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Summary. — T h e  in vitro e f fec t  of  pa r t i a l l y  pur i f ied  lysed  leuko­
c y t e  u l t r a f i l t r a t e  ( L L U )  o n  L A V  1 s t r a i n  of t h e  h u m a n  i m m u n o ­
deficiency v i ru s  ( H I V )  w a s  inves t iga ted .  Decrease  of  v i ru s  p r o ­
d u c t i o n  a s  a f u n c t i o n  of  L L U  concen t ra t ion  w a s  obse rved  whi le  
t h e  p h e n o t y p e  of cu l tu red  l y m p h o c y t e s  h a s  r e m a i n e d  u n c h a n g e d .  
W e  observed  t h e  s a m e  dep le t ion  of he lper - inducer  T-cells i n  s a m ­
ples  t r e a t e d  w i t h  L L U  a s  well  a s  i n  in fec ted  controls .  L L U  d i d  
n o t  inf luence s ignif icant ly  t h e  g r o w t h  of  cu l tu red  l y m p h o c y t e s .  
Fol lowing t h e  ef fec t  of L L U  o n  R N A - d e p e n d e n t  D N A  po lymer ­
ase,  inh ib i t ion  of t h e  L A V  1 reverse  t r ansc r ip t a se  b y  L L U  w a s  
observed .  T h i s  inh ib i t ion  w a s  s h o w n  t o  b e  L L U  dose-dependent ,  
considering i t s  c o n t e n t  of  p ro t e in s  a n d  orcinol-react ive ma te r i a l .  
K i n e t i c  s tud ies  revea led  t h a t  inh ib i t ion  is  reversible  a n d  c o m ­
pe t i t i ve  w i t h  t h e  s u b s t r a t e  ( 3 H T T P )  b u t  n o t  w i t h  t empla te -p r i -
m e r  (poly rA-oligo d T ) .  

Key words: human immunodeficiency virus; leukocyte ultrafiltrate-, 
inhibition * 

Introduction 

H u m a n  immunodef ic iency  v i r u s  (Barré-Sinoussi  et al., 1983; Gallo et al., 
1984) w a s  identified a s  t h e  aetiological agent  of  t h e  acquired immunode­
ficiency s y n d r o m e  (AIDS) .  Biological s tudies  o n  t h i s  v i ru s  (Coffin  et al., 
1986) revea led  i t s  p re fe ren t i a l  t r o p i s m  f o r  T l y m p h o c y t e s  w i t h  helper- in-
ducer  p h e n o t y p e  ( K l a t z m a n n  et al., 1984). These  expe r imen ta l  d a t a  he lped  
t o  m a k e  clear t h e  m a j o r  immunological  a b n o r m a l i t y  in  A I D S  p a t i e n t s  wh ich  
manifes ted  itself b y  q u a n t i t a t i v e  a n d  qua l i t a t i ve  de fec t s  of t h e  helper- in-
ducer  T cell subse t  (Gers tof t  et al., 1982). T h e  de fec t  of cellular i m m u n i t y  
in A I D S  p a t i e n t s  h a s  b e e n  ind ica ted  b y  t h e  obse rva t ions  of  re la t ive  a n d  
absolute decreases  i n  T-he lper  cell n u m b e r  a n d  a changed  he lper -suppressor  
ratio, i m p a i r m e n t  i n  de l ayed  hypersens i t iv i ty  t o  recall  sk in  t e s t  an t igen ,  
decreased l y m p h o c y t e  blastogenesis  t o  mi togenes  a n d  r educed  p roduc t i on  
of alloreactive cy to tox ic  l y m p h o c y t e s  in vitro ( R e u b e n  et al., 1983; Schroff  
et al., 1983; Gers to f t  et al., 1985). 

