lhaa res  d e r s e l b e n  %Vurzel, so 
e r g i b t  sich, d a b  die W u r z e l h a a r e  b e t r i t c h t l i c h  s chne l l e r  
wachsen .  E. HEITZ 

Ausgeffihrt mit Unterst/itzung der Freien akademisehen Stif- 
tung in Basel, 

B o t a n i s c h e s  I n s t i t u t  de r  U n i v e r s i t ~ t  Basel ,  d en  
30. MS.rz 1950. 

S~¢,,mmary 

I t  is s h o w n  t h a t  b y  d i r ec t  m e a s u r i n g  of t h e  sub-  
s e q u e n t  cells in  t he  g r o w t h - z o n e  of t h e  l i v ing  r o o t - t i p  of 
M e l a n d r i u m  album t h e  g r e a t  pe r iod  of g r o w t h  of e ach  
s ingle  cell in  a ce l l - row c a n  be  obse rved .  T he  m a x i m u m  
of t h e  g r o w t h  d u r i n g  1-2  h o u r s  in a ce l l - row is r e s t r i c t -  
ed  t o  one  or  t w o  cells only .  T h e  d u r a t i o n  of a one-ce l l  
p e r i o d  l a s t s  a b o u t  6 hours .  

T h e  i n t e n s i t y  of g r o w t h  of a r o o t - h a i r  is g r e a t e r  t h a n  
t h e  m a x i m u m  g r o w t h  of a root -ce l l  in  t h e  g r o w i n g  zone.  

X - R a y  Di f fract ion  and X - R a y  A b s o r p t i o n  S tud ie s  
of I m m o b i l i z e d  B o n e s  

O b s e r v a t i o n s  of ~*IEYER, WOLFF a n d  R o u x  ~ r e v e a l e d  a 
c o r r e l a t i o n  b e t w e e n  t h e  gross  a r c h i t e c t u r e  of  b o n e s  
( s t r u c t u r e  of 1 st order)  a n d  t h e  m e c h a n i c a l  forces a c t i n g  
on  t h e m .  C h a n g e s  in t h e  d i r e c t i o n  of e x t e r n a l  forces are  
fo l lowed b y  c h a n g e s  in t h i c k n e s s  of t h e  c o m p a c t a  of t h e  
b o n e  a n d  b y  r e a r r a n g e m e n t s  of t h e  t r a b e c u l a r  n e t  work .  
A c o r r e l a t i o n  also ex i s t s  b e t w e e n  t h e  a m o u n t  of osseous  
t i s sue  f o r m e d  a n d  t h e  m a g n i t u d e  of m e c h a n i c a l  forces.  
T h e  r e s o r p t i o n  of a b o n e  t h a t  is n o  longe r  s u b j e c t e d  to  a 
m e c h a n i c M  s t i m u l u s  is a n  i n d i c a t i o n  of t h i s  r e l a t i o n s h i p .  
T h e  r e s o r p t i o n  is m o r e  p r o n o u n c e d  in  t h e  m e f a p h y s i s ,  
whe re  t h e  b lood  s u p p l y  is g r e a t e r  e. 

