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The  Effect of N e u r a m i n i d a s e  on the Rabbit  U r i n a r y  Inter feron  

The  possible  presence  of c a r b o h y d r a t e s  in  in t e r f e ron  
has  been  r epea t ed ly  sugges ted  ~-4. A l t h o u g h  t he  degree of 
pur i f i ca t ion  ha s  been  v e r y  h igh  i n some cases, i t  does no t  
w a r r a n t  a def in i te  conclus ion class i fying in t e r f e ron  as a 
g lycopro te in  5. Loss of a c t i v i t y  a f te r  pe r ioda te  t r e a t m e n t  
suggests  ~, ~ t h a t  t he  c a r b o h y d r a t e  m o i e t y  m a y  be  impor -  
t a n t  for t he  ac t iv i ty ,  b u t  t h e  aspeci f ic i ty  of ac t ion  of th i s  
oxidiz ing agent*,  8 leaves  t h e  p r ob l em  open  to  f u r t h e r  
inves t iga t ion .  I t  m a y  also be  m e n t i o n e d  t h a t  ~-amylase  3 
a n d  lysozyme ~ h a d  no  effect  on  in te r fe ron .  

I n  t h e  Tab le  we h a v e  s u m m a r i z e d  some d a t a  i nd i ca t i ng  
t h a t  t h e  r e m o v a l  of sialic acid f rom some g lycopro te ins  
can  des t roy  e i the r  t he  biological  ac t iv i ty ,  or reduce  t he  
e lec t rophore t i c  mobi l i ty ,  or  a l t e r  the  biological  func t ion .  

The  r a b b i t  u r i n a r y  i n t e r f e ron  has  an  isoionic p o i n t  of 
6 or lower a n d  a v e r y  b r o a d  range  of e lec t rophore t i c  
mobil i t ies ,  m o s t  of t he  ac t i v i t y  be ing  loca ted  on  t he  c~-fi 
g lobul in  region in b lock  and  gel med ia  ~7. I f  i n t e r f e ron  con- 
t a ins  sialic acid, and  if t h i s  is c leaved  b y  neu ramin idase ,  
t he  isoelectr ic po in t  m a y  be  lowered a n d  the  electro-  
pl loret ic  mob i l i t y  m a y  be  reduced.  

F i r s t  of all i t  was necessa ry  to exam i ne  t he  effect  of 
n e u r a m i n i d a s e  on  t he  biological  a c t i v i t y  of i n t e r f e ron  and,  
as we are no t  aware  of such  a s tudy,  we wish  now to  give 
a br ie f  a c c o u n t  of our  results .  

U r i n a r y  in t e r f e ron  was o b t a i n e d  f rom male  r a b b i t s  a f te r  
i.v. i nocu la t i on  of Newcas t le  disease v i rus  (NDV) as pre-  
v ious ly  descr ibed  1~,18 100 ml  of d ia lyzed  ur ine  yie lded 
85-100 m g  of p ro te ins  t h a t  were lyophi l ized  and  s tored  
u n d e r  ref r igera 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 cul- 
tu res  b y  measu r ing  v i ra l  i n h i b i t o r y  effect  b y  p l aque  re- 
duc t ion  m e t h o d  of ves icu lar  s t o m a t i t i s  v i rus  (VSV) ~7. The  
ave rage  specific a c t i v i t y  of u r i n a r y  in t e r f e ron  was 5000 U/  
mg  u r i n a r y  prote ins .  

Neu ra ln in ida se  of V. cholerae (Ba tch  No. 469D) was ob- 
t a ined  f rom B e h r i n g w e r k e  and  the  e n z y m e  p r e p a r a t i o n  
was r epo r t ed  to  be  pro tease- f ree  and  c o n t a i n e d  500 U/ml .  

10 ml  of u r i n a r y  p ro te ins  con ta in ing  in t e r f e ron  (3-4 rag/ 
ml) dissolved in 0 . 1 5 M  NaC1, 0 . 0 5 M  sod ium ace ta te -  
acet ic  acid buffer  (pH 5.5) and  20 m M  CaC12 were incu-  
b a t e d  a t  37 ~ in t he  presence  of ch loroform,  for up  to 9 
days  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  (usual ly  t he  
second lot  of 500 U was added  in the  f o u r t h  day).  Cont ro l  
samples  were i n c u b a t e d  w i t h o u t  n e u r a m i n i d a s e  in the  
same  condi t ions .  