263 



264 S C H M I D T M A Y E R O V Á ,  M. et <il. 

T h e  i m m u n o l o g i c a l  f i n d i n g s  are s ign i f icant  in A I D S  a n d  t h e y  w i t n e s s  
a b o u t  t h e  u n d e r l y i n g  central  i m m u n o d e f i c i e n c y  w h i c h  can  m a n i f e s t  i t se l f  
also b y  o p p o r t u n i s t i c  i n f e c t i o n s  and/or  u n u s u a l  neop lasmas.  F r o m  t h e  p o i n t  
o f  v i e w  o f  t h e  character  o f  i m m u n o d e f i c i e n c y  i n  A I D S ,  t h e  e x p e r i m e n t a l  
t e s t i n g  o f  i m m u n o s u p p o r t i v e  d r u g s  a p p e a r s  a s  a n  interest ing  f ie ld  o f  in ­
vest igation.  

W e  payed  attent ion t o  t h e  immunoact ive  preparation described b y  Law­
rence i n  1955 termed Transfer Factor (TF). The  most  useful source o f  T F  
is dialysable leukocyte  extract  ( D L E )  or  lysed leukocyte  ultrafiltrate (LLU)  
which represents a complex  o f  cell-liberated low-molecular weight  materials. 
A s  recently shown (Lawrence and Borkowsky,  1983) D L E  contains besides 
t h e  inducer factor corresponding t o  t h e  Lawrence's T F ,  substances  w i t h  
opposite  act iv i ty;  a specific suppressor factor and a non-specific suppressor. 
All these factors influence t h e  human  T cell functions a n d  b y  th i s  w a y  also 
t h e  expression o f  cell-mediated immunity .  

In  this  paper w e  report t h e  effect  o f  L L U  on H I V - I ,  propagated in cul­
tured lymphocytes  a n d  on i ts  reverse transcriptase ( l i l 1 )  act iv i ty .  

Materials and Methods 

Lysed lei/koryte ultrafiltrate. L L U  waH prepared from bufTy c o a t s  o f  hea l thy  h u m a n  donors 
b y  repeated freeze-thawing fol lowed b y  ultrafiltration us ing  an Amicon PM-10  (10 0 0 0  m.w.  
cut-off )  membrane.  T h e  crude ultrafi ltrate w a s  partial ly purified a s  w a s  previously described 
(Mayer  et al., 1083; Mayer  et al., 1985). Briefly, t h e  ethanol-precipitated material  w a s  fraction­
a ted  on a Sephadcx G-15 (fine) column,  y ie lding three peaks.  T h e  highest  immunobiological 
a c t i v i t y  w a s  found in the; second peak.  Assuming a functional s imilarity o f  human  and  mouse  
materials ,  w e  used  material  from th i s  fraction for  t h e  experiments  described here. Quantification 
o f  the  material  invest igated w a s  based e n  t h e  amounts  o f  protein and  orcinol-reacdve material 
(OHM). Prote in  w a s  determined b y  t h e  method  o f  L o w r y  et al. (1951), t h e  purine-bcund ribose 
(ORM) b y  t h e  method  o f  Mejbaum (1939). 

Cells and virus. Cultured lymphocytes  from the  venous  blood o f  hea l thy  individuals were 
used t o  invest igate  t h e  effect o f  L L U  on L A V  1 replication. T h e  cells  and  virus were propa­
ga ted  a s  previously described (Bai  ré-Sincussi  et al., 1983). "We a l l o w e d  o n e  h o u r  f o r  t h e  v i r u s  
a d s o r p t i o n .  Di f ferent  a m o u n t s  o f  L L U  w e r e  t h e n  a d d e d  t o  t h e  i n d i v i d u a l  e x p e r i m e n t a l  samples .  
T h e  e x t e n t  o f  v i r u s  p r o d u c t i o n  w a s  e x a m i n e d  e v e r y  3 o r  4 d a y s  b y  m e a s u r i n g  R T  a c t i v i t y  i n  
I m l  o f  col l-free s u p e r n a t c n t s .  T h e  p h e n o t y p e  e f c u l t u r e d  l y m p h o c y t e s  w a s  d e t e r m i n e d  b y  
ind i rec t  immunof iuorencent  s t a i n i n g  u s i n g  m o u s e  m o n o c l o n a l  a n t i b o d i e s  ( I m m u n o t c c h ,  Mar­
seille) according t o  t h e  instructions o f  the  manufacturer.  