T h e  ex tr ins ic  fac tors ,  t he re fo re ,  s eem to  be  i m p o r t a n t  
for t h e  r e g u l a t i o n  of t h e  q u a n t i t y  a n d  spac ia l  a r r a n g e -  
m e n t  of t h e  osseous  s u b s t a n c e .  On  t he  o t h e r  h a n d ,  i t  is 
c lea r ly  s h o w n  t h a t  b o n e s  c a n  grow also w h e n  no  e x t e r n a l  
m e c h a n i c a l  forces  a re  p r e sen t .  T h e  s h a p e  of b o n e s  de-  
v e l o p e d  on ly  u n d e r  t h e  i n f l uence  of i n t r ins i c  f a c t o r s  is 
s in f i la r  to  t h e  s h a p e  d e v e l o p e d  u n d e r  n o r m a l  phys io log i -  
ca l  c o n d i t i o n s  3. MURRAY a n d  SELBY 4, w h o  i n v e s t i g a t e d  
b o n e  f o r m a t i o n  in c h o H o - a l l a n t o i c  g r a f t s  of f e m o r a  of 
6 -7  d a y s  c h i c k  e m b r y o s ,  exp res s  t h e  v iew t h a t  a f t e r  
b i r t h  a n d  in t h e  g row i ng  a n d  a d u l t  i n d i v i d u a l  t h e  
e x t r i n s i c  f a c to r s  e x e r t  a g r e a t e r  i n f l uence  t h a n  d u r i n g  
t h e  e m b r y o n i c  d e v e l o p m e n t  (see a lso GLUCKSMANNS). 
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Wiss. Berlin; Sitzg. Physik. math. K1. 24. April 1884.-  W. Roux, 
Gesammelte Abh. 1, 700-722 (Leipzig, W. Engclmann, 1895). 
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F rOm t h e  i n v e s t i g a t i o n s  q u o t e d  a b o v e  i t  is c l ea r  t h a t  
t h e  e x t e r n a l  m e c h a n i c a l  forces  a c t i n g  on  a b o n e  h a v e  a n  
in f luence  on  t h e  s t r u c t u r e  of t h e  1 st order .  C o n t r a d i c t o r y  
resul t s ,  howeve r ,  were  o b t a i n e d  w h e n  a p p l y i n g  t h e  s a m e  
p r inc ip le  to  t h e  a r r a n g e m e n t  of t h e  H a v e r s i a n  s y s t e m s  
( s t r u c t u r e  of 2 nd order) ,  to  t h e  b u n d l e s  of co l lagen 
f ibres  e m b e d d e d  in t he  b o n e  s u b s t a n c e  ( s t r u c t u r e  of 3 rd 
order)  a n d  to  t h e  u l t r a s t r u c t u r e  ( s t r u c t u r e  of 4 TM order) .  
A n  e f fec t  of t h e  e x t e r n a l  m e c h a n i c a l  forces on  t h e  
s t r u c t u r e s  of 2ha a n d  3 rd o r d e r  was  r e p o r t e d  b y  seve ra l  
a u t h o r s  1 whi le  o t h e r s  f o u n d  n o  ef fec t  ~. D i f f e r e n t  op in ions  
c o n c e r n i n g  t h e  in f luence  of e x t e r n a l  forces on  t h e  u l t r a -  
s t r u c t u r e  of b o n e  h a v e  also b e e n  r e p o r t e d .  HENNY a n d  
SPIEGEL-ADOLF a e x p r e s s e d  t h e  v iew t h a t  t h e  f u n c t i o n  
r a t h e r  t h a n  t h e  s h a p e  of t h e  b o n e  d e t e r m i n e s  t h e  
o r i e n t a t i o n  of i t s  s t r u c t u r e .  LAMARQUE 4 r e p o r t e d  t h a t  
t he  u l t r a s t r u e t u r a l  o r i e n t a t i o n  is i n d e p e n d e n t  of t he  
m e c h a n i c a l  forces a c t i n g  on  t h e  bone .  A s i m i l a r  resul t ,  
a l t h o u g h  n o t  conc lus ive ,  was  r e p o r t e d  b y  REED a n d  
REED s . 

T h e  p r e s e n t  i n v e s t i g a t i o n ,  w h i c h  is a p a r t  of a n  
e x t e n s i v e  s t u d y  on  t h e  u l t r a s t r u c t u r e  a n d  t h e  d i s t r i -  
b u t i o n  of m i n e r a l  sa l t s  of d i f f e r en t  bones ,  is a n  a t t e m p t  
to  g ive  a de f in i t e  a n s w e r  to  t h e  q u e s t i o n :  Do  e x t e r n a l  
m e c h a n i c a l  forces  i n f l uence  t h e  u l t r a s t r u c t u r e  of  b o n e  
a n d  t h e  d i s t r i b u t i o n  of m i n e r a l  sa l t s  of t h e  s t r u c t u r e s  
of 2 na o r d e r ?  T h e  u l t r a s t r u c t u r e  is s t u d i e d  b y  X - r a y  
d i f f r a c t i o n  a n d  t h e  c o m p o s i t i o n  of  t h e  H a v e r s i a n  s y s t e m s  
b y  q u a n t i t a t i v e  m i c r o r a d i o g r a p h y  as d e v e l o p e d  b y  
ENGSTROM 6. 

