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Effect of ovariectomy on cognitive function and hippocampal estrogen receptor
expression in APP/PS1 mice
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[ Abstract]  Objective The present study aimed to observe the changes in AR deposition and estrogen receptor
levels in the hippocampal tissue of female APP/PS1 mice with Alzheimer’ s disease ( AD) after receiving an ovariectomy at
different ages. Methods 3-month-old APP/PS1 female mice were divided into three groups, with 20 mice in each group.
Ten mice were treated with bilateral ovarian resection via abdominal surgery as the model (ovx) group. The 10 mice in the
control (sham) group underwent surgery in which an equivalent volume fat was removed from the corresponding area. After
3, 4, and 5 months, APP/PS1 mice were assigned to 6-, 7-, and 8-month age groups. The cognitive function of the APP/

PS1 mice of different ages was evaluated using the Morris water maze. Morphological changes to intracellular organelles in
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the CA1 area of the hippocampus of the two groups of mice were observed using transmission electron microscopy.

Immunofluorescence staining was used to detect the deposition of AP in the CA1 area of the hippocampus of the two groups

of mice. ELISA was used to detect the levels and contents of serum estrogen, ROS, SOD, and MDA, and Western blot was

used to determine the expression levels of ERa and ERB. Results As the ovx group mice increased in age, their escape

latency in the water maze test gradually lengthened, the deposition of AR in the hippocampal CA1l area increased, the

mitochondrial swelling of hippocampal neurons increased, and larger amounts of lipofuscin and amyloid deposition were

observed in the cytoplasm. Their serum E, levels and SOD activity decreased, while their ROS levels and MDA contents

increased, and the expression of ERa and ERB in the hippocampal tissue decreased. Conclusions Ovariectomy in mice

with low estrogen status may exacerbate hippocampal AP deposition and age-dependent cognitive decline.
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Figure 1 Time flow chart for the preparation of APP/PS1 mouse model
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Figure 2 Effects of ovariectomy on spatial learning and memory in different months of APP/PS1 mice
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Figure 3 Effect of ovariectomy on the expression of AP in different ages APP/PS1 mice hippocampal CA1 region
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Figure 5 Effects of ovx on E, levels, ROS levels, SOD activity, and MDA content in different age of APP/PS1 mice



] LA R 2 24k 2024 4F 10 A% 34 55 103 Chin J Comp Med, October 2024, Vol. 34,No. 10

A
ERa RNy TN eE— 60 kDa
GAPDH | (D D S D S S | ;7
P AR XPEE BRSO
6 Hit 7 Hi 8 Hi
Sham  Ovx Sham  Ovx Sham  Ovx
6 month 7 month 8 month
B P — —
GAPDH | s S S S s - |37 D1
PG B XFHE BUR XM B
6 Hit 7 Atk 8 Hi
Sham  Ovx Sham  Ovx  Sham  Ovx
6 month 7 month 8 month

1.5 sham 41X EE, “P<0. 05,

0.5 7

ERo«/GAPDH

BRSO OREAR XM BOR
6 Hift 7 Hit 8 Hit
Sham  Ovx  Sham Ovx Sham  Ovx
6 month 7 month 8 month

41

ERB/GAPDH

X ORI X BEAL XM R
6 Hiik 7 Hi 8 Hid
Sham  Ovx Sham  Ovx Sham  Ovx
6 month 7 month 8 month

B 6 ovx X AEHE APP/PS1 /NRIE S 2HE4 ERa A ERB 7K HI52 1

Note. Compared with the sham group, “P<0. 05.

Figure 6 Effect of ovx on ERa and ERB in hippocampal tissue of different ages APP/PS1 mice
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