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���������������������	�� Brain plasticity and environmental enrichment in 
Ts65Dn mice, an animal model for Down syndrome (DS). 
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Text: Post-weaning enrichment of the environment (EE) is known to influence 
the expression of genes involved in neuronal structure, synaptic signaling and 
plasticity of the central nervous system (CNS) in normal animals. These 
morphological and physiological effects lead to increased spontaneous and 
exploratory activity, enhanced perceptive abilities, better performance and more 
efficient learning (see Wisniewski, this symposium). The question is whether 
genetic or chromosomal anomalies severely affecting mechanisms underlying 
cerebral development, such as occurring in Down syndrome (DS), would 
compromise the ability to respond to environmental stimulation in terms of 
neural plasticity and behavior.�
A series of studies were performed in our laboratory on an animal model of DS, 
the partially trisomic Ts65Dn mouse, a widely used model for human trisomy 
21. The studies were aimed at exploring the influence of post-weaning EE in 
Ts65Dn mice compared to their control littermates, under several environmental 
conditions. The main results were as follows: 
1. Exploratory behavior was increased in trisomic mice. 
2. Significant improvement of the spatial memory (Morris water maze) was 
observed in female trisomic mice, but was deteriorated in trisomic male mice. 
3. Improved learning activity in female trisomic mice was not accompanied by 
increased dendritic spines, as opposed to control animals. 
4. In the trisomic male animals, the excess of social and/or physical stimulation 
affected cognition by disturbing the emotional and behavioral components of the 
learning process. 
5. Young male trisomic mice showed significant cell proliferation in the dentate 
gyrus of hippocampus. 
6. The learning process  of the Ts65Dn mice was improved pharmacologically 
by reducing the activity of the GABAergic system, an inhibitory system of the 
CNS which is know to be enhanced in DS. 
We conclude that the CNS of the Ts65Dn mice shows neuroplastic responses 
to enrichment. However, significant differences are found when compared to 
control mice. The implications of these observations in the human context will 
be discussed. 
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