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Abstract: Objective To study the efficacy network and potential mechanism of Xiaochaihu Decoction (XCHD) in the treatment of
coronavirus disease 2019 (COVID-19) with syndrome of pathogenic heat lingering in the lung and obstructive cardinalat, and
analyze the active ingredients of XCHD with anti-severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) efficacy. Methods
The correspondence between COVID-19 and XCHD was analyzed by literature consulting. Based on network pharmacology,
Cytoscape 3.6.0 and other software were then used to construct XCHD efficacy network of “Chinese medicine prescription-active

ingredient-key target” for pneumonia and immune regulation, in order to confirm anti-SARS-CoV-2 active ingredients in the
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prescription. Some softwares were used to analyze XCHD for COVID-19 treatment in multiple aspects. Results A total of 48
active ingredients with potential anti-SARS-CoV-2 effect in herbs were collected; 140 active ingredients in XCHD for pneumonia
treatment and immune regulation were analyzed, of which 12 ingredients had direct anti-SARS-CoV-2 activity including baicalein,
formononetin, quercetin, etc. The active ingredients in XCHD exerted efficacy for pneumonia treatment and immunoregulation
through 95 key targets such as IL-6, NOS2, and ESRI, involving multiple pathways such as the TNF signaling pathway, IL-17
signaling pathway, and influenza A. Analysis of gene co-expression and PPI interaction analysis found that ACE2 only co-expressed
with NOS2 in the above targets, and also interacted with only five targets in the PPI interaction network. It is speculated that the
ACE2 target only plays an important role when SARS-CoV-2 invaded the human body, and had little effect in the treatment of
pneumonia after viral infection. Conclusion The active ingredients in XCHD play a role in treating COVID-19 by inhibiting
SARS-CoV-2 activity, blocking the SARS-CoV-2 invasion pathway, inhibiting cytokine storm, and regulating immunity. It is worth
noting that drugs designed for the ACE2 target can block virus invasion, but may not be effective for diseases such as alveolar
inflammation, Therefore, this study also provides a multi-target and multi-directional space for XCHD for early COVID-19
treatment. In addition, when XCHD is used in the early treatment of COVID-19, we should pay attention to the precise use of drugs
based on syndrome accurate identification, one is to avoid adverse reactions, the other is to avoid cytokine damage caused by
re-crown disease.
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#F1 P SARS-CoV-2 SEMR LR
Table 1 Summary of active ingredients in Chinese medicines with anti-SARS-CoV-2 effect
o L 456 H B #8/(kJ-mol ™)

75 HEDEH ACE2 PLpro 3CLpro Spike
1 albanol ( Mk ) — / / /
2 keyptoxanthin (F&# i) — / / /
3 saikosaponin E (42 H E) / / —41.800 /
4 glycyrrhizin (H &) / / -38.874 /
5 saikosaponin B1 (¥£#2 4 B1) / / —38.874 /
6 saikosaponin D (4E# 21 D) / / —38.874 /
7 saikosaponin F (4&#HBF F) / / —38.874 /
8 6-(3-oxoindolin-2-ylidene) indolo [2,1-b]quinazolin-12-one / / —38.456 /
9 saikosaponin By (¥£#2 4 B2) / / —-38.456 /

10 ochnaflavone / / —37.620 /
11 anthraglycoside A (BT A) / / —36.784 /
12 rutin (7]) / / ~36.366 /
13 hyperin (£:228k+H) / / -36.366 /
14 isochlorogenic acid A (4% JEE A) / / -36.366 /
15 veronicastroside (ZL4H) / / —35.948 /
16 astragaloside IV (JEIEH A V) / / -35.948 /
17 emodin-8-glucoside / / —35.948 /
18 coptisine (FHIEH) / / —35.948 /
19 linarin (ZE4EH) / / -35.530 /
20 oleanolic acid (GFEIHR) / / —35.530 /
21 astragalin (& EH) / / —-35.530 /
22 worenine (FEFHERD / / -35.530 /
23 saikosaponin A (4eHH 21 A) / / -35.530 /
24 neohesperidin CHi#& [ #) / / -35.112 /
25 all-trans-rhodoxanthin / / —35.112 /
26 forsythiaside CZEFMEEE) / / -35.112 /
27 isoquercitrin (AR D / / -35.112 /
28 palmidin A CHHERHAEREE A / / -35.112 /
29 cynaroside (ARBEE) / / —34.694 /
30 obacunone (AR / / ~34.694 /
31 beta-carotene (B-#13F M%) / / -34.276 /
32 forsythoside A CEFRFEEH A) / / —-34.276 /
33 betulinic acid (HEARR) / / ~4.300 /
34 coumaroyltyramine (& 5 ) / -3.22 —4.180 /
35 cryptotanshinone (F&F}SH) / -5.25 —6.230 /
36 desmethoxyreserpine (2% H 48 EF Ifi~F) / / -3.520 /
37 dihomo-y-linolenic acid ( —m-y-JEJFRAR D / / -3.880 /
38 dihydrotanshinone i ( & JtZ0{) / / / -5.16
39 kaempferol (1l1Z5M) -32.22 -2.15 —6.010 /
40 lignan (RJEE)D / / —4.270 /
41 moupinamide (Z FEBERZ) / -3.05 / /
42 N-cis-feruloyltyramine (N-JIii=CF 2R ER D / -3.110 /
43 quercetin (it 7 %) —26.36 —4.62 —6.250 /
44 sugiol (MIAZHE) / / —6.040 /
45 tanshinone I1a ('} lia) / -5.02 -5.170 /
46 7-methoxy-2-methyl-isoflavone —30.54 / / /
47 formononetin (TSHEIEER) -29.71 / / /
48 baicalein (FEEF) —32.64 / / /

“—7 NEMZER AT TRRALERAAIIE: <7 AR %R AT TR

“w__»

indicates that the protein has completed molecular docking, but data cannot be extracted; “/” indicates that the protein has not completed molecular docking
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Fig.1 Venn diagram of XCHD active ingredient and antiviral active ingredient of Chinese medicine
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Fig. 2 Network of XCHD in treatment of pneumonia
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observed coexpression in homo sapiens:
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