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I n t e r f e r o n  (IF) g ives  r i s e  to p le io t rop ic  ef fec ts :  it p o s s e s s e s  a n t t v i r a l  ac t iv i ty ,  ab i l i ty  to inh ib i t  ce l l  
p r o l i f e r a t i o n ,  a n t i t u m o r i g e n t c  p r o p e r t i e s ,  and ab i l i ty  to ac t iva te  the i m m u n e  s y s t e m  of the hos t  [1]. 

The w r i t e r s  have d i s c o v e r e d  a new p r o p e r t y  of IF,  l inked with i t s  a n t i mu t a ge n i c  ac t iv i ty .  This  p r o p e r t y  
is  exhibi ted  in chick e m b r y o n i c  c e i l s  when chick  IF is  used a f te r  exposu re  to a n u m b e r  of phys i ca l  and c h e m i -  
ca l  mu tagens ,  and a lso  in h u m a n  c e l l s  exposed to fas t  n e u t r o n s  and 4 - n i t r o q u i n o l i n e  1-oxide ( 4 - N 0 0 )  [2, 3, 6]. 

It has  been  sugges ted  that  the m e c h a n i s m  of ac t ion  of IF is  l inked with d e r e p r e s s i o n  of the ge nes  which 
con t ro l  v a r i o u s  s t ages  of the DNA r e p a i r  s y s t e m  in ce l l s .  It has  been  shown e x p e r i m e n t a l l y  that  IF can po- 
t en t i a te  ac t iv i ty  of the exc i s ion  r e p a i r  s y s t e m  [4] and that it can  p e r h a p s  also induce the r e p a i r  sys t em,  r e -  
p r e s s e d  u n d e r  n o r m a l  condi t ions ,  which can r e p a i r  p r i m a r y  DNA l e s i o n s  and, in p a r t i c u l a r ,  d o u b l e - s t r a n d e d  
b r e a k s  f o r m e d  in c e l l s  u n d e r  the in f luence  of fas t  n e u t r o n s  [2]. 

This  pape r  d e s c r i b e s  a s tudy of the an t i mu t a ge n t c  ac t ion  of IF a f te r  exposu re  to v a r i o u s  dose s  of g a m m a -  
i r r a d i a t i o n ,  u s ing  the f o r m a t i o n  of c h r o m o s o m a l  a b e r r a t i o n s  and s i s t e r  eh roma t id  exchanges  (SCE) a f t e r  a 
s ing le  dose as the c r i t e r i o n .  

E X P E R I M E N T A L  M E T H O D  

All experiments  were carried out on human leukocytes  cultured in vitro by the following scheme: 4-5  h 
after addition of phytohemaggluttntn (PHA) IF was added in final t i ters  of 10, 50, and 100 IU/ml.  Treatment 
with mutagen was given 52 and 90 h after stimulation by PHA. In the last ease the ce i l s  were cuitured after 
treatment with the mutagen and until the time of fixation in medium containing 5 p g / m l  of 5-bromodeoxyuri-  
dine. Chromosomal  aberrations were analyzed in C-metaphase plates stained with acetic orcein.  SCE were 
recorded in preparations stained by the FPG technique [7]. 

TABLE 1. Effect  of Leukocyt tc  IF on F r e q u e n c y  of C h r o m o s o m a l  A bbe r a t t ons  Induced by 
G a m m a - I r r a d i a t i o n  in Human Leukocy te s  

Dose of it- Dose of IF, 
radiation, Gy IU/ml 

Control 

0,5 
0,5 
0,5 

1 
1 
2 
2 
2 
4 
4 

10 
100 

10 

lO 
100 

10 
Io 

Ioo 

Total 

200 ,t 

200 11 
200 10 
160 8 
200 22 
300 28 
300 100 
740 142 
150 30 
200 94 
200 65 
150 2 
100 2 

Cells with 
chromosomal 
aberrations 

, ( M  i m ) ,  % I 

2,0• 

Total 
per 100 cells 
[M ~ m) 

2,0• 

Chromosomal aberrations 

i so-  chromo- chroma- 
chrom- :some ex- tid de- 
atid de- 
letions changes letions 

5,5! 1,6 
5,0-+- 1,5 
5,O-K_ 1,7 
11,0i2,3 
10,0+1,7 
33,4• 
19,2• 1,4 
20,0• 
47,0• 
32,5_--+-3,2 
1,3+0,9 
2,0• 1,4 

11 

22 
3O 

115 
164 
33 

106 
70 

2 

3 

5,5• 1,6 
5,0i 1,5 
5,0+ 1,7 

11,0• 
10,0• 1,7 
38,4• 
22,1• 
22,0• 
53,0=1=3,5 
35,0• 
2,0• 
2,0• 1,4 

9 
8 
8 

18 
27 
89 ~- 

i42 143 
22 

I00 4 
66 
3 
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chroma- 
tid ex- 
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1 
4 
6 
3 
2 

L a b o r a t o r y  of Gene t i c s  of V i r u s e s ,  Ins t i tu te  of G e n e r a l  Genet ics ,  Academy of Sc iences  of the USSR, Mos -  
cow. ( P r e s e n t e d  by A c a d e m i c i a n  of the Acade my  of Medica l  Sc i ences  of the USSR V. M. Zhdanov.)  T r a n s l a t e d  
f r o m  Byu i I e t en '  ~ k s p e r i m e n t a l ' n o i  BtoIogit  i Medi t s tny ,  Vol. 99, No. 5, pp. 599-600, May, 1985. Or ig ina l  a r t i -  
c le  submi t t ed  Apr i l  3, 1984. 

