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Summary. — W e  e x a m i n e d  t h e  c a p a c i t y  of h u m a n  l eukocy tes  t o  
p r o d u c e  a - in t e r fe ron  s u b t y p e s  fol lowing v i r a l  i nduc t ion .  I t  w a s  
s h o w n  t h a t  t h e  (3-propiolacton i n a c t i v a t e d  v i r a l  i n d u c t o r  s t i m u ­
l a t e d  t h e  p r o d u c t i o n  of a comple t e  s e t  of n a t i v e  a - in t e r fe ron  s u b ­
types. Acid  t r e a t m e n t  of n a t i v e  i n t e r f e r o n  a t  p H  2.0 i n a c t i v a t e d  
t h e  acid-labile p o r t i o n  of a - in te r fe ron .  I t s  exposu re  t o  37 °C f o r  
5 d a y s  a n d  r e p e a t e d  ac id  t r e a t m e n t  a t  p H  2.0 r e su l t ed  i n  a d ­
d i t iona l  i nac t i va t i on  of s o m e  i n t e r f e r o n  poo l  f r ac t ions .  T h e  ac id-
labile s u b t y p e s  of h u m a n  a - in te r fe ron  were  f o r m e d  i n  a n o n a d ­
h e r e n t  mononuc lea r  cell f r a c t i o n .  
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Introduction 

A t  p r e s e n t  o v e r  10 s u b t y p e s  of h u m a n  a - in te r fe ron  ( I F N )  a r e  k n o w n  
which  a r e  coded b y  a p p r o p r i a t e  genes  (Khes in ,  1984). T h e s e  I F N s  d i f fer  
i n  a n u m b e r  of p rope r t i e s :  an t iv i r a l  a c t i v i t y  i n  homologous  a n d  he te ro logous  
cul tures ,  an t ip ro l i fe ra t ive  a n d  i m m u n o m o d u l a t i n g  a c t i v i t y  ( R e h b e r g  et al., 
1982; D u k  a n d  F e l d m a n e ,  1985). I t  is d i f f icul t  t o  i sola te  t h e  ac id  labi le  
s u b t y p e s  of n a t i v e  I F N  because  t r e a t m e n t  of v i r u s  i n d u c t o r  a t  p H  2.0 caused  
i n a c t i v a t i o n  of t h e s e  I F N  s u b t y p e s .  A s  [3-propiolaction ( B P L )  is  u s e d  f o r  
v i r u s  i nac t i va t i on  f o r  vacc ine  p roduc t ion ,  a n d  because  B P L  does  n o t  a l t e r  
t h e  an t iv i r a l  a c t i v i t y  of m o u s e  a- ,  (3-, y - I F N s  ( B a r r e t t  et al., 1984), w e  
fol lowed t h e  capac i ty  of h u m a n  leukocy tes  t o  p r o d u c e  d i f fe ren t  s u b t y p e s  of 
n a t i v e  a - I F N  us ing  B P L -  a n d  ac id- inac t iva t ion  of v i r a l  i n d u c t o r .  

Materials and Methods 

Viruses. T h e  fol lowing v i ruses  were  u s e d :  inf luenza  v i r u s  ( IV) ,  W S N  s t r a i n ,  S e n d a i  v i r u s  
(SV), N e w c a s t l e  disease v i r u s  ( N D V )  s t r a i n  H ,  ves icu la r  s t o m a t i t i s  v i r u s  (VSV) ,  I n d i a n a  s t r a i n ,  
a n d  m o u s e  encepha lomyocard i t i s  v i r u s  (MEMV).  A l l  v i ru se s  e x c e p t  of  t h e  l a t t e r  w e r e  o b t a i n e d  
f r o m  t h e  a l l an to ic  fluid. M E M V  w a s  p a s s a g e d  i n  asc i t ic  c a r c i n o m a  (Ivrebs cell) cu l t u r e .  

