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Mechanism of Qingre Liangxue Formula in the Treatment of Psoriasis Vulgaris Based on

Network Pharmacology
CAI Rui"??,ZHOU Xiangnan'?7 ,LIU Jiayi"??,LIU Yuming',BAI Yanping®’
(1. China - Japan Friendship Clinical Medical College ,Beijing University of Chinese Medicine ,Beijing ,China 100029; 2. China — Japan Friendship
Hospital , Beijing ,China 100029 ; 3. National Center for Integrative Medicine ,Beijing ,China  100029)
Abstract: Objective
Methods

To investigate the molecular mechanism of Qingre Liangxue Formula in the treatment of psoriasis vulgaris.
The active ingredients and targets of Qingre Liangxue Formula were searched by the HERB, CNKI, PubChem, Swiss
Target Prediction and UniProt databases. The disease targets were searched by the GeneCards, Therapeutic Target Database,
DrugBank, phramGKB and OMIM databases. The Venn diagram was drawn to screen common targets between the formula and
psoriasis vulgaris. A protein — protein interaction (PPI) network was constructed by the STRING database,and the core targets of
Qingre Liangxue Formula in the treatment of psoriasis vulgaris were screened by the Cytoscape 3.9.1 software. A drug - active
ingredient — common target network was constructed by the Cytoscape 3.9.1 software, the top 10 active ingredients with high
degree centrality were screened,and key ingredients were predicted based on literature. Gene Ontology (GO) functional enrichment
and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were performed on common targets by the
Metascape database and RStudio clusterProfiler package, respectively;a drug — active ingredient — target — pathway network was
constructed by the Cytoscape 3.9.1 software; the common targets in this network with the PPl network were selected, and key
targets were screened based on relevant literature. The molecular docking on key ingredients and key targets were performed by the
AutoDock 1.5.7 software. Results A total of 80 active ingredients and 449 targets,1 122 disease targets and 115 common targets
were obtained. A total of 10 core targets were obtained,including MAPK1,RELA,JAK2,etc. The key ingredients included quercetin,
kaempferol, hederagenin and baicalein. GO functional enrichment analysis showed 1 904 biological processes,56 cellular components,
and 155 molecular functions, including inflammatory response, hormone response, lipid binding, etc; KEGG pathway enrichment
analysis showed eight main pathways, including PI3K - Akt, HIF — 1,IL — 17 signaling pathways, etc. The key targets included
IL - 6, VEGFA, TNF, EGFR. The molecular docking showed that four key ingredients had good binding activity with their
corresponding key targets (< 5 kJ / mol). Conclusion Qingre Liangxue Formula in the treatment of psoriasis vulgaris has the
multi — ingredients, multi — targets, and multi — pathways characteristics, and its mechanism may be related to immunity, oxidative
stress, energy metabolism,and other factors.

Key words:(Qingre Liangxue Formula;psoriasis vulgaris;network pharmacology;molecular docking;molecular mechanism
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Tab.1 Active ingredients of Qingre Liangxue Formula

