. . - L) ’h
38 - ‘/Li zﬁ 7o Western Journal of Traditional Chinese Medicine,2025 Vol.38 No.5

DOI:10.12174/j. issn.2096-9600.2025. 05. 09

BT MBHEF
IR XSTT S IR ERFE"

BRI, A B TEL  ESM L, KEFR ', ERE, XHE?, KERE"
1 bR EHASE, LR 100029; 2 ) MEEZKRE,)K )M 510006;
3B RFEREGHELTIRE, KiE 300308

[ E] B8y @I NA B FF R TMbE 87 S h/Ee el s BE TN, 7k @it
TCMSP.Swiss Target Prediction.DrugBank Z5#E & , 3t F 2h4atbb b 8ok 2508 £ 24 SR HATH
&L, M Ye s, 44 OMIM.GeneCards DisGeNET . TTD 44 E 4L & S /R th4a £ fe b, —F R K&, &
JA STRING £k 4% B2 43 3| 4o 4t Mo 35 AUAE B T 5 o /& 69 PPI M %%, X 5 1% B Cytoscape 3t PPI R 44 3t 4736 31 57 1%
P E4t¥e k. RJE AT RIES Metascape #44F B DAVID 4k 45 & # 47 2 B A4kt (gene ontology,G0)h 488
Lfm AR S A B AF A4 (kyoto encyclopedia of genes and genomes,KEGG)i@ s g &£, 4% .4
7% 3) 1L-6 .VEGFA.PTGS2.CASP3 . JUN 5 30N 4mAtdbh iUy S /R ey A4k B A ¥ b, COhiLs £ S
T, et E G T R IR BIMLEEHE B LR A R E AR H A S A R BRARME RS
H%. KBGGC 345 £ & MAoe b A4 J7 & 0 /8 K BAY 25 AR - ARAR VA A d il B 69 Ah 2 R Ak
9p £ K B BE A R, R 35F B F 1(hypoxia—inducible factor—1,HIF-1)/3 5@ 35 % i@ ik, 2540 4otk
Ho 3 AU JE 04 A A 4 AR R AUE] R B i R 5 A 20 M B - ARAR AR R A e Ah 42 R AR HIF-1 42
TR FRIESTERABT oAb S R S ¥, 5 AT ST St ka4 5.

[K@iF] Sh/E fethdb i, MBS HERE s @R %

[RESZEE] R256.21 [ TEktRIRAEE] A [xEHS] 2096-9600(2025)05-0038-09

The Mechanism of Treatment of Hypertension with Zhibai Dihuang Pills
Based on Network Pharmacology

JIANG Xingi', LU Tao', YU Guohua', DONG Yihang', ZHANG Jindong', MAO Boyan', WEN Yagian®’, ZHANG Xiaoging'”
1 Beijing University of Chinese Medicine, Beijing 100029, China;
2 Guangzhou University of Chinese Medicine, Guangzhou 510006, China;
3 Tianjin Research Institute for Advanced Equipment, Tsinghua University, Tianjin 300308, China

Abstract Objective: To discuss the potential targets and signaling pathways of Zhibai Dihuang pills in the
treatment of hypertension through network pharmacology. Methods: The main active ingredients of eight herbs
contained in Chinese patent drug Zhibai Dihuang pills were searched from TCMSP, Swiss Target Prediction and
DrugBank, and the prediction of the targets were conducted. Meanwhile, hypertension-related targets were
retrieved from OMIM, GeneCards, DisGeNET and TTD databases, to obtain the intersection from both. STRING
database was applied to gain PPI network after treating hypertension with the medicine, the topology analysis of
PPI network was carried out using Cytoscape so as to gain the key targets. Consequently, GO and KEGG were
performed based on R language, Metascape software and DAVID databases. Results: There were 30 key
interaction targets between Zhibai Dihuang pills and hypertension, covering IL-6, VEGFA, and PTGS2, CASP3
and JUN. GO functional enrichment analysis displayed that the treatment of hypertension with Zhibai Dihuang
pills was related to adenylate cyclase - activating adrenergic receptor signaling pathway, glucose homeostasis and
steroid metabolism. KEGG pathway enrichment indicated that Zhibai Dihuang pills in the treatment of
hypertension was associated with many pathways such as neuroactive ligand-receptor interaction, serotonin-
containing synapses, ovarian steroid generation and HIF-1 signaling pathway. Conclusion: The potential biological
mechanism of Zhibai Dihuang pills in lowering blood pressure could exert therapeutic effects by regulating
neuroactive ligand-receptor interaction, serotonin-containing synapses, ovarian steroid generation and HIF-1
signaling pathway, reflecting the characteristics of multi-component, multi-target and multi-link coordinated
treatment of hypertension by Zhibai Dihuang Pills.

