
GENERAL CHARACTERISTICS OF DBP 
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I n t e r a c t i o n  w i t h  a  
cy toso l  i c  p r o t e i n  

The concen t ra t ion  o f  DBP i s  h i g h  i n  the  th ree  species (6  t o  13 M) 
so t h a t  l e s s  than 3% o f  a l l  b ind ing  s i t e s  are norma l l y  o c c u p i e t  
The r e g u l a t i o n  o f  t h e  serum concen t ra t ion  i s  q u i t e  d i s s i m i l a r  i n  
the  t h r e e  species. There i s  l i t t l e  age-dependent v a r i a t i o n  i n  man 
and c h i c k  b u t  an impor tan t  increase i n  serum DBP i n  the  growing r a t .  
Estrogens increase the  DBP l e v e l  i n  man (and probably a l s o  the  ch ick )  
whereas i n  the  r a t  androgens increase t h e  DBP concen t ra t ion .  The 
v i t a m i n  D  s t a t u s  does n o t  i n f l u e n c e  t h e  DBP l e v e l  i n  any o f  the  
species.  Human and r a t  DBP are  g e n e t i c a l l y  heterogenous, coded by a  
p a i r  of  codominant autosomes. Human OBP was t h e r e f o r e  p rev ious ly  
known as "g roup-spec i f i c  component o r  Gc". 

The s i g n i f i c a n c e  o f  t h e  serum t r a n s p o r t  p r o t e i n  f o r  v i tamin  D  can 
probably be searched i n  i t s  h i g h  a f f i n i t y  and h igh  capac i t y  f o r  
25-hydroxyvi tamin D. DBP t h e r e f o r e  f u n c t i o n s  as a  storage p r o t e i n  
accumulating 25-hydroxyvitamin D  dur ing  per iods o f  access t o  v i tamin  
D  and re leases i t, t h e r e a f t e r ,  very s low ly  f o r  b i o l o g i c a l  a c t i v a t i o n  
o r  i n a c t i v a t i o n  i n  the  k idney.  DBP i s  a l s o  very impor tan t  i n  the  
p lacen ta l  t r a n s f e r  o f  25-hydroxy-vitamin D: s ince  the  human neonatal 
DBP l e v e l  i s  o n l y  h a l f  t h a t  o f  the  mother, t h e  neonatus a lso  has o n l y  
h a l f  the  c i r c u l a t i n g  reserve o f  25-hydroxyvitamin D. The DBP l e v e l  
remains constant  i n  most diseases, except  i n  c i r r h o s i s  o f  the  l i v e r  
and nephro t i c  syndrome. Hypovi taminosis D  occurs i n  the  l a t t e r  disease 
due t o  t h e  cont inuous l o s s  o f  25-hydroxyvitamin D  toge ther  w i t h  the  
l o s s  o f  DBP i n  t h e  u r i n e .  

Serum DBP a l s o  i n t e r a c t s  w i t h  an ub iqu i tous  i n t r a c e l l u l a r  p r o t e i n  t o  
form the  6S i n t r a c e l l u l a r  b i n d i n g  p r o t e i n  b u t  the  s i g n i f i c a n c e  of  t h i s  
complexat ion remains t o  be exp lo red .F ina l l y ,  DBP i s  a l s o  used i n  the  
compet i t i ve  p r o t e i n  b i n d i n g  assay t o  measure 25-hydroxyvitamin D i n  
b i o l o g i c a l  f l u i d s .  Th is  assay i s  e s p e c i a l l y  use fu l  t o  d e t e c t  ( l a t e n t )  
hypovi taminosis D  and v i tamin  D  i n t o x i c a t i o n .  

