
1160 Speeialia EXPEmENTIA 27/10 

The  resu l t s  i n d i c a t e  t h a t  t he  m a g n i t u d e  of 4-14C - 
choles tero l  i n c o r p o r a t i o n  r o u g h l y  pa ra l l e l ed  t h e  p a t t e r n  
of chemica l  compos i t i on  of cho les te ro l  es te rs  in  d i f f e ren t  
species. 

The  r a t e s  of overa l l  e s te r i f i ca t ion  of s e r u m  cholesterol ,  
i.e. t h e  sum of all choles te ro l  es te rs  in v i t r o  in  e x a m i n e d  
species, e x h i b i t e d  g rea t  v a r i a t i o n s ;  neve r the l e s s  no  sig- 
n i f i can t  d i f ferences  of t he  r a t e  of es te r i f i ca t ion  b e t w e e n  
t he  species s tud ied  h a v e  been  found.  

The  e x p e r i m e n t s  r e p o r t e d  here  i l l u s t r a t e  t h a t  choles-  
te ro l  es ters  fo rmed  d u r i n g  t he  in v i t r o  i n c o r p o r a t i o n  w i t h  
4-14C-cholesterol r e sembled  r o u g h l y  t h e  p reex i s t i ng  p a t -  
t e r n  of s e r u m  choles te ro l  es te rs  in  al l  4 species s tud ied .  
T h u s  in guinea-pig ,  w i t h  h i ghes t  r e l a t i ve  m a g n i t u d e s  of 
e s te r i f i ca t ion  of d i u n s a t u r a t e d  esters ,  t h e  level  of these  
es te rs  was  also h ighes t .  Th i s  is c o r r o b o r a t e d  b y  t h e  d a t a  
o b t a i n e d  b y  o the r s  b y  m e a n s  of g a s - c h r o m a t o g r a p h y  
where  also a b o u t  5 8 - 6 6 %  of d i u n s a t u r a t e d  choles te ro l  
es ters  in  gu inea -p ig ' s  s e rum h a v e  been  r e p o r t e d  s,9. The  
p e r c e n t a g e  of es te r i f i ca t ion  in t h e  f r ac t ion  of d i u n s a t u -  
r a t e d  es ters  was  s o m e w h a t  lower  in  m a n  a n d  r a b b i t ;  
in  fact ,  in t h i s  respect ,  m a n  is qu i t e  s imi la r  to  t h e  r abb i t .  
On  t h e  o t h e r  h a n d ,  t h e  r a t  d i sp lays  a d i f f e ren t  p a t t e r n  
of s e r u m  choles te ro l  es ters  f o r m a t i o n  w i t h  p r e d o m i n a t i n g  
t e t r a -  a n d  t r i u n s a t u r a t e d  esters .  These  f ind ings  are  in  
a g r e e m e n t  w i t h  GOODMAN'S s t a t e m e n t  1 c o n c e r n i n g  t he  
p r o b l e m  of t h e  a p p l i c a b i l i t y  to  m a n  of s tud ies  on  cho-  
les terol  es te r  m e t a b o l i s m  c o n d u c t e d  in t he  ra t .  

The  s imi l a r i t y  b e t w e e n  t he  r e l a t i ve  m a g n i t u d e s  of 
e s te r i f i ca t ion  a n d  choles te ro l  es ters  compos i t i on  in s e rum 
of t h e  species s tud ied  ind ica t e  t h a t  e s te r i f i ca t ion  of cho-  

les terol  in  t h e  b lood  pe r  se ( p r e s u m a b l y  b y  m e a n s  of 
cho les te ro l  acy l t r ans fe rase )  m i g h t  be  a m a j o r  source  of 
p l a s m a  choles te ro l  esters.  T h i s  is c o r r o b o r a t e d  b y  t h e  
f ind ings  of p r e d o m i n a t i n g  hydro lys i s  of cho les te ro les te r s  
in  t h e  l iver  x°, poss ib ly  b y  t h e  ne t  decrease  of choles-  
t e ro l  es te rs  in  t he  l iver,  c o n t r a r y  to  t h e  se rum,  d u r i n g  
in  v i t ro  i n c u b a t i o n  ~ 

The  d a t a  p r e s e n t e d  here  i nd i ca t e  t h a t  t h e  r a t e  of 
t o t a l  choles tero l  es ters  f o r m a t i o n  in v i t ro  in man ,  gu inea-  
pig, r a t  a n d  r a b b i t  d id  n o t  s u b s t a n t i a l l y  differ.  I t  t he re -  
fore seems i m p r o b a b l e  t h a t  t h e  r eac t i on  of t o t a l  choles-  
t e ro l  e s t e r i f i ca t ion  in  t h e  b lood  is in  a n y  r e l a t i on  to  
d i f fe r ing  species su scep t ib i l i t y  to  a therosc le ros i s  12. 

