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[ Abstract ] Objective; To explore the effect of Erzhiwan on the biological basis of mice of ovariectomized-
induced Alzheimer’s disease ( AD) by proteomic method. Method: Ovariectomized mice were randomly divided
into model group, positive control group, high-dose Erzhiwan group and low-dose Erzhiwan group, with 14 mice in
each group. Another 14 mice were included in the sham operation group. Six weeks later after the operation, the

mice in the sham operation group and the model group were given the same volume of distilled water, high and low-
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dose Erzhiwan groups were given the corresponding drugs by gavage, with the drug concentration of 2, 1 g-kg™ ",

and the positive control group was injected with estradiol benzoate 0.02 mg every other day.

The drug

administration lasted for 32 days. Proteins were extracted from the mice’s hippocampus, and detected by Nanol-ESI

liquid-mass spectrometry system,

made for the hippocampal proteins by SIEVE software.

and then identified by Protein Discovery software; and a quantitative analysis was

PANTHER Classification System was used for gene ontology

(GO) analysis of differential proteins, and Kyoto Encyclopedia of Genes and Genomes (KEGG) was used to enrich

signal pathways. Result;

Compared with the model group, there were more than 80 differentially expressed proteins

in the normal group and the high and low-dose Erzhiwan groups. Through the GO analysis, these proteins could be

divided into tubulin, heat shock protein,

other AD-related proteins.

energy metabolism-related protein, brain protection-related proteins and

KEGG analysis found that the above differential proteins involved 20 signal pathways.

These differential proteins may be the target for Erzhiwan in preventing and treating AD. Conclusion: Erzhiwan can

promote the energy metabolism and vesicle transport, while reducing the production of AB and the oxidative damage of

neurons, so as to achieve the therapeutic effect of AD.
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Erzhiwan; ovariectomized; Alzheimer’s disease; proteomics; gene ontology (GO) analysis;

Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis
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Table 1 Effect of Erzhiwan on hippocampus proteomics of mice suffered from ovariectomized-induced AD

i 28 /M D/M /M Y/M
P62737 actin, aortic smooth muscle 2.05 1.91 2.29 0. 62
P68033 actin, alpha cardiac muscle 1 1.93 2.03 2.33 0.62
P68134 actin, alpha skeletal muscle 1.93 2.03 2.33 0.62
P63268 actin, gamma-enteric smooth muscle 2.05 1.91 2.29 0.62
Q8BFZ3 beta-actin-like protein 2 1.62 1.61 2.01 0. 47
P57780 alpha-actinin-4 2.02 1. 06 1. 06 0.39
A2AGTS cytoskeleton-associated protein 5 1.09 2.07 3.05 0.57
Q7TPR4 alpha-actinin-1 2.71 1.92 2.89 0. 46
008553 dihydropyrimidinase-related protein 2 1.35 1.63 2.41 0.51
P35802 neuronal membrane glycoprotein M6-a 1.46 1.78 2.95 0.55
035658 complement component 1Q subcomponent-binding 2.55 1.56 1.97 0.41