M a t e r i a l L  Bones  f r o m  t w o  dogs  were  used  for  t h e  
e x p e r i m e n t s .  I n  one  30 d a y  old  dog  (A) t h e  lef t  a n t e r i o r  
l i m b  was  f i rmly  f ixed  to  t h e  b o d y  in  a n a r r o w  c u t a n e o u s  
pocke t ,  p r e v e n t i n g  a n y  a c t i v e  m o v e m e n t s  of t h e  leg. T h e  
whole  leg cou ld  b e  c o n s i d e r e d  p r a c t i c a l l y  i ne r t ,  T h e  dog  
was  sac r i f i ced  s ix  m o n t h s  a f t e r  t h e  o p e r a t i o n  a n d  t h e  
b o n e s  of t h e  i n e r t  a n d  n o r m a l  l i m b s  were  f reed  f r o m  sof t  
t i ssues ,  we ighed  a n d  m e a s u r e d  (el. T a b l e  I) .  T h e  b o n e s  
were  f ixed  in a lcohol ,  I n  t h e  o t h e r  dog  (]3) t h e  n e r v e s  of 
t h e  b r a c h i a l  p l exus  on  t h e  lef t  s ide were  severed ,  c a u s i n g  
a c o m p l e t e  p a r a l y s i s  of t h e  c o r r e s p o n d i n g  l imb.  T h e  
musc le s  s h o w e d  a n  e x t e n s i v e  f a t t y  d e g e n e r a t i o n  a t  
a u t o p s y ,  w h i c h  was  p e r f o r m e d  125 d a y s  a f t e r  t h e  
o p e r a t i o n .  L e n g t h s  a n d  we igh t s  of  t h e  b o n e s  a re  f o u n d  
in T a b l e  I. 

F r o m  t h e  m i d d l e  of t h e  d i a p h y s i s  of h u m e r u s  a n d  
r a d i u s  on  b o t h  sides of dog  A l o n g i t u d i n a l  s ec t ions  a b o u t  
100 # in t h i c k n e s s  were  p r e p a r e d  for  d i f f r a c t i on  ana lys i s .  
Cross s ec t ions  f rom t h e  s a m e  a rea s  were  p r e p a r e d  for  
h i s t o r a d i o g r a p h y .  F r o m  t h e  f i f th  m e t a c a r p u s  on  b o t h  
s ides  of  dog  ]3 l o n g i t u d i n a l  s ec t ions  were  p r e p a r e d  for  
X - r a y  d i f f r a c t i o n  ana lys i s .  
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Table I 
Lengths and weights of normally functioning and mechanically inert bones. 

[EXPERIENTIA VOL. VI/7] 

Dog A Dog B 

Inert limb Control limb Inert limb Control limb 

Length Weigth Length ] Weight Length Weight Length Weight 
cm g cm I g cm g cm g 

Humerus . . 10-8 15.5 10.4 25-0 10-3 15-0 10.3 31.0 
Radius . . 10.8 5.0 10.0 9.0 10.8 6.8 10.4 12.5 
Ulna 13.7 7.0 13.7 10.5 12.6 6.2 12.5 13.7 

The  p r e sen t  knowledge  of t he  appos i t iona l  g r o w t h  
r a t e  and  t h e  rebu i ld ing  r a t e  of  long bones  in t h e  dog 1 
ind ica tes  t h a t  t he  per iod  of i m m o b i l i z a t i o n  was long 
e n o u g h  to  ensure  t h a t  all  ma te r i a l  in t he  c o m p a c t a  of 
t h e  bones  had  been  la id  d o w n  du r ing  t h e  per iod  of  
immobi l i za t ion .  

