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Summary. — T h e  influence of  di f ferent  interferons (IFNs) on 
H B s A g  production and  DNA synthes i s  w a s  studied in PLC/ 
P R F / 5  cells using 3 0  I.U./ml of  natural  HuIFN-a, 25 I.U./ml o f  
recombinant  HuIFN-a 2 ,  and 5 I.U./ml of natural  murine IFN-
a/fi. All three I FN t y p e s  inhibited significant inhibitory e f f e c t  
on H B s A g  production dur ing  the  second 24 hr-interval  fo l lowing  
their addition. A f t e r  96 hr  H B s A g  production had returned t o  
normal levels. Natural  HuIFN-a clearly depressed cellular DNA 
synthes i s  24 hr  a f t e r  I F N  addition which returned t o  normal  
within the  n e x t  24 hr.  Recombinant  HuIFN-a 2  influenced D N A  
synthes i s  only s l ightly  and  the  mouse IFN-a/[3 showed no e f f e c t .  
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Introduction 

I F N s  w i t h  the ir  large s p e c t r u m  o f  act iv i t ies  h a v e  a p p a r e n t l y  a n  import ­
a n t  role in the  pathogenesis of viral infections in the organism as  well as  in 
regulations of cellular functions. Hepatitis B infection is a world-wide prob­
lem. I t  is still no t  clear what role I F N  plays  in its  pathogenesis and t o  what  
e x t e n t  and b y  which mechanism m a y  I F N  influence H B V  (hepatitis B virus) 
replication. Increased levels o f  serum I F N  were found in cases of  acute 
hepatitis  A and B (Levin  et al., 1982; Davis  et al., 1984). On the  other hand, 
in patients with chronic course of hepatitis  B infection, the  level o f  I F N  is 
decreased or below detection level (Poitrine et al., 1985; Zachoval  et al.. 
1988). Chronic hepatitis  B infection is directly related t o  the  development 
of hepatocellular carcinoma (Bréchot,  1987). 

In t h e  present  report  w e  followed the  e f fect  of d i f ferent  IFNs on H B s A g  
production and I)NA synthes i s  in one t y p e  of hepatocellular cells, i.e. in 
t h e  PLC//PRF/5 cell line. 

Materials and Methods 

Cells. Human h e p a t o m a  call lino l 'LC/l'HF/fí w a s  cultured in p l a s t i c  96-well t i s s u e  c u l t u r e  
micropliitos in KhkIo'h essential  medium supplomonted w i t h  r>% hoat  inact ivated  cal f  s e r u m  
a n d  antibiotios.  ľho mouse L . \  cell line f r o m  t h e  Imperial  Cancer Research  F u n d  Laborator ies ,  
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London, was  used for  I F N  production.  L X  cells were maintained also in  Eagle 's  essential 
medium supplemented wi th  5 %  hea t  inactivated calf serum and  antibiotics. 

Interferons. Semipurified n a t u r a l  H u I F N - a  was  prepared a s  described previously (Fuchs-
berger  et al., 1979). Recombinant  H u I F N - a s  ( R E A F E R O N )  w a s  obta ined  f r o m  t h e  Ivanovsky  
In s t i t u t e  of Virology in Moscow, U.S.S.R. Mouse n a t u r a l  I F N  was  induced in L X  cells b y  means  
of N D V  a n d  was par t ia l ly  purified b y  column SP-Sephadcx  G-25 chromatography a s  described 
previously (Fuchsberger  et al., 1975). 

HBiAg determination. Culture superna tan t s  were assayed for  HBsAg presence using com­
mercially available E L I S A  k i t s  (Sevatest HBsAg E L I S A  micro, SEVAC Praha)  a s  previously 
described (Stanček  et al., 1987). * 

Cell growth inhibition assay. Confluent, monolayers of PLC/PRF/5 cells were treated with  IFNs 
for  24 hr. Culture medium w a s  replaced every  day  with a fresh one. A t  the chosen intervals  
3H-thymidine w a s  added to control and IFN-treated colls in an amount of 37 kBq/well. A f t e r  
4 hr  incubation the plates were frozen and thawed, the materials were transferred on a s tr ip  
of fiberglass filter paper (Whatman GF/B) using a domestic harvester,  washed with  10-fold 
volume cf PBS and dried. The str ip  of paper w a s  cut into pieces containing one material each. 
The pieces were transferred to scintilaticn solution and the radioactivity was  measured in a 
Packard counter. 

