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Potential molecular mechanisms of Huanglian Jiedu Decoction in treatment of
atherosclerosis based on network pharmacology
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Abstract: Objective To explore the potential molecular mechanism of Huanglian Jiedu Decoction in the treatment of atherosclerosis
(AS) through pharmacology network. Methods By identifying all the composition and effect targets of four herbal ingredients in
Huanglian Jiedu Decoction from TCMSP platforms and literatures, and the pharmaceutical molecular-target network was constructed.
The interaction network of drug-disease target by STRING platform was constructed by screening AS related targets through TTD,
DrugBank and DisGeNET databases. The centre targets were analyzed by network topology. DAVID database was used to perform GO
biological process analysis and KEGG pathway enrichment analysis of centre target proteins, and further construct a multi-dimensional
network relationship diagram of the active component-AS target-KEGG pathway of Huanglian Jiedu Decoction. Results Atotal of 71
active ingredients and 165 potential drug targets were obtained according to the screening conditions (OB > 30%, DL > 0.18) and
accessing literatures. The main active ingredients in Huanglian Jiedu Decoction included sitosterol, quercetin, berberine,
dehydrotanshinone 11A and neobaicalein, which could interfere with the formation of AS. Atotal of 175 disease targets were collected

from the three disease databases under the search criteria of “atherosclerosis”. According to Degree, 223 centre target proteins of
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Huanglian Jiedu Decoction were screened, mainly invovling NOS2, NOS3, PTGS2, TNF, CYP2C9 and HMOX1, et al. GO biological
process analysis identified 50 entries based on false discovery rate (FDR) < 0.05, mainly including SRP-dependent targeting membrane
transporters, nuclear-transcribed mRNA catabolic process, viral transcription, rRNA processing, translation and other bioanalysis
process. The result of KEGG enrichment analysis showed 74 pathways were associated with AS, mainly involved in ribosome pathway,
viral carcinogenesis pathway, cell cycle pathway, estrogen signaling pathway, et al. Conclusion Huanglian Jiedu Decoction can treat
AS through multi-ingredient, multi-target and multi-pathway interaction, which provides a theoretical basis for the clinical application
of Huanglian Jiedu Decoction and the basic or clinical research of AS-related diseases. Meanwhile, it has a certain reference value for
the research and development of new drugs and its application.
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Table 1 Basic information of some active components in Huanglian Jiedu Decoction
43T 1D NFH OB/% DL
MOL002907 HRE A (corchoroside A) 104.954 24290 0.77599
MOL002934  #E¥r&E (neobaicalein) 10434460520 0.439 17
MOL004561  ##% 11l Csudan 11D 8406592577 0.590 97
MOL002932 %3 | (panicolin) 76.25704989 0.291 50
MOL002927 2425 I (skullcapflavone 11D 6951043398 0.437 90
MOL002911  2,6,2"4"- DU 3-6"- AL IR (2,6,2',4'-tetrahydroxy-6'-methoxychaleone) 69.03987557 0.219 94
MOL002937 &R A (dihydrooroxylin) 66.06173872 0.23057
MOL000785  EHyT (palmatine) 64.60111294 0.64524
MOL000622 L4/ (magnograndiolide) 6370888436 0.188 33
MOL000787 ¥ 7 (fumarine) 59.26250458 0.826 94
MOL000228  (2R)-7-¥25:-5-HI4A AR [(2R)-7-hydroxy-5-methoxy-2-phenylchroman-4-one ] 5523317389 0.201 63
MOL002652  A7-ZE MR, (delta7-dehydrosophoramine) 5445026528 0.252 96
MOL002915 [ ZHEHE (salvigenin) 4906592606 0.332 79
MOL000098  #itiZ & (quercetin) 4643334812 0.27525
MOL002668  HJE# %R, (worenine) 4583318100 0.86552
MOL002917  5,2%,6"-=334:-7,8- S LR (5,2',6"-trihydroxy-7,8-dimethoxyflavone) 4504742802 0.33057
MOL002651  EZ S0 11, (dehydrotanshinone 11,) 4376228599 0.400 19
MOL013352  ##Afld (obacunone) 4328625365 0.767 24
MOL000359 %+ {f§#¥ (sitosterol) 36.91390583 0.751 20
MOL001454  /INEERS, (berberine) 36.86124504 0.776 65
2 AEMBEINIESEARER
Table 2 Basic information on some targets of Huanglian Jiedu Decoction
45T 1D AF% ID LEd B3|
MOL002668 TAR00003 P —F A NOS2
MOL002668 TAR00006 AIBIR 2 GIH & g 1 PTGS1
MOL000787 TAR00007 % B D1 %4k DRD1
MOL000098 TAR00011 Jik i 3R Ak INSR
MOL000787 TAR00016 B HH B RS AR M3 CHRM3
MOL002668 TAR00017 Yt 110, i F2
MOL001458 TAR00037 B P [ ] 4% Y40 8 Ol 2 e H R 2 KCNH2
MOL000787 TAR00038 B HH B RS AR M1 CHRM1
MOL002668 TAR00046 MR R A4 ESR1
MOL002668 TAR00048 HEBER = Ak AR
MOL002903 TAR00056 % ELj% D5 %4k DRD5
MOL002670 TAR00063 B-1'H B AEZAE ADRB1
MOL001458 TAR00070 NEIEEA 5 A o SCN5A
MOL002668 TAR00078 A B A S B O 4K ya PPARG
MOL000787 TAR00079 HEIMH ¥ Xa F10
MOL000358 TAR00086 T2 T Bel-2 BCL2
MOL000787 TAR00087 BEEH B RS A48 M5 CHRMS5
MOL000098 TAR00088 A VIR 5 5-NR A A i ALOX5
MOL002668 TAR00094 RIFIRZR GIH & il 2 PTGS2
MOL001458 TAR00095 W —F RS NOS3
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Ingredient-target network of Huanglian Jiedu Decoction
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Fig. 2 Venn diagram of targets of herbs and disease
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HAFH) 74 % KEGG (55, %M PEMNEIK  myeloid leukemia). MERZ (S 5Bk EEE (estrogen
(RT3 Y 20 ok, BV KB BEAEE  signaling pathway). ZERCHTIEEH (alcoholism) 45,
(ribosome) . Jp B EURERS (viral carcinogenesis) s LIRS 5@ L& % OmicShare =&, #HT
Z 59 @ Ccell cycle). ATFIMRREEEE BT TRALALEE, FHor MR KM IZ M B 1)
(prostate cancer). 18 VEEETE M EB (chronic  K¥E, HiONEFETEM, WH S,

