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Abstract: Objective Guided by the theory of “Heart Governing Shenming”, this study aims to elucidate the common mechanism of
Kaixin Powder in treating cognitive impairment and depression (“treating different diseases with the same therapy”) using network

pharmacology, molecular docking, and molecular dynamics simulation, thereby providing a modern scientific interpretation for this
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classic theory. Methods Active components of Kaixin Powder were screened from the Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform (TCMSP) and Encyclopedia of Traditional Chinese Medicine (ETCM) databases [oral
bioavailability (OB) > 30%, drug-likeness (DL) > 0.18]. Component targets were predicted using SwissTargetPrediction. Disease
targets for cognitive impairment and depression were obtained from GeneCards and OMIM. After intersecting the targets, a PPI
network was constructed and core targets were screened using CytoNCA. GO and KEGG enrichment analyses were performed using
Metascape, and a drug-component-target-pathway-disease network was constructed. Molecular docking was performed using
AutoDock Vina (including re-docking validation), and 100 ns molecular dynamics simulations were conducted for the selected complex
to evaluate binding stability. Results A total of 52 active components and 288 corresponding targets were identified. Intersection with
disease targets yielded 115 common targets, from which 11 core targets (TNF, AKT1, EGFR, PTGS2, STAT3, MMP9, etc.) were further
screened. KEGG enrichment showed that the core targets were significantly enriched in the cAMP signaling pathway, PI3K-Akt signaling
pathway, serotonergic synapse, calcium signaling pathway, etc. Molecular docking confirmed good binding affinities, including pachymic
acid with PTGS2 (—44.3 kJ-mol ™), polyporenic acid C with PPARG (—40.7 kJ-mol "), kaempferol with MMP9 (=39.9 kJ-mol ), and
ginsenoside Rhs with MMP9 (=38.5 kJ-mol™"). Molecular dynamics simulations demonstrated that the ginsenoside Rhs-MMP9 complex
remained stable within 100 ns (RMSD 0.5—1.6 nm, Rg 1.6—2.2 nm), and the Gibbs free energy landscape exhibited a single energy
funnel. Conclusion Kaixin Powder exerts its effect of treating cognitive impairment and depression (“treating different diseases with
the same therapy”) by synergistically regulating the “Heart-Brain-Shen” axis through multiple components, multiple targets, and
multiple pathways. Its mechanism can be summarized into three dimensions: (Dbenefiting heart ¢i and nourishing brain orifices
(activating cAMP/PI3K-Akt/EGFR pathways to enhance myocardial contractility and improve cerebral perfusion); @ eliminating
phlegm turbidity and clearing the spirit palace (inhibiting PTGS2/NF-kB/MMP9 pathways to alleviate neuroinflammation and protect
the blood-brain barrier);@regulating ¢i and blood to calm the shen (modulating serotonergic synapse/calcium signaling pathways to
restore neurotransmitter balance and synaptic plasticity).

Key words: Kaixin Powder; common therapeutic mechanism; Heart Governing Shenming; network pharmacology; cognitive

dysfunction; depression
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Table 1 Active ingredients of Kaixin Powder

