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Effect of environmental enrichment at different development stages on learning and

memory abilities in hypoxia-ischemic brain injured postnatal rats

PU Zhao-xia, ZHAO Cong-min, LU Li-qun ( Department of Pediactrics, Xingiao Hospital, Third Military Medical University,
Chongqing 400037, China)

Abstract. Objective To observe the effects of environmental stimulation at different stages of develop-
ment on postnatal rats with hypoxia-ischemic brain injury ( HIBI). Methods HIBI postnatal SD rats models
were established by dissecting and ligating the left common carotid artery, and after 2 h of recovery, exposing to
8% oxygen92% nitrogen gas mixture for 2 h. The HIBI rats were randomly divided into early intervention
groups, late intervention group, non-intervention group. Intervention group were kept in enriched environment
before or after weaning for 20 d. Non-intervention group and control group were kept in a standard environment.
Space learning and memory were tested with Morris water maze. Results The ability of space learning and
memory in early intervention group was better than that in late intervention group (P <0.01). The number of
the survival pyramid neurons of hippocampus CA1 section of early intervention group was much more than that of
late intervention group ( P <0.01). There was no marked difference between early intervention group and sham
group. Conclusion The damage in the left hippocampus of early intervention group is decreased obviously,
and the ability of learning and memory is promoted while late intervention group has quiet effects, which indica-
ting that environmental enrichment at pre-weaning improves learning and memory of HIBI rats much more than
that at post-weaning. Changes of pathology in their hippocampus are possibly associated with the effects of envi-
ronment.
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