Enzymes. A s  t h e  source o f  reverse tranncriptase (RT) w e  used t h e  L A V  1 isolate  propagated 
in CEM cells.  Cell-free supernatant w a s  concentrated 100-times b y  ultracentrifugation and 
resuspended in N T E  buffer (0.1 rnol/1 NaCl ,  0.1 mol/I Tris,  0.001 mol/ l  E D T A ) ,  p H  7.4.  

E. roli D N A  polymerase  and  E. coli R N A  polymerase  were purchased from Boehringer Corp., 
Mannhoi m .  

Eiizymo, assay. T h e  react ion mix ture  for  R T  assay  contained i n  t h e  final vo lume  o f  5 0  JJLI: 
50 mrnol/l Tris  p H  7.8; 20 rnmol/1 KC1; 5 mmol/1 MgCl2; 1 mmol/1 D T T ;  0 . 1 %  T r i t o n  X - 1 0 0 ;  
0.05 OD/ml  po ly  rA; 0.05 ()D/rnl o l igo  cITj2-18; 180 pmol  3 H T T P  (1.11 TBq/mmol )  and  5 (JLI 
o f  viral suspension prepared a s  mentioned above  and  corresponding approximate ly  t o  0 .5  [xg 
o f  viral proteins. T h e  mixture  containing  the  appropriate a m o u n t  o f  L L U  w a s  incubated for  
o n e  hour at 37 "C. T h e  reaction w a s  s topped b y  adding  sod ium pyrophosphate  and  trichlor­
acet ic  acid. T h e  product- w a s  al lowed t o  precipitate at 4 C for  20 m i n  and subsequently filtrated 
and counted.  Resul ts  were expressed a s  picomoles o f  tr i t iated deoxyribonucleotide-mcno-
phosphate  incorporated into  the  D N A .  

b], culí DNA polymerase assay. T h e  react ion  m i x t u r e  c o n t a i n e d  i n  a final v o l u m e  o f  50  (JLI, 
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F i g .  1 
E f f e c t  o f  L L U  o n  t h e  g r o w t h  o f  c u l t u r e d  

l y m p h o c y t e s  
Cu l tured  l y m p h o c y t e s  w e r e  t r e a t e d  w i t h  
d i f f e r e n t  a m o u n t s  o f  L L U ,  0 jj.1 ( • ) ,  
5 0  [X ( H I )  1 0 0  [ i l  2 0 0  [ x l  ( j | | [ )  a n d  

every  three or  four d a y s  t h e y  were  
counted a f t er  Trypan blue  s ta in ing .  
Abscissa: d a y s  a f t e r  application;  ordi­
nate :  N o .  o f  cells  ( x  106 /ml).  

DAYS AFTER APPLICATION 

50 mmol/1 Tris  p H  7.8; 2 0  mmol/1 KCI; 5 mmol/1 MgCÍ2; 1 m m o l / 1  1 ) T T ;  0 . 0 0 4 %  T r i t o n  X - 1 0 0  
0.05 OD/ml p o l y  d A ;  0.05 O D / m l  o l i g o  d T 1 2 - i s ;  180 p m o l  3 H d T T P  (1.11 T B q / m m o l )  a n d  0.3 
u n i t s  o f  U N A  p o l y m e r a s e .  T h e  react ion  m i x t u r e  w a s  i n c u b a t e d  a t  37 C f o r  30  m i n .  

E. coli UNA polymerase assay. T h e  r e a c t i o n  m i x t u r e  c o n t a i n e d  i n  a final v o l u m e  o f  50  fj.1, 
40  mmol/1 T r i s  p H  7.9; 4 mmol/1 MgCl 2 ;  1 Mn(CH 3 COO) 2 ;  20  mmol/1 D T T ;  0 . 0 0 5 %  T r i t o n  
X-100:  4 mmol/1 A T P ;  0.25 OD/ml p o l y  d ( A — T ) ;  200 p m o l  3 H U T ľ  (1.11 T B q / m m o l )  a n d  
0.3 u n i t s  o f  R N A  p o l y m e r a s e .  

