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Summary. - Promonocytic  cells  U 9 3 7  with previously  es tab l i shed  
HIV-1 pers is tent  infection,  w e r e  treated with increasing d o s e s  o f  
t h e  recombinant  INF-alpha 2. T h i s  resul ted  in a s ignif icant  decrease  
o f  virion-associated reverse  transcriptase levels  in m e d i u m  o f  t h e  
cul tures  s tudied,  m o s t  pronounced  b y  t h e  h ighes t  inter feron d o s e s ,  
b u t  d e p e n d i n g  on t h i s  cytokine  presence.  In spi te  o f  t h e  m a r k e d  
restrictive e f f e c t  o f  t h e  inter feron on t h e  infect ious  v i r u s  production 
t h e  synthes i s ,  o f  viral structural  proteins  b y  t h e  U937 cells, a s  
detected b y  i m m u n o f l u o r e s c e n c e ,  w a s  not  a f fec ted .  T h e  thera ­
p e u t i c  i n d e x  o f  i n t e r f e r o n  w a s  cons iderab ly  h igh .  
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H u m a n  i m m u n o d e f i c i e n c y  v i ru s  ( H I V )  c a n  in fec t  va r i ous  cell  t y p e s  bea r ing  
C D 4  m o l e c u l e s  a t  t h e i r  su r f ace ,  a m o n g  t h e m  cel ls  o f  m o n o c y t e / m a c r o p h a g e  
l ineage .  I n f ec t i on  o f  t h e s e  cells r e su l t s  in a pe r s i s t en t  p r o d u c t i o n  o f  H I V  
w i t h o u t  o b v i o u s  cy topa thogen ic i ty  o r  t a rge t  cell  lysis. T h u s ,  cells  o f  m o n o n u c ­
lear  p h a g o c y t e  l ineage  m i g h t  s e rve  a s  c i rcula t ing t i s s u e  reservoi r  o f  H I V  in  t h e  
h u m a n  h o s t .  M o r e o v e r ,  pers i s ten t ly  in fec t ed  m a c r o p h a g e s  a r e  less  suscep t ib l e  
t o  t h e  an t i re t rovi ra l  e f f ec t  o f  d ideoxynuc leos ides ,  e .  g.  3 ' - az ido-3 ' -deoxy thymi-
d i n e  ( A Z T )  ( rev iewed  by C r o w e  et al., 1989). H o w e v e r ,  e n d o g e n o u s  i n t e r f e r o n  
s h o w e d  g rea t e r  eff icacy t o  inh ib i t  H I V  repl icat ion in  chronical ly  in fec t ed  
m o n o c y t e s  a n d  m a c r o p h a g e s  t h a n  A Z T  (Poli  et al., 1989). W e  s t u d i e d  t h e  
p r o l o n g e d  e f f ec t  o f  pu r i f i ed  r e c o m b i n a n t  i n t e r f e ron -a lpha  2 ( r IFN-a lpha  2 )  in  a 
p r o m o n o c y t i c  cell l ine  (U937)  wi th  previous ly  e s t ab l i shed  H I V  in fec t ion .  U 9 3 7  
cel ls  s h a r e  severa l  p rope r t i e s  o f  i m m a t u r e  m o n o c y t e s  a n d  a r e  suscep t ib l e  t o  
in fec t ion  wi th  H I V  (As jo  et al., 1987). 

T o  a s s e s  t h e  e f f ec t  o f  r I F N - a l p h a  2 o n  t h e  cell g r o w t h ,  u n i n f e c t e d  cell  
c u l t u r e s  w e r e  e x p o s e d  t o  va r ious  c o n c e n t r a t i o n s  o f  t h i s  cy tok ine  (10 U / m l ,  100 
U / m l ,  1000 U / m l ) .  A f t e r  3 days  o f  t r e a t m e n t ,  t h e  viable  cell  c o u n t  w a s  c h e c k e d  
by t rypan  b l u e  d y e  exc lus ion  m e t h o d  a n d  t h e  p e r c e n t a g e  r e d u c t i o n  o f  t h e  
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Table 1. The effects 3'-azido-3'-deoxythymidine (AZT) and of the recombinant interferon-alpha 
2 on the HIV replication in chronically infected promonocytlc U937 cells 

Antiviral C y D 5 0  EDJO Therapeutic index 

rIFN-alpha 2 1493.3 U/ml 3.4 U/ml 496.7 
A Z T  104.2 jUm 78.5 n m  1.3 

CyD 5 0 :  the drug/cytokine concentration reducing the viable uninfected cell count by 50 
percent 

E D 5 0 :  the drug/cytokine concentration reducing the HIV-1 reverse transciptase activity in 
the nutrient medium of the infected U937 cell cultures by 50 per cent 

v iab le  cells  w a s  calculated. Further,  t h e  d r u g  concentration requi red  t o  reduce  
t h e  v iab le  cell count  b y  5 0  % (CyD 5 0 )  w a s  d e t e r m i n e d  f r o m  exponent ia l  dose-
r e s p o n s e  c u r v e  (Hu  et al., 1989). T h e  resu l t s  s h o w n  in T a b l e  1 represent  m e a n  
v a l u e s  o f  t h r e e  i n d e p e n d e n t  exper iments .  

