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Summary. — T h e  sera of pat ients  infected with H I V  were in­
vestigated for  neutralizing antibodies (NA) a n d  interferons. All 
samples f rom asymptomat ic  H I V  carriers contained N A  in liigh 
ti tres.  I n  t he  sera of pat ients  with A I D S  related complex a n d  
A I D S  t h e  antibodies were found  rarely a n d  in lower ti tres.  An 
ear ly  peak of acid-labile interferon ( IFN)-a  was  observed in 
asymptomat ic  HIV-infected persons, a n d  a late peak was  found 
in AIDS  pat ients .  T h e  d a t a  suggest t h a t  H I V  N A  m a y  have  
beneficial effect in t he  asymptomat ic  phase.  T h e  presence of 
acid-labile IFN-a  m a y  indicate st imulat ion of I F N  system b y  
HIV-infected cells. 

Key words: human immunodeficiency virus-, neutralizing anti­
bodies; acid-labile interferon-a; stages of HIV infection 

Introduction 

H u m a n  immunodeficiency virus (Barré-Sinoussi et al., 1983; Popovic et 
al., 1984) has been clearly established as  the primary aetiologic agent in 
the pathogenesis of the acquired immune deficiency syndrome (AIDS) and 
related disorders. The epidemiologic studies show that  a high percentage 
of infected persons will develop AIDS or AIDS related complex (ARC) 
(Biggar, 1987), but  latency varies from one individual to another. The natu­
ral defenses of an  individual a f t e r  H I V  infection have  not been completely 
defined y e t .  

Previous reports have  confirmed t h e  existence of virus  N A  in HIV-in-
fected persons, however, d a t a  concerning the  role of these antibodies a re  
still controversal.  Faulkner-Valle  et al. (1987) have  reported a significant 
correlation between t h e  presence of HIV NA and  t h e  asymptomat ic  phase 
of t h e  disease. On t h e  o ther  hand,  little or  no  correlation can be observed 
between the  NA levels and clinical s t a tu s  of HIV-infected persons (Prince 
et al., 1987). 

Interferons ( IFNs)  may  also play role in t h e  defense mechanisms against  
HIV-induced destruction of t h e  immune  system. I F N - a  has  been found in  
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most serum samples of asymptomatic HIV-carriers (Levin et al., 1985). On 
the contrary, A b b  (1987) could frequently demonstrate 1 FN-a in patients 
with AIDS or ARC b u t  rarely in asymptomatic HIV-infected persons. 

On the basis of these controversal findings we searched for  correlation 
between the presence of virus NA, serum IFN level, and t h e  clinical as well 
as immunological status  of HIV-infected persons. 

Materials and Methods 

Serum samples w e r e  o b t a i n e d  f r o m  H I V - p o s i t i v e  a s y m p t o m a t i c  homosexual  m a l e s  ancl 
haemophiliacs, f r o m  p a t i e n t s  s u f f e r i n g  f r o m  A R C  a n d  A I D S  a s  w e l l  a s  f r o m  uninfected  h e a l t h y  
controls. T h e  s e r a  w e r e  s t o r e d  a t  — 70  °C u n t i l  u s e .  A l l  a s s a y s  w e r e  p e r f o r m e d  w i t h  e n c o d e d  
serum samples ,  a n d  d a t a  of  p e r s o n s  w e r e  iden t i f ied  a f t e r  t h e  e v a l u a t i o n  o f  t e s t s .  

Cell cultures. T h e  H T L V - I I I B  i n f e c t e d  H 9  ( H 9 / H T L V - I I I B )  cel ls  a s  wel l  a s  u n i n f e c t e d  H 9  
cells were  g r o w n  i n  suspens ion  c u l t u r e  i n  R P M I - 1 6 4 0  m e d i u m  s u p p l e m e n t e d  w i t h  1 5 %  f o e t a l  
calf s e r u m  (Gibco B io -Cu l t  L T D ,  P a i s l e y ,  S c o t l a n d ) ,  g l u t a m i n e  (2 mmol/1)  a n d  g e n t a m y c i n  
su lpha te  (50 (i.g/ml). T h e  in t e r f e ron - sens i t i ve  W I S H  h u m a n  a m n i o n  cells  a n d  M a d i n - D a r b y  
bovine k i d n e y  ( M D B K )  cells  w e r e  g r o w n  i n  D u l b e c c o ' s  modi f i ed  E a g l e ' s  m e d i u m  i n  t h e  p resence  
of 5 %  f o e t a l  ca l f  s e r u m  (Gibco B io -Cu l t  L T D ,  P a i s l e y ,  S c o t l a n d ) .  

