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8,30/~ neg l i  e m b r i o n i  di  con t ro l lo ,  in  quel l i  t r a t t a t i  con  
a c i d o  folico 6 di  4,98/~. 

T r a  le d i m e n s i o n i  t r o v a t e  s p e r i m e n t a l m e n t e  in u n  no t e -  
vole  n u m e r o  di  cel lule  t r a t t a t e  con  s o s t a n z e  d o t a t e  di 
p r o p r i e t k  a n t i a n e m i c a  (in p a r t i c o l a r e  t r a  d i a m e t r o  mas -  
s imo  e d i a m e t r o  m i n i m o ,  t r a  m e d i a  dei d i a m e t r i  c i to -  
p l a s m a t i c i  e nuc lea r i ,  i n  f u n z i o n e  di v a r i e  c o n c e n t r a z i o n i  
di a c ido  Iolico) a b b i a m o  p o t u t o  m e t t e r e  in  e v i d e n z a  u n  
l e g a m e  a n a l i t i c o  a lgebr i co  che  da l  g r a d o  e m o d o  di defor -  
m a z i o n e  dei d i a m e t r i  ce l lu lar i  e nuc l ea r i  p e r m e t t e  di s t a -  
b i l i re  con  b u o n a  a p p r o s s i m a z i o n e  la  m i s u r a  de l la  a t t i v i t k  
a n t i a n e m i c a  de l la  s o s t a n z a  u s a t a .  Q u e s t a  re laz ione  an -  
c o r a  in  corso  di  e l a b o r a z i o n e  p e r  la  t r a t t a z i o n e  m a t e -  
m a t i c a  d e f i n i t i v a  ci c o n s e n t e  gik di  c o s t r u i r e  u n a  c u r v a  
e m p i r i c a  di t a r a t u r a  u s a n d o  c o m e  s o s t a n z a  s t a n d a r d  u n a  
so luz ione  di  ac ido  folico a t i t o lo  no to ,  i n i e t t a t o  s o t t o  
f o r m a  di fo la to  sodico a PH 7,6--7,7, a va r i e  c o n c e n t r a -  
zionL 
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V a r i a n d o  le c o n c e n t r a z i o n i  di ac ido  folico, v a r i a n o  
p u r e  le p e r c e n t u a l i  di  n o r m o b l a s t i  che  si t r o v a n o  nel  
s a n g u e  c i r c o l a n t e  di e m b r i o n e  di pol lo  t r a t t a t o  a l la  60 a 
o r a  di i n c u b a z i o n e .  P e r  n o r m o b l a s t i  ho  c o n s i d e r a t o  le 
cel lute  a v e n t i  d i a m e t r i  nuc l ea r i  c o m p r e s i  t r a  3,32 e 4,98 #.  
Da i  d a t i  di  m o l t i  e s p e r i m e n t i ,  r i p o r t a n d o  le p e r c e n t u a l i  
di  cel lule  di  q u e s t o  t i p o  sul le  o r d i n a t e  e sul le  ascisse  le 
q u a n t i t ~  di ac ido  Iolico si o t t i e n e  u n a  c u r v a  del t i p o  
r i p o r t a t o  ne l la  graf .  N ° 2. 

A n a l o g o  6 l ' a n d a m e n t o  de l la  c u r v a  s e a l  p o s t o  de l la  
p e r c e n t u a l e  del le  cel lule  a v e n t i  le s u d d e t t e  d i m e n s i o n i  si 
p o n e  la  p e r c e n t u a l e  del le  cet lule a v e n t i  c a r a t t e r i s t i c h e  
mor fo log i che  di  n o r m o b l a s t i .  

t~ poss ib i le  con  q u e s t a  c u r v a  e m p i r i c a  d e t e r n f i n a r e  con  
b u o n a  a p p r o s s i m a z i o n e ;  f a c e n d o  la  m e d i a  di  a l m e n o  
c i n q u e  e s p e r i m e n t i ,  la  a t t i v i t ~  a n t i a n e m i c a  di u n a  so- 
s t a n z a  in  e same .  

H o  l i m i t a t o  la  t a r a t u r a  al  t r a t t o  c o m p r e s o  f ra  1 e 50 ~, 
p e r c h 6  al  di  lk di  q u e s t i  l imi t i  i v a l o r i  sono  m o l t o  in-  
c o s t a n t i .  

t~ in  corso di e l a b o r a z i o n e  u n a  mod i f i caz ione  di q u e s t o  
m e t o d o  b a s a t a  su l la  t r a s f o r m a z i o n e  n o r m o b l a s t i c a  del  
m e g a l o b l a s t o  di  e m b r i o n e  di pol lo c o l t i v a t o  in vitro. 

