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Abstract: Objective To explore the blood-entering components of Qingfei Paidu Decoction targeting the IFN-I effect pathway, its
potential to prevent the progression to severe disease of COVID-19, and its mechanism of action. Methods To identify the viral
proteins of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) that inhibit the IFN-I effector pathway by the Dual-
Luciferase Reporter System. After Qingfei Paidu Decoction was given to Kunming rats by gavage, the blood-entering components
were determined by UPLC-Q-TOF-MS. And use the Uniport, Genecard database for COVID-19 targets screening, as well as by DAVID,
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Gene Ontology database, such as enrichment of compounds into the blood components corresponding to disease targets related pathways.
Autodock Vina batch small molecule docking was used to screen compounds that could target key genes of IFN-I effector pathway, and
the potential mechanism of Qingfei Paidu Decoction and its components against SARS-CoV-2 was verified by real-time quantitative PCR
and Indirect Immunofluorescence Assay. The Dual-Luciferase Reporter System identified a total of 16 SARS-CoV-2 proteins that inhibited
the IFN-I effector pathway. Results Among them, in addition to the 11 proteins that have been reported, NSP7 and NSP16 were also
found to significantly inhibit the IFN-I effector pathway. By comparing compound extracts, drug-containing serum, and blank serum after
administration, 56 blood-entering components were found in the serum of Kunming mice. Network pharmacological analysis found that
among the top 10 pathways of P value, five kinds of Qingfei Paidu Decoction were related to immunity and inflammation, including the
IFN-I effect pathway (JAK-STAT pathway). Further molecular docking results showed that scabioside C and genistin had good binding
activities with the core targets of IFN-I effector pathway. Conclusion Mechanism study has shown that Qingfei Paidu Decoction and its
components not only can relieve the inhibitory effect of SARS-CoV-2 Spike protein on the nuclear entry of ISGF3 complex, and thereby
upregulate the expression of ISGs, but also inhibit the inflammatory response caused by IFN deficiency. The results showed that Qingfei
Paidu Decoction and its components can target the IFN-I effector pathway to play an antiviral role, and the selected effective components
can provide new potential candidate drugs for preventing the progression to severe disease of COVID-19.
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A-identification of SARS-CoV-2 proteins that inhibit IFITM3 promoter activity; B-NSP7 proteins inhibit IFITM3 promoter activity in a dose-dependent

manner; C-NSP16 proteins inhibit IFITM3 promoter activity in a dose-dependent manner; “P < 0.05

*P<0.01 *"P<0.001 vs control group.

1 NSP7 #1 NSP16 EHIUFIEM X FRNIME IFITM3 B F5EMHE (X £5,n=3)
Fig. 1 NSP7 and NSP16 proteins inhibit IFITM3 promoter activity in a dose-dependent manner ( X £s, n=3)
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*2 BERHEEIADANMIEME S S STAT1. STAT2 F IRF9 73 FXIH#L5R
Table 2 Molecular docking results of blood-entering components in Qingfei Paidu Decoction with STAT1, STAT2, and IRF9

A N T #i & ge/(kJ-mol ™)
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Fig. 5 Molecular docking diagrams of interactions between scabioside C, genistin and ISGF3
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