Results 

Influence of different IFNs on HBsAci production and DNA synthesis in 
PLCIPRF15 cells' 

Four plast ic  microplates a n d  15 x 10 3  PLC/PRF/5 cells per  well were  used 
in each experiment.  Following 3 d a y s  incubation a t  37 °C t h e  cu l tu re  m e d i a  
were changed  f o r  f r e sh  ones  a n d  d i f fe ren t  I F N s  were  a d d e d .  E a c h  micro-
p l a t e  con ta ined  control  (un t rea ted)  cells, cells t r e a t e d  w i t h  e i the r  30 I . U . / m l  
of n a t u r a l  H u I F N - a  o r  35 I . U . / m l  of r ecombinan t  HuIFN-oc2, o r  w i t h  5 
I . U . / m l  of n a t u r a l  HuIFN-a/[3.  I F N  act iv i t ies  were  e s t i m a t e d  b y  t i t r a t i o n  
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in P L C / P R F / 5  cells a c c o r d i n g  t o  i n t e r n a t i o n a l  f s t a n d a r d  p rocedures .  T h e  
a c t i v i t y  of  m o u s e  I F X  in  homologous  m o u s e  cells w a s  5 X 104  I . U . / m l .  A f t e r  
24 h r  i n c u b a t i o n ,  m e d i u m  s a m p l e s  w e r e  t a k e n  f o r  H B s A g  e v a l u a t i o n .  3 H - l a -
bel lcd t h y m i d i n e  w a s  a d d e d  t h e n  t o  t h e  wel ls  of  t h e  f irst  m i c r o p l a t e  f o r  
t r a c i n g  I ) N A  syn thes i s .  T o  t h e  r e m a i n i n g  3 p l a t e s  f r e sh  I F X - f r e e  m e d i u m  
w a s  a d d e d .  T h i s  p r o c e d u r e  w a s  r e p e a t e d  eacli  d a y  u n t i l  t h e  l a s t  p l a t e  w a s  
u s e d ,  i .e. 9 6  h r  a f t e r  I F N  a d d i t i o n .  

T h e  r e s u l t s  a r e  s h o w n  in Figs .  1—4. A l m o s t  ident ica l  d a t a  w e r e  o b t a i n e d  
i n  t h e  t h r e e  successive e x p e r i m e n t s .  E a c h  p l o t t e d  p o i n t  o n  t h e  c u r v e s  r e ­
p r e s e n t s  a n  a v e r a g e  v a l u e  f r o m  5 para l le ls .  F ig .  1 r e p r e s e n t s  p r o d u c t i o n  of  
H B s A g  a n d  D N A  s y n t h e s i s  in  con t ro l  u n t r e a t e d  cells. T h e  a m o u n t  of H B s A g  
w a s  a l m o s t  u n c h a n g e d ,  t h e  D X A  s y n t h e s i s  w a s  s l igh t ly  dec rea sed .  X o  sig­
nif icant  d i f fe rence  w a s  seen  b e t w e e n  t h e  H B s A g  levels  b e f o r e  a n d  24 h r  
a f t e r  I F X  a d d i t i o n .  F i g .  2 d e m o n s t r a t e s  s igni f icant  H B s A g  inh ib i t ion  d u r i n g  
t h e  s econd  24 h r - i n t e rva l  a f t e r  n a t u r a l  I F X - a  t r e a t m e n t .  T h e  level  of  s a n t i ­
g e n  h a s  r e t u r n e d  t o  n o r m a l  a f t e r  !)(> h r .  O n  t h e  o t h e r  h a n d ,  i n h i b i t i o n  of 
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DNA synthes is  i s  t h e  most  expressed 24 h r  a f t e r  I F N  addition.  Recom­
binant.  I F N - a o  showed s imi lar  inf luence o n  H B s A g  p r o d u c t i o n  a s  t h e  n a t u r a l  
H u I F N - a  (Fig.  3), however ,  i t s  inf luence o n  D N A  synthes i s  w a s  negligible.  
Mouse I F N - a / p  h a d  t h e  s a m e  effect  o n  P L C / P R F / 5  cells a s  h u m a n  I F N s  
(Fig. 4) excep t  o n  D N A  synthes i s  w h i c h  w a s  n o t  a p p a r e n t l y  inf luenced.  