0007-4888 /85 /9905-0633  $ 09.50 �9 1985 P l e n u m  Pub l i sh ing  C o r p o r a t i o n  633 



TABLE 2. F requency  of SCE Induced by Gamma-  
I r r ad i a t i on  and 4-NQO in Human Leukocytes  Cul- 
tured in y i t ro  in the P r e s e n c e  of IF (M =L m) 

No. of SCE per No. of SCE per 
E~perimental 100 chromosomes 100 chromosomes 
condltion~ (gamma-irradia- (4-NQO) 

tion) 

C(]n[roI 24,8+2,0 I7,4+ 1,8 

t]: + 4-MOO 
4~ ~Qo 
IF 

28,7• 2,1 
48,7• 
27,5• 

29,5_+ ] ,8 
42,7• 
24,4~2,3 

EXPERIMENTAL RESULTS 

Table 1 g ives  data on the fo rmat ion  of ch romosoma l  a b e r r a t i o n s  in human lymphocytes  p r e t r e a t e d  
with IF in concen t ra t ions  of 10 and 100 IU/ml  and exposed to g a m m a - i r r a d i a t i o n .  Table 1 shows that with a 
dose of 2 Gy max imal  p ro tec t ion  of the ce l l s  aga ins t  the action of rad ia t ion  was observed ,  w he r e a s  with smal l  
doses  (0.5 and 1 Gy) no d e c r e a s e  was found in the number  of ch romosoma l  a be r r a t i ons .  

Data on induction of SCE formed as a r e s u l t  of exposure  to g a m m a - i r r a d i a t i o n  (2 Gy) and to 4-NQO (2.5. 
10- 7 M) are  given in Table 2. The leve l  of SCE in c e i l s  p r e t r e a t e d  with IF and i r r ad i a t ed ,  was lowered  to the 
level of exchanges  in control  ce l l s  t r e a t ed  with IF only. A s ignif icant  d e c r e a s e  in the number  of SCE in ce l l s  
with IF was obse rved  in expe r imen t s  with 4-NQO. 

These r e s u l t s  can be explained e i t he r  by the t rue  ant imutagenic  action of IF o r  the p redominan t  e l imina -  
tion of injured ce l l s  p r e t r e a t e d  with IF.  To exclude the second hypothes is ,  e x p e r i m e n t s  were  under taken to 
de te rmine  the surv iva l  ra te  of the ce l l s .  With a dose of 2 Gy the surv iva l  r a t e  of ce i l s  with IF was 89.0 ~1.7%, 
whe rea s  the surv iva l  ra te  of i r r a d i a t e d  ce l l s  un t rea ted  with IF was 73.3 =~ 2.3%, compared  with 92.3 =~ 1.8% in 
the control  and 85.4=~ 1.5% in e x p e r i m e n t s  with t r ea tmen t  with IF only. In the e x p e r i m e n t s  with 4-N0O these  
f igu res  were  90.3 =~ 2.1% in ce i l s  a f te r  t r ea tmen t  with the mutagen and p r e t r e a t e d  w/th teukocytic  IF, 58.4 =k 2.8% 
in ce l l s  t r ea ted  with 4-NQO w/thout p r e t r e a t m e n t  with IF, 89.5 =~1.6% in the control  ce l ts ,  and 85.3 ~ 1.4% in 
c e l l s  t r e a t ed  with IF only. IF ~has induces a t rue  ant imutagenic  effect .  

It fol lows f rom these  r e s u l t s  that one m e c h a n i s m  of action of IF is  a s soc ia t ed  with i t s  ab i l i ty  to p ro t ec t  
the r e p a i r  sys tem in ce l l s  [5]. In fact ,  with smal l  doses  of i r r ad ia t ion ,  when the r e p a i r  sys tem is undamaged,  
no effect  of IF is  exhibited.  The p ro tec t ive  effect  of IF is  reduced also if l a rge  doses  a re  used, when the r e -  
p a i r  sys tem is damaged.  There is  thus a definite dose range within which IF can exhibit  i ts  max ima l  p r o t e c -  
t ive action, r e c o r d e d  by the use of both c h r o m o s o m a l  a b e r r a t i o n s  and SCE as  c r i t e r i a .  By c o n t r a s t  with known 
ant imutagens  of chemica l  nature  it is  e x t r e m e l y  effect ive.  

The authors  a re  gra tefu l  to Cor respond ing  M e m b e r  of the Academy of Medica l  Sc iences  of the USSR 
P r o f e s s o r  V. I. Ogarkov for  useful  d i scuss ion  of the r e s u l t s  of this  invest igat ion and for  provid ing  the human 
leukocyt ic  IF,  batch 100681, f rom the Vyshnii  Volochek Enzyme P r e p a r a t i o n s  Fac to ry ,  with ini t ia l  ac t iv i ty  of 
10,000 IU, for  the work. 
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