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b lood  s e r u m  was  r e n d e r e d  q u a n t i t a t i v e l y  sa l t f ree  a n d  
a n y  c o a g u l a t i o n  of p r o t e i n s  was  a v o i d e d .  

U n d e r  c o n d i t i o n s  of s t e r i l i t y  t he se  h i g h l y  c o n c e n t r a t -  
ed  sa l t f ree  p r o t e i n  so lu t i ons  show a r e m a r k a b l e  s t ab -  
i l i ty .  

T h e  co l lo id -chemica l  a n d  phys io log ica l  s ign i f i cance  
of t he se  r e su l t s  is d i scussed .  

N o u v e l l e  m 6 t h o d e  d e  s 6 p a r a t i o n  

d e s  m y o s i n e s  ~ e t  fl 

L ' g l e c t r o p h o r 6 s e  de  s o l u t i o n s  de  m y o s i n e  p r 6 p a r 6 e  
se lon GREENSTEIN e t  EDSALL (myos ine  de  \VEBE~-ED- 
SALL) a rdvf l~  t ' e x i s t e n c e  de t ro i s  c o m p o s a n t e s ,  les myo-  
s ines  ~, fl e t  ~ de DrlnUISSONL El le  a m o n t r 6  q u e  1 a m y o -  
s ine  ~ es t  t u r b i d e  et  que  son  p o u r c e n t a g e  d 6 p e n d  fo r te -  
m e n t  de l ' d t a t  de r epos  ou de  f a t i gue  des  musc les  u t i -  
l is6sL 

U n e  m 6 t h o d e  de p r 6 p a r a t i o n  des  c o m p o s a n t e s  ~ e t  fl, 
p a r  f r a c t i o n n e m e n t  au  s u l f a t e  a m m o n i q u e ,  a d6jh  6t6 
raise au  p o i n t  p a r  I)UBUISSON 2 e t  a 6t6 d g a l e m e n t  em-  
p loyde  p a r  SZENT-GYDRGYI a. Les  c o n d i t i o n s  de force  
i on ique  e t  de PH uti l isdes p o u r  le I r a c t i o n n e m e n t  v a r i e n t  
t o u t e f o i s  d ' u n  a u t e u r  k l ' a u t r e .  

N o u s  a v o n s  p e r s o n n e l l e m e n t  obse rvd  qu ' i l  es t  n6ces-  
saire  d ' a b a i s s e r  le PH d ' u n e  so lu t i on  de m y o s i n e  s a t u r 6 e  
5. 27% en  su l f a t e  a m m o n i q u e  ~ 5 , 4 - - 5 , 5  p o u r  o b t e n i r  
une  p r d c i p i t a t i o n  c o m p l g t e  de  e*. Ces PH 6 t a n t  g6n6rale-  
m e n t  p r6 jud i c i ab l e s  tk l ' i n t dg r i t 6  des  p ro t6 ines ,  n o u s  
a v o n s  c h e r c h 6  d ' a u t r e s  m d t h o d e s  de s 6 p a r a t i o n  basdes  
su r  les d i f fdrences  de so lub i l i t6  en  f o n c t i o n  du  PH e t  de 
la  force i on ique  de  ces p ro t6 ines .  N o u s  a v o n s  su iv i  t ' in -  
so lub i l i s a t i on  de  la  m y o s i n e  ~ p a r  o b s e r v a t i o n  d i r ec t e  de  
la  t u r b i d i t d  de  nos  so lu t i ons  ap r6s  c e n t r i f u g a t i o n .  