Q u e s t o  m e t o d o  6 assai  de l i c a to  e p rec i so  perchfi  t i tola 
f raz ion i  di  ac ido  folico, m a  p r e s e n t a  p a r t i c o l a r i  difficolt~ 
pe r  la facile emolis i  di q u e s t e  cel lule e rnb r iona l i  sensibi- 
l i ss ime a qua l s ias i  v a r i a z i o n e  o smo t i ca .  G. C, PERRI 

I s t i t u t o  di c h i m i c a  b io log ica  de l l 'Univers i t~ t  di Pavia, 
iI 10 o t t o b r e  1948. 

S u m m a r y  

I n  t h e  ea r ly  s tages  of d e v e l o p m e n t  ch i ck  embryo ' s  
b lood-ce l l s  a re  m e g a l o b l a s t s .  As t h e  a u t h o r  ha s  de- 
m o n s t r a t e d  p r ev ious ly ,  fotic ac id  a n d  h e p a t i c  extracts ,  
w h e n  i n j e c t e d  i n t o  f e c u n d a t e d  h e n ' s  eggs, a re  able, 
u n d e r  c e r t a i n  e x p e r i m e n t a l  c o n d i t i o n s ,  to  cause  a 
t r a n s f o r m a t i o n  of m e g a l o b l a s t i c  cells i n t o  normoblas t s ,  
t h e  a u t h o r  p roposes  to  use t h i s  p h e n o m e n o n  as a new 
t e s t  for  an t i an~emic  a c t i v i t y .  

T h e r e  is a m a t h e m a t i c a l - a l g e b r a i c  r e l a t i o n  between 
p e r c e n t a g e  of n o r m o b l a s t s  p r e s e n t  in  ch i ck -embryo  
b lood  (a t  60 h o i  i n c u b a t i o n ,  t r e a t e d  w i t h  a n t i a n m m i c  
s u b s t a n c e )  a n d  t h e  c o n c e n t r a t i o n  of  folic ac id  o r  hepat ic  
e x t r a c t ,  w h i c h  a l lows  t h e  a c t i v i t y  of an t i anmmic  
s u b s t a n c e  to  be  e x p r e s s e d  n u m e r i c a l l y .  

T h e  e m p i r i c a l  s t a n d a r d  c u r v e  of t h e  q u a n t i t a t i v e  
r e l a t i ons  b e t w e e n  p e r c e n t a g e  of n o r m o b l a s t s  f o u n d  and 
c o n c e n t r a t i o n s  of  folic ac id  is r e p o r t e d .  

T h e  a u t h o r  f inds  t h a t  i t  is p r e f e r a b l e  t o  c a l c u l a t e  the 
i n t e n s i t y  of a n t i a n m m i c  a c t i v i t y  f r o m  r e d u c t i o n  in 
d i a m e t e r  of t h e  ce l lu la r  n u c l e u s  of c h i c k - e m b r y o  blood- 
cells r a t h e r  t h a n  f r o m  t h e i r  m o r p h o l o g i c a l  aspec t .  

U n d e r  these  e x p e r i m e n t a l  c o n d i t i o n s  m a n y  cells are 
p r e s e n t  whose  m o r p h o l o g i c a l  a s p e c t  is i n t e r m e d i a t e  
b e t w e e n  n o r m o  a n d  m e g a l o b l a s t s ,  a n d  therefore  
c l a s s i f i ca t ion  is u n c e r t a i n  a n d  d i f f icul t ,  whi le  t h e  cito- 
m e t r i c  v a l u e s  of n u c l e a r  d i a m e t e r s  are  c l ea r ly  reduced 
to  n o r m o b l a s t  va lues .  

T h e  s t a n d a r d  c u r v e  is n o t  s u b s t a n t i a l l y  modi f i ed  if 
t h e  va lues  of cells h a v i n g  a 4-98 m i c r o n  n u c l e a r  dia- 
m e t e r  are  s u b s t i t u t e d  to  t h e  p e r c e n t a g e  of cells hav ing  
n o r m o b l a s t s '  m o r p h o l o g i c a l  c a r a c t e r .  