protein, mitochondrial
Q9CQI3 glia maturation factor beta 1.21 2.85 3.89 0.19
62048-2 astrocytic phosphoprotein PEA-15 2.27 1.68 1.63 0.32
Q91YS8 calcium/ calmodulin-dependent protein kinase type 1 2.70 1.50 1.55 0.17
Q61286-2 transcription factor 12 1. 81 3.70 2.47 0.32
P46735 unconventional myosin-Ib 1.71 2.28 2.56 0.56
062188 dihydropyrimidinase-related protein 3 1.69 1.68 3.36 0.50
P17742 Peptidyl-prolyl cis-trans isomerase A 1.39 2.58 2.63 0.56
P11798-2 calcium/ calmodulin-dependent protein kinase type II subunit alpha 2.41 1.74 1. 14 0.57
Q91773 beta-synuclein 1.53 1.57 2.28 0.45
092319 calcium/ calmodulin-dependent protein kinase type IT subunit gamma 2.19 2.22 2.35 0. 60
060865 caprin-1 2.78 0.98 1.76 0.27
P63242 eukaryotic translation initiation factor 5A-1 2.00 2.67 4.37 0.39
Q62418-3 drebrin-like protein 0. 85 0.52 0.41 0.25
P52480 pyruvate kinase PKM 1.78 1.58 2.51 0.47
P17751 triosephosphate isomerase 1. 46 1.72 2.24 0.50
P47857-3 ATP-dependent 6-phosphofructokinase, muscle type 2.33 1.29 1.74 0.35
QIWUA3 ATP-dependent 6-phosphofructokinase, platelet type 1.78 1.61 3.34 0.38
P63017 heat shock cognate 71 kDa protein 1.24 1.41 2.29 0.45
P07901 heat shock protein HSP 90-alpha 1.28 1.35 2.49 0.45
P11499 heat shock protein HSP 90-beta 1.48 1.42 2.20 0.52
Q9CQN1 heat shock protein 75 kDa, mitochondrial 1.51 1.38 3.14 0. 46
Q61699 heat shock protein 105 kDa 3.89 1. 10 0. 85 0.38
P17156 heat shock-related 70 kDa protein 2 1.18 1. 60 2.68 0.47
P10637 microtubule-associated protein tau 1.32 1.55 2.17 0.43
A2AGTS cytoskeleton-associated protein 5 1.09 2.06 3.04 0.57
Q6ZWR6 nesprin-1 35.04 9.65 3.97 1.38
P14873 microtubule-associated protein 1B 1.25 1.72 3.03 0.53
P62897 cytochrome ¢, somatic 1.22 1.34 2.31 0.41
062425 cytochrome ¢ oxidase subunit NDUFA4 1.53 2.04 3.22 0.42
Q8CAY6 acetyl-CoA acetyltransferase, cytosolic 10. 13 3.71 3.65 0.61
Q3TRMS8 hexokinase-3 2.29 1.26 1.52 0.54
008528 hexokinase-2 2.29 1.26 1.52 0.54
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95 24K G/M D/M /M Y/M
Q91WD5 NADH dehydrogenase [ ubiquinone ] iron-sulfur protein 3.61 1.51 1.70 0.15

2, mitochondrial

09CQ75 NADH dehydrogenase [ ubiquinone] 1 alpha subcomplex subunit 6 2.98 1.72 1.74 0.31
P62821 Ras-related protein Rab-1A 1.41 1.46 2.11 0.47
P61027 Ras-related protein Rab-10 1.59 1.811 2.72 0.52
Q9D1G1 Ras-related protein Rab-1B 1.81 1.88 2.40 0.55
P63011 Ras-related protein Rab-3A 1. 49 1.70 2.55 0.52
035963 Ras-related protein Rab-33B 1.77 2.11 3.43 0.54
P35283 Ras-related protein Rab-12 1.77 2.11 3.43 0.54
P55258 Ras-related protein Rab-8 A 1.77 2.11 3.43 0.54
P56371 Ras-related protein Rab-4A 1.775 2.11 3.43 0.54
P61028 Ras-related protein Rab-8B 1.77 2.11 3.43 0.54
P62823 Ras-related protein Rab-3C 1.77 2.11 3.43 0.54
Q504 M8 Ras-related protein Rab-26 1.77 2.11 3.43 0.54
Q6PHN9 Ras-related protein Rab-35 1.77 2.11 3.43 0.54
Q8BHCI Ras-related protein Rab-39B 1.77 2.11 3.43 0.54
Q8BHDO Ras-related protein Rab-39A 1.77 2.11 3.43 0.54
Q8CG50 Ras-related protein Rab-43 1.77 2.11 3.43 0.54
Q8K386 Ras-related protein Rab-15 1.77 2.11 3.43 0.54
Q91V41 Ras-related protein Rab-14 1.77 2.11 3.43 0.54
Q91ZR1 Ras-related protein Rab-4B 1.77 2.11 3.43 0.54
P61294 Ras-related protein Rab-6B 18. 41 6. 06 3.81 0. 86
092359 Ras-related protein Rab-30 1.77 2.11 3.43 0.54
Q9JKM7 Ras-related protein Rab-37 1.77 2.11 3.43 0.54
Q8KOTO reticulon-1 1.16 1.77 3.01 0.50
062277 synaptophysin 0.98 1.76 2.95 0.51
Q9ES97-3 reticulon-3 1. 66 2.15 3.50 0.48
P46096 synaptotagmin ~' 1.47 1.09 2.36 0.25
P61205 ADP-ribosylation factor 3 1.53 2.76 2.50 0.35
P84078 ADP-ribosylation factor 1 1.53 2.79 2.59 0.35
P61750 ADP-ribosylation factor 4 1. 81 1.69 2.62 0. 46
P84084 ADP-ribosylation factor 5 1. 81 1. 69 2.62 0. 46
P39053-3 dynamin ~! 1.34 1.28 2.13 0.47
Q8BZ98 dynamin-3 1.22 1.32 2.01 0.56
P238194 glutamate receptor 2 2.01 1.63 4.50 0.22
P23818 glutamate receptor 1 1.29 4.453 2.91 0. 44
P32299-2 B2 bradykinin receptor 1.35 2.48 4.09 0.50
P60904 DnaJ homolog subfamily C member 5 2.19 2.37 4.93 0.28
Q8CGK7 guanine nucleotide-binding protein G (olf) subunit alpha 2.09 1.55 2.65 0.59
Q3V3D2 guanine nucleotide-binding protein G(t) subunit alpha-3 2.09 1.55 2.65 0.59
P50149 guanine nucleotide-binding protein G(t) subunit alpha-2 2.09 1.55 2.65 0.59
P27601 guanine nucleotide-binding protein subunit alpha-13 2.09 1.55 2.65 0.59
P27600 guanine nucleotide-binding protein subunit alpha-12 2.09 1.55 2.65 0.59
P20612 guanine nucleotide-binding protein G(t) subunit alpha-1 2.09 1.55 2.65 0.59