Keywords hypertension; Zhibai Dihuang pills; network pharmacology; potential targets;

functional enrichment; pathway enrichment
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R MHAERATSLEN GRS

2 A 0B(%) DL i
A berberine 36. 86 0.78 6.57
# A coptisine 30. 67 0.86 9.33
A delta 7-stigmastenol 37.42 0.75 5.217
V| Dehydrotanshinone II A 43.76 0. 40 23.71
A delta7-Dehydrosophoramine 54. 45 0.25 5.52
= dihydroniloticin 36. 43 0.81 7.04
A niloticin 41.41 0.82 5.19
# A rutaecarpine 40. 30 0. 60 8.21
A Chelerythrine 34.18 0.78 6. 32
= Stigmasterol 43.83 0.76 5.57
A Worenine 45.83 0.87 8.41
A Cavidine 35. 64 0.81 5.78
A Hispidone 36.18 0.83 5.08
= beta-sitosterol 36.91 0.75 5.36
-] Palmidin A 35. 36 0.65 33.17
A Fumarine 59.26 0.83 23. 46
= A quercetin 46. 43 0.28 14. 40
A phellamurin_qt 56. 60 0. 39 14. 89
= ($)-Canadine 53.83 0.77 6. 56
EA poriferast-5-en—3beta-ol 36.91 0.75 5.07
A berberrubine 35.74 0.73 6. 46
A campesterol 37.58 0.71 4. 83
= dihydroniloticin 36.43 0. 82 6. 46
A melianone 40.53 0.78 6.09
= phellochin 35. 41 0. 82 6. 64
A thalifendine 44,41 0.73 5.99
LR Mandenol 42.00 0.19 5.39
s Ethyl linolenate 46.10 0.20 6.20
g poriferast-5-en—3beta-ol 36.91 0.75 5.07
LR Ethyl oleate (NF) 32. 40 0.19 4. 85
LR Leucanthoside 32.12 0.78 16.28
LR beta-sitosterol 36. 91 0.75 5.36
W sitosterol 36. 91 0.75 5.37
LR Stigmasterol 43,83 0.76 5.57
LR malkangunin 57.71 0.63 4. 09
R 2,6,10,14,18-pentamethylicosa-2,6,10,14,18-pentaene 33.40 0.24 6.05
% A 3,4-Dehydrolycopen—16-al 46. 64 0. 49 4.29
L#ER Hydroxygenkwanin 36. 47 0.27 15.22
LR Telocinobufagin 69.99 0.79 5.15
L#ER Tetrahydroalstonine 32.42 0. 81 10. 55
T gemin D 68. 83 0. 56 5. 55
L#ER lanosta—-8,24-dien-3-o0l,3-acetate 44,30 0.82 7.21
W25 piperlonguminine 30. 71 0.18 8. 66
25 (-)-taxifolin 60. 51 0.27 14. 37
W25 Denudatin B 61.47 0. 38 7.171
e Kadsurenone 54.172 0. 38 9.16
Wi z5 hancinol 64. 01 0. 37 4. 06
WL 25 hancinone C 59. 05 0.39 4,14
2] 24-Methylcholest-5-enyl-3belta-0O-glucopyranoside_qt 37.58 0.72 4.91
gz campesterol 37.58 0.71 4.83
Wi zg Isofucosterol 43.78 0.76 5.18
ez Stigmasterol 43,83 0.76 5.57
Wi zg Dioscoreside C_qt 36. 38 0.87 5.49
ez diosgenin 80. 88 0.81 4. 14
Wi z5 Doradexanthin 38.16 0.54 4,13
WL 25 Methylcimicifugoside_qt 31.69 0.24 11.29
W25 AIDS180907 45,33 0.77 14. 86
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Wi zg CLR 37.817 0.68 4,52
(2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16—-dihydroxy—4,4,10,13,
S 14-pentamethyl-2,3,5,6,12,15,16,17-octahydro—1H-cyclopentala] 30.93 0.81 6.81