Al iquo ts  were w i t h d r a w n  f rom the  sample  a t  d i f fe ren t  
t imes  du r ing  i n c u b a t i o n  and  were i m m e d i a t e l y  f rozen;  
those  to be  used for i n t e r f e ron  ac t i v i t y  m e a s u r e m e n t  were 
also d i lu ted  t enfo ld  w i t h  m e d i u m  199-serum (pH 7.4). 

Sialic acid c o n t e n t  was  m e a s u r e d  accord ing  to  
AMINOFF 19. 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 
the  same  sample  h y d r o l y z e d  in 0 . 0 5 N  H~SO4 a t  80 ~ for 
1 h. Res idua l  sialic acid c o n t e n t  and  in t e r f e ron  a c t i v i t y  
are  expressed as a pe rcen t age  of t he  or ig inal  a t  t he  begin-  
n ing  of i ncuba t ion .  

The  F igure  shows t he  change  in sialic acid c o n t e n t  a n d  
in t e r f e ron  a c t i v i t y  for  n e u r a m i n i d a s e - t r e a t e d  a n d  un-  
t r e a t e d  r a b b i t  u r i n a r y  p ro t e ins  as a f unc t i on  of t ime.  The  
u p p e r  d i a g r a m  (h) shows t h a t  t he  v e r y  r ap id  release of 
sialic acid f rom g lycopro te ins  is n o t  a c c o m p a n i e d  b y  a 
para l le l  loss of a n t i v i r a l  ac t iv i ty ,  t he  l a t t e r  decay ing  
s imi la r  to  t he  control .  The  un l ike ly  possibi l i t ies  r e m a i n  
t h a t  e i the r  t h e  b u l k  of c o n t a m i n a n t  g lycopro te ins  b i n d s  
m o s t  of t he  enzyme,  or t h a t  in ter feron ,  l ike o t h e r  glyco- 
prote ins ,  m a y  c o n t a i n  sialic acid r e s i s t an t  to  t h e  neur -  
amin idase  used2~ However ,  i t  can  be  n o t e d  t h a t  a f t e r  
comple te  des ia l iza t ion,  or in  t he  con t ro l  a t  8 -9  days,  a b o u t  
30% of t he  or ig inal  i n t e r f e ron  ac t i v i t y  is sti l l  p resen t .  

The  conclus ion  ha s  been  d r a w n  t h a t  if sialic acid is a 
c o n s t i t u e n t  of in te r fe ron ,  i t  has  no role in i ts  ac t iv i ty .  
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Effec ts  of ncu ra ln in idase  on sonic g lycopro te ins  
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NeuraminiOase treatment 
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Residual sialic acid content and inter- 
feron activity (as a percentage of the 
original) of neuraminidase-treated and 
control samples of rabbit urinary pro- 
teins containing interferon. 

W o r k  now in progress  based  on  isoelectr ic f r a c t i o n a t i o n  of 
n e u r a m i n i d a s e - t r e a t e d  sample  m i g h t  give f u r t h e r  i n fo rma-  
t i on  on  th i s  poin t .  T he  progress ive  loss of a c t i v i t y  is n o t  
due  to  bac te r i a l  c o n t a m i n a t i o n  as samples  were ster i le  a n d  
could be  due  to t r aces  of p ro t eo ly t i c  enzym es  c o n t a i n e d  in  
t he  urine.  The  h i g h  suscep t ib i l i ty  of i n t e r f e ron  to pro-  
teases  is well  k n o w n  5. 

I n  sp i te  of ex tens ive  effor ts  5, t he  comple te  pur i f i ca t ion  
of i n t e r f e ron  sti l l  appea r s  a v e r y  diff icul t  task ,  a n d  for t h e  
t i m e  being,  cons ider ing  t h e  n u m b e r  of glycosidases 
avai lable ,  t h e  s t u d y  of t h e i r  specific effect  on  t he  in te r -  
feron a c t i v i t y  m a y  be  r eward ing  33. 