T h e  inhibitory e f f e c t  o f  rIFN-alpha 2 o n  HIV-replication in pers is tent ly  
infected  promonocyt ic  cells  w a s  invest igated.  Pers i s tence  o f  v i r u s  production 
in infected  U937 cells  w a s  s h o w n  a s  s table  o v e r  2 m o n t h s  ( reverse  transcripta-
se-RT activity in supernatants  f r o m  infected  cul tures  checked  o n c e  a week) .  
U937 cells w e r e  cult ivated 14 days  in t h e  p r e s e n c e  o f  1000 U/ml,  100 U/ml  or 10 
U/ml  o f  rIFN-alpha 2,  respectively.  T h e  antiviral  e f f e c t  w a s  d e t e r m i n e d  accor­
d i n g  t o  HIV-as soc i a t ed  R T  a m o u n t s  r e l ea sed  i n  m e d i u m  a n d  accord ing  t o  viral  
a n t i g e n  exp re s s ion  i n  i n f e c t e d  cells.  R T  activi ty o f  ce l l - f ree  s u p e r n a t a n t s  f r o m  
r I F N - a l p h a  2 t r e a t e d  c u l t u r e s  s t a r t ed  t o  d e c r e a s e  n o t  l a te r  t h a n  4 d a y s  a f t e r  f i r s t  
t r e a t m e n t .  T h i s  e f f e c t  a p p e a r e d  a s  d o s e - d e p e n d e n t .  W h e n  c o m p a r e d  t o  
u n t r e a t e d  H I V - i n f e c t e d  U937-cel ls ,  R T  activity a t  t h e  e n d  o f  e x p e r i m e n t  w a s  
r e d u c e d  i n  t h e  p r e s e n c e  o f  1000 U / m l  t o  5.3 %, a t  100 U / m l  t o  14.6 % a n d  a t  10 
U / m l  t o  37.6 %. T h e  p e r c e n t a g e s  w e r e  ca lcu la ted  a s  m e a n  v a l u e s  o f  R T  leve ls  
o n  day  7 a n d  14 o f  I F N - a 2  c o n t i n u o u s  p r e s e n c e  i n  t w o  e x p e r i m e n t s .  T h e  
c o n c e n t r a t i o n  o f  t h e  cy tok ine ,  w h i c h  r e d u c e s  R T  activity b y  5 0  % w a s  d e t e r ­
m i n e d  (ED 5 0 )  (HU  et al., 1989). I nd i r ec t  i m m u n o f l u o r e s c e n t  assay  t o  c h e c k  t h e  
e f f e c t  o f  I F N  o n  viral a n t i g e n  s y n t h e s i s  in  i n f e c t e d  U 9 3 7  cel ls  w a s  p e r f o r m e d  b y  
u s i n g  polyc lona l  s e r u m  f r o m  a HIV-se ropos i t i ve  p a t i e n t .  T h e  r a n g e  o f  cel ls  
expres s ing  H I V - a n t i g e n s  w a s  8 1 - 8 9 %  i n  i n f e c t e d  c o n t r o l s  a n d  8 3 - 9 1 %  i n  
c u l t u r e s  t r e a t e d  b y  1000 U / m l  o f  I F N - a 2 .  A t  s t u d i e d  c o n c e n t r a t i o n s  r I F N - a l p h a  
2 d id  n o t  r e d u c e  t h e  p e r c e n t a g e  o f  cel ls  exp re s s ing  H I V  a n t i g e n s ,  w h a t  sugges t s  
s t rongly ,  t h a t  i n  chronica l ly  i n f ec t ed  p r o m o n o c y t i c  cel ls  r I F N - a l p h a  2 e x e r t s  i t s  
a n t i - H I V  e f f e c t  i n  t h e  l a te  s t ages  o f  r e t rov i rus  l i fe  cycle.  T h e  t h e r a p e u t i c  
i n d e x e s  ( C y D 5 0 / E D 5 0  ra t io)  o f  r I F N - a l p h a  2 a n d  o f  A Z T  w e r e  d e t e r m i n e d .  
CyDjo a n d  E D 5 0  f o r  A Z T  w e r e  ca lcu la ted ,  f r o m  o u r  p r e v i o u s  e x p e r i m e n t s  w i t h  
H I V - i n f e c t e d  U 9 3 7  cells ( U h e r o v á  et al., 1991). 
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T h e  therapeutic  index o f  rINF-alpha 2 in t h e  cell-culture s y s t e m  u s e d  is 
rather high.  However ,  a complete  inhibition o f  HIV replication w a s  not  
o b s e r v e d  e v e n  at t h e  final concentration o f  1000 U/ml o f  rIFN-alpha 2. 
Moreover,  removal  o f  this  cytokine f r o m  previosly treated HIV-infected 
cul tures  resulted in a rapid increase o f  R T  levels  within 7 d a y s  (data not  shown).  
Further  s tudy  is n e e d e d  to d e f i n e  t h e  m e c h a n i s m u s  involved in t h e  control o f  
HIV replication in chronically infected promonocyt ic  cells  b y  INF-alpha 2, 
which s e e m s  to b e  d i f fe rent  f r o m  that o n e  reported in acute  HIV infection 
(Gendelman  et a!., 1990). 
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