phenanthren-17-y1]-6-methylhept-5-enoic acid
S trametenolic acid 38. 71 0.80 7.78
S 7,9(11)-dehydropachymic acid 35.11 0.81 7. 34
yi g Cerevisterol 37.96 0.77 5.31
(2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16—-dihydroxy—4,4,10,13,
yig 14-pentamethyl-2,3,5,6,12,15,16,17-octahydro—1H-cyclopentala] 31.07 0.82 7.42
phenanthren-17-y1]-5-isopropyl-hex—5-enoic acid
yig ergosta—7,22E-dien-3beta-ol 43.51 0.72 5.11
(2R)-2-[(5R,10S,13R,14R,16R,17R)-16-hydroxy-3-keto—4,4,10,13,
i S 14-pentamethyl-1,2,5,6,12,15,16,17-octahydrocyclopentala] 38. 26 0.82 6.77
phenanthren-17-y1]-5-isopropyl-hex—5-enoic acid
i S 3beta-Hydroxy-24-methylene—8-lanostene—21-oic acid 38. 70 0.81 6.59
i S pachymic acid 33.63 0.81 9.27
yig S Poricoic acid A 30.61 0.76 8.26
S Poricoic acid B 30. 52 0.75 8.67
i poricoic acid C 38.15 0.75 7.173
i hederagenin 36. 91 0.75 5.35
i dehydroeburicoic acid 44,17 0.83 7. 04
Jn BF asperglaucide 58.02 0.52 6. 88
Jn B Mangiferolic acid 36.16 0. 84 5.71
Jn B kaempferol 41.88 0.24 14. 74
Jn B Anhydroicaritin 45. 41 0. 44 15.01
Jn £ Anemarsaponin F_qt 60. 06 0.79 4,61
Jn B Chrysanthemaxanthin 38.72 0.58 17. 47
S £ Hippeastrine 51.65 0.62 8.09
Jn B Timosaponin B III_qt 35.26 0.87 4,32
Jn B Stigmasterol 43.83 0.76 5.57
Jn BF ITcariin I 41.58 0.61 18. 02
Jn B Anemarsaponin E_qt 30. 67 0. 86 5.14
i (2)-3-(4 hydr(.)xy 3-methoxy-phenyl)-N-[2-(4-hydroxyphenyl) 118, 35 0. 26 426
ethyllacrylamide
Jn B diosgenin 80. 88 0. 81 4.14
S £ coumaroyltyramine 112.90 0.20 5.60
#i5 168-methoxyalisol B monoacetate 32.43 0.77 10. 31
#iE alisol,b,23-acetate 32.52 0. 82 7.65
2SN alisol C 32.70 0.82 7.89
5 alisol C monoacetate 33.06 0.83 10. 43
2SN Alisol B 34. 47 0.82 9.14
5 Alisol B monoacetate 35.58 0. 81 10.97
[(1S,3R)-1-[(2R)-3,3-dimethyloxiran-2-y1]-3-[ (5R,8S,9S,108S,
i 11S,14R)-11-hydroxy—4,4,8,10,14-pentamethyl-3-ox0-1,2,5,6,7,9, 35 58 0. 81 12. 04
11,12,15,16—decahydrocyclopenta[a]phenanthren-17-y1]butyl]
acetate
#i5 alisol B 36.76 0.82 7. 35
#i5 sitosterol 36.91 0.75 5.37
#iE 1-Monolinolein 37.18 0. 30 4. 36
M paeoniflorin_qt 68.18 0.40 8. 81
AR Mairin 55.38 0.78 8.87
M sitosterol 36.91 0.75 5.37
M kaempferol 41.88 0.24 14. 74
B benzoyl paeoniflorin 31.14 0.54 15.66
HFF R 4-0-methylpaeoniflorin_qt 67. 24 0.43 9.51
-+ mudanpioside-h_qt 2 42. 36 0.37 7.60
M & paeonidanin_qt 65. 31 0.35 7.10
M quercetin 46. 43 0.28 14. 40
#HE  sitosterol 36.91 0.75 5.37
# M E  Stigmasterol 43.83 0.76 5.57
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