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In s eve ra l  publicat ions by Yu. A. Kerk i s  the poss ib le  intensif icat ion of mutagenes i s  through a d is turbance 
of homeos t a s i s  was pos tu la ted  [3]. 

In view of data on neu rohumora l  r eac t ions  a r i s ing  during emotional  s t r e s s ,  in the invest igat ion desc r ibed  
below the level  of  c h r o m o s o m a l  abe r r a t i ons  (CA) was studied in an imals  exposed  to s t r e s s .  

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

E x p e r i m e n t s  w e r e  c a r r i e d  out on m a l e  C 57BL/6,  CBA, and BALB/c  m i c e  weighing 18-20 g. The  "open 
f ield n t e s t  with f lashes  [2] was used  as  the  model  of emotional  s t r e s s .  In a s epa ra t e  s e r i e s  of exper imen t s  
the  an ima l s  we re  p reven ted  f rom moving  by conf inement  in a g lass  ves se l .  

The CA level  was de t e rmined  in bone m a r r o w  ce l l s  24 h a f t e r  the end of the exper iment  using a s t andard  
technique [4]. 

The s t r e s s  reac t ion  was c o r r e c t e d  by admin is t ra t ion  of the new Soviet t r anqu i l i ze r  phenazepam.  The 
was injected in t raper i tonea l ly  in doses  of 0.1, 0.3, 0.5, and 1 m g / k g  30 rain before  the beginning of the 

expe r imen t .  

The r e s u l t s  we re  subjected to s ta t i s t i ca l  ana lys is  by m e a n s  of  Student ' s  and W i l c o ~ n ' s  c r i t e r i a .  

E X P E R I M E N T A L  R E S U L T S  

Cytegenet ic  ana lys i s  of m e t a p h a s e  p la tes  obtained f r o m  control an ima l s  showed (Table 1) that  the f r e -  
quency of abnormal  cel ls  in the control  was 1.3% in C 5 7 B L / 6 ,  1.7% in CBA, and 1.8% in BALB/c  mice ,  in 
a g r e e m e n t  with data in the l i t e r a t u r e  [4]. 

TABLE 1. Ef fec t  of Emot iona l  S t r e s s  on CA Level  in Mouse Bone M a r r o w  

Line of mice 

C57BL16: 
control 
experiment 

CBA: 
control 
experim ent 

BALB/c: 
control 
experiment 

er 

10 
10 

10 
10 

5 
5 

of Number 
~f cells 

1000 
1000 

1000 
1000 

Cells " 
paired with CA mt_Si~i.___ 

Gaps J fragmenU ex- number frag- 1 changes of ceils 
I meres with CA 

27 ,? 

Abnormal 
ceils 

13 
48 

17 
35 

?0 

~,05 

<7,o5 

>7,o5 
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TABLE 2. Effec t  of Emot iona l  S t r e s s  on CA Level  in Bone Mar row  Cel l s  of  C 57BL/6 Mice 
af ter  Admin i s t r a t ion  of Phenazepam 

Experimental conditions 
Number 
of mice 

Number 
of ceils Gaps single 

fragment.~ 

Cells with CA 
~aired ex - 

oha ges 

total 
number 
of cells 
with CA 

Ab- 
normal 
cells 

Control 
Open field 
Phenazepam (1.4 mg/kg) 
phenazepam (0.1 mg/kg), open 

field 
Phenazepam (0.3 mg/kg), open 
field 

phenazepam (0.5 mg/kg), open 
field 

Phenazepam (1.0 mg/kg), open 
field 

Open field, hypokinesia 
Phenazepam (0.3 mg/kg), open 

field, hypokinesia 

0 I000 
0 1000 
5 500 

5 500 

5 500 

5 500 

500 
1000 

5 500 

10 

7 

5 

5 
26 

6 

5 
18 
3 

6 

4 

2 

2 
15 

4 

7 

6 

4 

2 

28 
4 

13 

15 

10 

7 

8 
42 

9 

~0,05 
>0,05 

~0,05 

~0,05 

~0,05 

>0,05 
<0,05 

>0,05 

A f t e r  exposure  to s t r e s s  in the Wopen field ~ t e s t  the total  n u m b e r  of  abnormal  ce l l s  in the C57BL/6  m i c e  
i n c r e a s e d  to 4.8%. The quali tat ive spectlmrn of the c h r o m o s o m a l  a b e r r a t i o n s  changed.  The number  of gaps  
i n c r e a s e d  f rom 0.8 to 2.3%, the n u m b e r  of  single f r a g m e n t s  f rom 0.5 to 1.8%, and pa i red  f r agmen t s  and ex -  
changes  appeared .  A s i m i l a r  p ic ture  was o b s e r v e d  in the CBA m i c e  a lso .  Meanwhile,  in an imals  of  the 

B A L B / c  l ine,  a f t e r  the wopen f ie ld"  e x p e r i m e n t  no s ignif icant  deviat ions of  the CA level  f rom conimol values  
we re  found {Table 1). 

To conf i rm that  the effects  o b s e r v e d  were  dependent on exposure  to s t r e s s ,  in the next  s e r i e s  of e x p e r i -  
m e n t s  induction of  CA was studied in C57BL/6  m i c e  kept in an "open field ~ a f t e r  p r e l i m i n a r y  adminis t ra t ion  
of  phenazepam.  

Phenazepam,  a new Soviet  t r anqu i l i ze r  of  the benzodiazepine se r ies ,  is c h a r a c t e r i z e d  by w e l l - m a r k e d  
a n x i e t y - r e l i e v i n g p r o p e r t i e s  and it is an act ive a n t i s t r e s s  agent  [1]. 

The data in Table  2 show that  a f t e r  admin i s t r a t ion  of phenazepam in a dose of 0.1 m g / k g  the numb er  of 
ce l l s  with CA af te r  the ~open f ield ~ expe r imen t  was reduced  f rom 4.8 to 3%; pa i red  f r a g m e n t s  and exchanges 
d i sappea red  in this case .  Injection of the t r anqu i l i ze r  in a dose of 0.3 m g / k g  o r  above comple te ly  p reven ted  
induction of  the c h r o m o s o m a l  d i s tu rbances .  

In the s a m e  s e r i e s  of  expe r imen t s  changes in the number  of  CA were  analyzed during a combinat ion of 
emot ional  s t r e s s  induced in the ~open field n and hypokinesia .  In this  case  a lso ,  the number  of  abnormal  ce i l s  
i n c r e a s e d  s ignif icant ly  in the C 5 7BL/6 m i c e .  The quali tat ive and quanti ta t ive composi t ion  of  the CA r e m a i n e d  
s i m i l a r  to changes in c h r o m o s o m e s  a r i s ing  a f t e r  the expe r imen t  with u n r e s t r i c t e d  m o t o r  act ivi ty .  In the case  
of combined exposure  to s t r e s s  f ac to r s  phenazepam,  given in a dose of 0.3 m g / k g ,  also p reven ted  the mutagenic  
effect  (Table 2). 

I t  can thus be concluded that  during emotional  s t r e s s  c h r o m o s o m a l  abe r r a t i ons  can be induced and that  
th is  effect  is genotypical ly  dependent and can  be abol ished by t r anqu i l i ze r s .  
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