2020 4£ 4 A o [ S B 2 April 2020
¥28% H2W ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 28 No. 2

B, B BR3CH, 55, APP/PST XU LR AD AEAL/IN U B DX P Dl 1 FUBR SR A 23 M [0 ] v [ SE 3 s 241, 2020,
28(2): 236-241.

Xing M, Mao JJ, Chen WL, et al. Analyses of magnetic resonance spectroscopy and ultrastructure changes in the hippocampus of
APP/PSI double transgenic AD model mice [ J]. Acta Lab Anim Sci Sin, 2020, 28(2) : 236-241.

Doi: 10. 3969/].issn.1005-4847. 2020. 02. 013

APP/PS1 XUFEFHEIN AD #8Y/)N [ 5y X f% FE PR 5 3%
I 454 53 1
A B E T R A
(1. P 2K 2E PV RS GIFITRE 480 350122; 2. #R A h VGBS 45 A 2 AETE SO R E LR, MM 350122)

[{E] BB WL APP/PSI 3L FEP B X AR 1728 Ak 55 8 s B 0 A 22 [ (R B6K 2R, (o i S R U
T b BT /R R0 26 (AD) B SEBGIF5T . ik il B i S al e APP/PST 5 3E R BRAIRNI | TR 75 =
PP A= A2 ST e BE 1 5 18 5 ST F 0 L PR I 1% (HMRS) K e A 5 4 T D X N-Z Pt R4 &R (NAA) | LB
(mI) JIAGH( Cho) RN 4R ( Glu) SR & i 5 3 20 375 5 Fhy B0 R 8 Ao 20 200 L R L 00 P A 1 R e i, 6 R

5P A: B L e R R SR IR T TR e, L) 22 5 A TR (P < 0.05) ;¥ S [X NAA S5 WLEE (Cr) He

HI 598/ (P < 0.05) ,mL/Cr Fl Cho/Cr 3 (P < 0.05) ; P41 22 4 M 12 T2 I ot 240 I A AR A8 P | TR 48 TR R Tl
PRECEEI N, BT IR DA st B TR AL TR SRR PE S i, Z518 APP/PS1 FER/NRIG S X NAA  ml, Cho 5
R BZE AL AT LA e AD f5 78 i 5 HR B — T R 2R 5 & 100 S B A I L R 2 fih 225 40 10 1 K S5 BLARRAIE , O
APP/PS1 i [H B S 3 i T AD WFST SR L S 3R 478

[ 88  FI/RZCHE B ; APP/PST B FE IR B ; MEFLIR I ;306 5 o B B 4 1

[FESZES) 095-33  [XEk4RIRAE] A [ XEHS] 1005-4847(2020) 02-0238-06

Analyses of magnetic resonance spectroscopy and ultrastructure changes in
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[ Abstract ] Objective To investigate the connection between metabolic features and ultrastructure changes in
hippocampus of APP/PS1 double transgenic mice, and to confirm whether this model is appropriate for Alzheimer’ s disease
(AD) research. Methods A novel object recognition test was conducted to compare learning and memory in APP/PS]
mice with age- and background-matched wild type mice. Metabolic features such as N-acetylaspartate (NAA) , myo-Inositol
(mlI), choline (Cho), and glutamate ( Glu) levels in the hippocampus were assessed using proton magnetic resonance
spectroscopy. Cellular ultrastructures were observed using a transmission electron microscope. Results Compared with wild
type mice, APP/PSI mice exhibited significantly decreased learning and memory ability (P < 0.05), a significantly
reduced NAA to creatine (Cr) ratio (P < 0.05), and increased mI/Cr and Cho/Cr (P < 0.05) ratios in the
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hippocampus. Compared with wild type mice, APP/PS1 mice had the following features: mitochondria in neurons and

astrocytes were irregularly shaped and condensed, there were more secondary lysosomes, astrocytes were over-active, and

there were phagocytosed dystrophic neurites. Conclusions

Pathological changes in NAA, ml, and Cho in the

hippocampus of APP/PS1 mice could reflect abnormal inflammation and aberrant neurites evoked by beta amyloid in AD.

Thus, APP/PSI transgenic mice may represent a beneficial model for AD research.
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Figure 1 Comparison of experimental results of novel object recognition results in two groups of mice (n=12, x + s)
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Note. A,"HMRS spectrum of wild type mice. B, 'HMRS spectrum of APP/PS1 transgenic mice. C, Relative contents of each metabolite to Cr in

hippocampus of two groups. Compared with wild group, * P< 0. 05.

Figure 2 Results of HMRS in hippocampus of mice in two groups (n=12, x + s)
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%, Nuc: AR Ly: FRBIRMi: Zobifd;Sy: Z8fil; Dn. B FRBEATE S i,

B3 AL/ U B XA A (x 25 000, FRR =1 pm) ,

Note. A, Neurons in the wild group: mitochondria scattered and a small number of autolysosomes. B, Neurons of APP/PS1 transgenic group: pyknotic

mitochondria, increased number of autophagolysosomes containing lipid droplets. C, Astrocytes in the wild group: mitochondria scattered. D,
Astrocytes of APP/PSI1 transgenic group: cell swelling, activation, phagocytic dystrophic synapses, mitochondrial degeneration, pyknosis, and
increased lysosomes. Nuc: nuclear, Ly: lysosomes, mit; mitochondrion, Sy: synapse, Dn: Dystrophic neurite.

Figure 3  Ulirastructure of hippocampal cells in two groups of mice( %25 000, Bar=1 pwm)
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