Comparative Studies on the Coagulation Process 
with Heparin and Sea-Urchin Fertilizin 

I n  t h e  course  of s tud ie s  on  t h e  je l ly  coa t  of t h e  sea- 
u r c h i n  egg, a t t e n t i o n  was  d r a w n  to  t h e  ana log ie s  in 
c h e m i c a l  c o m p o s i t i o n  of t h i s  s t r u c t u r e  a n d  h e p a r i n ,  the 
n a t u r a l  i n h i b i t o r  of b l o o d  c o a g u l a t i o n .  T h e  je l ly  coat 
c o n t a i n s  Ie r t i l i z in  1, w h i c h  is c o n s i d e r e d  e s sen t i a l  for  the 
f e r t i l i z a t i o n  of t he  s e a - u r c h i n  egg. A c c o r d i n g  to  TYLER 2 
t h e  ie l ly  c o a t  s u b s t a n c e  a n d  fer t i l iz in  are  e v e n  identical ,  
RUNNSTR6M 3 e n d o w s  fe r t i l i z in  w i t h  a n t i e n z y m a t i c  prop- 
e r t i es  in  t h e  p rocess  of f e r t i l i z a t i o n  m e m b r a n e  develop- 
m e n t ,  .which he  c o m p a r e s  w i t h  b l o o d  c o a g u l a t i o n ,  

A c o m p a r i s o n  was  t h e r e f o r e  m a d e  b e t w e e n  t h e  action 
of d i s so lved  j e l ly  c o a t  s u b s t a n c e  a n d  of h e p a r i n  on  the 
c o a g u l a t i o n  of p ig -b lood  p lasma* .  

A diluted solution of heparin (Vitrurn) (0.250 mg p. ml) and jelly 
coat solution of Echinus esculentus L. (1,050 mg p, ml) were subjected 
to (1) dialysis in a cellophane tube against distilled water, (~) heating 
in a water-bath for 90 nfinutes at 100oC, (3) oxidation with. about 

1 E. VASSEUR and B'. HAGSTRiSM, Ark. Zool. 37 A, No. 17 (1946). 
z A. TYLER, W'estern J. Surg., Obstet,, Gynecol. ao, 126 (194~). 
3 j .  RUNNSTR6M, Proc. VI. Int. Congr. Exptl. Cytol., in press 

(Stockholm 1947). 
4 j .  H. FERGUSON, Ann. N.Y. Acad. Sci. 4.0, 486 (1948). 



[15. III, 1949] Knrze Mitteilungen- Brief Reports 125 

. .o4 M NalO~ in a water-bath for 1,000 minutes at 50°C, (4) hydro- 
lysis with about 0.5 N HC1 for 90 minutes at 1000C, (5) and (6) 
digestion with 0-01 p.c. crystalline trypsin solution for 60 minutes 
at 250C, fH 8.50, (6) followed by heating in a water-bath for 60 
minutes at 100°C. After this treatment the samples ('2-6) were 
dialysed against distilled water. The effect of these preparations and 
of the untreated solutions (0) on the coagulation process is smnmar- 
ized in the figures. 

Dialysis  h a d  a s o m e w h a t  d i m i n i s h i n g  effect ,  h e a t i n g  
and t r y p t i c  d ige s t i on  h a d  n o  effect ,  w h e r e a s  p e r i o d a t e  
oxidat ion a n d  ac id  h y d r o l y s i s  d e c r e a s e d  or  d e s t r o y e d  t h e  
impeding ef fec t  on  b l o o d  c l o t t i n g  b y  b o t h  h e p a r i n  a n d  
the je l ly -coa t  s u b s t a n c e .  These  s t ud i e s  d e m o n s t r a t e  t h a t  
the j e l ly -coa t  s u b s t a n c e  e x e r t s  a n  a n t i t h r o m b i c  a c t i o n  
which, howeve r ,  is a b o u t  t w e n t y  t i m e s  w e a k e r  t h a n  t h a t  
of hcpar in ,  An  i n h i b i t o r y  e f fec t  on  b lood  c o a g u l a t i o n  is 
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Fig. 1 a. - Influence of heparin (Vitrum) solution (0.~250 mg p. ml) 
on the coagulation of citrated pig plasma• 

0 x - -  - -  - -  x untreated solution 
I + - - +  dialysed 

D - - - - D  heated and dialysed 
3 × - - - - - ×  oxidized and dialysed 

o - - - -  o hydrolysed and dialysed 
• - - - - -  . digested and dialysed 

6 L -z5 digested, heated, and dialysed 

also o b t a i n e d  w i t h  j e l l y - coa t  s o l u t i o n s  f r o m  o t h e r  sea-  
urchin  species.  

