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Establishment and evaluation of in vivo and in vitro D-galactose induced cognitive

impairment models
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[Abstract] Objective To construct and explore the in vivo and in vitro D-galactose induced cognitive impairment models
and evaluate the application value of the combined models in the study of cognitive impairments. Methods The cognitive im-
pairment mice model induced by D-gal was prepared by continuous intraperitoneal injection of D-gal saline solution for 8 weeks,
followed by detection of learning and memory functions with Morris water maze. The related molecular markers in the brain tis-
sue were assayed to evaluate the effect and application value. D-gal cell model was prepared by adding D-gal in different concen-
trations into the cell cultural medium of neurons harvested from the hippocampus of young mice. The effect and application val-
ue were evaluated by detecting the molecular markers related to the level of cell injury. Results The Morris water maze on the
D-gal model showed that the learning and memory functions of mice in the model group were significantly lower than those in
the control group. Meanwhile, the levels of apoptosis and oxidative stress in the model group were significantly higher than
those in the control group. In the hippocampal neuron model of D-gal, the neurons showed a dose-dependent morphologic and
functional change with the increase of D-gal dose and the levels of apoptosis and oxidative stress were significantly higher than
those in the negative control. Conclusion D-galactose can be successfully used to induce cognitive impairment models both in
vivo and in vitro through the decrease of the learning and memory functions of mice and induction of apoptosis and oxidative
stress in neurons. Combined application of the two models of D-gal can be one of effective and promising tools for the study of
cognitive impairment and pharmacodynamic evaluation.
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