Si l ' o n  r e c h e r c h e  les P n  de  p r f c i p i t a t i o n  de  ces p ro -  
t6 ines  d i s sou t e s  d a n s  KC1 0,5 m,  o n  t r o u v e  que ,  d a n s  la  
zone  de  P n  5 , 5 5 - -  5,65, ~ p r6c ip i t e  c o m p l 6 t e m e n t ,  l a i s s a n t  
u n e  s o l u t i o n  s u r n a g e a n t e  l impide ,  r i che  en  p r o t 6 i n e s ;  au  
des sus  de  5,70, o n  n ' o b s e r v e  p a s  de  s 6 p a r a t i o n  e t  en  
dessous  de 5,50, la d6 .can ta t ion  de ~ es t  p a r t i e l l e L  On  
p e u t  d o n c  6 g a l e m e n t  s c inde r  ces m f l a n g e s  ~ de fa ib les  
forces ion iques .  Tou te fo i s ,  la zone de  p r 6 c i p i t a t i o n  es t  
t r o p  6 t ro i t e  p o u r  que  ce proc6d6 so i t  a p p l i c a b l e  au  p o i n t  
de v u e  p r6pa ra t i f .  I1 p r d s e n t e  de  plus,  en c o m m u n  avec  
la  m 6 t h o d e  au  s u l f a t e  a m m o n i q u e ,  l ' i n c o n v 6 n i e n t  de  
r6al iser  la s 6 p a r a t i o n / ~  des  Pit  r e l a t i v e m e n t  acides .  Ce t t e  
d i f f icul t6  a p u  6t re  t o u r n 6 e  d a n s  la  nouve l l e  m 6 t h o d e  
que  n o u s  p r o p o s o n s  c i -aprbs ,  g race  & l ' i n so lub i l i t 6  de la  
m y o s i n e  ~ darts  N a A c  ou b2Ac 0,5 nl a u x  PH neu t r e s .  
Le m o d e  o p 6 r a t o i r e  es t  le s u i v a n t :  

L a  so lu t i on  di lu6e de  m y o s i n e  d a n s  l ' a c 6 t a t e  mo la i r e  
un  PH d ' e n v i r o n  7, 2 ~, es t  a m e n 6 e  au  PH 7,10 ( lorsqu 'il s ' a g i t  

1 M. Du~uissoN, Exper. 2, ~58 (I946). 
2 M. DuBulssoN, Exper. 2, 412 (1946). 
3 A. SZENT-GYORGYI, Muscular contraction. Aead. Press, N.Y., 

1947. 
Saul indication contraire, il s'agit de myosines prdpar6~s selon 

GREENSTEIN et  ]~DSALL 7 reals avec un temps d'extraetion de vingt 
minutes seulement. 

s L'insolubitisation bien comme de la myosine d'EDSALL dis~oute 
dans KCt 0,5 m, en dessous du PH 6 (EDSALL s) OU 5,8 (DuBuISSONg), 
correspond done surtout ~k la prdcipitation de la eomposante ~.. 

6 La myosine ~ fraetionner peut aussi ~tre dissoute darts une solu- 
tion 0,85 m e n  ac6tate et 0,05 m e n  phosphate, de ta~on "~ 6viter les 
modifications de it H par dilution. 

J. P. GR~ENSTE~S et J. T. EDSALL, J. biol. Chem. 123, 897 (1940). 
8 j .  T. EDSALL, J. biol. Chem. 8.9, 289 (1930). 
9 M. DOBmSSON, Arch. intern. Physiol. al ,  13a (1941). 

de  so lu t i ons  p a u v r e s  en  m y o s i n e  c¢, te l les  que  les solu- 
t i ons  de m y o s i n e  de  WEBER-EDSALL) OU 7,00 ( so lu t ions  
r i ches  en  m y o s i n e  ~: m y o s i n e  B de  SZENT-GYOI~GrI). 
On  a j o u t e  l e n t e m e n t ,  au  m o y e n  d ' u n e  b u r e t t e ,  u n  m 6 m e  
v o l u m e  d ' e a u  glac6e e n  a g i t a n t  m 6 c a n i q u e m e n t  la  solu- 
t ion .  L a  b i r 6 f r i n g e n c e  d i s p a r a i t  c o m p l ~ t e m e n t  e n t r e  0.6 
e t  0,5 m.  L a  so lu t io l l  a ins i  o b t e n u e  de  PH 7 ,50 - -7 ,60  
(myos ine  de  WEBER-EDSALL) o n  7 . 1 5 - - 7 , 3 0  (myos ine  B) 
d o n n e ,  ap r6s  c e n t r i f u g a t i o n ,  u n e  s o l u t i o n  s u r n a g e a n t e ,  
l impide ,  f i che  e n  fl l o r s q u ' o n  p a r t  de  m y o s i n e  de  \VE~ER- 
EDSALL. A des  PH m o i n d r e s ,  c¢ se s6pa re  p lus  a i s d m e n t  
e n  e n t r a i n a n t  n n e  p lu s  f o r t e  p r o p o r t i o n  de  fl: la  so lu t i on  
l i m p i d e  de  fl c o n t i e n t  60 ~ 70 % d u  mdlange ,  l o r sque  le 
PrI f i na l  de  p r 6 c i p i t a t i o n  es t  de  7 ,50 - -7 ,60 ,  40 ~o e n v i r o n  
l o r squ ' i l  es t  de  7,00---6,50. 

