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Exper imen t s  on r a t s  showed that  d iazepam,  in a dose of 10 m g / k g  by mouth throughout p r eg -  
nancy, af fec ts  the development  of the offspr ing.  Changes obse rved  in the behavior  of the 
young r a t s  a r e  evidently due to the ac t iva t ing  act ion of the compound in sma l l  doses  on the 
fetus a f t e r  pass ing  through the placental  b a r r i e r .  
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The study of the effect  of d iazepam (Seduxen} on the development  of the offspr ing is pa r t i cu la r ly  i m -  
por tan t  because  of the wide use  of this substance  in cl inical  p rac t i ce  for the t r e a t m e n t  of neu roses  and psy -  
choneuroses ,  as well  as  in obs te t r i c s  and gynecology for the t r e a t m e n t  of some f o r m s  of pathological  p r eg -  
nancy, d y s m e n o r r h e a ,  and ec lamps ia ,  for  the faci l i ta t ion and quickening of labor ,  and so on [1, 7, 12]. 
Diazepam is a l so  f requent ly  used by cl inical ly  heal thy pe r sons  for the prevent ion and r e l i e f  of s ta tes  of 
f ea r ,  anxiety,  and tension,  and for  that  r e a s o n  it may  often be taken without medica l  supervis ion .  

Cons ider ing  the fac ts  ment ioned above,  and a lso  the exper imenta l  and cl inical  data to show that d ia-  
zepam pene t r a t e s  eas i ly  through the placental  b a r r i e r  and is  found in the fe ta l  blood p l a sma  and t i s sues  
[8, 10, 11], the study of the effect  of this  drug on the fetus and offspr ing is ex t r eme ly  n e c e s s a r y .  

It is r e p o r t e d  in the l i t e r a tu r e  that  d iazepam,  if admin i s t e r ed  to the mother ,  af fects  the card iac  ac -  
t ivl ty  of the fetus [11]. The author  ci ted cons ide r s  that  this is due to the act ion of d iazepam on the re f lex  
cen te r s  of the bra in .  Accord ing  to J o r g e n s e n  [9], benzodiazepines  do not cause  injury to the fetus if given 
in the ea r ly  s tages  of pregnancy.  

The object  of this  invest igat ion was to study the effect  of d iazepam,  when given during pregnancy,  on 
the development  of the progeny.  

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

Expe r imen t s  were  c a r r i e d  out on noninbred albino r a t s  weighing 180-230 g. Diazepam was given by 
mouth in a dose of 10 m g / k g  once a day throughout pregnancy.  Before  de l ivery  the f emales  we re  placed in 
single cages .  The offspr ing (125 young rats} were  weighed per iodica l ly  and a r e c o r d  was kept of the t ime  
when they opened the i r  e a r s  and eyes ,  they grew ha i r ,  opened the vagina,  and so on. At ce r ta in  age per iods  
the behav io ra l  r e s p o n s e s  of the an imals  were  studied. Star t ing f rom the age of 3 weeks and until sexual  
matur i ty ,  the spontaneous moto r  ac t iv i ty  was r e c o r d e d  once a week by an ac tome te r .  The or ient ing r e a c -  
t ion was  tes ted  on the 20th, 30th, 40th, and 60th days of l ife by the "net c l imbing t e s t . "  Af ter  the age of 2 
months  a condi t ioned-defensive  avoidance re f l ex  was fo rmed  in a maze .  The method of t ra in ing  was de-  
sc r ibed  e a r l i e r  [5]. In some an imals ,  not t r a ined  in the maze ,  behavior  was invest igated in the "open 
f ie ld"  [4]. Motor ac t iv i ty  was judged f r o m  the number  of squares  c ro s sed ,  the emotional  s ta te  f r o m  the 
number  of ac ts  of defecat ion and mic tur i t ion ,  and the intensi ty of the invest igat ive  instinct  f rom the number  
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Fig. 1. Spontaneous motor  activity of r a t s  whose 
mothers  had rece ived  diazepam during pregnancy.  
Absc issa ,  age of r a t s  (in days); ordinate,  degree 
of change in motor  activity compared  with con- 
trot, taken as I. 