Cells. H u m a n  diploid  fibroblast ( H D F )  cells w e r e  p a s s a g e d  i n  E a g l e ' s  m e d i u m  s u p p l e m e n t e d  
w i t h  1 0 %  b o v i n e  s e r u m ,  300  |J.g/ml g l u t a m i n e  a n d  5 0  ( ig /ml  g e n t a m y c i n .  T h e  c o n t i n u o u s  l i n e  
of  b o v i n e  k i d n e y  cells w a s  p a s s a g e d  i n  t h e  d o u b l e  c o n c e n t r a t e d  E a g l e ' s  m e d i u m  s u p p l e m e n t e d  
m e n t e d  w i t h  1 0 %  b o v i n e  s e r u m ,  600 (Xg/ml g l u t a m i n e  a n d  5 0  (Xg/ml g e n t a m y c i n .  
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Obtaining oj human leukocyten. Donor blood w a s  treated with 5-fold volume of cooled 0 . 8 3 %  
Kolution of ammonium chloride for  5 min; a f t e r  10 min eentrifuging a t  1000 rev/min the  sedi­
m e n t  wan rcsuspended in double  Eagle ' s  med ium supplemented w i th  5 %  foeta l  bovine  se rum.  
000 {J.g/ml g lu tamine  a n d  50 (xg/ml gen tamycin .  T h e  cell concentrat ion w a s  a d j u s t e d  t o  5 x 106 

in 1 ml  a n d  used for  I F N  induct ion.  
J FN production. Following t h e  exposure  of leukocyte suspension t o  v i rus  induc to r  a t  37 °C 

t h e  cu l tu re  fluid w a s  t r ea t ed  with  B P L  a t  4 C fo r  24 hr .  T h e  res t  of t h e  cul ture  fluid was  t r ea t ed  
with  1 N H Cl, p H  2.0 fo r  7 days ,  the reaf te r  p H  w a s  a d j u s t e d  t o  neut ra l  val ue  b y  1 X X a O H .  
B P L - t r e a t e d  IFX-con ta in ing  mater ia l  was  designated a s  acid-labile I F X  (ALI),  while t h e  acid-
t r ea ted  IFN-con ta in ing  mate r ia l  — a s  acid-stable I F X  (ASI). 

IFN testing. I F X  w a s  t i t rated b y  a micromethod using 96-well plates. Cell suspension w a s  
seeded a s  follows: 1 X 10 5  cells/well for  H D F  and 1 x 101  cells/well for  MDBK. A f t e r  the  mono­
layer  w a s  fo rmed  o n  d a y  1 a n d  3 (MDBK a n d  H D F ,  respectively),  t h e  med ium w a s  removed 
a n d  2-fold di lut ions of samples  tes ted  in double Eag le ' s  medium supplemented w i th  50 (JLg/ml 
gen tamyc in  were in t roduced i n t o  t h e  wells. Following 24 h r  exposure  a t  37 °C 100 TCID50 of 
v i ra l  induc tor  (MEMV fo r  H D F  a n d  VCV fo r  M D B K )  was  added  in to  t h e  wells. A s  I F X  t i t r e  
was  t a k e n  t h e  las t  di lut ion inhibi t ing t h e  C P E  b y  5 0 % .  

IFN typing. I F X  u n d e r  s t u d y  (0.1 ml) was  m i x e d  wi th  0.1 ml  of an t i se rum t o  leukocyte  o r  
i m m u n e  h u m a n  I F X .  A f t e r  1 h r  con tac t  a t  37 °C t h e  residual  an t iv i ra l  ac t iv i ty  was  eva lua ted .  
H u m a n  an t i se ra  t o  I F X  a n d  reference prepara t ions  of h u m a n  I F X s  were obta ined  th rough  t h e  
cour tesy  of Dr .  V. I .  Iovlev,  L .  P a s t e u r  Ins t i tu t e  of Epidemiology a n d  Microbiology, Leningrad.  

