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Potential mechanism of Shudihuang (Rehmanniae Radix Praeparata)-Shanzhuyu (Corni Fructus) in

the treatment of Alzheimer’s disease based on network pharmacology and molecular docking

ZHANG Zhuwo, SHI Jing*, WEI Mingqing, LI Ting, HOU Minzhe, XU Jianglin
(Dongzhimen Hospital of Beijing University of Chinese Medicine, Beijing 100029, China)

(Abstract] Objective To explore the active components and potential molecular mechanism of Shudihuang (Rehmanniae
Radix Praeparata)-Shanzhuyu (Corni Fructus) in the treatment of Alzheimer’s disease (AD). Methods The main chemical components,
action targets and related targets of AD of Shudihuang (Rehmanniae Radix Praeparata)-Shanzhuyu (Corni Fructus) were collected
through TCMSP database, SwissTargetPrediction platform, GeneCards, DisGeNET database and literature review. The potential
targets of Shudihuang (Rehmanniae Radix Praeparataj-Shanzhuyu (Corni Fructus) for the treatment of AD were obtained by intersection
of disease targets and drug targets. Intersection targets were imported into STRING database to establish protein—protein interaction

(PPI) network. The topology of PPI network was analyzed by Cytoscape software, and the CytoNCA plug—in was used to calculate
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the degree value and screen out the key components of drug pairs. GO and KEGG pathways were enriched and analyzed through
Metascape platform, and the "herb—compound-target—pathway" network was constructed. Autodock Vina and PyMol software were
used for molecular docking of hub targets and key components. Results A total of 10 key components, 718 drug targets, 450
disease targets, and 120 common targets of Shudihuang (Rehmanniae Radix Praeparata)-Shanzhuyu (Corni Fructus) for treating AD
were screened out. PPl network finally screened and identified 7 key core targets. GO biological process analysis found that the
hub targets were mainly concentrated in Notch receptor processing, alkaloid metabolic process and dopamine catabolic process.
KEGG enrichment analysis showed 10 pathways. In molecular docking, the hub targets and key components showed strong binding
activity. Conclusion Shudihuang (Rehmanniae Radix Praeparata)-Shanzhuyu (Corni Fructus) may regulate multiple related signaling
pathways through some key components such as n—isobutyldeca—trans—2—trans—4—dienamide, tetrahydroalstonine and mandenol, with
the regulation of threonine kinase 1 (AKT1), mitogen—activated protein kinase 3 (MAPK3), tumor protein P53 (TP53) and tumor

necrosis factor (INF). It is involved in multiple related signaling pathways and plays a protective role in the treatment of AD, such

as inhibiting neuronal apoptosis, anti-inflammatory and enhancing synaptic plasticity.

(Keywords]) Alzheimer’s disease; Shudihuang (Rehmanniae Radix Praeparata); Shanzhuyu (Corni Fructus); network phar-

macology; molecular docking; mechanism
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AKT1 6S9X LIW malkangunin -7.8
tauremisin -9.2
n—isobutyldeca—trans—2—trans—4-dienamide -6.5
Ethyl linolenate -6.7
tetrahydroalstonine -10.2 3.0 #12.8
p—methoxybenzylactetone -6.3
Mandenol -6.2
eugenone -6.4
trans—9—trans—12-linoleic acid -6.1
Tetrahydroalstonine -9.8

MAPK3 4QTB 387 malkangunin -7.0 22
tauremisin -8.9
n—isobutyldeca—trans—2—trans—4-dienamide -6.8
Ethyl linolenate =72
tetrahydroalstonine -9.7
p—methoxybenzylactetone -6.3
Mandenol -7.0
eugenone -6.7
trans—9—trans—12-linoleic acid -6.9
Tetrahydroalstonine -9.1

CASP3 3DEJ RXC malkangunin -8.3
tauremisin =7.1
n—isobutyldeca—trans—2—trans—4-dienamide =54
Ethyl linolenate -5.5
tetrahydroalstonine -8.1
p—methoxybenzylactetone =53
Mandenol -5.1
eugenone =5.1
trans—9—trans—12-linoleic acid =53
Tetrahydroalstonine -7.6 2.8
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TNF 60P0 A7A malkangunin -8.1 24
tauremisin -9.9
n—isobutyldeca—trans—2-trans—4-dienamide -7.8
Ethyl linolenate -7.9
tetrahydroalstonine =7.7
p—methoxybenzylactetone -7.1
Mandenol =15
eugenone -6.5
trans—9—trans—12-linoleic acid -74
Tetrahydroalstonine -7.0
TP53 SMF7 PEG malkangunin -10.7
tauremisin -10.3
n—isobutyldeca—trans—2—trans—4-dienamide -7.5
Ethyl linolenate =73
tetrahydroalstonine -11.3
p—methoxybenzylactetone -6.7
Mandenol -6.7
eugenone =77
trans—9—-trans—12-linoleic acid -6.5
Tetrahydroalstonine -11.2 3.3 f13.0
VEGFA 4QAF OMA malkangunin -5.7
tauremisin -6.7
n—isobutyldeca—trans—2—trans—4-dienamide -6.7
Ethyl linolenate -6.8
tetrahydroalstonine -5.4
p—methoxybenzylactetone -5.9
Mandenol -6.0
eugenone -6.6
trans—9—trans—12-linoleic acid -6.8 2.4
Tetrahydroalstonine -10.4
MAPK1 6DCG G67 malkangunin -8.6 2.6
tauremisin -8.6
n—isobutyldeca—trans—2-trans—4-dienamide -6.9
Ethyl linolenate -6.9
tetrahydroalstonine -8.7
p—methoxybenzylactetone -6.2
Mandenol -6.7
eugenone -6.2
trans—9—trans—12-linoleic acid -6.1
Tetrahydroalstonine -9.5
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