*x 3 HEMEHEE AS BZLME GO £4ITIES
Table 3 Entry of GO biological process analysis in core network of AS regulated by Huanglian Jiedu Decoction

EIkEl 2K B MRS P HRKIE
GO: 0006614 SRP-dependent cotranslational protein targeting to membrane 63 94  2.84X10°% 482%x107%
GO: 0000184 nuclear-transcribed MRNA catabolic process, nonsense-mediated decay 65 119  549X%107* 9.31Xx107%8
GO: 0019083 viral transcription 63 112 3.75X%10% 637x10°%
GO: 0006413  translational initiation 65 137 1.18X107% 2.00%x 1078
GO: 0006364 rRNA processing 66 214  423X107% 7.18x10°%
GO: 0006412 translation 67 253  2.70X107%® 458x10°%
GO: 1904837 beta-catenin-TCF complex assembly 22 43 1.08X102% 1.84%x107%
GO: 0045653 negative regulation of megakaryocyte differentiation 14 18  213X10% 362X10°%
GO: 0016233 telomere capping 15 23 241X10% 4.09%x10718
GO: 0006303 double-strand break repair via nonhomologous end joining 20 63  3.30X10% 560%x1078
GO: 0045814 negative regulation of gene expression, epigenetic 18 50 4.06x10% 6.90%x107Y
GO: 0016032 viral process 32 299 401X107"° 6.80x107%
GO: 0006336 DNA replication-independent nucleosome assembly 14 26 2.34x107%® 397x107
GO: 0034080 CENP-A containing nucleosome assembly 16 43 437X10%8 743%x107°
GO: 0032200 telomere organization 14 27 445X107%® 756X107
GO: 0006352 DNA-templated transcription, initiation 15 36 951x1078 161x10°¥
GO: 0006335 DNA replication-dependent nucleosome assembly 14 32 7.25x10Y 1.89x1078
GO: 0051290 protein heterotetramerization 15 42 123X10% 1.89x107%
GO: 0000183 chromatin silencing at rDNA 14 37 6.98Xx107% 1.13%x107%2
GO: 0045815 positive regulation of gene expression, epigenetic 16 62  2.23X1075 377X107%
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Fig. 5 Visualization results of KEGG signaling pathway
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