VIRUS REPLICATION - AN INTRODUCTION 

A. BILLIAU 

Rega I n s t i t u t e ,  U n i v e r s i t y  o f  Leuven, 
Leuven, Belgium 

Viruses can o n l y  mu1 t i p l y  i n  an i n t e r n a l  c e l l u l a r  environment. They 
1  ack subcel l u l a r  o rgane l les  such as n u c l e i  , mitochondr ia,  ribosomes as 
w e l l  as cytoplasmic components t h a t  are necessary f o r  the  syn thes is  of  
t h e i r  own s t r u c t u r a l  components: n u c l e i c  ac ids  (RNA o r  DNA), pnoteins,  
carbohydrates and l i p i d s .  Thus, v i ruses  cannot m u l t i p l y  b u t  must be 
r e p l i c a t e d  by t h e  c e l l s  t h a t  they  invade. The e s s e n t i a l  s teps o f  v i r u s  
r e p l i c a t i o n  are s i m i l a r  f o r  a1 1  v i r u s  c lasses:  f i r s t ,  a  v i r u s  p a r t i c l e  
( v i r i o n )  must a t t a c h  t o  the  o u t e r  su r face  o f  the  h o s t  c e l l .  Next, i t  
penetrates the  c e l l  membrane and en te rs  t h e  cytoplasmic environment. 
Some o r  a l l  o f  t h e  o u t e r  su r face  l a y e r s  o f  the  v i r u s  (envelope and 
capsid)  a re  removed, so t h a t  the  v i r a l  genome (DNA o r  RNA) becomes 
access ib le  t o  the  c e l l u l a r  o rgane l les  and enzymes which w i l l  i n i t i a t e  
the  r e p l i c a t i o n  process. Some o f  the  gene t i c  in fo rmat ion  i s  used t o  
synthesize v i r u s - s p e c i f i c  enzymes (polymerases) which a re  necessary 
f o r  t h e  r e p l i c a t i o n  o f  the  v i r a l  n u c l e i c  ac id .  Other p a r t s  o f  t h e  v i r a l  
genome code f o r  t h e  s t r u c t u r a l  p ro te ins .  The newly synthesized v i r a l  
n u c l e i c  a c i d  and p r o t e i n s  are then assembled (maturat ion)  i n t o  new v i r a l  
p a r t i c l e s  which may leave the  c e l l s  e i t h e r  by s imple c e l l  l y s i s  o r  by 
a  budding process a t  the  membranes o f  the  ou te r  c e l l  sur face o r  i n  the  
endoplasmic r e t i c u l u m .  

Th is  bas ic  s t r a t e g y  o f  v i r u s  i n f e c t i o n s  leaves ample space fo r  v a r i a -  
t i o n s  depending on whether the  v i r a l  genome i s  composed o f  DNA o r  RNA, 
on whether i t  i s  double- o r  s ingle-stranded,  l i n e a r  o r  c i r c u l a r ,  mono- 
l i t h i c  o r  fragmented. The paren ta l  RNA may e i t h e r  be d i r e c t l y  used by 
ribosomes (+  s t rand  v i ruses) ,  o r  i t  may f i r s t  need t r a n s c r i p t i o n  i n t o  
a  complementary s t rand  ( -  s t rand  v i ruses) .  Enveloped v i ruses  probably 
r e q u i r e  the  syn thes is  o f  s p e c i f i c  carbohydrates and 1  i p i d s  . 

Depending on the  gene t i c  make-up o f  t h e  hos t  c e l l  and on the  cond i t i ons  
o f  i n f e c t i o n ,  the  v i r u s  c y c l e  may be p roduc t i ve  ( i . e .  many new i n f e c -  
t i o u s  p a r t i c l e s  a re  re leased by each i n f e c t e d  c e l l )  o r  i t  may be 
r e s t r i c t i v e ,  o r  even abortive.Some v i ruses  may remain l a t e n t l y  present  
i n  c e l l s  over a  long  t ime and over a  l a r g e  number o f  generat ions.  Seve- 
r a l  mechanisms f o r  such c h r o n i c i t y  o f  v i r u s  i n f e c t i o n  have been d isco-  
vered. Cer ta in  taxa  o f  v i ruses  have the  unique c a p a b i l i t y  t o  i n t e g r a t e  
t h e i r  genome, o r  a  fragment the reo f ,  i n t o  t h a t  o f  t h e  c e l l .  Chronic 
i n f e c t i o n s  may a l s o  be mainta ined by t h e  genera t ion  o f  d e f e c t i v e -  
i n t e r f e r i n g  (D I )  p a r t i c l e s ,  which con ta in  on ly  p a r t  o f  the  v i r u s  
genome, b u t  which a re  r e p l i c a t e d  when they are present  i n  c e l l s ,  a long 

