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Study on molecular mechanism of Paeoniae Rubra Radix and Phellodendri Cortex
intervening Alzheimer’s disease using network pharmacology methods
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Abstract: Objective To conduct computing network pharmacological studies on Paeoniae Rubra Radix (Chishao) and Phellodendri
Cortex (Huangbai), and to explore their mechanism for intervening Alzheimer’s disease (AD). Methods The interactions among 199
compounds from the two kinds of Chinese Herbs (Chishao and Huangbai) and 23 approved drug targets related to AD were studied
with molecular docking and network pharmacological analysis methods. Results The most of the compounds in Chishao and
Huangbai exhibit good drug-like properties. The mechanism of Chishao and Huangbai may be that they modulate the expression of
GSK-3p, caspase-7, B¢chE, and mTOR to resist AD. Conclusion The method of network pharmacological studies is helpful to explore
the possible active molecules in Chishao and Huangbai and elucidate the mechanism of action.
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Table 1 Target proteins related to mechanism of AD

S s PDB %35
AchE acetylcholinesterase 4EYS
BchE butyrylcholinesterase 4B00O
iNOS nitric oxide synthase, inducible 4NOS
caspase-3 cysteine aspartic protease 3 1GFW
caspase-7 cysteine aspartic protease 7 ISHL
CaMK-IIB calcium/calmodulin-dependent protein kinase type II subunit beta 3BHH
CaMK-IIy calcium/calmodulin-dependent protein kinase type II subunit gamma 2V70
CaMK-IIA calcium/calmodulin-dependent protein kinase type II subunit delta 2VNO9
CaMK-Ila calcium/calmodulin-dependent protein kinase type II subunit alpha 3SOA
GLP-1R glucagon-like peptide-1 receptor 3C59
GSK-3p8 glycogen synthase kinase-3 beta 314B
CDKS5 cyclin-dependent kinase 5 300G
HSP70 heat shock protein 70 1XQS
HO-1 heme oxygenase-1 3HOK
Bcl-2 apoptosis regulator bcl-2 2W3L
COX-2 cyclooxygenase-2/prostaglandin g/h synthase 2 3LN1
TNF-a tumor necrosis factor-o 2AZ5
BACEl [-secretase-1 3UFL
mTOR serine/threonine-protein kinase mtor 1FAP
ERa estrogen receptor o 2QXS
PPARYy peroxisome proliferator-activated receptor gamma 3HOA
PGC-1a peroxisome proliferator-activated receptor gamma coactivator 1-alpha 3VovV
IDO indoleamine 2,3-dioxygenase 2DO0T
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Fig. 1 Network chart of molecular-target protein in compounds in Chishao and Huangbai
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Table 2 Molecular descriptors of compounds in Chishao
and Huangbai

I TR TF I mME RO AE
NE7K 53T F 4 220 —3.58 9.12 1.73
FHXS 43 i 460.68 12221 170720 424.70
A2 AR H 9.04  0.00 47.00  6.00
A A H 457  0.00 28.00  3.00
AT A A 5.07  0.00 25.00  4.00
Vil 423 0.00 13.00  4.00
YT 170 0.00 9.00 1.00
I3 Y AR 430.19  0.00 1479.01 413.35

STPERIRE 031 0.00 0.58 0.31

molecular SASA 635.14 0.00 1856.23 601.56
molecular fractional 0.34 0.00 0.72 0.31
molecular SAVol 557.19 0.00 1672.17 519.24
RRIYA 29476 0.00  969.31 274.05
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Table 3 Network features of part nodes in the D-T network in Chishao and Huangbai
T N W 2% i T I E WA 2% i

GSK-3B 0.1012 17 lupenone 0.073 2 12
caspase-7 0.066 4 15 (3B,4B,11a,12a,13pB)-11,12-epoxy-3,13-dihydroxy- 0.039 5 7
iNOS 0.051 4 13 4,23-(isopropylidenedioxy)-24,30-dinorolean-20

BchE 0.049 9 12 (29)-en-28-oic acid 28,13-lactone

HO-1 0.039 8 12 limonin 0.030 6 7
mTOR 0.0411 12 (22E)-stigmasta-5,7,22-trien-3-ol 0.034 3 7
CaMK-1II a 0.040 2 11 kihadalactone B 0.040 4 6
CaMK-IT A 0.039 6 11 B-sitosterol 0.0455 5
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