Fig. 2. Format ion  of conditioned defensive 
avoidance reflex in r a t s  whose mothers  had r e -  
ceived diazepam during pregnancy:  1) control;  
2) diazepam 10 mg/kg.  Abscissa ,  number of 
t rainings;  ordinate,  t ime taken to run through the 
maze (in see). 

1. Behavior of Rats in an nOpen Field ~ (M �9 m) 

character of action 

Dlazepam (10 mg/kg) during 
pregnancy 

C on~ol 

Number of 
squares 
crossed 

17,1-----1,1 

10,5-----0,7 

Nu mber of 
impecr3ons 
of the hole 

3,6~0,2 

2,7~0,2 

Number of Number of 
defecations [ rr~ctud- 

dons 

3,2------0,2 I 0,40~0,05 

2,7-----0,2 t 0']7+---0'03 

of t imes the animals looked into holes in the co rne r s  of the squares  in the floor.  The resul t s  were subjected 
to stat is t ical  analysis .  

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

Diazepam slightly increased  the length of pregnancy:  in the experimental  animals  its mean duration 
was 23.5 :~ 0.1 day compared  with 22.9 :~ 0.1 day in the control  (P < 0.05). In general  development andweight 
there  was no difference between the offspring of the two groups,  except for later  opening of the vagina in the 
ra t s  whose mothers  had rece ived  diazepam. For  instance, in 36 of 43 female r a t s  of this group the vagina 
opened on the 49th-62nd day of life, and on the 46th day in only seven ra t s ,  whereas  in the control  group the 
vagina opened in 22 of 29 cases  on the 45th-48th day, and only in seven cases  on the 57th day after  bir th.  
This indicates delay in the sexual matura t ion of the female offspring of the experimental  anlma]s.  

The degree of change in the spontaneous motor  activi ty of the experimental  young ra t s  compared  with 
the controls ,  taken as 1, is i l lustrated in Fig. 1. Clear ly  ra t s  whose mothers  had rece ived  diazepam were  
somewhat more  mobile than the controls  (on the 34th day; P < 0.05). 

The increased  motor  activity of the offspring of the experimental  animals  also was observed when 
their  behavior was studied in the "open field" (Table 1). The investigative instinct was s t ronger  in young 
ra t s  whose mothers  had rece ived  dlazepam, and they were  r a the r  more  emotional than the young ra t s  of 
the control  group. 

A study of orienting activity (net climbing) revea led  no difference in the behavior  of the offspring of 
the experimental  and control  animals .  Only on the 10th day of life did more  ra t s  f rom the progeny of the 
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exper imenta l  animals  hold on to the net compared  with the control  (67.3 * 4.7 and 50.6 * 5.6% respec t ive ly ;  
P < 0.05). At this age, however,  the young r a t s '  eyes  were  st i l l  c losed and the abili ty of the animals  to hold 
on to the net r e f l ec ted  the musc l e - r e l axan t  action of the drug more  than its effect  on orienting activity.  

In the course  of 10 t ra ining exe rc i se s  in r a t s  whose mothers  had r ece ived  diazepam a conditioned- 
defensive avoidance re f lex  could not be formed,  whereas  in the control  group six t raining exe rc i se s  were  
sufficient to fo rm this r e f l ex  (Fig. 2). 

When admin is te red  during pregnancy diazepam thus had a definite effect  on the development of the 
progeny:  the r a t s  showed increased  spontaneous motor  act ivi ty and motor  act ivi ty in the nopen field n, they 
were  m or e  emotional,  and they had a s t ronger  investigative instinct;  a f te r  10 t ra ining exe rc i ses  they were  
unable to form a condit ioned-defensive avoidance ref lex .  

It can be concluded f rom the analysis  of these r e su l t s  and data in the l i t e ra tu re  that changes in the 
behavior  of the offspring were  due mainly to the activating action of small  doses of diazepam. In small  
doses this substance is known to faci l i ta te  the integrat ive abili ty of the nervous  sys tem [3], to act ivate the 
e l ec t roco r t i cog ram [6], to inc rease  motor  activity,  and to s t imulate  operant  behavior  [2]. The hypothesis  
that diazepam, in smal l  doses,  acts  on the development of the offspring is also supported by the data show- 
ing that the compound can pass through the placental  b a r r i e r  [8, 10, 11]. 
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