w i t h  complete v i r u s  p a r t i c l e s .  I n  general  the  small s i z e  o f  t h e  OI- 
genome a l lows  i t  t o  be r e p l i c a t e d  more r a p i d l y  than t h e  i n t a c t  genome 
and hence competes s t r o n g l y  f o r  the  polyrnerases. !n c e r t a i n  cond i t i ons ,  
0 1 - p a r t i c l e s  can a l t e r  the  l y t i c  pathwayof i n f e c t i o n  and r a p i d l y  esta-  
b l i s h  p e r s i s t e n t  i n f e c t i o n s  i n  which t h e  c e l l s  s u r v i v e  b u t  c a r r y  i n  them 
considerable amounts o f  v i r u s  ant igens.  Th is  i s  an impor tan t  area i n  
v i r o l o g y  to-day as i t  may be r e l a t e d  t o  the development o f  l ong-  
term degenerat ive diseases which may have a  v i r a l  e t i o l o g y .  

SLOW VIRUS DISEASES OF THE CENTRAL NERVOUS SYSTEM 

V. TER MEULEN 

I n s t i t u t e  filr V i r o l o g i e  und Immunbiologie, U n i v e r s i t y  o f  Wijrzburg 
Wirzburg , F.R. Germany 

Dur ing the  l a s t  3  decades a  new concept o f  an i n f e c t i o u s  process has 
been der i ved  by s tudy ing  c e r t a i n  CentralNervous System (CNS) diseases 
i n  animals. These i n f e c t i o n s  are charac te r i zed  by an incuba t ion  p e r i o d  
l a s t i n g  f o r  many m o n t k t o  years and by a  p r e d i c t a b l e ,  p r o t r a c t e d  
c l i n i c a l  course u s u a l l y  lead ing  t o  death. I t  has been found t h a t  these 
d iso rders ,  which a re  r e f e r e d  t o  as slow v i r u s  diseases, a re  r e l a t e d  
t o  unconvent ional  and convent ional  agents, bo th  of which have been 
associated w i t h  n a t u r a l l y  occur r ing  diseases i n  animals and man. The 
unconvent ional  agents, which have n o t  been v i s u a l i z e d ,  i s o l a t e d  o r  
charac te r i zed  revea l  unusual b i o l o g i c a l  and physico-chemical p roper t ies ,  
u n l i k e  any known v i r u s  group. These agents a re  associated w i t h  sc rap ie  
i n  sheep, encephalopathy i n  mink and Kuru o r  Creuzfeldt-Jakob disease 
i n  man. The convent ional  v i ruses  i s o l a t e d  f rom slow v i r u s  diseased b r a i n  
m a t e r i a l ,  such as Visna, Subacute Sc le ros ing  Panencephal i t is  (SSPE). 
Progressive Rubel la Panencephal i t is  (PRP) o r  Progressive M u l t i f o c a l  
Leukoencephalopathy resemble c l a s s i c a l  v i ruses  w i t h  t y p i c a l  s t r u c t u r a l ,  
physico-chemical and b i o l o g i c a l  c h a r a c t e r i s t i c s .  For t h i s  group o f  
v i ruses ,  progress has been made i n  the  understanding o f  t h e  i n f e c t i o u s  
process, s ince  the  i s o l a t e s  p rov ide  an exper imental  bas is  f o r  v i r o l o -  
g i c a l  and immunological s tud ies  i n  these diseases. 

From a  p e d i a t r i c  p o i n t  o f  view, o n l y  SSPE and PRP are  o f  i n t e r e s t ,  
s ince  the  o t h e r  slow v i r u s  diseases a re  u s u a l l y  n o t  seen i n  c h i l d r e n  
SSPE i s  caused by a  measles v i r u s  i n f e c t i o n .  Measles v i r u s  ( r e f e r e d  
t o  SSPE v i r u s )  has been i s o l a t e d  f rom CNS and lymphoid t i s s u e .  More- 
over the  p a t i e n t s  revea l  a  pronounced antimeasles hyperimmunresponse 
which i s  pathognomonic f o r  t h i s  d i s o r d e r .  