Zusammen /assung .  Die B i l d u n g  von  Cho le s t e r ines t e r  
wurde  in  v i t ro  im S e r u m  v e r s c h i e d e n e r  Species  gepri i f t .  
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l s o e l e c t r i c  F r a c t i o n a t i o n  of  D e s i a l y z e d  I n t e r f e r o n  

*vVe h a v e  p rev ious ly  r e p o r t e d  1 t h a t ,  if s ial ic acid is a 
c o n s t i t u e n t  o f  in te r fe ron ,  i t  h a s  no  role in  i t s  ac t iv i ty .  
Th i s  conc lus ion  does no t  rule  o u t  t he  p resence  of th i s  suga r  
in  t he  i n t e r f e r o n  a n d  we a n t i c i p a t e d  t h a t  i t  would  be  
w o r t h w h i l e  to  e v a l u a t e  t he  e l ec t rophore t i c  b e h a v i o u r  of 
i n t e r f e r o n  t r e a t e d  w i t h  n e u r a m i n i d a s e .  A s s u m i n g  t h a t  
i n t e r f e r o n  c o n t a i n s  sial ic acid, a n d  t h a t  t he  c a r b o h y d r a t e  
c an  be  ex t ens ive ly  c l eaved  b y  t h e  enzyme,  t he  isoelectr ic  
p o i n t  shou ld  r ise a n d  t h e  e l ec t rophore t i c  m o b i l i t y  shou ld  
c o n s e q u e n t l y  be  reduced .  Th i s  r ea son ing  h a s  b e e n  f o u n d  
cor rec t  in t h e  case of h a p t o g l o b i n ,  t r a n s f e r r i n  ~ a n d  s e r u m  
cho l ines te rase  3. 

Our  p rev ious  s tud ies  4, s on  t h e  e l ec t rophore t i c  b e h a v i o u r  
of i n t e r f e r o n  in d i f f e ren t  s u p p o r t i n g  m e d i a  h a v e  s h o w n  a 
v e r y  b r o a d  r ange  of m o b i l i t y  a n d  h a v e  sugges ted  t h a t  
i n t e r f e ron  a c t i v i t y  is due  to  molecules  d i f fe r ing  n o t  on ly  
in size b u t  also in e lectr ic  charge.  Th i s  m a y  be  p a r t l y  
c o n t r i b u t e d  b y  t h e  c a r b o x y l  g roup  of sial ic ac id  which ,  if 
in a d i f f e ren t  a m o u n t ,  cou ld  e n h a n c e  t h e  charge ,  h e n c e  
t he  mob i l i t y .  

T h e  isoelectr ic  focus ing  in  p o t y a c r y l a m i d e  gel of neu ra -  
m i n i d a s e - t r e a t e d  i n t e r f e r o n  was  t h e  t e c h n i q u e  used a n d  
t h e  t e c h n i c a l  de ta i l s  a n d  resu l t s  are  as  fol lows:  U r i n a r y  
i n t e r f e r o n  was  o b t a i n e d  f rom ma le  r a b b i t s  a f t e r  i .v .  
i nocu l a t i on  of Newcas t l e  disease v i rus  (NDV) as p r ev ious ly  
descr ibed  e. 100 ml  of d ia lyzed  ur ine  y ie lded  a b o u d  90 m g  
of p ro t e in s  t h a t  were  lyophi l i zed  a n d  s to red  u n d e r  refri-  
gera t ion .  

I n t e r f e r o n  was t i t r a t e d  in b a b y  r a b b i t  k i d n e y  cell  
cu l tu re s  b y  m e a s u r i n g  v i r a l  i n h i b i t o r y  effect  b y  p l a q u e  
r e d u c t i o n  m e t h o d  of ves icu la r  s t o m a t i t i s  v i r u s  (VSV)~. 
T h e  a v e r a g e  specif ic  a c t i v i t y  of u r i n a r y  i n t e r f e r o n  was  
5000 U/ r ag  u r i n a r y  p ro te ins .  

N e u r a m i n i d a s e  of V. cholerae was o b t a i n e d  f rom Beh-  
r ingwerke  a n d  t h e  e n z y m e  p r e p a r a t i o n  was  r e p o r t e d  to 
be pro tease- f ree  a n d  c o n t a i n e d  500 U/ml .  

