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Effects of preweaning enrichment on activity-regulated cytoskeletal protein expres-
sion and long-term memory in rats

LU Cheng-Qiu, ZHONG Le, TIAN Ying, YAN Chong-Huai, SHEN Xiao-Ming. Shanghai Key Laboratory of Children's En-
vironmental Health ,Shanghai Institute for Pediatric Research,Shanghai Xinhua Hospital Affiliated to Shanghai Jiao Tong
University School of Medicine, Shanghat 200092, China ( Shen X-M, Email ;. xmshen@ shsmu. edu. cn)

Abstract: Objective To investigate the effects of preweaning enrichment on the expression of activity-regulated
cytoskeletal protein ( Arc), an immediate early gene, and on the long-term memory in rats. Methods Forty neonatal
Sprague-Dawley rats were randomly assigned to control group ( standard environment, n =20) and experimental group
(enriched environment, n=20). The experimental group received enriched environment exposure from postnatal day 10
until weaning (2 weeks, 20 minutes per day). The open field and novel object recognition tests were performed at postnatal
day 28. Arc expression was detected by Western blotting and immunohistochemistry. Results  There was no significant
difference in the open field test between the two groups. However, in the novel object recognition test, the experimental
group rats performed significantly better than the control rats after 1 and 24-hr retention. The preference index in the
experimental group after 1-hr (59.61% +9.61% vs 50.46% +9.34% ; P <0.05) and 24-hr retention (62.72% =+
14.12% vs 52.39% +£9.16% ; P <0.05 ) was significantly higher than that in the control group. Arc expression in both
areas CAl and DG of hippocampus in the experimental group increased significantly compared with that in the control group
(P<0.01). Conclusions Preweaning enrichment can up-regulate the expression of immediate early gene, Arc, in the
hippocampus of the rats, and promote their long-term memory. [ Chin J Contemp Pediatr, 2008, 10 (2) :179 —182]
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BH4E H (activity-regulated cytoskeletal protein, Arc)
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