Fractionation 0/ donor leukocytes. Donor  mononuclear  cells were isolated b y  t h e  m e t h o d  of 
Boyurn (1908) a n d  adsorbed  011 plast ic P e t r i  dishes 15 c m  in d iameter  fo r  2 h r  a s  follows: 90 X 106 

cells in 10 ml  of Eag le ' s  double  medium supplemented with  1 0 %  of foetal  bovine se rum,  600 (J.g/ml 
g lu tamine  a n d  50 |Ag/ml gen tamycin .  Xon-adherent  cells were centr i fuged a t  1000 r e v / m i n  f o r  
10 m i n  while adhe ren t  cells were mechanical ly removed,  placed in to  w a r m  m e d i u m  199 a n d  
centr i fuged using t h e  s a m e  regime. T h e  original cell populat ion a n d  bo th  f ract ions  were a d j u s t e d  
t o  t he  concentra t ion of 3 x 10° per  ml ;  I F X  production w a s  induced and culture fluid w a s  treated 
a s  described above.  

Result.s 

I n  t h e  course  of t h e  first e x p e r i m e n t s  t h e  dilution of B P L  w a s  determined 
which  would  n o t  i n a c t i v a t e  t h e  ant iv i ra l  a c t i v i t y  of h u m a n  a- a n d  y-IFNs 
(Table  ]). a-JFN p r o v e d  t o  b e  more  r e s i s t a n t  t o  B P L  t r e a t m e n t  t h a n  y-IFN. 
A t  t h e  di lut ion of 1 : 4000  B P L  d i d  not  i n a c t i v a t e  b o t h  t y p e s  of I F X ,  a n d  
in f u r t h e r  e x p e r i m e n t s  only  t h a t  di lution of B P L  w a s  used.  F u r t h e r  on. w e  
fol lowed t h e  e f f e c t  of B P L  t r e a t m e n t  on t h e  i n f e c t i v i t y  of I V .  S V ,  a n d  
N D V  a n d  the i r  capac i ty  t o  c a u s e  interference in cell cu l ture  u s e d  f o r  I F N  
t e s t i n g  (Table  2). B P L  w a s  s h o w n  t o  inhib i t  completely  t h e  i n f e c t i v i t y  of 

Table 1. The effect of f3-propiolncton on interferon activity 

1 nterforon (ä-propiolucton dilution Control 

1 : 100 ] : 1000 1 : 4000 1 : 10000 

a < 2* 128 128 128 128 

ľ < 2  K 128 128 128 

* IFN titre (units/ml). 
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Table 2. The ťffect oř (3-propioIacton oil viral in festivity and the capacity to cause interference 

Virus  Treatment Infect iv i ty  Interference w i t h  the v i r u s  
log E I D 5 0  indicator in cultures 

H D F  MDBK 

Influenza 9 -i- * 
+ 0 _ _ 

Sendai — 9.5 + _ 
+ 0 ± — 

Newcastle disease — 9.5 + + 
+ 0 + + 

* Footnote. -f- marked interference; ± insignificant;  — no inter ference.  

the  viruses used. However, only BPL-treated I V  did not cause interference 
in HDF and MDBK cultures in relation to reference virus. Inactivated SV 
caused weak interference in HDF but  not MDBK cultures while NDV free 
of infectivity caused interference in HDF and MDBK cultures comparable 
to  that  b y  the initial infectious virus. I V  and in some experiments SV only 
were used in further experiments. 

IFN production in human leukocytes was  induced b y  exhibiting the cell 
suspension to 107 — 109 E I D 5 0  of IV or SV; the samples of culture fluid were 
taken in the  course of leukocyte cultivation (Table 3). When a higher in­
ducing dose of I V  was  used, I F N  was  detected in t h e  culture media 3 h r  
following leukocyte induct ion a n d  i ts  act ivi ty  in  BPL- t rea ted  material  was  
increased 4-fold a s  compared t o  t h a t  in acid-treated material  (64 a n d  16 
units/ml,  respectively). B y  6 h r  t h e  act ivi ty of b o t h  I F N  subtypes  increased 
reaching i t s  m a x i m u m  by  18 h r  while thei r  correlation remained stable (512 
a n d  128 units/ml).  Following I F N  induct ion in leukocytes wi th  107 EID50 

