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Abstract: [ Objective] To investigate the effect of the M2 microglia marker Arginasel (Argl) knockdown on cognitive
function in APP/PS1 transgenic mouse model of Alzheimer’s disease (AD).[Methods] Arginasel genetically engineered
mice were used and divided into C57BL/6 control group (WT), Arginasel low expression group (Argl*"), Alzheimer’s
disease mouse model group (APP/PS1), Arginasel, APP/PSI transgenic mice Arginasel low expression group (Argl™ ;

APP/PS1). We used open field test (OFT) to assess the autonomous activity and adaptive capacity of mice; morris water
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maze experiment (MWM) to evaluate learning and memory function of mice; thioflavine—S staining to observe the brain
amyloid B—protein (AB) deposition in mice; immunofluorescence staining to detect the expression of microglia markers
ionized calcium—binding adaptor molecule 1 (lbal) , transmembrane protein 119 (Tmem119) and lysosomal protein
(CD68) ; Elisa to determine AR, ,, and AB, ,, expression in hippocampal and cortical tissues; and protein immunoblot
(Western blot) to measure the expression of amyloid precursor protein (APP), beta—site APP-cleaving enzyme (BACE),
enkephalinase (NEP), and interleukin—18 (IL-1B).[Results] Compared with APP/PS1 group, Argl™ ; APP/PS1 group
showed significantly increased duration and frequency in central area (P<0.00 1) ; significantly reduced escape latency (P
<0.001) , significantly increased dwell time, path length in the target quadrant and times of crossing the platform (all P<
0.05) ; significant decrease of AR deposition in the hippocampus (P<0.000 1) and significant increased expression of
CD68 by microglia in the hippocampal region (P=0.039 2, P=0.000 3) ; decreased levels of AB, ,,, AB, ,,, APP, IL-18
and increased expression of NEP protein (P<0.000 1). No significant difference in BACE protein expression (P=0.497 7)
was found. [ Conclusion] Down-regulation of Argl may promote microglia activation in the brain, up-regulate the level of

AB-degrading enzyme NEP, reduce AR deposition and neuroinflammation in the brain, thus improve the spatial learning

capacity of APP/PS1 mouse model of AD.
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A: Cumulative distance travelled (mm) in the entire box (total), the periphery and the center zone during the 10 min session in the OFT. B: Repre-

sentative tracks of movement patterns of mice in an open field box. C: The percent time that was spent in the center zone during 10 min sessions in the

OFT. D: Entries into the center zone during the 10 min session in the OFT. E: Escape latencies in the center zone. Data are presented as the Means +

SEM. " P< 0.05,? P< 0.01, compared with APP/PS1 group after ANOVA, n = 8).
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Fig.1 The exploratory behaviors and anxiety behaviors of mice were compared in OFT
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A: Escape latencies in the hidden platform phase and escape latencies was significantly improved in the other groups on Day4 and Day5 compared
to the APP/PS1 group. B: In the probe phase, data are presented as the percent time and percent distance in the target quadrant. C: In the probe phase,
the times of crossing platform in the target quadrant. D: Swimming speed observed in the probe phase. E: Representative tracks of movement of mice in a
pool. Data are presented as the Means = SEM. ! P< 0.05, 2 P< 0.01,compared with APP/PS1 group (A: two—way ANOVA, B-=D: one-way ANOVA; n =
8).
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Fig. 2 The cognitive functions of mice in each group were compared by MWM
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A: Representative pictures of mouse cerebral AR plaque staining by Thioflvin S(green). B: Take 8 equal distance brain slices from each group for
Thioflvin S staining, the percentage of stained plaque was analyzed quantitatively. C: The average number of plaques on each slice was analyzed quanti-
tatively. Data are presented as the Means+SEM. " P<0.001, compared with APP/PS1 group after ANOVA, n = 8.
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Fig.3 Comparison of Af3 area and number by Thioflvin S staining
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A: AB, Ibal and Tmem119 immunofluorescence of hippocampus in each group (200x, 630x). B: Relative AP fluorescence area in each group, n
=6. " P<0.05. C: Pearson’s coefficient in each group, n=6, all P>0.05. D-E: Tmem119 and CD68 immunofluorescence of hippocampus in each group
(630%) and Relative CD68 fluorescence area in each group, n=6." P=0.0338, * P=0.0392 after ANOVA. F=G: Argl and CD68 immunofluorescence
of hippocampus in each group (630%) and relative Argl fluorescence area in each group, n=6. " P<0.05, * P<0.01, * P<0.001.
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Fig. 4 Immunofluorescence intensities of mouse hippocampal A3, Ibal, Tmem119, CD68, Argl
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A: The level of AB, ,, in hippocampus and cortex in each group, n=8, F=5.530, P=0.004 1; F=14.5, P<0.000 1, "P< 0.05. B: The level of AB, ,, in
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Fig. 5 Expression of AB,_,, and A3, ,, in hippocampal and cortical tissues of mice
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