V i r o l o g i c a l  s tud ies  i n d i c a t e  t h a t  SSPE v i ruses  a re  r e l a t e d  b u t  n o t  iden- 
t i c a l  w i t h  t y p i c a l  v i r u s  i s o l a t e d  f rom acute measles. A t  t h e  present  
s t a t e  o f  i n v e s t i g a t i o n ,  SSPE i s  considered a  l a t e  comp l i ca t ion  o f  acute 
measles i n f e c t i o n .  PRP i s  associated w i t h  a  p e r s i s t e n t  r u b e l l a  v i r u s  
i n f e c t i o n  o f  the  CNS. V i r o l o g i c a l  and immunological data revea l  g r e a t  
s i m i l a r i t i e s  t o  SSPE. However, i n f o r m a t i o n  on the  pathogenet ic  
mechanism o f  t h i s  d isease process are n o t  a v a i l a b l e .  

Previous j n v e s t i g a t i o n s  on slow v i r u s  diseases have demonstrated the  
d i f f e r e n t  ways a  v i r u s  i n f e c t i o n  can r e s u l t  i n  a  ch ron ic  CNS d iso rder .  
Moreover, they  have shown t h a t  v i rus -hos t  i n t e r a c t i o n s  e x i s t  which l e a d  
t o  diseases l a c k i n g  the  common c h a r a c t e r i s t i c s  o f  an i n f e c t i o u s  process. 
Obviously, many v i r o l o g i c a l  and immunological problems have t o  be s o l -  
ved be fo re  the  complexi ty  o f  these d iso rders  are understood, b u t  i t  
a l ready  can be expected, t h a t  o t h e r  human diseases w i l l  be found which 
a re  caused by a  slow v i r u s  i n f e c t i o n .  

VIRAL INFECTIONS OF THE CENTRAL NERVOUS SYSTEFI AND LOCAL SYNTHESIS OF 

OLIGOCLONAL ANTIBODIES 

8. VANDVIK 

Department o f  Neurology, Ri k s h o s p i t a l e t ,  Oslo, Norway 

O l igoc lona l  IgG, synthesized l o c a l l y  i n  the  c e n t r a l  nervous system, i s  
commonly demonstrable i n  the  cerebro-spinal  f l u i d  i n  subacute s c l e r o s i n g  
panencepha l i t i s  and some o t h e r  v i r a l  c e n t r a l  nervous system i n f e c t i o n s  
and i n  m u l t i p l e  s c l e r o s i s .  

Extensive s tud ies  o f  cerebro-spinal  f l u i d  and b r a i n  t i s s u e  i n  subacute 
sc le ros ing  panencepha l i t i s  showed t h a t  the  b u l k  o f  the  o l i g o c l o n a l  
IgG i s  measles v i r u s - s p e c i f i c  ant ibody.  A  p r i n c i p a l l y  s i m i l a r  associa-  
t i o n  o f  01 igoc lona l  cerebrospinal  f l u i d - I g G  w i t h  v i r u s - s p e c i f i c  a n t i -  
body a c t i v i t i e s  was observed i n  p rogress ive  r u b e l l a  v i r u s  panence- 
p h a l i t i s ,  herpes s implex e n c e p h a l i t i s  and mumps meningi t i s .  These 
f i n d i n g s  i n d i c a t e  t h a t  the  occurrence o f  o l i g o c l o n a l  IgG i n  the  
cerebro-spinal  f l u i d  i n  v i r a l  c e n t r a l  nervous sytem i n f e c t i o n s  r e f l e c t s  
a  s p e c i f i c  ant ibody response t o  v i r u s  ant igens i n  the c e n t r a l  nervous 
system. 

I n  some cases o f  subacute sc le ros ing  panencepha l i t i s  and o t h e r  c e n t r a l  
nervous system i n f e c t i o n s ,  a  l o c a l  syn thes is  o f  small amounts o f  o l i g o -  
c lona l  an t ibod ies  t o  v i ruses  o t h e r  than t h a t  causing the  disease was 
observed. Th is  suggests t h a t  the  immunizing d r i v e  caused by a  v i r u s  
i n f e c t i n g  the c e n t r a l  nervous system sometimes may lead  t o  an a c t i -  
v a t i o n  o f  c e l l  c lones producing a n t i  bodies t o  unre la ted  ant igens.  
Such mechanisms may be r e l e v a n t  i n  e x p l a i n i n g  the  l o c a l  syn thes is  i n  
the  c e n t r a l  nervous system o f  o l i g o c l o n a l  an t ibod ies  t o  va r ious  
v i ruses  i n  m u l t i p l e  s c l e r o s i s .  
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