U n  f r a c t i o n n e m e n t  me i l l eu r  encore  p e u t  6 t re  o b t e n n  
p a r  d ia lyse  de s o l u t i o n s  de  m y o s i n e  0,85 m en  a c d t a t e  
e t  0,05 m e n  p h o s p h a t e  de  PH 7,6 c o n t r e  des  so lu t i ons  
de  m S m e  c o m p o s i t i o n  et  Pvi e t  de force i on ique  m o i n d r e .  
D a n s  ce cas, c¢ ne  se s6pare  c o m p l ~ t e m e n t  p a r  cen t r i -  
f u g a t i o n  que  lo r sque  la  force  i on ique  de la  so lu t i on  de 
d ia lyse  es t  in f6 r i eu re  h 0,43 (0,3 m e n  a c 6 t a t e  et  0,046 m 
en  p h o s p h a t e ) .  N o u s  a v o n s  a m e n 6  la  force i on ique  de 
nos  so lu t i ons  5~ 0,40 e t  d 6 t e r m i n 6  les c o n c e n t r a t i o n s  en  
p r o t 6 i n e s  de la  s o l u t i o n  c o n t e n a n t  en  s u s p e n s i o n  la  myo-  
s ine  ~ e t  de la  s o l u t i o n  s u r n a g e a n t e  l i m p i d e  o b t e n u e  
apr&s e e n t r i f u g a t i o n ,  Que lques  r d s u l t a t s  o n t  6t6 con-  
s ign6s d a n s  le t a b l e a u  c i -dessous :  

Nature de la myosine 

M y o s i n e  de  WE~ER-ED-  
SALL, t e m p s  d ' e x t r a c t i o n  : 
1 h 30 m i n  . . . .  no  1 

Myos ine  de \VEBE~-ED- 
SALE, t e m p s  d ' e x t r a c t i o n  : 
1 h 30 ra in  . . . .  no  2 

Myos ine  de ~VEnt~;R-ED- 
SALL, t e m p s  d ' e x t r a c t i o n  : 
20 m i n  . . . . . . .  

Teneur en prot6ines 
o /  
/ o  

avant aprbs 
centrifn- eentrifu- 
gation gation 

1,56 1,30 
1,65 1,45 

1,13 0,99 

1,34 1,2 

Teneur 
e n  

en % 

17 
12 

12,3 

10.4 

Ces chi f f res  ne  p e u v e n t  6 t re  c o m p a r d s  a v e c l a  v a l e u r  
de  25 % t r o u v 6 e  p a r  (~.lectrophor6se (DuBuISSON1), 6 t a n t  
d o n n 6  q u e  les musc l e s  ut i l i s6s  au  cours  de nos  e x p f -  
r i ences  a v a i e n t  dt6 p r d a l a b l e m e n t  p long6s  d a n s  l ' e au  
glac6e, e t  que  DUBUISSON a m o n t r 6  r d c e m m e n t  ~ que  
d a n s  ce cas  o n  a a f fa i r e  ~k des  musc l e s  s t imu l6s  et ,  p a r  
c o n s 6 q n e n t ,  t i v r a n t  peu  de  m y o s i n e  c~. Les  t e n e u r s  peu  
61ev6es o b t e n u e s  m o n t r e n t  n 6 a n m o i n s  que  la  coprdci-  
p i t a t i o n  es t  t r6s  fa ib le  d a n s  ces c o n d i t i o n s  ma lg r6  tes 
fo r tes  c o n c e n t r a t i o n s  en  p r o t 6 i n e s  a u x q n e l l e s  le f rae-  
t i o n n e m e n t  a l ieu. L a  m 6 t h o d e  s e m b l e  donc  s u s c e p t i b l e  
d ' 4 t r e  6 g a l e m e n t  ut i l i s6e p o u r  le dosage  de  la m y o s i n e  
d a n s  d i f fd ren t s  e x t r a i t s  muscu la i r e s .  G. HAMOIR 

L a b o r a t o i r e  de  biologie  g6ndrale ,  Facult(~ des  sciences,  
U n i v e r s i t 6  de  Li&ge, le 3 s e p t e m b r e  1947. 

