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on days 13 to 20 of gestation; the females 
were pregnant for the first time, having 
been bred at 100 days of age with male 
rats of the same strain. Day 0 of gesta- 
tion was the day on which a vaginal 
smear positive for sperm was first ob- 
tained (6). On day 13, the pregnant fe- 
males were weighed and assigned to one 
of five groups: uninjected controls (N = 
15); vehicle-injected controls (N = 3); 
and three experimental groups given 
diazepam (2.5 mg/kg, N = 2; 5.0 mg/kg, 
N = 3; and 10.0 mg/kg, N = 2) (7). On 
day 20, all females were placed in plastic 
cages for parturition and, beginning on 
day 21, were checked every 3 hours from 
9:00 a.m. to 10:00 p.m. The day of birth 
was designated as postnatal day 0. 

Within 24 hours after birth, the litters 
of both diazepam-injected and control 
rats were reduced to seven or eight pups 
and given to uninjected dams for foster- 
ing (each litter had one dam). Behavioral 
testing was begun on postnatal day 12. 
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Half of each litter was used to study the 
development of locomotor activity and 
half for analysis of the development of 
the acoustic startle response (8). At least 
seven offspring were tested in each 
group and (with one exception) repre- 
sented a minimum of two litters. Sepa- 
rate analyses of the data were performed 
in which both offspring and litter were 
used as the experimental unit; the analy- 
ses in which litter was the unit compared 
grouped control litters with grouped 
drug-exposed litters. 

The development of spontaneous lo- 
comotor activity follows a characteristic 
pattern in rodents (9), as depicted in Fig. 
la for the controls (10). The activity of 
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tion in rats prenatally exposed to diaze- 
pam is particularly interesting since few 
manipulations reduce this response in 
adult rats. However, in adult rats diaze- 
pam and flurazepam hydrochloride do 
reduce the acoustic startle response po- 
tentiated by electric shock (13). 

To determine whether the behavioral 
consequences of prenatal exposure to 
diazepam could have resulted from 
diazepam persisting in the brain tissue of 
the offspring, two procedures were used 
(14). A competitive binding procedure 
did not reveal diazepam or its active me- 
tabolites in brain tissue of 10-day-old rats 
that had been exposed to diazepam (5 
mg/kg) prenatally, whereas some inhibi- 
tion of the binding was apparent in 2- 
day-old rats. Additionally, when 14C-la- 
beled diazepam (administered with unla- 
beled diazepam at 2.5 mg/kg) was given 
to dams, no radioactivity could be de- 
tected in the brains or livers of their 
offspring at 20 days of age. These results 
suggest that the behavior observed dur- 
ing the third week of postnatal life was 
not being influenced by persisting diaze- 
pam. 

It is evident that prenatal exposure to 
diazepam in the third (final) week of ges- 
tation has consequences for the develop- 
ment of arousal processes in the rat. We 
have demonstrated that prenatal expo- 
sure to diazepam during this period of 
profound neuronal differentiation induc- 
es pronounced alterations in behavioral 
development that normally takes place in 
the third postnatal week. The character- 
istic developmental pattern of locomotor 
activity (presumed to be a consequence 
of isolation in the unweaned rat) has 
been attributed to the asynchronous 
rates of maturation of arousal structures 
and arousal-inhibitory structures (9). 
Similarly, the facilitation of acoustic 
startle behavior by background noise at 
moderate intensities is part of a general- 
ized arousal process seen in rats in a va- 
riety of reflexive and nonreflexive behav- 
iors. The fact that both of these phenom- 
ena are lost after prenatal exposure to 
diazepam suggests that the drug alters 
neuronal development in such a way that 
the behavioral consequences of arousal 
are suppressed. Administration of other 

drugs during the third week of gestation 
in the rat has been shown to interfere 
with neuronal differentiation (15). This 
period may be a time of great sensitivity 
to drugs that act on the central nervous 
system, and may be critical for the in- 
duction of behavioral teratology. 

The practical significance of these re- 
sults will be revealed only by further 
testing in which the intended therapeutic 
usage of these drugs is taken into ac- 
count. The effects of maternal anxiety 
and stress may also be deleterious for rat 
offspring (16), and diazepam may coun- 
ter such effects without increasing the 
overall risk to the offspring. Future stud- 
ies should address the effects of the in- 
teraction of maternal stress and ataractic 
drugs administered during pregnancy on 
the development of progeny. 
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