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Abstract: [ Objective] To observe whether PT109 [5- (1, 2—dithiolan—3—yl) -N— (4~ (isoquinolin—5—ylamino ) cyclo-
hexyl) pentanamide | could improve the cognitive dysfunction in sporadic AD mice induced by lateral ventricular injection
of streptozotocin and study the underlying mechanisms. [ Methods] Thirty—two seven—week—old male C57BL/6 mice were

randomly divided into 4 groups: control group (7 mice), model group (7 mice), PT109 low dosage group (9 mice) and
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PT109 high dosage group (9 mice). To establish the sporadic Alzheimer’ s disease, these mice were injected with intra-
cerebroventricular streptozotocin on the first and third day (3 mg/kg, 5 WL per injection site). Then PT109 (30, 100 mg-
kg'+d™") was injected intraperitoneally. Two weeks later, Morris water maze and step through test were used to evaluate the
effect of PT109 on the learning and memory ability of AD mice. The AD related indexes such as microglia, neurons, den-
dritic spines and phosphorylated Tau protein were detected by immunofluorescence , immunohistochemistry, western blot-
ting and Golgi staining. [ Results] The behavioral experiments results showed that PT109 could improve the learning and
memory impairment. The immunofluorescence and immunohistochemistry staining results showed that compared with mod-
el group, PT109 reduced the number of Ibal positive cell in hippocampus region (low dosage: P <0.001, high dosage: P <
0.001) and high dosage PT109 increased the total number of MAP2 and Tujl positive cell in hippocampus and cortex re-
gion (P <0.05, P <0.01). The Golgi staining results showed that compared with model group, PT109 increased the density
of dendritic spines (low dosage: P <0.001, high dosage: P <0.001). The western blotting results showed that compared
with model group, PT109 decreased the protein levels of NLRP3 (high dosage: P <0.05 ) and phosphorylated Tau protein
(low dosage: P <0.05, high dosage: P <0.01 ), and high dosage PT109 increased the protein levels of PSD95 (P <0.05)
and phosphorylated GSK3B (P <0.05).[Conclusion] PT109 could improve the learning and memory impairment of icv—

STZ mice, which might be related to the regulation of GSK3B/Tau pathway.

Key words: Alzheimer’s disease; streptozotocin; PT109; multi—kinase inhibitor
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A: The swimming speed of mice in adaptability test. B: The swimming speed of mice in hidden platform test. C: Mean escape latencies of mice in

hidden platform test. D: The swimming speed of mice in probe test. E: The platform crossing times in probe test. F: Percentage of path in target quadrant

(%) in probe test. G: Percentage of time in target quadrant (%) in probe test. H: The mean latency of mice in step—through test. I: The times of entering

dark chamber of mice in step—through test. Data were presented as the mean + S.E.M. and analyzed using one=way ANOVA followed by Tukey post hoc

test (two—way ANOVA followed by Tukey post hoc test was used for the data analyzing of latency in hidden platform test in MWZ). N = 7-9 mice/group,

VP <0.05,? P <0.01, % P <0.001 compared with icv—STZ group.

B2 PT1093 & icv-STZ/MNRAIF S IZBE
Fig.2 PT109 improved spatial learning ability of icv—STZ mice
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A :Images of sections stained for Ibal by the method of immunofluorescence staining in hippocampus and cortex regions. B: Quantifications of mi-

croglia number in hippocampus and cortex regions, respectively. C:Images of sections stained for Ibal by the method of immunohistochemistry staining

in hippocampus and cortex regions. D : Quantifications of microglia number in hippocampus and cortex regions, respectively. E: Images of NLRP3 in hip-

pocampus regions of icv=STZ mice. F: Quantitative analysis of NLRP3. Data were presented as the mean + S.E.M. and analyzed using one—way ANOVA

followed by Tukey post hoc test. N = 5 mice/group for immunofluorescence and immunohistochemistry staining; N = 3 mice/group for western blotting.

VP <0.05,% P <0.001 compared with icv=STZ group, scale bar = 40 wm (A) and 200 pm (C), respectively.
B3 PT109 D icv-STZ/NR/NER B R £ 2 7 P2 {X NLRP3 | B RiAKF
Fig.3 PT109 reduced the number of microglia and decreased NLRP3 levels in icv—STZ mice
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neurons number in hippocampus and cortex regions respectively. Scale bar = 40 wm. Data were presented as the mean + S.E.M. and analyzed using one—
way ANOVA followed by Tukey post hoc test. N = 6 mice/group. " P <0.05,? P <0.01,? P <0.001 compared with icv—=STZ group.
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