HIV-neutralization assay. A s t o c k  o f  t h e  H T L V - I I I B  i s o l a t e  w a s  p r e p a r e d  a n d  t h e  t i s s u e  
cu l tu re  i n f e c t i v e  d o s e  (TCID50) f o r  t h e  h a l f  of  t h e  i n o c u l a t e d  H 9  c u l t u r e s  w a s  d e t e r m i n e d .  T h e  
e x t e n t  of  C P E  w a s  q u a n t i f i e d  b y  i n d i r e c t  immunof luorescence  a s s a y  ( I F A )  b y  m e a s u r i n g  t h e  
percentage  of  i n f ec t ed  cells .  I F A  w a s  p e r f o r m e d  a c c o r d i n g  t o  s t a n d a r d  p r o c e d u r e s  u s i n g  h u m a n  
i m m u n e  s e r u m  a s  p r i m a r y  a n t i b o d y  ( H o  et al., 1984). F o r  n e u t r a l i z a t i o n  a s s a y  100 TCID50 of  
H I V  in 100 y. 1 w a s  m i x e d  w i t h  100 (j.1 of  h e a t  i n a c t i v a t e d  (56 °C, 3 0  m i n )  h u m a n  s e r u m  a t  t w o ­
fold d i lu t ions  s t a r t e d  f r o m  1 : 4 ,  a n d  i n c u b a t e d  a t  4 °C f o r  2 h r ,  fo l lowed  b y  15 m i n  a t  r o o m  
t e m p e r a t u r e .  T h e  v i r u s  w a s  t h e n  a b s o r b e d  o n t o  106  H 9  cells  [ p r e t r e a t e d  i n  2 (Xg/ml p o l y b r e n e  
(Sigma Chemica l  Co. ,  S t .  Lou i s ,  M D .  U .S .A . )  a t  37  °C f o r  3 0  m i n ]  f o r  o n e  h r  a t  37  °C. T h e n  
t h e  m i x t u r e  w a s  d i l u t e d  w i t h  c o m p l e t e d  R P M I - 1 6 4 0  t o  a cell c o n c e n t r a t i o n  o f  10 5 /ml  i n  p l a s t i c  
flasks (Greiner  u n d  Sôhne,  GmbH, Niir t ingen,  F.R.G.) a n d  incubated  f o r  7 d a y s  a t  37  °C. 
On d a y  7 t h e  c u l t u r e s  w e r e  h a r v e s t e d  a n d  v i r a l  i n f e c t i v i t y  w a s  m e a s u r e d  b y  c y t o p l a s m i c  I F A .  

S e r u m  of  a n  A I D S  p a t i e n t ,  w h o  w a s  f o u n d  H I V - p o s i t i v e  b y  E L I S  A ancl I F A  se rved  a s  p r i ­
m a r y  a n t i b o d y .  N e u t r a l i z i n g  t i t r e  w a s  def ined  a s  t h e  g r e a t e s t  d i l u t i o n  wh ich  b locked  9 0 %  of  
v i r u s  C P E .  . 