Results 

Effect of LLU on the growth of cultured lymphocytes 

i n  order to know if L L U  did influence the g r o w t h  of cultured lympho­
cytes we t r e a t e d  t h e m  w i t h  th ree  different  a m o u n t s  of L L U :  50 fil, 100 ;JL1 a n d  
200 [il p e r  4 X 106 cells, corresponding t o  0.6 |j.g; 1.2 (jig, a n d  2.4 (j.g of L L U  
proteins pe r  106 cells, respectively. T h e  resul ts  presented i n  F ig .  1 show 

Tahle 1. Phenotype of cultured lymphocytes after L A V  1 infection and LLU application 

D a y s  af ter  infect ion 

0 7 14  

T 4  
o ' , O 

T 8  
O /  o 

T 4  
o/ /o 

T 8 
o/ 
/ O  

T 4 
% 

T 8 
O' /o 

Control w i thout  virus 53  38 53 3 4  51 4 4  
Infected control 5 5  24  2 6  3 9  3 6 6  
LLU100  51 21 27 28 4 5 6  
L L U  2 0 0  45 25 32 28 3 5 0  

100 (JLI o f  L L U  ( L L U  100) a n d  200 (JLI o f  L L U  ( L L U  200) were a d d e d  t o  t h e  cultured lymphocyte s  
1 hr after  infection and  t h e  T 4  and  T 8  phenotypes  were examined  b y  immunofluorescent m e t h o d  
on d a y s  0 .7  a n d  14 after  infection. 

11 14 
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' I  1 4  1 8  

D A T S  A F T E R  I N F E C T I O N  

F i n .  * 
E f f e c t  o f  L L U  o n  t h e  L A V  1 p r o d u c t i o n  

b y  c u l t u r e d  l y m p h o c y t e s  
D i f f e r e n t  a m o u n t s  o f  L L U ,  0 jxl (—),  
25 |xl ( ), 50  [xl 100 (xl 
(••••) and 200 (xl ( — " — ) were added t o  
t h e  cultured lymphocytes  1 hr a f t er  
infection and  t h e  v irus  production w a s  
measured e v e r y  3 or  4 d a y s  b y  measur­
ing t h e  R T  ac t i v i ty  in cell-free supernat-
ants .  
Abscissa: d a y s  a f t e r  infection; ordinate:  
R T act i vi  t y  (pmol o f  3 HTMP) .  

t h a t  L L U  d i d  n o t  in f luence  s igni f icant ly  t h e  g r o w t h  o f  t h e  cells u n d e r  t h e  
cond i t i ons  desc r ibed .  

Effect of LLU on IIIV-J production by cultured lymphocytes 

(Jells were treated with four  different concentrations o f  L L U  (25 [xl, 5 0  jjd, 
100 |il, a n d  200 jxl per 4 x 1 0 "  cells) since 1 hour after  infection. Virus pro­
duct ion,  measured  b y  R T  act iv i ty  was  assayed every  3 or 4 days .  T h e  
results summarized  i n  Fig.  2 demonstrate  t h e  decrease o f  virus production 
a s  a func t ion  o f  L L U  concentration. I n  other experiments  w e  treated cells 
with t h e  s a m e  amounts  o f  L L U  before infection (data not  shown).  This  
t r e a t m e n t  w a s  less effective.  A s  it w a s  mentioned above,  one  o f  t h e  most  

L L U  

Prote ins  
(ig/ml 

Tab le  2 .  I . M  inhibi t ion of LAY 1 H T  act ivi ty  

OHM" 
[x>i/ml 

Incorporation 
o f  3 H T N P  

pmol  

Inhibition 
Proteins ORM 

jig/ml fjLg/ml 

r> 
10 
i n  
2(1 
•2r, 

7.7 
ir>.4 
38 .6  
77.2 

116.2 
154.4 
I (13.0 

17.1 2 0  
14.4 32  

0 .0  (18 
4 .7  78 
2.(1 80 
2.3 8!» 
2.1 9 0  

3.7 28.9 

" orcinol-reaet ive material 
11 inhibit ion dose corresponding t o  I he 5 0 %  LLU inhibit ion o f  R T  act iv i ty .  Appropriate amounts  