Table II. Interferon production i n  h u m a n  leukocytes following their  induction by influenza 
and Sendai viruses 

Vi rus  Virus  
dose,  

lop EID50 

T ime  (hr) Vi rus  Virus  
dose,  

lop EID50 1 3 6 18 

Virus  Virus  
dose,  

lop EID50 

B I ' L  p H  2.0 B P L  p H  2.0 B P L  p H  2.0 B P L  p H  2.0 

Inf luenza  9 • 2 . o 64 16 128 32 512 128 
7 2 o • 2 ' 2 16 8 64 64 

Sendai 9 128 . - 0 128 - 2 256 64 1064 128 
7 2 < 2 10 < 2  16 4 32 16 

Footnote. B P L  — B P L  treatment of the  material;  p H  2.0 — treatment with  1 mol/ HC1 at 
p H  2.0. 
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512 -

256 -

1 2 8 .  

3 6 24 

Fíg. 1 
Interferon production in human leukocy­

t e s  following influenza v i rus  induct ion 
Abscissa:  t i m e  a f t e r  induct ion;  Ord ina te :  
in terferon t i t res ,  uni ts /ml .  
U n i n t e r r u p t e d  line  — A L I  tested i n H D F ;  
interrupted = A S I  tested in HDF;  white  
columns = A L I  tested in MDI3K; hatc­
hed  = A S I  tes ted  i n  M D B K .  

of I V ,  t h e  a n t i v i r a l  a c t i v i t y  i n  t h e  c u l t u r e  f luid w a s  first d e t e c t e d  6 h r  l a t e r  
a n d  w a s  r i s ing  b y  18 h r .  T h e  t i t r e  i n  B P L - t r e a t e d  m a t e r i a l  w a s  inc reased  
two- fo ld  a s  c o m p a r e d  t o  t h a t  i n  a c i d - t r e a t e d  m a t e r i a l  o n l y  a t  t h e  first 
t e s t i n g  (10 a n d  8 un i t s /ml ,  respec t ive ly) .  A t  t h e  s e c o n d  t e s t i n g  i r r e spec t ive  
of  t h e  k i n d  of c u l t u r e  f lu id  t r e a t m e n t  t h e  I F N  t i t r e  w a s  ft4 u n i t s / m l .  

Fo l lowing  I F N  i n d u c t i o n  i n  h u m a n  l e u k o c y t e s  w i t h  S V  (10 9  EID50)  t h e  
a n t i v i r a l  a c t i v i t y  w a s  d e t e c t e d  i n  B P L - t r e a t e d  c u l t u r e  f lu id  o n e  h o u r  l a t e r .  
A p p a r e n t l y  i t  w a s  assoc ia ted  w i t h  a n  i n t e r f e r ence  c a u s e d  b y  S V  (p resen t  
i n  t h e  c u l t u r e  f lu id  of H D F ) .  T h e  an t iv i r a l  a c t i v i t y  i nc reased  6 h r  l a t e r  
r e a c h i n g  i t s  m a x i m u m  b y  IK h r  (256 a n d  1024 u n i t s / m l ,  respec t - ive ly) .  F o l ­
lowing  ac id  t r e a t m e n t ,  t h e  a n t i v i r a l  a c t i v i t y  w a s  first d e t e c t e d  b y  6 lir  
l a t e r  inc reas ing  b y  18 h r  ((54 a n d  128 u n i t s / m l ,  respec t ive ly) .  I F N  level  
i n  B L P - t r e a t e d  m a t e r i a l  w a s  1 — 8 t i m e s  higher  t h a n  fol lowing acid 
t r e a t m e n t .  I n  h u m a n  leukocytes  t r e a t e d  w i t h  1 0 7  EIDso of  S V  t h e  a n t i v i r a l  
a c t i v i t y  i n  B P L - t r e a t e d  cul ture  fluid w a s  detected  w i t h i n  3 hr .  la ter  on i t  
increased u p  t o  18 h r  (1ft a n d  32 units/ml, respect ively) .  Fol lowing acid  
t r e a t m e n t  of t h e  cul ture  f luid t h e  ant iv i ra l  a c t i v i t y  w a s  detected  f r o m  6 t o  
18 h r  a f t e r  l e u k o c y t e  induction (4 a n d  l f i  units/ml, respect ively) .  A L I  w a s  
completely  neutra l ized b y  h u m a n  a-IFN b u t  n o t  y-IFN ant isera.  Con­
s e q u e n t l y ,  i t  w a s  a - A L I .  

