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ABSTRACT Objective: Study the effect and mechanism of Flax lignans on learning and memory in type 2 diabetic mice. Methods:
Male C57 mice were randomly divided into 3 groups, control group (Con), type 2 diabetes mellitus group (DM) and Flax lignans
treatment group (DM+FL). Except Con group, all mice were fed with high-fat diet and injected with streptozotocin intraperitoneally to
induce type 2 diabetes mellitus, and the DM+FL mice were given 10 mg/kg FL by intragastric administration once daily for 14 days, mice
in other two groups were given an equal volume of saline. New object recognition test and Morris water maze method were used to test
the learning and memory function of mice, and protein levels of BDNF and pGluA1-Ser845 were detected by Western blot method.
Results: Compared with the Con group, the recognition index was significantly decreased (P<0.01) in DM group during new object
recognition test, the escape latency of the DM group mice was prolonged (P<0.05), and the wandering time in the target quadrant was
reduced (P<0.01). Protein expression levels of BDNF and pGluA1-Ser845 in hippocampus of DM mice were significantly lower than
those in Con group (P<0.01). Compared with the DM group, DM+FL group could increase the recognition index (P<0.01), reduce escape
latency (P<0.05) and prolonged wandering time in the target quadrant (P<0.05). The protein expression levels of BDNF and
pGluA1-Ser845 in hippocampus of DM+FL mice were significantly increased (P<0.01). Conclusions: Flax lignans could obviously
improve the learning and memory in type 2 diabetic mice, and increasing protein levels of BDNF and pGluA1-Ser845 in hippocampus of
DM mice may be the underlying mechanism.
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Table 1 Change of body weight and blood glucose levels of mice in each group pre and post treatment(x +s, n = 10)
Weight(g) Blood glucose level( mmol/L )
Groups
Day 34 Day 48 Day 34 Day 48
Con 25.82+ 1.49 29.35+ 2.17 5.28+ 0.76 5.97+ 0.81
DM 27.06% 1.72 30.29+ 1.86 23.82% 4.95%* 24.13% 4.61**
DM+FL 2637+ 2.03 29.62+ 2.09 24.15% 3.79** 18.63% 3.34**
Note: compared with Con group, “P<<0.01.
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Fig. 1 Effect of FL on recognition of new objects in diabetic
encephalopathy mice. A. Schematic diagram of new object recognition
experiment in mice; B. New object recognition index of mice ( compared

with Con group, “P<<0.01; compared with DM group, #P<<0.01. n=10)
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Fig. 2 Effect of FL on spatial learning and memory of mice with type 2 diabetes mellitus. A. Mouse Morris water maze experiment training phase

(with invisible platform) escape latency; B. Mouse Morris water maze test stage (No platform) target quadrant wandering time.

( compared with Con group, "P<<0.05,”"P<<0.01; compared with DM group, “P<<0.05; n=10)
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Fig. 3 Effect of FL on expression level of BDNF protein in hippocampus in
type 2 diabetic mice (compared with Con group, “P<<0.01; compared with
DM group, #P<<0.01. n=3)
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Fig. 4 Effect of FL on expression level of pGluA 1-Ser845 protein in
hippocampus of type 2 diabetic mice (compared with Con group,

“P<<0.01; compared with DM group, *P<<0.01. n=3)
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