Method: Microradiography. W h e n  record ing  the  X - r a y  
abso rp t ion  p ic tu res  of  t he  t h i n  g round  bone  spec imens  
the  p rocedure  s chema t i ca l l y  shown in Fig.  1 was used. 
The  sect ion,  D,  50 to  100 /z in th ickness ,  was pressed 
aga ins t  t h e  emuls ion  side, E ,  of  a L i p p m a n n  film. On  

Fig. 1. 

the  uppe r  sur face  of  t he  m e t a l  holder ,  B, a s tep  wedge  
m a d e  of col lodion foils, C, was placed.  Cf. ENGSTR6M 
and  LINDSTR6M *. The  d i s tance  f rom the  pho tog raph i c  
p la te  t o  t h e  t a r g e t  of  t h e  X - r a y  tube ,  A,  was  a b o u t  5 cm,  
g iv ing  a geomet r i ca l  unsha rpness  in a 5 0 / ,  t h i ck  sample  
of a b o u t  5 /,. The  f i lm emuls ion  had  a r e s o l v i n g  power  
of  a b o u t  2 /,. T h e  X - r a y s  were  g e n e r a t e d  a t  5,000 vo l t s  

1 G. GODINA, Arch. Ital. Anat. Embriol. 2;2, 161 (1946). 
A.ENGsTR6M and B. LINDSTR6M, Biochim. et Biophys. Acta; 

1, 351 (1950). 

and  30 mi l l i amps  and  f i l te red  t h r o u g h  1 m m  Be. The  
t i m e  of exposure  v a r i e d  w i t h  t h e  th ickness  of  t he  
spec imen  b u t  was a b o u t  1 hour .  The  X - r a y s  used had  an 
ef fec t ive  w a v e l e n g t h  of a b o u t  2.5-3 A, ly ing on the  shor t  
w a v e l e n g t h  side of  t he  K - a b s o r p t i o n  edge  for ca lc ium 
and  g iv ing  a m a x i m a l  d i f fe ren t ia l  absorp t ion .  The  
compar i son  be tween  the  dens i t y  of t he  microrad io-  
g raph ic  image  of  t he  sample  and  the  s tep  wedge  g a v e  the  
X - r a y  abso rp t ion  in d i f fe ren t  po in t s  of t h e  sample  ex-  
pressed in uni ts  of t he  s tep wedge.  

The  th ickness  of t he  spec imen  m a y  v a r y  in d i f fe ren t  
par ts .  H o w e v e r ,  t he  th ickness  of a H a v e r s i a n  sys tem 
and  of t he  ne ighbour ing  old bone  can  be r ega rded  as t h e  
same,  since t h e y  were  on ly  0.1 m m  apar t .  To  get  c o m p a r -  
able values,  therefore ,  t he  dens i ty  of  each  H a v e r s i a n  
sys t em was d iv ided  b y  the  dens i ty  of t h e  ne ighbour ing  
old bone.  The  dens i t y  of t h e  p r i m a r y  bone  was r e l a t ive ly  
c o n s t a n t  1. The  q u o t i e n t  t h u s  ob t a ined  has  t he  numer i ca l  
va lue  of 1 if  t he  c o n t e n t  of absorb ing  subs tances  is t he  
same  in t he  H a v e r s i a n  s y s t e m  as in t h e  f r agmen t s  of  old 
bone.  The  y o u n g e r  t h e  H a v e r s i a n  sys tem,  t he  lower  t he  
quo t i en t .  Genera l ly  va lues  b e t w e e n  0.75 and  1 are  
ob ta ined .  W h e n  this  q u o t i e n t  is m e a s u r e d  for a g rea t  
n u m b e r  of H a v e r s i a n  sys t ems  and  the  m e a n  is ca lcu la t -  
ed, th is  m e a n  is an  express ion  of t he  ra te  of new form- 
a t ion  of osteons.  Deta i l s  wil! be pub l i shed  l a t e rL  

DiHraction. T h e  m i c r o c a m e r a  descr ibed  b y  CHESLEV 2 
was used to  record  the  d i f f rac tograms .  The  a rea  used in 
the  spec imen  was a b o u t  10 /t in d i a m e t e r  and  was 
selected unde r  t he  microscope.  Cu Ka  rad ia t ion ,  
f i l tered in Ni  was used. 

Table II  

Ratio between the content of mineral salts in primary periosteal bone 
and in secondary bone {Haversian systems). 