Table Interferon activity following 5-day incubat ion a t  87 °C 

In te r fe ron  In i t i a l  ac t iv i ty  Ac t iv i ty  a f t e r  t h e  incubat ion  

w i t h o u t  t r e a t m e n t  p H  2.0 

A S I  512 250 16 
a-reference 256 256 16 
aa-roconibinant 32 000 16 000 16 000 
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Table 5. The capacity of human leukocyte fractions to produce interferon under the effect 
of influenza v i rus  

E x p t  Leukocytes  Cells 

B P L  p H  2.0 adherent non-adherent 

B P L  p H  2.0 B P L  p H  2.0 

1st 128 128 256 256 128 32 

2nd 128 04 128 64 256 32 

I n  e x p e r i m e n t s  d e s c r i b e d  b e l o w  I \  w a s  u s e d  a s  a v i r a l  i n d u c t o r .  F i g .  1 
d e p i c t s  t h e  d a t a  of  o n e  o f  t h e  e x p e r i m e n t s  i n  w h i c h  A L I  a n d  A S I  p r o d u c t i o n  
w a s  f o l l o w e d  f r o m  3 t o  72  h r  p o s t  i n d u c t i o n  of  h u m a n  l e u k o c y t e s .  A L I  
p r o d u c t i o n  r e a c h e d  i t s  m a x i m u m  w i t h i n  2 4  h r .  D u r i n g  s u b s e q u e n t  l e u k o c y t e  
c u l t i v a t i o n  i t s  a c t i v i t y  r e m a i n e d  u n c h a n g e d  (512 units/ml) .  A S I  p r o d u c t i o n  
a l s o  r e a c h e d  i t s  m a x i m u m  w i t h i n  2 4  h r ,  h o w e v e r ,  b y  72  h r  i t s  a c t i v i t y  d e ­
c r e a s e d  ( 1 2 8  a n d  3 2  u n i t s / m l ,  r e s p e c t i v e l y ) .  W h i l e  t e s t i n g  A L I  a n d  A S I  i n  
M D B K  c u l t u r e  t h e  a n t i v i r a l  a c t i v i t y  w a s  f i r s t  d e t e c t e d  3 h r  l a t e r ,  t h e  t i t r e s  
b e i n g  t h e  h i g h e s t  i n  t h e  c u l t u r e  fluid f o l l o w i n g  2 4  h r  a f t e r  l e u k o c y t e  i n d u c t i o n  
s h o w i n g  n o  a l t e r a t i o n  d u r i n g  s u b s e q u e n t  l e u k o c y t e  c u l t i v a t i o n  (256  u n i t s / m l ) .  
A L I  a n d  A S I  t i t r e s  p r o v e d  e q u a l  i n  t h e  s a m p l e s  t e s t e d  a t  t h e  s a m e  t e r m :  
l o w e r  t h a n  A L I  t i t r e s  i n  H D F  c u l t u r e  b u t  h i g h e r  t h a n  A S I  t i t r e s  i n  t h e  s a m e  
c u l t u r e .  