o f  LLU wore added diroctly t o  tho reaction mixtures.  R T  ac t i v i ty  w a s  assayed a s  described 
(Materials and Methods). 
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F i f l . 3  
Revers ib le  i n h i b i t i o n  o f  t h e  r e a c t i o n  i n  

t h e  presence o f  L L U  
R e v e r s i b i l i t y  o f  i n h i b i t i o n  w a s  m e a s u r e d  
b y  d i l a t i o n  e x p e r i m e n t  i n  w h i c h  t w o  
s a m p l e s  w i t h  c o m p l e t e  react ion  m i x t u r e  
w e r e  e x a m i n e d .  T h e  f i r s t  w a s  k e p t  a s  
control  ( — )  a n d  t o  t h e  second  o n e  
5 0 %  i n h i b i t i o n  c o n c e n t r a t i o n  o f  L L U  
w a s  a d d e d  ( — ) .  
Absc issa:  i n t e r v a l s  i n  m i n u t e s ;  o r d i n a t e :  
p m o l  o f  3 H T M P .  

i m p o r t a n t  characteristics o f  HIV-1 i s  i t s  selective t r o p i s m  f o r  T 4  cells. A f t e r  
the  observed  decrease o f  v i r u s  p r o d u c t i o n  (as t h e  result  o f  L L U  t reatment) ,  
w e  t u r n e d  our  a t tent ion  t o  t h e  p h e n o t y p e  o f  cu l tured  l y m p h o c y t e s  i n  order  
t o  ascertain w h e t h e r  L L U  protects  t h e  target  cells. I n  spite  o f  t h e  o b s e r v e d  
decreased v i r u s  product ion,  w e  f o u n d  s imilar  dep let ion  o f  T 4  cells i n  t h e  
samples  treated  w i t h  L L U  as  i n  non-treated  in fec ted  controls (Table  1). 

Inhibition by LLU of LAV 1 reverse transcriptase activity 

I n  t h e  n e x t  s tep  w e  s t u d i e d  t h e  e f fect  o f  L L U  o n  L A V  1 R T  act i v i ty .  T h e  
results, s u m m a r i z e d  i n  T a b l e  2, s h o w  t h a t  t h e  R T  a c t i v i t y  w a s  i n h i b i t e d  
as a f u n c t i o n  o f  t h e  dose o f  L L U ,  w h i c h  w a s  a d d e d  d irect ly  t o  t h e  reaction 
mixture.  F o r  t h e  t w o  c o m p o n e n t s  o f  L L U  (i.e. prote ins  a n d  ORM) w h i c h  
were u s e d  as  indicators  f o r  i t s  quant i f icat ion,  50 p e r  cent  inh ib i t ion  doses 
(ID50) were  d e t e r m i n e d  (Table 2). 

T o  e v a l u a t e  t h e  specif icity  o f  inh ib i t ion  w e  e x a m i n e d  t h e  e f fect  o f  L L U  
on E. coli D N A  a n d  R N A  polymerases.  L L U  w a s  a d d e d  t o  t h e  reaction 
mixtures  a t  concentrat ions a c h i e v i n g  6 0 %  a n d  8 0 %  inh ib i t ion  o f  R T .  N o  
inhib i t ion w a s  seen u n d e r  t h i s  condit ions  (Table 3). 

Reversible inhibition of the reaction in the presence of LLU 

Revers ib i l i ty  o f  inh ib i t ion  w a s  assessed b y  d i lu t ion  exper iments  i n  w h i c h  
t w o  samples  w i t h  complete  reaction m i x t u r e  i n c l u d i n g  t h e  v i r u s  were  ex ­
amined. One sample w a s  kept  as  a control and  L L U  in  a concentration 
giving 5 0 %  inhibition of  R T  act iv i ty  was  added t o  the  second one. Starting 
samples were 250 [il in volume.  E v e r y  three min 50 ;xl were taken from each 
sample and the  reaction was  stopped in order t o  determine the  rate of D N A  
synthesis. A t  9 minutes of  incubation the  reaction mixtures were diluted 

5 

4 

3 

2 

1 

3 6 9 12 1 5  18 
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Fiji- '» 
In f luence  o f  t e m p l a t e - p r i m e r  concentra ­
t i on  o n  t h e  inhibition b y  L L U  o f  H I V - 1  