The  c h e m i c a l  c o m p o s i t i o n  of t h e  j e l l y - coa t  s u b s t a n c e  
is indeed  r a t h e r  s imi l a r  to  h e p a r i n .  W i t h  a r e f i ned  mod i -  
f ica t ion of t h e  o rc ino l  r e a c t i o n  of SORENSEN a n d  HAU- 
GAARD the  p o l y s a c c h a r i d e  n a t u r e  ~ ha s  b e e n  c o n f i r m e d .  
S u l p h a t e  d e t e r m i n a t i o n s  b e a r  e v i d e n c e  t h a t  t h e  ac id  
groups  ~ d e p e n d  on  e s t e r - l i n k e d  s u l p h u r i c  ac id  (ef. VAS- 
SEUR2). T h e  je l ly  coa t  in situ p r e s e n t s  a t y p i c a l  m e t a -  

1 j .  RUNNSTR/)M, A. TtsEL,rS, and E, VAssEvg, Ark. Kemi 
Mineral., Geol. 16 A, No. 16 (1945). 

E. VASSEUR, Ark. Kemi, Mineral. Geol. ~5 B, No. 6 (1947). 

c h r o m a t i c  s t a i n i n g  w i t h  t o l u i d i n e  blue ,  I t  is i n t e r e s t i n g  to  
n o t e  t h a t  t h e  a g g l u t i n a t i n g  power  of t h e  j e l ly -coa t  solu-  
t i o n  of Echinus  esculentus is on ly  feeb ly  a f f ec t ed  b y  h e a t -  
il~g a n d  b y  t r y p t i c  d iges t ion ,  b u t  is no t  r e s i s t a n t  a g a i n s t  
p e r i o d a t e  o x i d a t i o n  a n d  ac id  hydro lys i s .  

J .  IMMERS a n d  E.  Vasse .uR  

\ ¥ e n n e r - G r e n ' s  I n s t i t u t e  for  E x p e r i m e n t a l  Bio logy,  
U n i v e r s i t y  of  S t o c k h o l m ,  Sweden ,  A u g u s t  16, 1948. 

Zusammen/assung  

E s  wi rd  gezeigt ,  d a b  die G a l l e r t h t i l l e n s u b s t a n z  des  See- 
igeleies, d ie  v ie l l e ich t  m i t  Fe r t i l i z in  i d e n t i s c h  ist, j e d e n -  
falls a b e r  dieses en th~ I t ,  wie H e p a r i n  a u f  die K o a g u l a -  
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Fig. l b. - Influence of jelly-coat solution of Echinus esculenlus L. 
(1.05o mg p. ml) on the coagulation of eitrated pig plasma. 

t i o n  des  B l u t e s  h e m m e n d  wi rk t .  Diese V¢i rkung  wi rd  
d u r c h  P e r j o d a t o x y d a t i o n  sowie d u r c h  s a u r e  H y d r o l y s e  
ze r s t6 r t ,  n i c h t  a b e r  d u r c h  E r h i t z u n g  ode r  t r y p t i s c h e  
S p a l t u n g .  

t]ber die Nachweisbarkeit  des .~thylesters 
d e r  3 , 3 ' - D i c u m a r i n y l e s s i g s ~ i u r e  u n d  des 

D i c u m a r o l s  i m  m e n s c h l i c h e n  B l u t  

E ine  E r s c h w e r u n g  d e r  D i c u m a r o l b e h a n d l u n g  i s t  die 
lunge  \ V i r k u n g s d a u e r  e ine r  e i n m a l  g e g e b e n e n  Dosis .  
Ver suche ,  die Gr f inde  d iese r  1Angeren W i r k u n g s w e i s e  
ni£her zu a n a l y s i e r e n ,  s i nd  uns  b i s h e r  n i c h t  b e k a n n t -  
geworden .  

Die E i n f t i h r u n g  von  D i c u m a r o l d e r i v a t e n  m i t  we- 
s en t l i ch  k i i r ze re r  W i r k u n g s d a u e r  in die T h e r a p i e  h a t  
diese F r a g e  in den  V o r d e r g r u n d  ges te l l t .  I n s b e s o n d e r e  
w~re  es i n t e r e s s a n t ,  die U r s a c h e n  dieses  u n t e r s e h i e d -  
l ichen  V e r h a l t e n s  de r  D e r i v a t e  zu e r f ah reu .  