A L I  a n d  A S I  w e r e  p r o d u c e d  a f t e r  l e u k o c y t e  i n d u c t i o n  f o r  t h e  f i r s t  2 4  h r  
s ince  f o l l o w i n g  t h e  r e m o v a l  o f  I F N - c o n t a i n i n g  c u l t u r e  f l u i d  a t  h i s  t e r m  a n d  
a f t e r  w a s h i n g  of  l e u k o c y t e s  t h e y  d i d  n o t  p r o d u c e  I F N  d u r i n g  f u r t h e r  c u l t i ­
v a t i o n .  I t  s e e m s  l i k e l y  t h a t  t h e  a c t i v i t y  o f  I F N s  p r o d u c e d  a s  a r e s u l t  o f  
l e u k o c y t e  i n d u c t i o n  d u r i n g  c u l t i v a t i o n  f o r  o v e r  2 4  h r  d e p e n d s  o n  t h e i r  s e n ­
s i t i v i t y  t o  i n c u b a t i o n  t e m p e r a t u r e .  T h i s  a s s u m p t i o n  w a s  c o n f i r m e d  b y  t h e  
fo l l owing  e x p e r i m e n t s .  A S I  a s  w e l l  a s  r e f e r e n c e  a - I F N  a n d  r e c o m b i n a n t  
« 2 - I F N  w e r e  i n c u b a t e d  a t  3 7  °C f o r  5 d a y s  w i t h  s u b s e q u e n t  a c i d  t r e a t m e n t ,  
p H  2.0 .  T h e  A S I  t i t r e  d i d  n o t  a l t e r  a f t e r  5-clay e x p o s u r e  a t  3 7  °C, h o w e v e r ,  
f o l l o w i n g  a c i d  t r e a t m e n t  a t  p H  2 .0  i t  fe l l  f r o m  2 5 6  t o  16  u n i t s / m l  ( T a b l e  4).' 
T h e  s i m i l a r  e x p o s u r e  o f  r e f e r e n c e  a - I F N  t o  3 7  °C d i d  n o t  a l t e r  i t s  a c t i v i t y ,  
i t s  t i t r e  d e c r e a s e d  c o n s i d e r a b l y  ( f r o m  2 5 6  t o  16  u n i t s / m l )  f o l l o w i n g  a c i d  
t r e a t m e n t .  T h e  e x p o s u r e  o f  t h e  r e c o m b i n a n t  a - 2 - I F N  a t  3 7  °C f o r  5 d a y s  
a n d  s u b s e q u e n t  a c i d  t r e a t m e n t  d i d  n o t  c a u s e  a n y  c h a n g e s  i n  i t s  i n i t i a l  a c ­
t i v i t y  leve ls .  

T o  d e t e c t  A L I - p r o d u c i n g  cel ls  f o l l o w i n g  v i r a l  i n d u c t i o n ,  h u m a n  l e u k o ­
c y t e s  w e r e  d i v i d e d  i n t o  a d h e r e n t  a n d  n o n - a d h e r e n t  p o p u l a t i o n s  a n d  I F N  
p r o d u c t i o n  w a s  i n d u c e d  ( T a b l e  5) .  A L I  t i t r e  p r o d u c e d  b y  n o n - a d h e r e n t  
b l o o d  cells w a s  4 — 8 t i m e s  h i g h e r  t h a n  A S I  t i t r e  ( t h e  f i r s t  e x p e r i m e n t ,  128 
a n d  3 2  u n i t s / m l ;  t h e  s e c o n d  e x p e r i m e n t ,  2 5 6  a n d  3 2  u n i t s / m l ) .  T h e  a d h e r e n t  
cel ls  p r o d u c e d  e q u a l  t i t r e s  o f  A S I  a n d  A L I  i n  t h e  f i r s t  e x p e r i m e n t  (25  
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units/ml) whereas  in t h e  second, A L I  t i t re  w a s  128 units/ml and  t h a t  of 
ASI,  64 units/ml. W e  conclude t h a t  A L I  i s  produced b y  non-adherent blood 
cells. 

