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摘要 

1 

 

摘要 

阿尔茨海默病（Alzheimer’s disease，AD）又称为老年痴呆症，是一种进行

性发展的神经退行性疾病。Appoptosin 是 AD 致病过程中的关键新蛋白，APP-

Appoptosin 通路多靶点活性评估体系是筛选抗老年痴呆活性成分的有效手段。茋

类化合物是一类具有良好的抗老年痴呆活性的天然产物，前期研究发现宫部苔草

酚 C 等茋类化合物能够通过抑制 β-分泌酶的活性，降低与老年痴呆密切相关的

Aβ 蛋白的产生。本课题在前期研究的基础上，选择了宫部苔草酚 C 含量丰富的

砂钻苔草作为研究对象，对其中的茋类化合物进行化学成分研究，以期发现更多

结构多样的茋类化合物，通过 APP-Appoptosin 通路多靶点活性评估体系筛选抗

老年痴呆活性成分。 

本文综合运用了硅胶柱色谱、ODS 柱色谱、Sephadex LH-20 凝胶柱色谱、

分析型 HPLC、半制备型 HPLC 以及重结晶等方法，从砂钻苔草 60%乙醇提取物

大孔树脂 60%洗脱部分中分离得到了 21 个单体化合物。利用核磁共振波谱、质

谱、紫外吸收光谱和化合物的理化性质对其中 18 个化合物进行了结构鉴定，其

中茋类化合物 8 个，黄酮类化合物 8 个，其他类化合物 2 个。化合物 18 为新化

合物，化合物 5、6、7、12、14、16、17、19、20、21 为苔草属植物中首次分离，

化合物 2、8、13、15 为砂钻苔草中首次分离。 

用过氧化氢损伤 N2a695 细胞（稳转 APP695 的小鼠神经瘤细胞系）及人神

经母细胞瘤细胞(SH-SY5Y)建立体外神经细胞损伤模型，利用 MTT 法检测样品

对 N2a695 以及 SH-SY5Y 细胞增殖的影响，结果显示针对两种不同的细胞系，

化合物 1、3、7、8 及化合物 2、13、16、21 具有一定的神经保护作用；western 

blot 实验结果显示化合物 3、12、15 作用于 SH-SY5Y 细胞，可使 appoptosin 蛋

白表达下调；同时使用 MTT 法检测分离的化合物对 8 种肿瘤细胞系的细胞毒活

性，其中一些化合物具有明显的细胞毒活性，IC50 值范围为 3.25-44.82 μM。 

 

关键词：砂钻苔草；化学成分；抗老年痴呆 
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Abstract 

Alzheimer's disease (AD) is a progressive neurodegenerative disease. Appoptosin 

is a key new protein in the process of AD pathogenesis. The multi-target activity 

evaluation system of APP-Appoptosin pathway is an effective way to screen active 

constituents with anti-Alzheimer's activity. Stilbenoids are a class of natural products 

with good anti-Alzheimer's activity. Previous studies have found that stilbenoids such 

as miyabenol C can reduce the production of Alzheimer's related Aβ protein, by 

inhibiting the activity of β-secretase. Based on the previous research, this paper select 

Carex kobomugi Ohwi as the research subject, which is a rich source of miyabenol C, 

and focus on the isolation of stilbenoids. More structurally diverse stilbene compounds 

are expected to be found and screened for anti-Alzheimer's active ingredient by the 

multi-target activity evaluation system of APP-Appoptosin pathway. 

In this research, the chemical constituents of C. kobomugi were investigated and 

21 compounds were isolated from 60% ethanol extracts of the plant by using the 

methods of Silica gel column chromatography, ODS column chromatography, 

Sephadex LH-20 gel column chromatography, analytical HPLC, semi preparative 

HPLC and recrystallization. The structures of these compounds were identified on the 

basis of the data from NMR, MS spectra, physical properties and chemical properties. 

Among the 21 compounds, there are 8 stilbenes, 8 flavonoids and 2 other types of 

compounds. Compounds 5、6、7、12、14、16、17、19、20、21 were separated from 

the Carex genus for the first time, Compounds 2、8、13、15were separated from 

C.kobomugi for the first time. Compound 18 was isolated as a new compound. 

The neuronal cell injury model was established by damaging N2a695 cells 

(mouse tumor cell line transfected human APP695) and human neuroblastoma cells 

(SH-SY5Y) with H2O2. The effects on the proliferation of N2a695 and SH-SY5Y cells 

of the compounds were examined by MTT assay. As a result, compounds 1, 3, 7, 8 and 

compounds 2, 13, 16, 21 have neuroprotective effects on two different cell lines 

respectively; the results of western blot showed that the expression of appoptosin was 
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down-regulated by compounds 3, 12 and 15 on SH-SY5Y cells. Meanwhile, MTT assay 

was used to detect the cytotoxic activity of the isolated compounds on eight tumor cell 

lines. Some of them show obvious cytotoxicities with IC50 ranges from 3.25 to 44.82 

μM. 

 

Key word: Carex kobomugi Ohwi; Chemical constituents; anti-Alzheimer's 
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缩略语说明 

AD Alzheimer’s disease 

Aβ amyloid-β peptide 

CC Column chromatography 

ODS Octadecylsilane 

HPLC High performance liquid chromatography 

HR-ESI-MS High resolution electrospray ionization-mass spectroscopy 

NMR Nuclear magnetic resonance 

HSQC 1H-detected heteronuclear single-quantum correlation 
1H-1H COSY 1H-1H Correlation spectroscopy 

HMBC 1H-detected heteronuclear multiple-bond correlation 

DMSO Dimethyl sulfoxide 

MTT 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 

m/z Mass to charge ratio 
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