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[Abstract] Objective To investigate the effects of clesmatine on the myelination and neural
oscillation-related firing activities during sleep in the hippocampus of adult APP/PS1 mice. Methods Oral
administration of clemastine in drinking water was given to APP/PS1 mice for 3 months to enhance
myelination in adulthood. Based on the treatment regimens, the mice were randomly assigned into APP/PS1
group, APP/PS1+clemastine group, and wild-type (WT) group. Local field potentials combined with three-
dimensional acceleration of the head and neck were employed to determine the brain states, that is,

wakefulness, non-rapid eye movement (NREM) sleep, REM sleep. In vivo multi-electrode arrays were utilized
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to continuously monitor neuronal firing activities in the dorsal hippocampus across the 3 sleep states.

Results (O Oral clemastine administration via drinking water significantly increased MBPprotein
expression levels in APP/PS1+Clemastine mice than the APP/PS1 controls (P<0.001). 2 Clemastine
administration did not alter the time proportions of NREM sleep, REM sleep and wakefulness during the

daytime phase in APP/PS1 mice (P>0.05). (3 Clemastine administration obviously reduced the mean firing

rate of hippocampal pyramidal cells (P<0. 05) while increasing that of hippocampal interneurons (P<0. 05) in

APP/PS1 mice. @ Clemastine administration increased the occurrence rate of hippocampal sharp wave-ripple

(SWR) oscillations during NREM sleep and specifically reduced the firing rate of pyramidal cells during SWR

oscillations in APP/PS1 mice (P<0.05). 3 Clemastine administration had no significant effect on the

hippocampal neuronal firing activity during theta oscillation in REM sleep in APP/PS1 mice (P, >0. 05).

Conclusion Clemastine administration not only enhances the adult myelination, but also rescues both the

SWRs and associated hippocampal neuronal firing during NREM sleep in APP/PS1 mice.
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A': Representative images showing A plaques (red) deposited in the dorsal hippocampus of APP/PS1 (left) , APP/PS1+Clemastine
(middle) and WT (right) mice. B: Comparison of the AB plaque numbers in the dorsal hippocampus among 3 groups of mice. One-
way ANOVA was used. F=14.37, P=0.0003. d, P<0.001. C: Representative images showing the expression of MBP protein
(green) in the dorsal hippocampus of APP/PS1 (left) , APP/PS1+Clemastine (middle) and WT (right) mice. One-way ANOVA was
used. F=38.63, P<0.0001. ¢, P<0.0001. D: Comparison of the MBP fluorescence in the dorsal hippocampus among 3 groups of
mice. E: Representative images showing the expression of NG2 protein (green) in the dorsal hippocampus of APP/PS1 (left), APP/

PS1+Clemastine (middle) and WT (right) mice. F: Comparison of the NG2 fluorescence in the dorsal hippocampus among 3 groups

of mice. One-way ANOVA was used. F=0.43, P=0. 6610.

E1 RAKORSSETTI APP/PS1 /NG D BE8H 1L AU (R HE RN

Figure 1 Oral clemastine administration enhances adult myelination in the hippocampus of APP/PS1 mice.
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A: Classification of NREM steep (left) , REM (middle) sleep and wakefulness (right) sleep. B: Percentage of NREM sleep in the
total recording time. One-way ANOVA was used. F=0.4189, P=0.6615. C: Percentage of NREM sleep in the total recording time.
One-way ANOVA was used. F=0.7026, P=0.3571. D: Percentage of wakefulness in the total recording time. One-way ANOVA was
used. F£=0.4700, P=0.7743. NREM: non-rapid eye movement; REM: rapid eye movement

B2 SDHTTAEX APP/PS1/)RERER- 5 FE 45 MR 200

Figure 2 Effect of clemastine administration on the sleep-wakefulness architecture of APP/PS1 mice
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A': Comparison of average firing rates of hippocampal pyramidal cells in the APP/PS1 (left), APP/PS1+Clemastine (middle) and WT

(right) mice. B: Comparison of average firing rates of the hippocampal pyramidal cells during wakefulness in 3 groups of mice.

C: Comparison of average firing rates of the hippocampal pyramidal cells during NREM sleep in 3 groups of mice. D: Comparison of

average firing rates of the hippocampal pyramidal cells during REM sleep in 3 groups of mice. E: Comparison of average firing rates of

hippocampal interneurons in the 3 groups of mice. F: Comparison of average firing rates of the hippocampal interneurons during

wakefulness in 3 groups of mice. G: Comparison of average firing rates of the hippocampal interneurons during NREM sleep in

3 groups of mice. H: Comparison of average firing rates of the hippocampal interneurons during REM sleep in 3 groups of mice.

a: P<0.05, b: P<0.01, c: P<0.001, d: P<0.000 1

3
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Figure 3 Effect of clemastine administration on the firing rates of hippocampal neurons in the APP/PS1 mice
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A': Representative images showing the firing activities of hippocampal pyramidal cells (PYR) during SWR oscillations in the APP/PS1

(green) , APP/PS1+Clemastine (red) and WT (gray) mice. B: Average firing activities of the hippocampal pyramidal cells during

SWR oscillations in 3 groups of mice. C: Comparison of maximum firing activities of the hippocampal pyramidal cells during SWR

oscillations in 3 groups of mice. D: Representative images showing the firing activities of hippocampal interneurons (IN) during SWR

oscillation in 3 groups of mice. E: Average firing activities of the hippocampal interneurons during SWR oscillations in 3 groups of

mice. F: Comparison of maximum firing activities of the hippocampal interneurons during SWR oscillations in 3 groups of mice. One-
way ANOVA was used. a: P<0.05, d: P<0.0001. SWR: sharp wave ripple
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Figure4 Effect of clemastine administration on the hippocampal neuronal activities during SWR oscillations in the APP/PS1 mice
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way ANOVA was used. a: P<0.05, b: P<0.01, c¢: P<0.001; d: P<0.000 1
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Figure 5 Effect of clemastine administration on the hippocampal neuronal activities during theta oscillations in the APP/PS1 mice
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