Discussion 

T h e  present  w o r k  w a s  aimed a t  s t u d y i n g  production of var ious  s u b t y p e s  
of n a t i v e  I P N  following v i ra l  induction of h u m a n  leukocytes.  This  became 
possible using B P L  for  inact ivat ion of viral  inductor, a compound which 
does n o t  a f fec t  t h e  a c t i v i t y  of a-, [i-, a n d  y-mouse I F N  (Barret t  et al., 1984). 
In our  exper iments  t h e  final dilution of B P L  1 : 4000 d id  not  decrease t h e  
antiviral  a c t i v i t y  of leukocytic a n d  immune h u m a n  IFNs.  W h e n  used in 
t h e  s a m e  dilution, B P L  completely inact ivated  t h e  infect iv i ty  of I V ,  S V ,  
a n d  NDV.  However,  only inact ivated  I V  d id  not  lead t o  interference w i t h  
indicator v i ruses  in I l i ) F  a n d  M D B K  cultures whereas  inact ivated  SV in­
d u c e d  weak  in te r fe rence  in H U F  c u l t u r e  a n d  i n a c t i v a t e d  N D V  induced  
m a r k e d  in ter ference  in  H D F  a n d  M D B K  cu l tu res  jus t  a s  t h e  infec t ious  
v i r u s  d i d .  

W h e n  IV a n d  SV were  used  f o r  h u m a n  l eukocy te  induc t ion  t h e  ant iv i ra l  
a c t i v i t y  w a s  d e t e c t e d  in  t h e  B P L - t r e a t e d  c u l t u r e  fluid 24 h r  la te r .  I t s  t r e a t ­
m e n t  w i t h  I N HCl a t  p H  2.0 led t o  lower  an t iv i r a l  a c t i v i t y .  A L I  p r o v e d  
t o  b e  a-1 F N  a s  s h o w n  b y  t y p i n g  because  i t  w a s  comple te ly  neu t ra l i zed  b y  
h u m a n  a-1 F N  an t i se ra .  As  f a r  a s  we  k n o w  t h e r e  a r e  single r epo r t s  i n  t h e  
l i t e r a t u r e  o n  t h e  c a p a c i t y  of v i ruses  t o  i n d u c e  a - A L I  p roduc t ion  i n  h u m a n  
leukocytes .  T h u s ,  Balkwill  et al. (1983) de t ec t ed  a - A L I  in  cu l t u r e  fluid of 
l eukocy tes  ob t a ined  f r o m  IV-vacc ina ted  vo lun tee r s  following addi t iona l  
s t imu la t i on  in vitro b y  I V .  M a t s u o k a  et al. (1985) o b t a i n e d  A L I  a f t e r  
i n d u c t i o n  of  h u m a n  leukocy tes  w i t h  SV a n d  inac t iva t ion  b y  UV- i r r ad ia t ion  
of i n t e r f e ron—conta in ing  fluid. 

