634 M. KAWAGUCHI, ET AL.

volved in the manifestation of ASDs, because maternal
stress associates with the prevalence rates of ASDs in
humans [2, 21, 36]. Further more, maternal glucocorti-
coids modulate the developing HPA-axis and ASDs-like
behaviors in rodents [10, 15,22, 25,37, 38] and primates
[32,33]. For example, maternal adrenalectomy increas-
es maladaptive behavior in the forced swim test [38],
and maternal stress alters social behavior and the oxy-
tocinergic system in the adult offspring of rodents [22].
The removal of, or an increase in, maternal glucocorti-
coids leads to similar consequences: immobility in the
forced swim test and hypothalamic glucocorticoid recep-
tor expression in adult offspring [38]. Impairment in
social recognition behavior may reflect a decrease in
plasma corticosterone concentration in IBP-exposed
dams [19]; however, further studies are, necessary to
confirm this.

Previously, we showed that maternal exposure to IBP
decreased uterine sensitivity to estrogen, which may be
reflected in estrogen receptor (ER) expression in adult
female offspring [19]. Similarly, previous works have
shown that ER expression in animals treated with other
estrogenic compounds is significantly lower than thatin
control animals [20, 35]. Interestingly, ER plays a role
in mediating social recognition in female mice, as ERa
and ERB knockout mice have specifically impaired so-
cial recognition [6]. In addition, ERa and ERf play a
crucial role in oxytocin-dependent social recognition [6].
Therefore, impairment of social recognition may reflect
low sensitivity to estrogen from fat, adrenal and brain'in
IBP-exposed female rats, though puberty, estrous cycle,
plasma estradiol and gonadotropin appear normal [19].

In conclusion, this study represents the first investiga-
tion of the effects of endocrine-disrupting chemicals on
social recognition. Social recognition in rodents has
been implicated in oxytocin, vasopressin and cell adhe-
sion molecule 1 3, 27, 34], and impairment of these
chemicals’ function is associated with human ASDs [16,
40]. One of the prominent social dysfunctions in autism
is abnormal social recognition. Environmental factors
including exposure to chemicals are likely to account
for a major proportion of the increased prevalence of
autism. Early exposure to chemicals may have played
a role in the increasing prevalence of ASDs, through
changes in the HPA-axis or estrogen sensitivity.
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