IFN assays. T h e  s e r u m  s a m p l e s  w e r e  t e s t e d  f o r  t h e i r  I F N  a c t i v i t y  i n  c y t o p a t h o g e n i c  e f f e c t  
L inhibi t ion a s s a y s  a s  p r e v i o u s l y  descr ibed  ( E p s t e i n  a n d  Mc Ma nu s ,  1980). I n  b r i e f ,  2 x 104  W I S H  
[ cells were  i n c u b a t e d  w i t h  t w o f o l d  se r i a l  d i l u t i o n s  of  p l a s m a  s a m p l e s  ( s t a r t e d  f r o m  1 : 2.5) i n  
i 96-well mic ro t i  t r e  p l a t e s  a n d  t h e n  cha l lenged  w i t h  ves i cu l a r  s t o m a t i t i s  v i ru s .  V i rus - induced  
. cy topa tho logy  w a s  e v a l u a t e d  microscopical ly  a t  2 4 — 3 0  h r  a f t e r  infection. T h e  a s s a y s  included 
) a reference IFN-a which w a s  s t a n d a r d i z e d  t o  NIH-4-023-901-527 (National  I n s t i t u t e  of H e a l t h ,  

Bethesda, MD. U.S.A.).  T h e  t i t r e s  of t r ip l icated  p l a s m a  s a m p l e s  a r e  expressed  in internat ional  
j units  (IU) p e r  m l .  

For characterization of IFN, a s s a y s  w e r e  p e r f o r m e d  in dupl ica te  on  W I S H  a n d  M D B K  cells .  
Further characterizat ion of I F N  w a s  done b y  neut ra l i za t ion  u s i n g  ant i-human IFN-a (anti-
Hu-IFN-a) s e r u m ,  (a generous  g i f t  f r o m  D r .  I .  Mécs, I n s t i t u t e  of Microbiology, U n i v e r s i t y  

e Medical School, Szeged,  H u n g a r y ) .  T h e  polyclonal  g o a t  IFN-a-specific a n t i s e r u m  w a s  d i l u t e d  
t t o  neutralize 300 IU/ml of IFN-a.  A f t e r  a n  incubat ion f o r  1 h r  a t  37  °C t h e  s a m p l e s  w e r e  a s -
e sayed f o r  t h e  r e s idua l  I F N  a c t i v i t y .  F o r  d e t e r m i n a t i o n  of  s t a b i l i t y  a t  p H  2.0 I F N  c o n t a i n i n g  
i samples a n d  s t a n d a r d s  w e r e  d i a l y z e d  a g a i n s t  g lyc ine-HCl  b u f f e r  p H  2 .0  a t  4 °C f o r  18 l i r .  T h e y  

were neu t r a l i zed  t o  p H  7.4 b y  f u r t h e r  d ia lys i s  i n  t h r e e  c h a n g e s  i n  T R I S  b u f f e r  p H  7.6.  T h e  
6 residual a c t i v i t y  w a s  m e a s u r e d  in a n t i v i r a l  a s s a y .  

T-cell parameters. T h e  a b s o l u t e  n u m b e r  of  T 4  a n d  T 8  l y m p h o c y t e  s u b s e t s  w a s  d e t e r m i n e d  
, t  ^ O K T  m o n o c l o n a l  a n t i b o d i e s  ( O r t h o - m u n e  O K T + 4  a n d  O K T + 8 ,  O r t h o  D i a g n o s t i c  S y s t e m s  
^ Inc.,  R a r i t a n ,  N .  J .  U .S .A . ) .  M u r i n e  monoc lona l  a n t i s e r a  specific f o r  s u b s e t s  of  h u m a n  T l y m ­

phocytes  were  u s e d  t o  l a b e l  l ive  cells  a s  p r ev ious ly  desc r ibed  ( M a r k h a m  et al., 1984). 
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Results 

The mean T4-cell number of the asymptomatic HIV-infected persons was  
767 (range 485—1322) and the mean T8-cell number of them was  1031 
(range 478 — 2073). The mean T4-cell number of the patients with ARC was  
378 (range 176—589), whereas the mean T8-cell number was  found to be  
939 (range 441 —1359). The AIDS patients had a mean T4-celI number of 
118 (range 2 — 374) and a mean T8-eell number of 531 (range 58—1290). 