I n  o u r  expe r ime n t s  t h e  level of A L I  a n d  A S I  p roduc t i on  following I V  
a n d  S V  induc t ion  w a s  dose -dependen t :  t h e  h igher  v i ra l  dose  t h e  quicker  
i n d u c t i o n  a n d  m o r e  a c t i v e  p roduc t ion  of b o t h  I F N  s u b t y p e s .  A L I  a n d  A S I  
w e r e  revea led  in t h e  c u l t u r e  fluid following 3 h r  pos t  induc t ion  w i t h  I V ,  
t h e r e a f t e r  t h e i r  a c t i v i t y  r eached  i t s  m a x i m u m  b y  24 h r .  F u r t h e r  cu l t iva t ion  
of i nduced  leukocy tes  d i d  n o t  a f fec t  A L I  a c t i v i t y  whereas  t h a t  of A S I  
decreased s ignif icant ly.  T h i s  difference i n  t h e  d y n a m i c s  of a c t i v i t y  w a s  n o t  
r e l a t ed  t o  t h a t  in  p r o d u c t i o n  of b o t h  I F N  s u b t y p e s  a s  b o t h  A L I  a n d  A S I  
were  p r o d u c e d  w i t h i n  t h e  first 24 h r  p o s t  induc t ion .  W e  a s s u m e d  t h a t  t h i s  
p h e n o m e n o n  m a y  b e  caused  b y  con fo rma t ion  changes  in  some  p a r t  of A S I  
molecules d u r i n g  long- te rm exposu re  a t  37 °C, a n d  t h i s  l eads  t o  t h e i r  in­
ac t iva t ion  d u r i n g  acid t r e a t m e n t  a t  p H  2.0. Fol lowing 5 - d a y  exposu re  a t  
37 °(! A S I  d id  n o t  lose i t s  an t iv i ra l  ac t i v i t y ,  however ,  add i t iona l  ac id  t r e a t ­
m e n t  a t  p H  2.0 decreased i t s  ac t iv i ty  m o r e  t h a n  b y  9 0 % .  T h e  a c t i v i t y  of 
h u m a n  a-reference I F N  did  n o t  a l t e r  following t h e  s a m e  p rocedure  b u t  
m a r k e d l y  decreased b y  moro  t h a n  9 0 %  a f t e r  t h e  t r e a t m e n t  a t  p H  2.0. T h e  
a c t i v i t y  of r e c o m b i n a n t  a - a - I F N  did  n o t  change  e i the r  fol lowing t h e  exposure  
a t  37 °C o r  fol lowing ac id  t r e a t m e n t .  
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Consequently, the culture fluid obtained 24 lir post induction of human 
leukocytes b y  IV and subsequent BPL treatment contained the most com­
plete set of a - IFN subtypes. Acid t rea tment  a t  p H  2.0 inactivated t h e  acid-
labile portion of t he  I F N  pool while its acid-stable portion remained. More 
t h a n  90% of antiviral activity was inactivated following additional exposure 
t o  37 °C and  acid t rea tment  a t  p H  2.0. The remaining subtypes (or a sub­
type) are t he  t rue  ASI and possibly, t h e  production of one of them was 
regulated b y  t he  gene which expression resulted in a2-IFN production. 

The antiviral activity of A L I  and  ASI  was similar in MDBK culture. 
Against t he  background of decreased ASI  activity in  H D F  its activity did 
no t  alter in  MDBK. Apparently, acid t rea tment  leads t o  destruction of t he  
I F N  pool portion which is less active in  MDBK culture while acid-stable 
fraction of t he  pool determines t h e  activity of native I F N  in  heterologous 
culture. This assumption is based on t h e  da ta  reported b y  Lin  et al. (1978) 
who showed t h a t  following SDS PAGE and  isoelectric focusing t h e  most 
acid peak of human leukocytic I F N  was 100 times more active in  bovine 
cell culture compared with t he  homologous culture. The antiviral activity 
in  a heterologous culture was likely t o  be related t o  t he  I F N  subtype with 
a low mol. mass. According t o  t h e  da t a  reported b y  Braude  et al. (1979) 
and Desmyter and  Stewart  I I  (1976) human leukocytic I F N  t rea tment  with 
a-chemotrypsin or its mercaptoethanol and urea denaturation led t o  t h e  
elimination of I F N  pool fraction with high and preservation of t h a t  with 
low (15000—16000) mol. mass, while in  t h e  homologous culture t h e  activity 
was no t  preserved persisting a t  t he  same level without changes in t h e  
heterologous culture. 

The biological meaning of a-ALI production is obscure. I t s  sensitivity t o  
acid makes i t  similar t o  y-IFN. Tha t  is why a-ALI as well as y - IFN is likely 
t o  have an  important  role in  intercellular interactions b u t  only under t he  
effect of viruses. According t o  our data ,  t he  producers of a-ALI are non­
adherent cells obtained f rom human  blood leukocytes. Fur ther  studies should 
furnish results showing what  particular cell population produces a-ALI fol­
lowing viral induction and shedding more light on t h e  role of a-ALI in 
immunity.  
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