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On the Binding of Gelatine to Modified Serum 
Proteins Through Formaldehyde in an 
Experimental Blood Volume Expander 

The  p r e p a r a t i o n ,  in  o u r  I n s t i t u t e ,  of an  e x p e r i m e n t a l  
b lood  v o l u m e  e x p a n d e r  f rom b o v i n e  s e rum inc ludes  h e a t  
d e n a t u r a t i o n ,  f o rmo la t i on  a n d  a n  o x i d a t i o n  of s e r u m  
p ro t e ins  in  t he  p resence  of a p a r t i a l l y  deg raded  ge la t ine  
(PDG) ~. I n  t h e  p r e s e n t  s t u d y  we t r i ed  to  get  i n f o r m a t i o n  
whe the r ,  a n d  to  w h a t  e x t e n t ,  t h e  f o r m a t i o n  of in t e r -  
mo lecu la r  m e t h y l e n e  l inks  2-4 t akes  place  b e t w e e n  s e r u m  
pro te ins  a n d  P D G  u n d e r  t h e  g iven  cond i t ions .  

The  e x p e r i m e n t a l  a p p r o a c h  cons i s ted  in t h e  s e p a r a t i o n  
a n d  d e t e r m i n a t i o n  of b o u n d  a n d  free P D G  in t he  fol lowing 
s t a n d a r d  samples .  S a m p l e  A:  a m i x t u r e  of 4 vo lumes  of 
b o v i n e  s e r u m  (5% pro te in )  a n d  of 1 v o l u m e  of 4 %  P D G  
was h e a t e d  a t  100°C for 1 h a t  p H  8.5 in t he  p resence  of 
0.13°,/o fo rma ldehyde .  S a m p l e  B was  p r e p a r e d  b y  oxidiz-  
ing sample  A b y  1% h y d r o g e n  pe rox ide  a t  90 -95°C  for  
10 m i n  1. S a m p l e  C: to  4 Vol  of 5% b o v i n e  s e r u m  formo-  
l a t ed  p r e v i o u s l y  w i t h o u t  ge la t ine  in t h e  s ame  w a y  as 
s ample  A, 1 Vol  of 4 %  P D G  was a d d e d  a f t e r w a r d s  a t  
l a b o r a t o r y  t e m p e r a t u r e .  S a m p l e  D was  a s imple  m i x t u r e  
of 4 V o l  of 5% s e r u m  a n d  1 V o l o f 4 %  P D G .  

Gel  f i l t r a t ion  on  S e p h a d e x  G-200 was used  to s epa ra t e  
t h e  free low-molecu la r  P D G  (consis t ing  of par t ic les  of 
m.w.  10,000-15,000)5 f rom t h e  m a i n  h i g h - m o l e c u l a r  f rac-  
t i on  of t h e  modi f i ed  s e r u m  (wi th  par t ic les  of an  ave r age  
m.w. 100,000-150,000) 5, to  wh ich  a p a r t  of P D G  was  as- 
s u m e d  to  be  b o u n d  t h r o u g h  f o r m a l d e h y d e .  T he  a m o u n t  
of b o u n d  P D G  was t h e n  e s t i m a t e d  b y  c o m p a r i n g  t he  
c o n t e n t s  of h y d r o x y p r o l i n e  6 in  each  s a m p l e  before  t he  
gel f i l t r a t i on  ( th is  v a l u e  was  t a k e n  as 100%) a n d  in t h e  
s e p a r a t e d  h i g h - m o l e c u l a r  f r ac t ion  of t he  c o r r e s p o n d i n g  
sample .  T h u s  t he  s amples  A, B, C, a n d  D c o n t a i n e d  
b o u n d  P D G  in  r a t i o s  of 60%,  45%,  35%,  a n d  0% respec-  
t ive ly .  These  resul ts ,  even  t h o u g h  on ly  s e m i - q u a n t i t a t i v e ,  
s t i l l  i n d i c a t e d  a s ign i f i can t  b i n d i n g  of P D G  to  modi f i ed  
s e r u m  pro te ins .  