Discussion 

I n  o u r  p rev ious  r e p o r t  ( H a j n i c k á  et al., 1987) w e  described t h e  significant 
influence of h u m a n  leukocyte  IFN-a on H B s A g  production b y  PLC-PRF/5 
cells in both  f a s t  g rowing  a n d  confluent s ta t ionary  monolayer cultures.  
These resul ts  are  in  a certain disagreement w i t h  other reports  (Desmyter  
et al., 1981; Manzin  et al., 1986; R e n  et al., 1988). A possible explanat ion 
f o r  t h e  controversy  is our  f inding of t h e  m a x i m a l  H B s A g  inhibition a t  
24 — 4 8  h r  a f t e r  I F N  treatment .  Other authors  checked H B s A g  production 
only 3 — 5 d a y s  a f t e r  I F N  treatment .  A t  t h a t  t i m e  the  a m o u n t  of t h e  ant igen  
produced dur ing  t h e  first a n d  t h e  l a s t  d a y s  apparent ly  over laps  t h e  period 
of maximal  H B s A g  inhibition since i t s  accumulation over  certain level  is 
l imited (Desmyter  et al., 1981). 

In t h e  present  report  w e  a t t e m p t e d  t o  find o u t  whether  t h e  inhibi tory  
ef fect  of I F N  on H B s A g  production is specific or i t  is a mere consequence 
of i ts  antiprol i ferat ive  ac t iv i ty .  H B s A g  production a n d  DNA synthes is  in 
PLC/PRF/5 cells were  therefore  s imultaneously checked a f t e r  cell t re ­
a t m e n t  w i t h  e i t he r  H u I F N - a  o r  r e c o m b i n a n t  H u I F N - a a  o r  n a t u r a l  M u I F N -
a/p .  O u r  decision t o  check mouse  I F N  a c t i v i t y  comes  f r o m  Shouva l ' s  r e p o r t  
(Shouval  et cd., 1983) o n  t h e  role of I F N  a n d  N K  cells i n  t umour i gen i c i t y  
of h u m a n  h e p a t o m a  cells i n  n u d e  mice.  T h o u g h  m o u s e  I F N  showed  n o  
an t i -VSV ac t i v i t y  i n  h u m a n  e m b r y o n i c  cells, i t  w a s  s l ight ly  ac t i ve  i n  P L C /  
P R F / 5  cells. T h i s  effect  w a s  several  t i m e s  h igher ,  however ,  in  homologous  
mouse  s y s t e m  (1 : 10 000). 

All I F N  t y p e s  used  in  t h i s  w o r k  showed  a n  inh ib i to ry  effect  o n  H B s A g  
produc t ion  b u t  di f fered s ignif icant ly  i n  t h e i r  inf luence o n  D N A  synthes i s .  
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T h e  inoHt expressed  inhibition w a s  seen a f t e r  natural  HuIFN-a t rea tment .  
Though it m a y  n o t  b e  excluded t h a t  excess  proteins or other  molecules pres­
e n t  i n  t h e  semipur i f ied  n a t u r a l  I F N s  m a y  b e  responsible  f o r  t h i s  ef fect .  B y  
24  — 4 8  hr a f t e r  t h e  I F N  t r e a t m e n t  t h e  DNA synthes i s  w a s  re turning  t o  t h e  
normal  levels  while H B s A g  production reached it much later.  Only s l ight  
DNA inhibition could be seen a f t e r  recombinant  HuIFN-«2 t r e a t m e n t  a n d  
n o n e  w i t h  H u l F N - a / f i .  

Based  o n  o u r  d a t a  it m a y  b e  conc luded  t h a t  t h e  inh ib i t ion  of H B s A g  
s y n t h e s i s  is n o t  d u e  t o  cell g r o w t h  inh ib i t ion .  T h o u g h  i t  is still possible t o  
a n t i c i p a t e  a m i n u t e  role  of an t ip ro l i f e ra t ive  a c t i v i t y  of I F X ,  t h e  ab i l i ty  of  
I F N - t r e a t e d  P L C / P R F / 5  cells t o  recognize t h e  changes  t a k i n g  p lace  a f t e r  
v i ra l  a n d  cel lular  D N A  in teg ra t ion  is h ighly  p robab le .  
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