Radius Dog A Humerus Dog A 

Inert limb Control limb Inert limb Control limb 

0-93 ::[: 0-01 0.93 :j:: 0.01 0-92 ~ 0-008 0"93 ~ 0-007 

Results. Tab le  I I  g ives  t h e  va lues  of t he  q u o t i e n t  in 
dens i ty  b e t w e e n  the  H a v e r s i a n  sys tems  and  t h e  neigh-  
bour ing  f r a g m e n t s  of  old bone.  The  va lues  f rom bones 
in t h e  n o r m a l  and  the  immobi l i zed  side are  ident ical ,  
i nd ica t ing  t h a t  t he  ra te  of new f o r m a t i o n  of H a v e r s i a n  
sys tems  is t he  same  in t he  two  iflstances.  This  f inding 
seems to  be  in a g r e e m e n t  w i t h  t h e  iden t i ca l  u p t a k e  of 

1 R.AMPRINO and A.ENGSTR6M, to be published. 
2 R.  CHESLEY, Rev. Sci. Instr. 18, 422 (1947). 
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r a d i o a c t i v e  p h o s p h o r u s  in  a c t i v e  a n d  i n e r t  b o n e s L  I n  
Fig .  2 p h o t o m i c r o g r a p h s  of  m i c r o r a d i o g r a m s  f r o m  
cross  s ec t ions  of b o n e  f r o m  dog  A are  s h o w n .  T h e  dif-  
f e rence  in  a b s o r p t i o n  b e t w e e n  t h e  p r i m a r y  a n d  t h e  

Fig. 2. 

s e c o n d a r y  b o n e  a n d  b e t w e e n  d i f f e r e n t  H a v e r s i a n  
s y s t e m s  is a p p a r e n t .  W h e n  t h e  s ec t ions  were  deca lc i f i ed  
n o  c o n t r a s t  a t  al l  was  o b t a i n e d .  T h e r e f o r e  t h e  p i c t u r e s  
s h o w  t h e  d i s t r i b u t i o n  of m i n e r a l  s a l t s  in  t h e  t i ssue .  

Table II I  

Comparison between spacings in normally functioning and 
mechanically inert bones. Longitudinal sections 

Ring 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Spacing A 

Humerus Dog A 

Inert Control 
limb limb 

3-39 3.35 

2,75 2-73 

2.23 2-20 

1.93 1"89 
1-79 1.79 
1-70 1-69 

Radius Dog A Metacarpus Dog B 

Inert Control Inert Control 
limb limb limb limb 

3-76 3-76 3"75 3.69 
3"39 3-35 3-38 3-39 
3-08 3"09 3"03 3"05 
2-74 2-72 2-73 2-75 
2.61 2"58 2-57 2.59 
2"25 2-22 2"25 2"27 
2.05 2.03 2"06 2.04 
1-93 1-91 1-83 1-90 
1.82 1-82 1.80 1.81 
1-70 1-70 1-67 1"70 

l o n g i t u d i n a l  sec t ions .  F o r  t h e  h u m e r u s  of dog  A o n l y  a 
few s p a c i n g s  a re  g iven ,  as  t h e  r e so lv ing  p o w e r  of t h e  
c a m e r a  w i t h  s u c h  a s m a l l  s p e c i m e n  to  a f i lm d i s t a n c e  of  
5.15 m m  is smal l .  T h e  o t h e r  d i f f r a c t o g r a m s  were  t a k e n  
w i t h  a s p e c i m e n  to  a f i lm d i s t a n c e  of 9.85 m m .  T h e  
o r i e n t a t i o n  of  t h e  d i f f r a c t i o n  r ings  is t h e  s a m e  in al l  
d i f f r a c t o g r a m s  f r o m  l o n g i t u d i n a l  sec t ions .  I n  cross 
s ec t ions  n o  o r i e n t a t i o n  cou ld  be  seen.  I n  a n  e x t e n s i v e  
i n v e s t i g a t i o n  BRANDENBERGER a n d  SCHINZ x d i scussed  
t h e  f a c t o r s  l i m i t i n g  t h e  v a l u e  of  t h e  d i f f r ac t i o n  m e t h o d  
espec ia l ly  in  t h e  s t u d y  of b o n e  s t r u c t u r e s .  A l t h o u g h  t h e  
d i f f e r en t  a p a t i t e  c o m p o u n d s  poss ib le  in  b o n e  t i s sue  show 
some  s l i g h t  d i f f e rence  in  t h e  X - r a y  d i f f r a c t i o n  p i c tu re ,  
t h e  r e s u l t s  p r e s e n t e d  a b o v e  t e n d  to  i n d i c a t e  t h a t  t h e  
u l t r a s t r u c t u r e  of a c t i v e  as  well  as  i n a c t i v e  b o n e s  is t h e  
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Zusammen/assung 
H i s t o r a d i o g r a p h i s c h e  u n d  R 6 n t g e n i n t e r f e r e n z u n t e r -  