More  a c c u r a t e  q u a n t i t a t i v e  resul ts ,  howeve r ,  were  
ach i eved  b y  a n o t h e r  m e t h o d  7 based  on  t he  p r e c i p i t a t i o n  
of s e r u m  p ro t e in s  t o g e t h e r  w i t h  b o u n d  P D G  b y  5% t r i -  
ch loroace t ic  acid. Free  P D G  w h i c h  r e m a i n e d  in  so lu t ion  
d u r i n g  t h i s  o p e r a t i o n  was  t h e n  d e t e r m i n e d  t u r b i d i m e t r i -  
ca l ly  or  d e n s i t o m e t r i c a l l y  a f t e r  r eac t i on  w i t h  t a n n i n  a t  
p H  4.9. The  c o n t e n t  of free a n d  b o u n d  P D G  in t h e  
samples  t e s t e d  was  expressed  in %,  t a k i n g  s a m p l e  D as 
h a v i n g  100% P D G  free, i.e. 0 %  of P D G  b o u n d  to  s e r u m  
pro te ins .  T h e  re su l t s  are  p r e s e n t e d  in t h e  TaMe.  T h e  

s t a n d a r d  d e v i a t i o n s  of t he  m e a n  were ca lcu la ted  for  
P = 0.05. 

T h e  resu l t s  s h o w n  in t h e  Tab le  conf i rm t h e  ex i s tence  of 
t h e  i n t e r m o l e c u l a r  b i n d i n g  m e n t i o n e d  above ,  a n d  t h e y  
can  be  t a k e n  as all i nd i r ec t  p roof  of t he  f o r m a t i o n  of 
m e t h y l e n e  l inks  b e t w e e n  t h e  o t h e r  p r o t e i n  molecules  of 
b lood  v o l u m e  e x p a n d e r s  of t h i s  k ind ,  as h a d  been  as- 
sumed .  On o x i d a t i o n  ( sample  B) a p a r t  of b o u n d  P D G  
was  released,  p r o b a b l y  because  of t h e  r u p t u r e  of some 
b o n d s  u n d e r  t he  f o r m a t i o n  of fo rmic  acid 2, s. 

Binding of gelatine to serunl proteins in different samples 

Sample % of 
bound 
gelatine 

A (serum + gelatine, formolated) 34.9 :[_ 3.1 
B (sample A - oxidized) 18.8 -1- 2.6 
C (serum formolated, gelatine added afterwards) 5.5 4- 3.8 
D (serum + gelatine) 0 

Zusammen/assz,ng. B e i m  F o r m o l i e r e n  u n d  E r h i t z e n  
e iner  Mischung  y o n  R i n d e r s e r u m  u n d  te i lweise  abge-  
b a u t e r  Ge la t ine  wi rd  ein Tell  de r  Ge la t ine  k o v a l i e r t  a n  
die Molekfile des bei  d iesem Prozess  mod i f i z i e r t en  Se rums  
g e b u n d e n .  Die T r e n n u n g  der  n o c h  freien yon  de r  a n  die 
S e r u m p r o t e i n e  g e b u n d e n e n  Ge la t ine  k o n n t e  d u r c h  Gel- 
f i l t r a t i on  m i t  S e p h a d e x  G 200 u n d  d u r c h  I r a k t i o n i e r t e  
F~illung m i t  Tr ichloress igs / iure  e r r e i ch t  werden .  
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A Study of DNA Synthesis in Sea Urchin Hybrids 
by the Incorporation of Ha-Thymidine 

I n  ou r  p rev ious  s tud ies  1,2 we h a v e  fol lowed t he  incor-  
p o r a t i o n  of C14-adenine i n to  R N A  d u r i n g  t h e  d e v e l o p m e n t  
of b o t h  n o r m a l  a n d  h y b r i d  sea  u r c h i n  embryos .  T h e  
p r e sen t  p a p e r  deals  w i t h  a s imi la r  s t u d y  o n  t he  s y n t h e s i s  
of D N A  b y  us ing  H 3 - t h y m i d i n e  as t he  precursor .  

The  h y b r i d s  s t ud i ed  were  Paracentrotus f~ x A rbacia 
(PA) a n d  _Paracentrotus ~ X Sphaerechinus ~ (PS).  B o t h  
c o m b i n a t i o n s  die s imi la r ly  a t  t he  ea r ly  g a s t r u l a  s tage  b u t  
are  qu i t e  d i f fe ren t  in  t h e i r  cy to logica l  b e h a v i o u r  a 5. I t  
would  be  of i n t e r e s t  to  k n o w  if a n d  h o w  t h e y  differ  in  

t h e i r  ab i l i t y  to  t a k e  up  labe l led  p recurso r s  i n to  DNA.  
T r i t i a t e d  t h y m i d i n e  ha s  b e e n  s h o w n  to  be  i n c o r p o r a t e d  
in t h e  nucle i  of a m p h i b i a n  hybr ids6 ,L  Ana lyses  of D N A  
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