U r i n a r y  p ro t e in s  c o n t a i n i n g  in t e r f e ron  ( 1 0 m g / m l )  
d issolved in 0.15 M NaC1, 0.05 M- sod ium ace t a t e - ace t i c  
acid buf fe r  (pH 5.5) a n d  20 m;~r CaC12 were  i n c u b a t e d  a t  
37°C in  t h e  p resence  of c h l o r o f o r m  for 4 h w i t h  a t o t a l  of 
1000 U of n e u r a m i n i d a s e  ( the  second lot  of 500 U was 
a d d e d  a f t e r  2 h of i ncuba t i on ) .  Con t ro l  s amp le s  were  incu-  
b a t e d  w i t h o u t  t h e  e n z y m e  in t h e  s a m e  condi t ions .  A t  t h e  
end  of i n c u b a t i o n  t he  s amp le s  were  icecooled and ,  a f t e r  
t a k i n g  s u i t a b l e  a l i quo t s  for m e a s u r i n g  free a n d  b o u n d  
sialic acid,  were d ia lyzed  aga in s t  0.3 M sucrose.  

Sialic acid c o n t e n t  was  m e a s u r e d  acco rd ing  to  AMI- 
NOFF 7. T o t a l  sialic acid c o n t e n t  was  m e a s u r e d  f rom t h e  
or ig ina l  s a m p l e  h y d r o l y z e d  in 0.05 N H2SO 4 a t  80°C for 
1 h. Res idua l  sialic acid c o n t e n t  a n d  i n t e r f e r o n  a c t i v i t y  
are  expressed  as  a p e r c e n t a g e  of t he  or ig ina l  a t  t h e  begin-  
n i n g  of i n c u b a t i o n .  
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B y  us ing  a s h o r t  i n c u b a t i o n  period,  i t  h a s  been  poss ible  
to  o b t a i n  a l m o s t  c o m p l e t e  des ia l i za t ion  whi le  p r e se rv ing  
94% of t h e  o r ig ina l  i n t e r f e r o n  ac t iv i ty .  

P o l y a c r y l a m i d e  gel was  p r e p a r e d  b y  t he  p o l y m e r i z a t i o n  
of 6 %  (w/v) a c r y l a m i d e  c o n t a i n i n g  2 %  (w/v) ' A m p h o l i n e '  
ca r r i e r  a m p h o l y t e s  (pH 5-8).  P o l y m e r i z a t i o n  of t h e  gel 
was  i n duced  b y  r ibof lav ine .  A f t e r  l oad ing  t h e  s amples  
( n e u r a m i n i d a s e - t r e a t e d  a n d  con t ro l  u r i n a r y  p r o t e i n s  con-  
t a i n i n g  in te r fe ron) ,  t h e  sur face  of t h e  gel was  covered  w i t h  
p e t r o l e u m  je l ly  a n d  i soe lec t r ic - focus ing  a was ca r r i ed  o u t  
in  t he  ve r t i c a l  pos i t ion  : t h e  c a t h o d e  was  w e t t e d  w i t h  5 %  
(v/v)  e t h y l e n e d i a m i n e  so lu t ion  a n d  t h e  a n o d e  w i t h  5 %  
(v/v)  p h o s p h o r i c  acid.  A d ia lys i s  m e m b r a n e  p r e v e n t e d  
l iquid  f low f rom t h e  e lec t rode  vessels  to  t h e  gel. T h e  run  
was ca r r ied  o u t  in t h e  cold room for 30 h w i t h  a p o t e n t i a l  
d i f fe rence  of 9 V/cm.  

A t  t h e  end  of t h e  run,  t he  gel was  d i v i ded  s i n to  61 
s e g m e n t s  (0.3 cm) for  t h e  n e u r a m i n i d a s e - t r e a t e d  and  
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Simultaneous separation of neuraminidase-treated and control uri- 
nary proteins containing interferon by polyacrylamide - isoelectfie - 
focusing in a pH 5-8 ampholyte system. 

con t ro l  samples ,  respec t ive ly .  I n  o rde r  to  measu re  t h e  
pH,  ~/3 of t h e  s e g m e n t  was  su spended  in 4.5 ml  of d is t i l led  
wa te r ;  i n  o rde r  to  r ecover  t he  f r a c t i o n a t e d  in te r fe ron ,  t h e  
r e m a i n i n g  s e g m e n t  was  i m m e r s e d  i n to  5 ml  of m e d i u m  
199 c o n t a i n i n g  20% b o v i n e  se rum a n d  was  lef t  s h a k i n g  
for 6 0 h a t  0% 

T h e  F i g u r e  shows t h e  resu l t  of a t y p i c a l  r u n  : t h e  con t ro l  
u r i n a r y  i n t e r f e r o n  cons is t s  of severa l  ac t ive  c o m p o n e n t s  
( m a y b e  7 or  more)  of d i f f e ren t  isoelectr ic  p o i n t  r a n g i n g  
f rom 6.9 to  5.5. Af te r  de s i a lyza t i on  t he  e l ec t rophore t i c  
p a t t e r n  is s t r i k i n g l y  c h a n g e d  a n d  shows 2 m a i n  p e a k s  
h a v i n g  isoelec t r ic  p o i n t s  a t  p H  6.6 a n d  6.3 whi le  m o s t  of 
the  more  ac id ic  in t e r f e ron  ha s  d i sappeared .  The  he t e ro -  
gene i ty  of t h e  i n t e r f e ron  seems  the re fo re  due.  a t  leas t  in  
pa r t ,  to  t h e  presence,  poss ib ly  in a d i f f e ren t  a m o u n t ,  of  
sialic acid in  t h e  molecule .  

