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Abstract: Objective To explore the possible mechanism of ellagic acid in treatment of Alzheimer’s disease (AD). Method Twenty-
four SPF-grade APP/PSI double-transgenic mice were randomly divided into four groups: Model group, huperzine A (0.1 mg-kg™")
group, and high- and low-dose ellagic acid groups (20, 50 mg-kg "), with six mice in each group. Additionally, six SPF-grade 3-month-
old C57BL/6J wild-type mice were selected as the control group. All groups received intragastric administration for 60 consecutive

days. Spatial learning and memory abilities were assessed using the Morris water maze test. After random sacrifice, colonic tissue
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morphology was examined by hematoxylin-eosin (HE) staining, expression of tight junction proteins ZO-1 and Claudin-1 was analyzed
via immunohistochemistry, and intestinal microbiota diversity and dominant species distribution were evaluated by 16S rRNA
sequencing. Results In the place navigation test, compared to the control group, the escape latency in the model group was
significantly prolonged (P < 0.01); Compared to the model group, escape latency was significantly shortened in both the high- and
low-dose ellagic acid groups and the huperzine A group (P < 0.01). In the spatial probe test, the time spent in the target quadrant and
the number of platform crossings were significantly reduced in the model group compared to the control group (P < 0.01). The time
spent in the target quadrant and the number of platform crossings were significantly increased in the huperzine A group and both ellagic
acid dose groups compared to the model group (P <0.05 or 0.01). Compared to the control group, significant morphological differences
were observed in the colon tissues of the model group and the low-dose ellagic acid group; However, fewer differences were noted in
the huperzine A and high-dose ellagic acid groups. Strong positive expression of ZO-1 and Claudin-1 proteins was observed in the
control group, while their expression levels were significantly decreased in the model group (P < 0.01). Compared to the model group,
expression levels were significantly elevated in the huperzine A and ellagic acid groups (P < 0.01). Microbial richness and diversity in
the model group were markedly lower than those in the control group; Treatment with high-dose ellagic acid improved microbial
richness and diversity in AD mice. Compared to the control group, the abundance of Bacteroidetes was significantly reduced in AD
model mice, while Firmicutes and pro-inflammatory Proteobacteria were abnormally increased. Following ellagic acid intervention,
the imbalanced abundances of Firmicutes and Bacteroidetes were effectively restored, and the abundance of Proteobacteria significantly
decreased. At the genus level, baseline abundance of Lactobacillus had already increased in the model group; After ellagic acid
treatment, the abundance of pro-inflammatory Desulfovibrio decreased, while that of Lactobacillus and Allobaculum further increased.
Conclusion FEllagic acid can improve AD by regulating tight junction protein expression, enhancing intestinal barrier function,
reducing intestinal permeability, and improving gut microbiota structure.
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Table 1 Comparison of escape latency periods among different groups of rats ( X s, n=6)

3 &/ TR LR /s
(mgkg™) EABS EVPN H3R HAR
of e — 4438+2.58 34.134+1.85 21.03+1.76 11.58+1.34
TR — 56.98+2.11 55.38+2.63* 50.93+1.84* 47.58+1.38"
ey 2 0.1 42.11+1.80 31.00+2.06" 22.8341.95% 14.724+1.47%
BAER 20 49.06+1.92 38.25+2.02% 23.9341.84% 15.814+1.38%
50 46.09+1.91 34.59+1.45% 21.03 +1.76% 13.76 £1.21%

xRt "P<0.01; SHEALE: #P<0.01.

P <0.01 vs control group; P < 0.01 vs model group.

wHE i FRT BETERS 20 mrkg ! YEAEHS 50 mgkg !

El1 KEEHRELE

Fig. 1 Route map of water maze

#2 BHENRFUTERBAMBFRRIEERELLER (X £s, n=6)

Table 2 Comparison of crossing platform times and target quadrant dwell time among different groups of rats ( X £s, n=6)

4151 FIE/(mgkg™) kT B I H br G PR BRI 18] /s
X i — 22124222 3.05+1.05
(o et — 11.05+£1.90 1.00+0.63*
ey Z i 0.1 1922+42.11%# 2.67+0.81%
LZ ATy 20 15.08+1.87* 2.50+1.04%
50 20.07 % 1.90% 2.83+0.75%

HXHA L P<0.01; SEMALLE: “P<0.05 #P<0.01.
P <0.01 vs control group; *P < 0.05 *P <0.01 vs model group.
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Fig. 2 HE staining of colon tissue in mice from each group (x100)
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Table 3 Expression levels of Claudin-1 and ZO-1 proteins

in colon tissues of mice in each group ( X *s, n=6)

2H 5 IR/ Z0-1 Claudin-1
(mgkg™)
PO — 0.5240.044 0.4940.025
7Y — 0.214+0.036*  0.19+£0.02044
AT 0.1 0.384+0.043"  0.37£0.019"*
AR 20 0.234+0.004  0.23+£0.023"*
50 0.3040.027"% 0.2840.015"+%

Lxt AL 24P<0.01; SHMAIE: "P<0.05 "P<0.01;
HREMPALE: *P<0.05 “P<0.01; S EHERLL
#: *P<0.05.

AAP <0.01 vs control group; "P<0.05 ""P<0.01 vs model group; *P <
0.05 P < 0.01vs huperzine A group; “P < 0.05 vs low-dose ellagic

acid group.

E3 ZENREFES Z0-1 EBFRIE (X100)

Fig.3 ZO-1 protein expression in colon tissue of mice in each group (x100)

':,!.' AREE LR

HTAERR 20 mg-kgt

B4 SHENRLEFELR Claudin-1 EAFRIX (X100)
Fig. 4 Expression of Claudin-1 protein in colon tissue of mice in each group (x100)
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Fig. 7 Effect of ellagic acid on Beta diversity of gut microbiota in APP/PSI mice
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Fig. 8 Effects of ellagic acid on phylum level species

composition of gut microbiota in APP/PS1 mice
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Fig. 9 Effect of ellagic acid on species composition of gut

microbiota at family level in APP/PS1 mice
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Fig. 10 Effects of ellagic acid on species composition of gut

microbiota at genus level in APP/PS1 mice
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Fig. 11 LEfSe analysis of intestinal microbiota in APP/PS1 mice treated with tannic acid
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