Riassunto. Pro t e ine  u r ina r i e  di coniglio c o n t e n e n t i  
i n t e r f e rone  con u n a  a t t i v i t ~  di 5000 U/mg sono State  
desia l izzate  m e d i a n t e  neu ramin idas i .  L a  r a p i d a  e com- 
p l e t e  r imozione  del l ,acido sialico non  si a c c o m p a g n a  a l la  

s compar sa  della a t t iv i tA an t iv i r a l e  e p e r t a n t o ,  se l ' in ter -  
ferone con t iene  acido sialico, q u e s t ' u l t i m o  n o n  h a  u n  
ruolo nel l 'a t t ivi t~t  biologica.  

A. VITI, V. Bocc i ,  
M. Rt~ssI a n d  G. RITA 

Istituto di Fisiotogia Generale and 
Istituto di Microbiologia, Universit~ di Siena, 
and Istituto di Virologia, Universitd~ di Rome, 
Siena (Italy), 16 October 1969. 

~ This work was supported by a grant from the Consiglio Nazioriale 
delle Ricerche, Roma, Gruppo Nazionale di Medicina Speri- 
mentale. 

The Effect of Acridines on the Synthesis  of RNA 

M a n y  acr id ines  a n d  re l a t ed  c o m p o u n d s  h a v e  been  used 
in  c h e m o t h e r a p y ,  b u t  t h e i r  m e c h a n i s m s  of ac t ion  r e m a i n  
obscure  (see ALBERT 1 for  a genera l  review).  A l t h o u g h  t he  
presence  of d i f fe ren t  s u b s t i t u e n t s  in  t he  he te rocyc l ic  
nuc leus  p r o f o u n d l y  affects  ac t iv i ty ,  t he re  is r eason  to  
suppose  t h a t  t he re  is a c o m m o n  m e c h a n i s m  of act ion.  
ALBERT 1 ha s  s h o w n  a cor re la t ion  b e t w e e n  t h e  bac te r io -  
s t a t i c  a n d  basic  p roper t i e s  of t h e  acr id ines  wh ich  ind ica tes  
t h a t  a c t i v i t y  depends  on  t he  presence  of s t rong ly  basic  
a m i n o  groups.  The  aminoac r id ine s  i n t e r a c t  s t rong ly  w i t h  
nucleic  acids  3 a n d  o t h e r  po lyan ions  3, ~ a n d  are  powerfu l  
i nh ib i to r s  of p ro t e i n  a n d  nucle ic  acid m e t a b o l i s m  in  
v ivo  4, 5. T h e i r  effects  in  v ivo  re semble  those  p roduced  b y  
a c t i n o m y c i n  D 5-~ a n d  some of t h e  aminoac r id ine s  wh ich  
h a v e  been  used in c h e m o t h e r a p y  i n h i b i t  !RNA poly-  
merase  in  v i t ro  s. Since t h e  p r i m a r y  ac t ion  of a c t i n o m y c i n  

in Isolated Nucle i  and Intact HeLa Cells 

D is p r o b a b l y  t he  i n h i b i t i o n  of D N A - d e p e n d e n t  syn thes i s  
of RNA,  i t  is poss ible  t h a t  th i s  m a y  be  a c o m m o n  mechan -  
i sm of ac t ion  of t h e  acr idines .  A r a n g e  of acr id ines  has  
the re fore  been  used to see if t h e r e  is a cor re la t ion  be tween  
i n h i b i t i o n  of R N A  syn thes i s  in  i n t a c t  cells and  in  i sola ted 
nuclei .  

Materials and methods. H e L a  cells were g rown and  the i r  
nucle i  i sola ted b y  m e t h o d s  descr ibed  elsewhere ~ Cells 
were label led  b y  i n c u b a t i n g  10 ml  cu l tu re  con ta in ing  
5 • 106 cells a n d  0.4 ~zC 8-14C-adenine or G-14C-guanosine 
(bo th  of specific r a d i o a c t i v i t y  28 m C / m M )  and  acr id ines  
a t  a c o n c e n t r a t i o n  of 61 ~tM, for 30 ra in  a t  37 ~ in the  
dark .  U n d e r  these  cond i t ions  over  90% of t he  radio-  
a c t i v i t y  i nco rpo ra t ed  was in I~NA; t h e r e  was v i r t ua l l y  
no  i n t e r conve r s ion  of t he  precursors .  The  cells were 
col lected b y  cen t r i fuga t ion ,  w a s h e d  w i t h  ice-cold 0 ,6M-  