Table 1 shows the HIV-neutralizing and IFN titres of sera from asymp­
tomat ic  HIV-carriers.  Persons f rom 1 t o  13 were homosexual males, while 
pa t ien t s  f rom 14 t o  20 suffered f rom haemophilia. HIV-neutralizing anti­
bodies were found  in all serum samples of asymptomat ic  virus carriers, a n d  
with  some exception, in high t i t res  (from 128 t o  512). Such antibodies could 
be  detected in 8 of 11 pat ients  wi th  A R C  (Table 2) a n d  only in 3 of 8 pa­
t ien ts  suffering f r o m  manifested A I D S  (Table 3). HIV-ant ibody negative 
sera f rom 40 heal thy control persons did  n o t  show a n y  HIV-neutralizing 
act ivi ty.  

Serum I F N  was  found in 6 of 13 asymptomat ic  HIV-infected homo­
sexuals (20—80 IU), whereas only two of 7 asymptomatic haemophiliacs 
had slightly elevated (10 and 40 IU) IFN levels (Table 1). All ARC patients 
were found t o  be  negative for the presence of circulating IFN (Table 2), 
in contrast to  the manifest AIDS patients, in 6 of whom elevated serum 
IFN level could be  detected (Table 3). 

Tuhle I. IIIV and Iľ'N t i I re s ill s e m n i  samples f rom asymptomatic HI V-lnfeeled persons 

Patient  No. Neutralizing titre I F X  t i t re*  
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* on WISH cells 
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Table 2. HIV N A  and  IFN litres i n  sera Iroin patients w i t h  AIDS-related complex 

Patient  no. Neutralizing t i tre  I F N  t i t re*  

2 1  16 0 
22 64 0 
2 3  0 0 
24 0 0 
25 32 0 
26 128 0 
27 256 0 
28 512 0 
29 256 0 
30 512 0 
31 0 0 

* on W I S H  cells 

On the  basis  of parallel t itration on W I S H  a n d  MDBK cells, based on 
neutralization wi th  anti-Hu-IFN-a immune serum a s  well a s  on treatment  
a t  p H  2.0, in  the  v a s t  major i ty  of cases t h e  I F N  activi ty  proved t o  b e  acid-
labile IFN-a except of one AIDS patient  (No. 39, Table 4). Serum sample 
of this  pat ient  contained both  acid-labile a n d  acid stable  IFN-a. O u t  of t h e  
40 control sera, 8 samples contained acid stable IFN-a in t i t res  below 1 : 10. 
W e  fai led t o  detect acid labile IFN-a in a n y  of the  control serum samples. 

Discussion 

High titered v i rus  N A  could b e  detected in asymptomatic  HIV-carriers. 
I t  is  reasonable t o  assume t h a t  during t h e  asymptomatic phase of H I Y  
infection high-titred antibodies h a v e  a beneficial effect  b y  preventing in­
fect ion of a large a m o u n t  of susceptible t a r g e t  cells. HIV-neutra l iz ing an t i -

Table 3.  HIV NA and IFN titres in sera Írom AIDS patients 

Patient  no. Neutralizing t i t re  I F N  t i t re*  

32 0 10 
33 0 20 
34 0 2 0  
35 0 0 
36 16 0 
37 0 20 
38 64 40 
39 256 20 

* on W I S H  cells 
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Table í .  Characterization of I F \  detected i n  tlie scrum samples of HIV-infected persons 

Pat ient 
No. 

1 >Í!LK'IOHÍH IFN a c t i v i t y  on cel l s*  

W I S H  MDBK 
before a f t e r  a f t e r  before a f t e r  a f t e r  
anti-H u-1 FX-a |)H 2.0 ttiili-Hu- IFX-x p H 2.0 

t roatment treatment treat  ment  t rea tment  

5 20 0 0 40 0 0 
8 2D 0 0 20 0 0 
<) SO 0 80 80 0 0 

111 Asympto- 20 0 0 40 0 0 
1 1 rnat ic 20 0 0 20 0 0 
12 40 0 0 40 0 0 
IS 20 0 0 20 0 0 
1!) 40 0 0 40 0 0 

3 2  10 0 0 20 0 0 
.33 20 0 0 20 0 0 
34  20 0 0 20 0 0 
37 A11 )S 20 0 0 40 0 0 
3 S 40 0 0 4 0  0 0 
3!) 20 0 10 20 0 10 