R T  ac t iv i ty :  Lineweaver-Burk p l o t  
Varying concentrations o f  template-pri­
mer  po l y  rA-oligo d T  were tes ted  a t  t w o  
L L U  concentrations,  know  t o  cause 5 0 %  
( ) and 8 0 %  ( — )  i n h i b i t i o n  o f  R T  
a c t i v i t y .  Control  w a s  w i t h o u t  L L U  ( — ) .  
Absc i ssa :  t e m p l a t e - p r i m e r  concentra ­
t i on  (1/template-primer); ordinate: 1/pmol 
3 H T M P / 5  min.  

tenfoldl with t h e  complete reaction mixture without L L U  and again 
every three minutes 100 \).\ were removed a n d  then t lie reaction was  stopped. 

T h e  results are summarized in Fig. 3. The  rate oť D X A  synthes is  is l inear 
in b o t h  samples .  A f t e r  d i lut ion,  t h e  rates o f  D X A  synthes i s  were  t h e  s a m e  
in  t h e  control  s a m p l e  as  we l l  in s a m p l e  w i t h  L L U  indicat ing  t h e  reversi­
bility of  inhibition. 

Effect of template-primer concentration on LLU inhibition of LAV 1 reverse 
transcriptase activity 

Varying concentration of  synthetic  ̂ template-prime r poly  (rA)-oligo 
(dT)i2-i8 a t  t w o  different L L U  concentrations were used. Fig.  4 shows t h e  
results of  Lineweaver-Burk plot illustrating the non-competitive inhibition 
mechanism. 

Table :l. Tlie effect of LLU o n  tlie E .  roil l ( \ A  polymerase ami IIXA polymerase 

Incorporation o f  3 H T M P  
pmol  

R T  D N A  polymerase  R N A  polymerase 

10.0 0 .13 75 
:t.:i o.in 99 
1.2 0 .50  103 

(!f>ntrol witlinut. LLU 
L L U  <1 I/.I 
1,1.11 2(1 lil 

L L U  WMH a ided t o  respective reaction mixturos  a t  t h e  concentrations g i v i n g  0 0 %  (G JJ.1) an<l 
S0% (20 |AI) inhiliit-irin " ľ  K'ľ a c t i v i t y .  
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F i y .  5 
T l ie  in f luence  o f  s u b s t r a t e  concentrat ion  
on i n h i b i t i o n  b y  L L U  o f  H I V  R T  ac­

t i v i t y :  Lineweaver-Burk p lo t  
Varying concentrations o f  substrate  
3 H T T P  were t e s t ed  a t  t w o  L L U  con­
centrations,  k n o w  t o  cause 5 0 %  ( ) 
and 8 0 %  ( ) inhibit ion c f  R T  act iv i ty .  
Control w a s  w i thout  L L U  ( — ). 
Abcissa: substrate  concentration (1/sub-
•strate); ordinate:  1/pmol  3 HTMP/5min .  

J E f f e c t  of substrate concentration on the inhibition by LLU of LAV 1 reverse 
transcriptase activity 

The effect o f  varying concentrations of  substrate  3 H d T T P  a t  t w o  different 
L L U  concentrations are shown in  Fig.  5. The  typical  competit ive inhibition 
is illustrated. 

Discussion 

Since the  first description o f  the  T F  (Lawrence, 1955), major research 
efforts were directed towards the characterization of  the  mechanism of  i ts  
action and towards a posible use of  D L E / L L U  containing T F  in  the  treat­
ment  of  immunologic disorders and  e.g. o f  infectious diseases. Results  o f  
numerous clinical trials were evaluated recently (Mayer and Borvák,  1987). 
Findings,  r e l e v a n t  f o r  o u r  invest igations,  were  reported  b y  Gott l ieb  et al. 
(1984). T h e y  invest igated  t h e  e f fect  o f  a low-molecular  w e i g h t  substance  
w i t h  i m m u n o a m p l i f i c a t i v e  ef fects  (IMREG-1), isolated f r o m  L L U  (Gottlieb 
a n d  Sutcsliffe, 1982), i n  pat ients  w i t h  A I D S  or  AIDS-related complex.  
A f t e r  i t s  adminis trat ion  a m a r k e d  i m p r o v e m e n t  — although temporal — o f  
several immunological functions (proliferative response, IL-2  production in 
response t o  mitogen and T 4 cell number) was  noted.  