s u c h u n g e n  e r g a b e n ,  d a b  zwischen  a k t i v e n  u n d  i m m o -  
b i l i s i e r t en  K n o c h e n  ke ine  U n t e r s c h i e d e  in  d e r  U l t r a -  
s t r u k t u r  u n d  i m  G e h a l t  a n  K a l z i u m s a l z e n  des  HAVER- 
s c h e n  S y s t e m s  b e s t e h e n .  
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Sur les prot~ines extractibles du musc le  stri~ 
apr~s traitement de la pulpe par quelques 

solvants organiques 

D i v e r s  a u t e u r s  o n t  s igna l6  la  poss ib i l i t6  d ' e x t r a i r e  des  
p ro t6 ine s  m u s c u l a i r e s  dou6es  de  ca rac t~ res  pa r t i cu l i e r s ,  
apr~s  t r a i t e m e n t  de  la  p u l p e  p a r  des  s o l v a n t s  o r g a n i q u e s .  
C ' e s t  a ins i  q u e  STRAUB 1, en  u t i l i s a n t  l ' a c6 tone ,  r6uss i t  

o b t e n i r  la  G - a c t i n e  e t  q u e  :BAILEY 2, e n  e m p l o y a n t  
l ' a l coo l -6 ther ,  p r 6 p a r a  la  t r o p o m y o s i n e .  

N o u s  a v o n s  proc6d6 k u n e  6 tude ,  p a r  la  m 6 t h o d e  
d '61ectrophor&se ( t e c h n i q u e  de  TISELIus-LONGSWORTH3), 
de l a  d i s t r i b u t i o n  des  p r o t 6 i n e s  d a n s  des  e x t r a i t s  de di- 
ve r ses  forces  i on iques  o b t e n u s  apr~s  t r a i t e m e n t  de  la  
pu lpe  p a r  d i v e r s  s o l v a n t s  o rgan iques .  

1 ° Si la  p u l p e  m u s c u l a i r e  h a c h 6 e  es t  t r a i t 6 e  directe- 
ment par l'acdtone (3 l av ag es  successi fs  avec  5 v o l u m e s  
d ' a c ~ t o n e  a n h y d r e ) ,  s6ch6e, pu i s  extraite par 10 volumes 
de K C l  m e t  si l ' o n  d i a ly se  ce t  e x t r a i t  c o n t r e  u n e  so lu t i on  
c o n t e n a n t  0,048 m N a 2 H P O  4, 0,006 m N a H 2 P O ,  e t  
0,25 m NaC1 ( P H i 7 , 4 ,  /~ 0,40), o n  o b t i e n t  le c l ich6 re-  
p r 6 s e n t 6  fig. 1B, d o n t  les g r a d i e n t s  o n t  c o m m e  v i tesses :  

l ' a n o d e :  M - - 1 , 5 ;  A - -4 ,4 ,  T - -5 ,6 ;  ~ la  c a t h o d e :  M 
- 1 , 3 5  e t  2 a u t r e s :  - -3 ,85  e t  - 4 , 7 . 1 0  -5 cm/sec .  

L a  fig. 1A c o r r e s p o n d  k la  m g m e  pu lpe ,  i d e n t i q u e m e n t  
t r a i t 6 e  p a r  l ' a c6 tone ,  m a i s  e x t r a i t e  en s u i t e  avec  u n  
m61ange de  p h o s p h a t e s  de  p 0,15 e t  de  PH 7,1. L ' e x t r a i t  
es t  d i a lys6  c o n t r e  c e t t e  m ~ m e  so lu t i on  a v a n t  l '61ectro- 
phor~se .  

T h e  r e su l t s  of t h e  d i f f r a c t i o n  a n a l y s i s  a re  s h o w n  in 
Table  I I I ,  w h i c h  g ives  t h e  s p a c i n g s  o b t a i n e d  f r o m  
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