1 M. DUBUISSON, Exper. 2, 258 (19461. 
2 M. DURUISSON, Exper. 3, 372 (1947). 
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Summary  

Myosin ~ is insoluble in KAc or NaAc 0.5 m at  neutral  
Pvl values and can be easily separated from myosin fl 
under these conditions. The yield in myosin fl is 80 to 
90% of the total  protein content  of our solutions (WE- 
BER-EDSALL myosin solutions prepared after 20 minutes  
extraction).  

Experimental  Investigations 
of the Proliferative Activity of Erythroblasts 

in their Different Stages  of Maturation 

The est imation of the proliferat ive ac t iv i ty  of bone 
marrow cells is comnlonly based on the mitotic index and 
on FII~.SCHI'S karyologic curve. These two elements have 
only a relat ive value. Tile former, in fact, is the result  
of two factors: the durat ion of the kinetic period and 
the durat ion of the medium interkinetic one. The 
lat ter  does not only depend on the number  of the cells 
entering into mitosis but  also on the durat ion of each 
mitot ic  stage. We ought  therefore to gain a more precise 
knowledge about  the manner  of reproduction of bone 
marrow cells; we are for instance at present unable to 
state whether  the reproduct ive ac t iv i ty  of leucmmic cells 
is higher than  the reproduct ive ac t iv i ty  of corresponding 
normal hmmopoietic cells. 

In  regard also to the erythroblasts  of different stages 
of maturat ion,  i t  is .not yet  established whether  more 
basophilic or more polychromatophil ie  erythroblasts  are 
reproduced. The small degree of reproductiveness of 
or thochromatic  erythroblasts  may, on the contrary, be 
assumed with considerable probabil i ty.  

In  order to reach a more exact  est imation of the pro- 
l iferative ac t iv i ty  of bone marrow cells, it seemed 
justif ied to us to work out  a method  of invest igat ion tha t  
is based upon the karyoclasic act ion of colchicine. I t  is 
known tha t  this substance, in suitable concentrations,  
stops the mitot ic  process at the beginning of the meta-  
phase (stathmokinesis), Thus, a progressive accumula- 
tion of mitotic divisions is formed in the examined tissue 
and it  is to be presumed tha t  the greater the number  of 
these mitotic shapes is, the  higher the reproduction must  
be. If  i t  is so, i t  should be possible to est imate the prolif- 
erat ive ac t iv i ty  of the tissue examined by the number  
of mitoses after  the  colchicinic check. 

As to the techniques followed we refer to the publica- 
t ion in extenso. Here we shall merely mention tha t  tile 
observations were carried out on cultures of normal human 
bone marrow in vitro. The cultures were prepared in hang- 
ing drops with a medium composed of 1 cm ~ of human 
plasma, 0-4 cm 3 of chicken plasma (the plasmas were 
t reated with Liquemine Roche), 0-4 cm 3 of embryonic  
extract ,  and 0.2 cm 3 of colchicine solution. The colchinine 
concentrat ions varied from 1 : 1 million to 1 : 40 millions. 
Control cultures were made in which the colchizine 
solution was replaced by 0.2 cm ~ of Tyrode. In the 
course of 36 hours, smears were made of the cultures 
every  2 hours. The preparat ions were stained with May- 
Gri inwald-Giemsa and the following da ta  were de- 
termined:  (1) The to ta l  erythroblast ic  mi tot ic  index, 
(2) the separate mitot ic  indices for basophilic, polychro- 
matophilic and or thochromat ic  erythroblasts,  (3) PON- 
TONICS matura t ion  curves. 