I n  the  described experiments w e  concentrated our at tent ion  on  t h e  in 
vitro effect o f  L L U  on  H I V - l .  After L L U  treatment of  cultured lymphocytes  in­
fected with  H I V - l ,  a significant decrease o f  virus production wa s  observed 
without a n y  T 4  phenotype modification. The observed depletion o f  t h e  
target T 4  cells from infected cultures treated with  L L U ,  where a decreased 
virus production w as  observed, could be  associated with  virus replication, 
which although decreased, was  still cytocidal. Another plausible explanation 
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is t h a t  t h e  HIV-1 g e n o m i c  de terminants  o f  cy topath ic i ty  a n d  o f  those  
encod ing  the  viral  repl icat ive capaci ty  are n o t  intrinsical ly coupled  (Fisher 
e.t al., 1980). T h e  e v e n t s  i n v o l v e d  in t h e  s lowing  d o w n  o f  replication m u s t  
n o t  necessarily inf luence t h e  p a t h w a y s  o f  t h e  cell ki l l ing. Similar f indings,  
i.e. suppression o f  viral  replication w i t h o u t  complete  protection o f  target  
cells, were  descr ibed  w h i l e  test ing t h e  ef fect  o f  h u m a n  inter feron-gamma o n  
HIV-1 in fected  MT4 cells (Nakashima  et al., 1986). 

T h e  lowered v i rus  production due  t o  t h e  L L U  treatment  warranted  the  
invest igat ions deal ing with possible mechanism(s) of described inhibitory 
ef fect .  A f t e r  f inding t h a t  L L U  did not  influence the  adsorption of t h e  v i r u s  
(data  not  presented) w e  turned our attention t o  t h e  s t a g e  of  viral  replication 
in which R T  is involved.  These experiments  characterized L L U  a s  an in­
h ib i t o r  of R T  ac t iv i ty .  I n  t h i s  c on t e x t ,  i t  seems a s  i m p o r t a n t  t h a t  L L U  d i d  
n o t  i nh ib i t  t h e  ac t iv i t i es  of t h e  E. coli D N A -  a n d  RXA-po lymerases .  

T h e  inh ib i to ry  ac t ion  of  L L U  on L A V  1 R T  w a s  shown a s  reversible a n d  
compe t i t ive  wi th  s u b s t r a t e .  These  resu l t s  sugges t  a n  in te rac t ion  of  some  
c o m p o n e n t s  of  L L U  with  t h e  enzyme-subs t r a t e  complex .  W e  c a n n o t  char ­
acter ize  a t  p resen t  which component (s )  of L L U  is(are) involved  in  t h e  in­
hibi t ion of  R T  ac t i v i t y .  As  r epo r t ed  (Chase,  1983; Lawrence  a n d  B o r k o w s k y ,  
1983) L L U  conta ins ,  in add i t i on  t o  T F ,  f ac to r s  a n d  subs tances  w i t h  non­
specific e n h a n c i n g  o r  suppressoric  func t ions  on cel l-mediated i m m u n i t y  also 
o t h e r  biochemical  en t i t ies  wi th  d i f fe ren t  potent ia l i t ies .  T h i s  is consis tent  
w i th  o u r  f indings  d e m o n s t r a t i n g  a novel  L L U  ac t iv i ty .  I t  seems p robab le  
t h a t  inhibi t ion of H I V - 1  R T  a c t i v i t y  could b e  involved in  t h e  observed 
decrease  of v i ru s  p roduc t ion  a f t e r  in vitro t r e a t m e n t  of  cu l tu red  l y m p h o ­
cy te s  w i th  L L U .  However ,  we  c a n n o t  exc lude  t h a t  L L U  inf luenced also 
o t h e r  c o m p o n e n t s  of  v i ru s  repl ica t ion.  
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