* ExproHHod in I LT/ml 

bodies w e r e  f o u n d  w i t h  less f requency  in pat ients  w i t h  A R C  a n d  A I D S  a s  
well.  I t  i s  k n o w n  t h a t  H I V  can infect  ta rget  cells not only  f r o m  t h e  blood 
s t ream,  b u t  also b y  cell fusion (Gallo et al., 1987). B y  this  route  H I V  can 
a v o i d  neutralization. This  mode of  v i r u s  transmission could b e  prevented  
b y  des t roying  HIV-infected cells mediated b y  HIV-specific T-effector cells 
(Zarling  et al., 1986) or b y  antibody-dependent cellular cytotoxici ty  (Lyer ly  
et al., 1987). Moreover, HIV-sensitized T 8  cells can suppress  HIV-replica-
tion in T 4  lymphocytes ,  w i t h o u t  killing them (Walker  et al., 1986). T h e  
development  of HIV-induced pathogenesis  is characterized b y  g r a d u a l  de­
crease  of T 4 -  a n d  T8-cells. T h u s ,  it is  p laus ib le  t h a t  neu t ra l iz ing  an t ibod ie s  
a lone  c a n n o t  eff ic ient ly involve  n e w  t a r g e t  cells in a d v a n c e d  s tages  of H I V  
infec t ion .  T h e r e  a r e  a t  leas t  t h r e e  mechan i sms  w h i c h  m a y  an tagon ize  o r  
swi t ch  off t h e  e f fec t  of N A .  F i r s t ,  t h e  a n t i g e n  v a r i a n t s  emerged  f r o m  in vivo 
m u t a t i o n  of H I V  genome  m i g h t  r e su l t  in fa i lu re  of neu t ra l i za t ion  in t h e  
l a t e  phases  of t h e  infect ion (F isher  et al., 1988). Second,  e n h a n c e m e n t  o f  
v i r u s  in fec t ion  b y  an t ibod ies  (Robinson  et al., 1987) m a y  in ter fere  w i t h  t h e  
neu t r a l i za t i on  a n d  r educe  i t s  e f fec t .  T h i r d ,  o n e  se t  of recen t ly  ident i f ied  
au toan t ibod ies ,  cy to tox i c  f o r  HIV- in fec t ed  a s  well a s  un infec ted  T 4  cells 
(Str ieker  et, al., 1988) m a y  c o n t r i b u t e  t o  ongoing  immunosuppress ion .  

I t  h a s  been  descr ibed t h a t  sera  of p a t i e n t s  w i t h  H I V  infect ion con ta in  
a n  u n u s u a l  acid-labile f o r m  o f  I F N - a  (Levin  et al., 1985; A b b ,  1987). W e  h a v e  
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demonstrated an  early p e a k  of serum acid-labile IFN-a during H I V  infection 
mainly in the  homosexual males, b u t  rarely  in the  haemophiliacs. This dif­
ference can b e  explained b y  repea ted  allogeneic s t imuli  of homosexual  males.  
Most A I D S  pa t i en t s  h a d  relat ively high se rum I F N  t i t res .  Surprisingly, 
we h a v e  failed t o  de tec t  I F N  i n  se rum samples f r o m  pa t i en t s  w i t h  ARC.  
Capobianchi  et al. (1987) f o u n d  t h a t  t h e  product ion  of acicl-labile I F N - a  
could b e  induced b y  HIV- infec ted  cells r a t h e r  t h a n  b y  t h e  H I V  alone. 
Hence,  t h e  la te  p e a k  of se rum acid-labile I F N - a  m a y  b e  t h e  consequence 
of expansion of t h e  HIV- infec ted  cell poptdat ion.  
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-IILB-infected H 9  cell l ines .  W e  a r e  a l s o  i n d e b t e d  t o  M a r i a n n a  Lelesz  a n d  E r i k a  Markov ic s  f o r  
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