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Mechanism of Ganlu Xiaodu Decoction on COVID-19 Treatment Based on Network Pharmacology”
CHEN Ling', LIU Fang®, ZHANG Xianglin®, CHEN Yonggang', WU Jinhu', JI Gangjian'( 1. Dept.
of Pharmacy, Wuhan Third Hospital/Tongren Hospital of Wuhan University, Hubei Wuhan 430060,
China; 2. Dept. of Pharmacy, China-Japan Friendship Hospital, Beijing 100029, China)

ABSTRACT OBJECTIVE: To probe into the possible mechanism of Ganlu Xiaodu decoction in the treatment of
COVID-19 based on network pharmacology. METHODS: SPSS Clementine 12. 0 software was used to analyze the
network correlation rules of nature flavor and channel tropism of all medicinal materials in Ganlu Xiaodu decoction.
The active ingredients and corresponding action targets of Ganlu Xiaodu decoction were obtained by Traditional Chinese
Medicine Systems Pharmacology Database and Analysis Platform ( TCMSP ), Batman-TCM, TCMID and other
databases. GeneCards and OMIM databases were used to search related genes of species Homo sapiens corresponding
to COVID-19, and the software was imported to construct Ganlu Xiaodu decoction-COVID-19-target network. The PPI
network of active compound targets was made by STRING database, and the gene ontology (GO) function and Kyoto
encyclopedia of genes and genomes ( KEGG) pathway enrichment analysis of active compound targets were performed
by using the Bioconductor package in R language to predict the mechanism of action. RESULTS: Ganlu Xiaodu
decoction was characterized by mild cold in nature, bitter taste, which was mainly for the heart, lung, spleen and
stomach. A total of 219 drug targets were obtained by Ganlu Xiaodu decoction, and 259 disease targets were obtained
by COVID-19. Eventually, 25 key targets for treatment were obtained by taking the intersection. Totally 74 GO items
were obtained from GO functional enrichment. KEGG pathway enrichment resulted in 145 signaling pathways. PPI
network analysis showed that EGFR, 1L-6, MAPK8, CASP3, FOS, RELA, CASP8, NOS3, PPARG, ICAMI and
other target proteins may be potential key targets for Ganlu Xiaodu decoction to prevent and treat COVID-19 diseases.
CONCLUSIONS: Quercetin, luteolin, baicalin, kaempferol and other components in Ganlu Xiaodu decoction may be
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the effective components in the treatment of COVID-19, and the mechanism may be related to the comprehensive

effects of these components by acting on multiple targets, such as anti-inflammatory, antiviral and immune regulation.

KEYWORDS Ganlu Xiaodu decoction; Network pharmacology; COVID-19; Correlation
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Tab 1 Moschus composition and target information

R

17-beta-estradiol

3, 5-dihydroxybenzoicacid

3alpha, 17-dihydroxy-Sheta-androstane
3alpha-hydroxy-Salpha-androstan-17-one
3beta-hydroxy-5alpha-androstan-17-one
3beta-hydroxy-androst-5-ene-17-one
3a-hydroxy-5B-androstan-17-one
3B-hydroxy-Sa-androstan-17-one
Salpha-androstan-3, 17-dione
Sheta-androstan-3alpha, 17beta-diol
Sheta-androstan-3, 17-dione
5-cis-cyclotetradecen-1-one
5pB-androstan-3, 17-dione
5pB-androstan-3at, 17a-diol
5pB-androstan-3at, 17p3-diol

androst-4, 6-diene-3 , 17-dione
androsterone

testosterone

a-estradiol

B-estradiol

ESRI,ESR2, AR, CYPI9AT,SLC6A4, SHBG, ESRRA , ESRRB, GPERI
(A2, CAT7,CAL,CAL2, CAL4,CA9
AR, SHBG, ESR1, ESR2
SERPINA6SHBG, G6PD, HSD17B3, CYP19A1, AR, GABBRI
SERPINAG, SHBG, G6PD, HSD17B3, CYP19A1, AR, GABBR1
SHBG, G6PD, SERPINAG, CYP19A1, ESR2
SERPINA6, SHBG, G6PD, HSD17B3, CYP19A1, AR, GABBR1
SERPINAG,SHBG, G6PD, H1SD17B3,CYP19A1, AR, GABBRI
AR, SHBG, ESR1, ESR2
NRII3,CYPI9AL, AR
NRII3,CYPI9AL, AR
NRII3,CYPI9AL, AR
NRII3,CYPI9AL, AR
AR, SHBG, ESR1, ESR2
AR, SHBG, ESR1, ESR2
CYPI9AL, AR
SERPINA6,SHBGG6PD, HSD17B3, CYPI9AL, AR, GABBRI
AR,CYP19A1, NR3CL,SERPINAG, SIGMAR! , SHBG, CYP17A1, PGR, ESR2
ESRI,ESR2, AR, CYPI9AI,SLC6A4, SHBG, ESRRA , ESRRB, GPER1
ESRI,ESR2, AR, CYPI9A1,SLC6A4, SHBG, ESRRA , ESRRB, GPER1
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Fig 2 Common targets of Ganlu Xiaodu decoction
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Fig 4 Bar chart of PPI core genes

WELWE 7, mE 7 AT, 3 % H 2 E £ 4 ARG-RAGE,
1L-17 A1 THF 85553 i, i & 45 2 (1038 B% 32 224/E B
PR ST T S AT, $o H ST 75 1 W) e A R AR AR
SR A0 A SRS FIRTT COVID-19 FIFER
3 g

R B B TR 2 Al R 1297 & GRATEE B RO Y,k
BEf% COVID-19 524 “ Bes ™ S W, It PRAE AR LA R #4 | i il =2
J1RE KRR BRI LG R E, i XS AR
TR THEE V0 M 20 A - R 0 28 D 46 S A 2 A% HR R 2 4 LA
U0 il R E 25k T X COVID-19 B3 1 & $4 %k | 1g
P& Wi f) J Z 1% RE R B — TR R — 8, A S R
RS A A, BGRB8 I B 1 A W] S st
H COVID-19 [ & EMK &R M fe] =2 ) R M SEEREAR,
RS A A A 1 WA, AR A1 2 50 78 1) o R A AR 1Y) LU A8 2 9

B5 HREHSZAREEMS-KBEIMEE

Fig 5 Network diagram of key targets of active ingredients in Ganlu Xiaodu decoction
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Fig 6 Enrichment map of GO pathways
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