B KA A Btk h5 KA A Bk
1 HBINO24540  ducheside a S 41 HBINOIO112 4,7 - DIMETHYLBENZOFURAN 4
2 HBINO24541  ducheside b S 42 HBINO19921  (+) - catechin 4
3 HBINO24556  dulcitol S 43 HBINO19919 (- ) - catechin 4
4 HBIN040523  pomolic acid b3 44 HBIN030108 indirubin o]
5 HBIN040532  ponalactone a wE 45 HBINO14399  acetic acid il
6 HBIN042413  rosamultin %E 46 HBIN046724  trans - 8 - terpinyl benzoate 0kl
7 HBIN042420  roseoside #E 47 HBINOII975 60761 -00 -4 #%
8 HBIN023972  dihydroresveratrol EX ¥ S 48 HBIN025006 ellagic acid *%
9 HBINO47340  ulipane EX %S 49 HBINOI9ITI  butylated hydroxytoluene 4
10 HBIN032807  Z- bomyl acetate EX/ ¥ S 50 HBINO26062  EUG 4
11 HBIN036366  naringenin B S i) 51 HBINO28847  hederagenin il
12 HBIN046642  trans - 2,4 - decadienal THEX 52 HBIN030088 indican #*%
13 HBIN032583 (L) - a - terpineol LR S 53 HBIN026881  furol 4
14 HBINOI9998  cedar acid EX S 54 HBINOITS08  baicalein w4
15 HBINO41495  quercetin EX GREE L |55 HBINO4836S  WLN:VHR 4
16 HBINO29444  HMF EX¥S 56 HBIN042852  salicylic acid 4
17 HBIN025091  enhydrin EX/PS 57 HBINO07288 34,5 - trihydroxybenzoic acid 4
18 HBINO423391  (R) - linalool EX/FS 58 HBIN024967  ELD 4
19 HBIN026440  FER LTS 59 HBIN035224  methylgallate 4
20 HBIN038026  oleic acid TRE R EE 60 HBINO33411 lithospermidin A ¥
21 HBIN038995  p - coumaric acid vhEEL 61 HBINO15178  alkannan $E
22 HBINO40281  p- MCA iRty 62 HBINOI6863  amebin 7 ¥¥
23 HBINO08695 3’ - hydroxyanethole arBEy 63 HBIN030442  isoarnebin 4 ¥¥
24 HBIN029328  hexanoic acid bin ¢ 64 HBIN014493  acetylshikonin F e
25 HBIN003176  (1R) - (+) - nopinone bin:d 65  HBIN043693  SENECIC ACID ¥y
26 HBINO26067 eugenol iy & ] 66 HBINO3I387  iva o
27 HBINO31753  kaempferol iy & 67 HBIN033449  lobelanidine ¥
28 HBIN038387  osthol FAE 68 HBINO33412  lithospermidin B 5y
29 HBINO07867 3 - acetyl - 4 - hydroxybenzoic acid il 69 HBIN0O06390  (2R) -3 - oxo - 2 - phenylbutanenitrile %3
30 HBINO48349  WLN:QR CQDVI i 70 HBIN034389  mandenol ¥4
31 HBINO4SIIS  sugiol FRE 71 HBINOI9I54  butyricacid,3 - hydroxy - 3 - methyl -~ %%
32 HBINO47738  vanillic acid i) & ] 72 HBINO23492  des - 0 - methyllasiodiplodin ¥E
33 HBINOIS781  BOX i) & ] 7 ononin S
34 HBIN042013  rehmaglutin B L35 3 74 genistin EE3
35 HBINO42015  rehmaglutin D L% 3 75 daidzein EE3
36 HBIN026469  ferulic acid methyl ester LN 76 daidzin EE3
37 HBINOIS729 (=) -homeol 4 7 5 = hydroxyl ononin b3
38 HBIN026271 evofolinB #4 78 formononetin ZE3
39 HBINO05899 2 -methoxy - 5= [(Z) - prop = 1 - enyl Jphenol 7% 79 vanillic acid EE3
40 HBINO29313  hexanal bl 80 protocatechuic acid 3
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HAH HATA T AN B EEEME S SR e 430 AT 115, R I PIBK - Akt R 5 iE
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Tab. 2 Information on the top 10 active ingredients with high degree

centrality in the drug — active ingredient — common target network

#4 B Rl Pk EEvok
1 Mandenol 30 S5101.1973 0.3674833
2 quercetin 26 2685.7896 0.3846154
3 kaemplerol 26 2349.18  0.38106236
4 Pomolic acid 24 3131.837  0.3642384
5 acetylshikonin 4 5287.7183 0.37931034
6 hederagenin 20 2202.2532 0.37414965
7 (2R) -3 - ox0 - 2 - phenylbutanenitrile 20 3686.868 0.37078652
8 baicalein 18 1138.4441 0.36263737
9 2-methoxy - 5= [(£) - prop - 1 - enyl [phenol 15 2094.2809 0.35791758

10 oleic acid 14 1045.0763 0.35031846
Count
351 == BP
% -

E4 GOE&EHNITER
Fig.4 Results of GO enrichment analysis
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R3 KPR SXEHS D FIELEEEE (K] / mol)
Tab.3 Binding energies of molecule docking of key targets and

key ingredients (kJ / mol)

EHERS MWEE LEER O RABRFL O wXFE
IL-6 -20.71 -25.94 -35.20 -21.51
VEGFA -35.14 -33.05 -26.36 -35.56
TNF -17.82  -17.53 -39.20 -17.07
EGFR -37.66 —37.24 -23.39 -35.56
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