The concentrat ions of 1:1 million appeared part ic-  
ularly suitable to the purpose, as they  completely  stop 
the evolut ion of all erythrobtast ic  mitoses. With  colchi- 
cine solutions in a greater  dilution a certain percentage 

e9* 

of mitoses on the contrary can evolve more or less 
slowly beyond the metaphase up to the accomplishment  
of the whole mitot ic  cycle. 

The global mitot ic  index was, in the beginning, 12 to 
200/0o. In  control cultures (without eolchicine) the global 
mitot ic  coefficients are inferior to the initial values 
during the first hours, whilst  the initial or sl ightly higher 
values are reached at  about  the 16th hour. In the cul- 
tures containing 1 : 1 million colchicine tile mitotic index 
is lower during th'e first 4 - -6  hours. During the next  
hours it  reaches progressively higher values, until  it at- 
tains, within the 14th- -20th  hour, tile highest values of 
40~--100°/0o . The lower values may  be observed in those 
cultures where during the first 24 hours there is already 
a striking ten dency of the erythroblasts  to become mature.  
The highest values are reached in those cultures where 
such a phenomenon is not  observed. We can there- 
fore state tha t  there is an antagonism between matura-  
tion and global reproduct ive act ivi ty ,  

Let  us now examine crythroblasts  in their  single 
stages of maturat ion,  As to or thochromat ic  erythroblasts,  
no mitosis is observed, except  in rare cases. We can 
therefore s ta te  tha t  or thochromat ic  erythrobtasts  may 
be reproduced as an except ion;  their  mitot ic  reproduc- 
tion has therefore no significant influence on tile pro- 
l iferative ac t iv i ty  of tile erythroblast ic  tissue as a whole. 

\Vith regard to tile mitot ic  coefficient of basophilic 
and polychromatophil ic  erythrobtasts,  the former is 
generally at  the beginning but  sl ightly superior to the 
latter.  In  colchicine cultures with checking doses, the 
mitot ic  coefficient of basophilic erythroblasts  within the 
13 th - -20 th  hour usually shows values of which some 
amount  to 200%0; this is observed as well when the 
t ransplanted marrow shows a striking matura t ive  
tendency as when, on the other  hand, it remains indif- 
ferent. Polychromatophi l ic  erythroblasts  reach mitotic 
coefficients of about  45--90% o. Also in this case there is no 
significant difference between marrows showing a clear 
ma tu ra t ive  tendency and marrows indifferent in this 
respect. We can there/ore state that the proli[erative activity 
o[ basophilic erythroblasts is decidedly superior to that o[ 
the polychromatophilic erythroblasts : during cellular matu- 
ration the proli/erative activity is then progressively pre- 
vented (reduction of cells entering in mitosis and exten- 
sion of the kinetic period). Moreover, the mitot ic  ac t iv i ty  
of the single reproduct ive  cells (basophilic and polychro- 
matophil ic  erythroblasts) does not  show any  var ia t ion in 
regard to the matu ra t ive  act ivi ty.  Therefore, if there is 
an antagonism between matura t ion  and global pro- 
l iferative act ivi ty,  this appears only for the increased 
number  of the erythroblasts  of those stages which are 
unsuitable (or less suitable) for reproduction.  

G. ASTALDI, A. ALLEGRI, and C. MAURI 

Is t i tu to  di Clinica medica del l 'Universi t~ di Pavia,  
September  15, 1947. 

Zusammen]assung 

Die ProliferationsintensitAt der Knochenmarkzel len 
ist noch nicht genau bekannt.  Die Verfasser haben an 
menschlichen Knochenmarkkul turen  die s ta thmokine-  
tische Kolchizinmethode (DusTIN) angewendet.  Hiermi t  
sollte ein Test  ffir die Proliferationsaktivit-~t der Mark- 
zellen gefunden werden. 

Nach Kolchizinblockade zeigt sich ein Erythroblas ten/  
Mitosen-Index yon 40-100%. Dieser Index ist als Ver- 
gleichswert fiir die Erythroblasten-Prol iferat ionsintensi-  
t~tt in pathologischen Zust~nden zu benutzen. Versuche 
in dieser Richtung sind im Gang. 


