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Abstract: Objective To explore the potential common mechanism and active ingredients of Reduning Injection against SARS,
MERS and COVID-19 through network pharmacology and molecular docking technology. Methods The TCMSP database was

used to retrieve the chemical components and targets of Artemisiae Annuae Herba, Lonicerae Japonicae Flos and Gardeniae
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Fructus in Reduning Injection. The gene corresponding to the target was searched by UniProt database, and Cytoscape 3.8.2 was
used to build a medicinal material-compound-target (gene) network. Three coronavirus-related targets were collected in the Gene
Cards database with the key words of "SARS""MERS" and "COVID-19", and common target of three coronavirus infection diseases
were screened out through Venny 2.1.0 database. The common targets of SARS, MERS and COVID-19 were intersected with the
targets of Reduning Injection, and the common targets were selected as research targets. Protein-protein interaction (PPI) network
map were constructed by Cytoscape3.8.2 software after importing the common targets into the STRING database to obtain data. R
language was used to carry out GO biological function enrichment analysis and KEGG signaling pathway enrichment analysis,
histograms and bubble charts were drew, and component-target-pathway network diagrams was constructed. The key compounds in
the component-target-pathway network were selected for molecular docking with important target proteins, novel coronavirus
(SARS-CoV-2) 3CL hydrolase, and angiotensin-converting enzyme II (ACE2). Results 31 active compounds and 207
corresponding targets were obtained from Reduning Injection. 2 453 SARS-related targets, 805 MERS-related targets, 2 571 COVID-
19-related targets, and 786 targets for the three diseases. 11 common targets with Reduning Injection: HSPAS5, CRP, MAPKI1,
HMOXI1, TGFB1, HSP90AA1, TP53, DPP4, CXCL10, PLAT, PRKACA. GO function enrichment analysis revealed 995 biological
processes (BP), 71 molecular functions (MF), and 31 cellular components (CC). KEGG pathway enrichment analysis screened 99
signal pathways (P < 0.05), mainly related to prostate cancer, fluid shear stress and atherosclerosis, hepatocellular carcinoma,
proteoglycans in cancer, lipid and atherosclerosis, human T-cell leukemia virus 1 infection, MAPK signaling pathway, etc. The
molecular docking results showed that the three core active flavonoids of quercetin, luteolin, and kaempferol in Reduning Injection
had good affinity with key targets MAPK1, PRKACA, and HSP90AAI1, and the combination of the three active compounds with
SARS-CoV-2 3CL hydrolase and ACE2 was less than the recommended chemical drugs. Conclusion Reduning Injection has
potential common effects on the three diseases of SARS, MERS and COVID-19. This effect may be related to those active
compounds such as quercetin, luteolin, and kaempferol acting on targets such as MAPK1, PRKACA, HSP90AA1 to regulate
multiple signal pathways and exert anti-virus, suppression of inflammatory storm, and regulation of immune function.
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Table 1 Effective chemical constituents of Reduning Injection

MOL ID RAEK/ER MW DL HL K2l
MOLO001495 ethyl linolenate 306.54 0.197 16 6.200 513 SR
MOL002914 eriodyctiol (flavanone) 288.27 0.24360 15.876 340 SR
MOL003006 ()-(3R,8S,9R,9aS,10a5)-9-ethenyl-8-(beta-D- 281.29 0.23288  5.496 385 &AL

glucopyranosyloxy)-2,3,9,9a,10,10a-hexahydro-5-oxo-
5H,8H-pyrano[4,3-dJoxazolo[3,2-a]pyridine-3-

carboxylicacid_qt

MOL003036 zinc03978781 41277 0.75647  5.789 431 Einyia
MOLO003044 chryseriol 300.28 0.27415 16.312018 ERinyia
MOL003111 centauroside_qt 43448 050482  5.182441 SARAE
MOL003124 xylostosidine 41551 0.63690  9.149 100 SR
MOL000354 isorhamnetin 316.28 0.306 00 14.339 263 H
MOL000359 sitosterol 41479  0.75120  5.371 091 i
MOL002235 eupatin 360.34  0.408 04  13.939 923 HiE
MOL004083 tamarixetin 316.28  0.30625 14.591 663 HiE
MOL004112 patuletin 33228 0.33994 14.310 080 i
MOL004609 areapillin 360.34 041394  16.522 177 B
MOL005229 artemetin 388.40 047870 15.009 236 HiE
MOL007274 skrofulein 31431  0.29677 15.804 495 HiE
MOL007401 cirsiliol 330.31 0.33728 15.044 885 H
MOL007412 DMQT 34631 0.36822 15.157 598 HE
MOL007415 [(28)-2-[[ (28)-2-(benzoylamino)-3- 44457 051957  6.031565 H
phenylpropanoyl Jamino J-3-phenylpropyl ] acetate
MOLO007426 deoxyartemisinin 266.37  0.26103  4.658 828 HiE
MOL007400 vicenin-2_qt 27025 021306 16.751 617 HiE
MOL002883 ethyl oleate (NF) 310.58  0.190 61  4.850 269 e+
MOL004561 sudan III 35242 0.59097  8.988 662 fa ¥
MOL007245 3-methylkempferol 300.28 0.264 54 16.364 531 Ma ¥
MOL001663 (4aS,6aR,6aS,6bR,8aR,10R, 12aR , 14bS)-10- 456.78 0.75713 4337611 HE+F
hydroxy-2,2,6a,6b,9,9,12a-heptamethyl-1,3,4,5,
6,6a,7,8,8a,10,11,12,13, 14b-tetradecahydropicene-
4a-carboxylic acid
MOLO000006 luteolin 286.25 0.24552  15.944 492 SR H B
MOL000358 beta-sitosterol 41479 075123  5.355491 S HAE T
MOL001494 mandenol 308.56 0.19321  5.385969 SARAE HET
MOL003095  5-hydroxy-7-methoxy-2-(3,4, 5-trimethoxyphenyl) ~ 358.37 0.406 56 15.979 714 SARAE HET
chromone
MOL000098 quercetin 302.25  0.27525 14.400 548  £ARAEEHE T
MOL000422 kaempferol 286.25 0.24066 14.743371  &4RAL . HE HT
MOLO000449 stigmasterol 41277 0756 65 5574595  &ARAEHE T
Analyzer fifF AT RUAT ISR AN 00 K 45 15 2.3 SARS\MERS #1COVID-19 Hy 3L 1458
MR A B A A R BE R ORI 4 N, T COVID-19 M R HE i 36 2 571 4, SARS A%

AEE A N3, N 4928, H BB S 2 453 4, MERS A O¢ #E & A5 805 4.
hORE A HE AR BT 10 A 19 25 W) Rk 4 AEE S DL B0 ph g 45 B R, COVID-19 1 SARS . MERS
F£2.3, X 3 P L IR 955 B IR G K A L PR RE A 786 A (]
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Fig.1 Main components-target network of Reduning Injection
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Table 2 Main active ingredients of Reduning Injection (top 10 in degree)

MOL ID 2 4 7R FEAE A A

MOLO000098 quercetin 140 0.592
MOLO000422 kaempferol 59 0.420
MOL000006 luteolin 55 0.413
MOLO000358 beta-sitosterol 38 0.391
MOL000354 isorhamnetin 37 0.389
MOL000449 stigmasterol 30 0.380
MOL003095 5-hydroxy-7-methoxy-2-(3,4, 5-trimethoxyphenyl) chromone 26 0.374
MOL005229 artemetin 23 0.371
MOL003044 chryseriol 18 0.365
MOL004609 areapillin 17 0.364
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