CLke] D% OB/% DL
RSI1 R IR ¥ NE (diop) 43.59 0.39
RS2 T HEE (stigmasterol) 43.83 0.76
RS3 B-1+ § [ (Bsitosterol) 36.91 0.75
RS4 TN (inermin) 65.83 0.54
Al 125/} (kaempferol) 41.88 0.24
RS6 % ¥ % (chrysanthemaxanthin) 38.72 0.58
RS7 B[ AhRAL-F B8 (aposiopolamine) 66.65 0.22
RS8 KA FFIEHR (celabenzine) 101.88 0.49
RS9 A ZRAZHET (deoxyharringtonine) 39.27 0.81
RS10 A% (dianthramine) 40.45 0.2
RS11 1EE VY% ER (arachidonate) 45.57 0.2
RS12 FEARIZ LB A (frutinone A) 65.90 0.34
RS13 N2 B Rh: (ginsenoside Rhy) 36.32 0.56
RS14 A2 21F Rh4 (ginsenoside-Rhs_qt) 31.11 0.78
RSI5 LR A (girinimbine) 61.22 0.31
RS16 FHHFEEZ (gomisin B) 31.99 0.83
RS17 IR ANEEZEE (malkangunin) 57.71 0.63
RSI8 A% (panaxadiol) 33.09 0.79
RS19 7357 WS (suchilactone) 57.52 0.56
RS20 #H% N (alexandrin_qt) 36.91 0.75
RS21 A2 21 Rgs (ginsenoside Rgs_qt) 39.56 0.79
RS22 B D0 (fumarine) 59.26 0.83
FL1 160-F2FEAAZHTR (16a-hydroxydehydrotrametenolic acid) 30.93 0.81
FL2 SMFAER (trametenolic acid) 38.71 0.8
FL3 FERER (dehydropachymic acid) 35.11 0.81
FL4 MELTY (S (cerevisterol) 37.96 0.77
FL5 FA LR (dehydrotumulosic acid) 31.07 0.82
FL6 EMEEE (ergosta-7,22E-dien-3beta-ol) 4351 0.72
FL7 WA E A SEE (ergosterol peroxide) 40.36 0.81
FL8 ¥Z R C (polyporenic acid C) 38.26 0.82
FL9 #ifLIER (eburicoic acid) 38.70 0.81
FL10 IRE® (pachymic acid) 33.63 0.81
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W5 D% OB/% DL
FL11  fREH A (poricoic acid A) 30.61 0.76
FL12  fRZEHi# B (poricoic acid B) 30.52 0.75
FL13  fRZEHi C (poricoic acid C) 38.15 0.75
FL14  ##HM 20 (hederagenin) 3691 0.75
FL15  E&KFLER (dehydroeburicoic acid) 4417 0.83
SCP1 8- ML 11 25y (8-isopentenyl-kaempferol) 38.04 0.39
SCP2 ¥ FatifiE (cycloartenol) 38.69 0.78
SCP3  F4fRZE (eudesmin) 52.35 0.62
YZ1 37t E G IR 1 (onjixanthone 1) High 54 YES
YZ2 1,6-—¥83-3,7- I EEAGERR (1,6-dihydroxy-3,7-dimethoxyxanthone) High 5 YES
YZ3 1,7- =¥ 3E-3-F A AL ERER (1,7-dihydroxy-3-methoxy xanthone) High 5 YES
YZ4 1,6-—#83£-3,5,7-= FEZENE R (1,6-dihydroxy-3,5,7-trimethoxyxanthone) High 54 YES
YZ5 1-$83E-3,7- LN IERER  (1-hydroxy-3,7-dimethoxyxanthone) High 54 YES
YZ6 6-F23E-1,2,3,7- VU H S IERGIEER (6-hydroxy-1,2,3,7-tetramethoxyxanthone) High 5/ YES
YZ7 1-$23£-3,6,7-= FAEJENE IR (1-hydroxy-3,6,7-trimethoxy xanthone) High 54 YES
YZ8 1,2,3,6,7- 1 A FERG R (1,2,3,6,7-pentamethoxyxanthone) High 54 YES
YZ9 7t EBE (polygalitol) High 54 YES
YZ10  ZEHEE D (tenuifoliside D) High 54> YES
YZ11  345-=FHENER (3.4,5-trimethoxy cinnamic acid) High 5 YES
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Fig. 2 PPI network of Kaixin Powder-cognitive impairment-depression common targets, key targets, and core targets
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Fig.3 GO enrichment analysis of Kaixin Powder targets for treating cognitive impairment and depression
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Fig. 4 KEGG enrichment analysis of Kaixin Powder targets for treating cognitive impairment and depression
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Fig. 5 Drug-ingredient-target-pathway-disease network of Kaixin Powder in treating cognitive impairment-depression
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Table 3 Topological parameters of major active ingredients

in drug-ingredient-target-pathway-disease network
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Fig. 6 Heat map of molecular docking binding energies

between compounds and core targets
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Fig.7 Partial schematic diagram of molecular docking
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Fig. 8 Results of 100 ns molecular dynamics simulation of ginsenoside Rhs-MMP9 complex
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