The  r e su l t  sugges ts  s t r ong ly  t h a t  i n t e r f e ron  is a glyco- 
p ro t e in  a n d  t h a t  r e m o v a l  of sialic acid raises t he  isoelectr ic 
p o i n t  a n d  reduces  t h e  e l ec t rophore t i c  mob i l i t y .  The  
reason(s)  of i n t e r f e r o n  h e t e r o g e n e i t y  r e m a i n s  as ye t  con-  
j ec tu ra l  ; in  f ac t  i t  could  be  due  to d i f ference  in sialic acid 
a d d i t i o n  a t  t h e  s i te  of syn thes i s ,  as i t  could  be due  to 
pa r t i a l  d e s i a l y z a t i o n  d u r i n g  t r a n s i t  in  t h e  b o d y  or d u r i n g  
pu r i f i ca t ion  procedures .  

Whi l e  t h i s  m a n u s c r i p t  was  in p r e p a r a t i o n  a r e p o r t  b y  
SCHONNE et  al.10 on  isoelectr ic  focus ing  of r a b b i t  in te r -  
fe ron  ha s  a p p e a r e d .  A l t h o u g h  t h e  source  of i n t e r f e r o n  was  
d i f fe rent ,  t h e  s a m e  conc lus ion  h a s  been  r eached  in b o t h  
s tud ies  11. 

Riassunto. P r o t e i n e  u r ina r i e  di couigl io c o n t e n e n t i  
i n t e r f e rone  sono  s t a t e  des ia l izza te  m e d i a n t e  n e u r a m i n i d a s i  
e sono s t a t e  s e p a r a t e  s i m u l t a n e a m e n t e  a i  con t ro l l i  me-  
d i a n t e  e l e t t ro fo res i  su p o l i a c r i l a m m i d e  con  g rad i en t e  di 
pH .  L a  r i m o z i o n e  de l l ' ac ido  s ial ico p roduce  u n a  no t evo l e  
modi f i caz ione  del  prof i lo  e l e t t ro fo re t i co  con d i m i n u z i o n e  
d e t l ' a t t i v i t ~  i n t e r f e ron i ca  a v e n t e  p u n t i  i soe le t t r ic i  infe-  
r ior i  a p H  6.3. Il  r i s n l t a t o  ind ica  che  a l m e n o  in p a r t e  
l ' i n t e r f e r o n e  con t i ene  ac ido  sialico. 
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Experimental Lathyrism: Inhibition of fi-Alanine Incorporation by fi-Aminopropionitrile 

T h e  n a t u r e  of t he  defec t  in e x p e r i m e n t a l  l a t h y r i s m  
has  b e e n  e x t e n s i v e l y  r ev iewed  b y  o t h e r  i nves t iga to r s  1-3. 
Essen t ia l ly ,  i t  is a disease of c o n n e c t i v e  t i ssues  e x h i b i t i n g  
changes  in col lagen,  e las t in ,  a n d  g r o u n d  subs t ance .  

The  n a t u r e  of t h e  defec t  in  co l lagen  ha s  been  shown  
to  be  a n  increase  in t h e  a m o u n t  of t h e  n e u t r a l  sa l t  soluble  
f rac t ion ,  a n d  t h e  fa i lure  of col lagen molecules  to  m a t u r e  
in to  n o r m a l  f ibri ls .  Th i s  defec t  h a s  been  a t t r i b u t e d  to  

mod i f i ca t ion  in t h e  c ross - l ink ing  b e t w e e n  col lagen mole-  
cules occur r ing  a t  b o t h  t h e  i n t e r  a n d  i n t r a m o l e c u l a r  
level*, B. Changes  in e l a s t i n  are  also t h o u g h t  to  be  due  
to a fa i lure  in cross- l inking.  VVhether t h i s  is a c c o m p a n i e d  
b y  a dec reased  s y n t h e s i s  of e las t ic  f ibers  or a de s t ruc t i on  
a n d  f r a g m e n t a t i o n  of those  f ibers  a l r eady  p roduced  is n o t  
c lear  s , 7. Changes  in t h e  g r o u n d  s u b s t a n c e  h a v e  been  a t t r i -  
b u t e d  p r inc ipa l ly  to  a l t e r a t i ons  in  mucopo lysaccha r ides .  


