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Mechanisms of Ganlu Xiaodu Elixir on the Treatment of Mycoplasmal Pneumoniae Pneumonia Based on
Network Pharmacology and Molecular Docking

WANG Xiao!, HE Hong’an!, ZHANG Baoqingz*(I.Shandong University of Traditional Chinese Medicine, Jinan 250355,
China; 2.Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan 250011, China)

ABSTRACT: OBJECTIVE To predict the molecular mechanism of Ganlu Xiaodu elixir in the treatment of mycoplasma
pneumoniae pneumonia(MPP) by the method of network pharmacology and molecular docking. METHODS The active
ingredients and targets of Ganlu Xiaodu elixir were screened by TCMSP and Batmann-TCM and the key targets were obtained by
intersection with the disease targets of MPP obtained through GeneCards database and CTD. The protein interaction network was
constructed by using STRING and Cytoscape. R software was used for GO analysis and enrichment analysis of KEGG related
pathways. The molecular docking verification of the component targets was carried out by Mestro. RESULTS One hundred
and forty two active ingredients of Ganlu Xiaodu elixir were screened out, and 143 potential therapeutic targets were obtained.
Among them, there were 10 core targets and 20 significantly enriched signaling pathways. Molecular docking results showed that
quercetin, B-sitosterol, luteolin and other 10 compounds had high affinity with the core target, community acquired respiratory
distress syndrome toxin produced by mycoplasma pneumoniae and cellular receptor Annexin A2. CONCLUSION This study
preliminarily revealed the potential targets, biological processes and signal pathways involved in the treatment of MPP by Ganlu
Xiaodu elixir, suggesting that it has the characteristics of multiple components, multiple targets and multiple pathways, laying a
foundation for further research.

KEYWORDS: Ganlu Xiaodu elixir; mycoplasma pneumoniae pneumonia; network pharmacology; molecular mechanism
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Tab. 1 Basic information of “active ingredient-potential
target” of Ganlu Xiaodu elixir

B/ RS AR B TR R T B
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W 1 2
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FIEAS 43 ANIERA, WY H &S EESHMER

B2 #Z-ted-5Ea Mg E
EY A~L g =2 BRGYIILR S H LS .
Fig. 2 Drug-compound-target network diagram

Compounds A to L were compounds that were common to at least 2 drugs.
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Fig. 3 Key target PPI network diagram

Inner circle consists of 10 core targets; from dark red or dark green to
light yellow, the importance of target genes decreases gradually.
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Tab. 2 PPI network core target
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Tab.3 Docking information of key compounds with core target proteins, CARDS TX and ANXA2

e A KT i

MOL =5 TNF IL-6 VEGFA PTGS2 IL-1p CARDSTX ANXA2
MOL000098 iR R A . W EM 472 -4.068 4276 1.7 -5.741 -5.602  -5.348"
MOL000358 Eagrifia L1 1N N ] —4.669 2433 - - -4.033 -3.463  -1.812
MOL000006 REBHZR TR WA E -4.945 4003 —4.898° 7551 -5.892 -5.601  —4.659
MOL000422 LA R A B -4.829  —4.01 -3.645 7248  —6.065 —7.207°  -4.665
MOL000449 A T AR 4612 -2.889 - - -3.431 -3.468  -2.333
MOL005573 SEAER Fiee N ] 7 ¥ 4982 3671 4226 8182 —6.081" —6.162  —4.004
MOL000354 FRAER Bk ST -4.729  —4.087 2398 7377 -5.554 —4.955 4712
MOL000228 IIE=3 T, A -5.245" —4.444 - -8.92 -5.041 -5.198 -
MOL000173 DA R WA M -4.967  —4.573* 339 -8.928"  -5.105 -6.176  —4.21
MOL001689 BEWR RN -5.02 -4.272 - 7474  -4.26 —4.955 -

T 456 ARBEED, LaWla s SRENSS; Tt a P Sans s gy SN

Note: Lower the binding free energy, the easier the compound bound to the target protein; * meant the binding energy of the corresponding compound to

the target was the lowest binding energy of all the compounds to the target protein.
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—Pi-cation
— Pi-Pi stacking

— H-bond

El6 HEHBEAEERSGXBRELS THEEEGTRERESEMSM

A-MEIRFER FRILZER; B-AN K 6 AEER; C-ENEARKE T A FIARBER; D-ITFIRE G/H &8 2 MNESE; E-HA K 1B
HSEIERR s Pt ORI A LA IERE R AL R

Tab. 6 Interaction of active components and key target molecules combined diagram and combined action analysis in Ganlu

Xiaodu elixir
A—tumor necrosis factor and (2R)-7-hydroxy-5-methoxy-2-phenylchroman-4-one; B—interleukin-6 and wogonin; C-VEGFA and luteolin; D-PTGS2 and

Wogonin; E—interleukin-1f and genkwanin; F-CARDS TX and kaempferol; G-ANXA?2 and quercetin.
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