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Abstract: Objective To investigate the pathological changes and 'H-proton magnetic resonance spectroscopy (‘H MRS) features
of experimental rat injected with AB,.., in hippocampus to induce Alzheimer's disease (AD). Methods Forty healthy Sprague
Dawley (SD) rats were randomly divided into Sham group and AD group. The SD rats in AD group were injected with AB,.., in
hippocampus to induce AD, while the SD rats in Sham group were injected with normal saline. The morphology of neurons in
hippocampus CA, area was observed with hematoxylin-eosin (HE) staining; the deposition of AP} was assessed by immunochemical
staining; the memory function was evaluated by Morris water maze. Herein, we used 'H MRS images to evaluate the levels of
NAA, Cho, Cr and Lac in the brains of AD rats. Results Compared with those in Sham group, the abilities of learning and memory
in AD group were reduced for the rats in AD group extended their time for swimming the whole process and increased the mistake
times (P<0.01). Under microscopy, AD group displayed obviously decreased number of neurons and higher karyopyknosis rate
in the hippocampus CA, area as compared with Sham group. Within AD group, the number of neurons in the hippocampus CA,
area was significantly lower and karyopyknosis rate was higher in the injected lateral as compared with contra- lateral.
Immunohistochemical staining was negative for A, in Sham group, but positive in AD group. In AD group, the injected lateral
showed a higher positive rate of AB,.than the contralateral. 'H MRS revealed that no significant difference was found in the level

of compounds (NAA, Cho, Cr and Lac) between two laterals in Sham group. Compared with Sham group, AD group showed
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a decrease in NAA/Cr, and increases in Cho/Cr and Lac/Cr. Within AD group, the comparison demonstrated that the injected
lateral had a decrease in NAA/Cr (P<0.05) and increases in Cho/Cr (P<0.01) and Lac/Cr (P<0.01). Conclusion Ap,... could cause
significant injury to neurons in the hippocampus CA, area in rats, resulting in reduced memory functions. The NAA/Cr changed

significantly at 4 weeks after the injection of AP ., in accord with the changes in the expression of A . found in

immunohistochemical staining, suggesting that detecting NAA/Cr changes by 'H MRS might be helpful for the early clinical

diagnosis of AD.
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Tab.1 Score of Morris water maze for experimental rats injected

with A.-.. in hippocampus(n=20, Mean=SD, s)

Time after injection

Group  Before injection

2 weeks 4 weeks
Sham 20.36+4.14 21.54+4.26 23.754+5.48
AD 38.03+£6.12%* 45.62+9.34%** 25.1246.40

AD: Alzheimer's disease; **: Compared with Sham group, P<0.01

2.2 'H MRS ¥ 3%

Sham ZH XU K 'H MRS 45 570 i P25 5
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2 BEMHARBEAR 'HMRS (=20, ¥ +5)
Tab.2 Changes of '"H MRS in experimental rats injected with A,
in hippocampus (n=20, Mean+SD)

Group NAA/Cr Cho/Cr Lac/Cr

Sham Contralateral 1.27+0.21 1.68+0.34 1.80+0.46
Injection side 1.21+£0.23 1.57+£0.26 2.07+0.37
AD Contralateral 1.02+0.22 2.45+0.52 2.31+0.34

Injection side ~ 0.7240.15*  3.324+0.47** 3.71£0.71*

'H MRS: 'H-proton magnetic resonance spectroscopy; *, **: compared with

contralateral in AD group, P<0.05, P<0.01
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a: Contralateral hemisphere

b: Injected hemisphere

El1 E5 AR B SEFEMRRARREFIEFZ T W (HE R E, x400)
Fig.1 Pathological changes in experimental rats injected with A ... in hippocampus to induce AD
(HE staining, x400)
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a: Contralateral hemisphere

b: Injected hemisphere
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Fig.2 Changes of Af3,.expressingin experimental rats injected with A3, in hippocampus to induce AD

(Immunohistochemical staining with antibody of A B,-.., DAB staining, x400)
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