VE <1/ M 275 (5T R 2 5 2 2 A (5 Y/ M S A e — L 5 B 2 2B 11 H (5 G/ M SR — AL R L 5 2 R
2B D/ 5 — 28 I 4 50 20 2 1 A B A
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Fig.2 Cellular Componentanalysis result of differential proteins
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Fig.3 Molecular Function analysis result of differential proteins
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Table 2 Result of KEGG database signal path enrichment analysis
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Fig.4 Biological Process analysis result of differential proteins
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microbial metabolism in diverse environments environments 6 Acat2 ,Hk2 | Hk3 , Pfkp , Pkm , Tpil
diverse environments
protein processing in endoplasmic reticulumendoplasmic reticulum [§ Dnajc5,Hsp90aal ,Hsp90abl , Hspa2 , Hspa8 , Hsphl
Alzheimer s disease 5 Mapt, Ndufa4 , Ndufa6 , Ndufs2 , RTN3
glycolysis/gluconeogenesis 5 Hk2,Hk3 , Ptkp, Pkm, Tpil
legionellosis 5 Arfl ,Hspa2 ,Hspa8 ,Rabl ,Rablb
fructose and mannose metabolism 4 Hk2 ,Hk3 , Pfkp, Tpil
antigen processing and presentation 4 Hsp90aal , Hsp90abl , Hspa2 , Hspa8
vascular smooth muscle contraction 4 Acta2 ,Actg2 ,Gnal2,Gnal3
AMPK signaling pathway 4 Ptkp,Rab10,Rab14 ,Rab8a
parkinson s disease 4 Gnal, Ndufa4 , Ndufa6 , Ndufs2
estrogen signaling pathway 4 Hsp90aal , Hsp90ab1 , Hspa2 , Hspa8
phototransduction 3 Gnatl , Gnat2 , Gnat3
galactose metabolism 3 HK2, Hk3 , Pfkp
carbohydrate digestion and absorption 3 Gnat3 ,Hk2 , Hk3
type II diabetes mellitus 3 Hk2 ,Hk3 , Pkm
long — term depression 3 Gnal2,Gnal3,Grial
synaptic vesicle cycle 3 Dnm3,Rab3a, Sytl
biosynthesis of amino acids 3 Pfkp,Pkm, Tpil
butirosin and neomycin biosynthesis 2 Hk2 ,Hk3
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