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urination and draining dampness , so as to analyze the efficacy of Qingfei Paidu Decoction (QPD) and the pathogenesis of COVID-19.
Methods Compounds of QPD were downloaded from TCMSP, and molecular docking virtual screening was conducted based on
angiotensin-converting enzyme II (ACE2), interleukin-6 receptor (IL-6R), and aquaporins (AQP), and their binding patterns were
analyzed; Reverse target prediction, GO function enrichment analysis, and KEGG pathway enrichment analysis were carried out for
Atractylodes macrocephala, Poria cocos, Polyporus umbellatus, Alisma orientale, and the mechanism of action was predicted.
Results The most prominent drugs to block the virus were Glycyrrhiza uralensis, Ephadra sinica and Citrus aurantium; While the
top three with inhibiting the inflammation effects were G. uralensis, Bupleurum chinense, and Asteris tataricus. Among the four
sub-prescriptions of QPD, Xiaochaihu Decoction ranked first in the number of potentially active compounds to block virus and
suppress inflammatory storm. Quercetin and its derivatives had high binding ability to ACE2 and IL-6R targets, which were potential
dual-target active compounds. Lys 353 of ACE2 was the key site of ACE2 binding in Chinese medicine monomer compound.
Atractylodes macrocephala, Poria cocos, Polyporus umbellatus and Alisma orientale lacked compounds that blocked viruses and
suppressed inflammatory storms, but scopoletin, dehydroeburicoic acid, a-D-galactose, and alismoxide in these four herbs had
potential binding ability with AQP4. Conclusion QPD can play the role of detoxification, suppression of inflammatory storm, and
promoting urination and draining dampness in the treatment of COVID-19 by combining with ACE2, IL-6R and AQP4. Each
component of the sub-medical prescription is reasonable compatibility, through multi-point cooperation, complementary advantages

to play the role of prevention and cure; Blocking the key binding site of the virus, Lys 353, is known, which provides clues for the

multi-angle exploration of the pharmacodynamic mechanism of QFPDT and the modern development of monomers.
Key words: Qingfei Paidu Decoction; computer aided drug design (CADD); COVID-19; AQP4; IL-6R; ACE2
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Table 1 Compounds collection of QPD
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Table 2 Statistic of number of components in different docking scoring ranges of QPD
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P BAATEAN A RAAATELE X BRI G, SECON LRGSR Al~A20-EH# AT 5 ACE2 W4 R B1~B20-iEiH #im 5 5 IL-6R
MR, &3F

The total number in the table is the result after weight removal; A1~ A20-docking results of QFPDT ingredients and ACE2 B1~B20- docking results of
QFPDT ingredients and IL-6R, same as table 3
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Fig. 1 Selectivity of ACE2 and IL-6R in QPD
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Fig.2 Binding mode of representative compounds
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Fig. 3 Binding pattern of compound-IL-6R
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*3 FBRHSIATARSS ACE2 #1 IL-6R 5 FXHET ST (A1 20 fi)
Table 3 Top 20 in dockingscores with ACE2 and IL-6R of compouds in QPD

o hEy o ey
) E FE 4 5 & HE
Al naringenin-4'-glucoside-7-rutinoside FASE -8.77| Bl HZEH A HH -7.15
A2 H¥EH E (licorice glycoside E) HE -8.55| B2 Y:#HEF V (saikosaponin V) LETH —-6.62
A3 H¥EH A (licorice glycoside A) HE —-8.50| B3 gingerglycolipid A 2 —-6.42
A4 licuraside HE -8.46| B4 YefHEAF C (saikosaponin C) LETA —-6.24
A5 FEHLPEAF (isomartynoside) g -8.36| B5 HEFHNIB (licoisoflavone B)  HH -6.13
A6 8- (8-gingerol) e —-8.29 | B6 aster saponin F eV —6.04
A7  soya-cerebroside i FH —8.27| B7 asterbatanoside J Ky -5.85
A8 EHRTT (eriocitrin) A —8.08 B8 47T (rutin) 5 ~5.82
A9 @& (guajavarin) E 9 —8.00| B9 “&#HETF Bl (saikosaponin B1) L& -5.80
A10 quercetin-3-L-arabinon-7-D-glucoside 56 —7.85| B10 ZHFRIEHL (Usaf cs-6) RTE -5.76
All fEERAER N8 ~7.80 | B11 machiline - ~5.69
A12 dehydrodiconiferylalcohol-4-B-D-glucoside #2 5K =7.73| BI12 (S)-JREZHK [(S)-allantoin] 11 —-5.68
A13 hesperidin 954 -7.72| B13 Ki%NE (labroda) g -5.67
Al14 JJ#E (adenosine) FH -7.72| B14 B F-FLHE (B-galactose) 124, 4E —5.66
Al5 FMHAZE (diosmetin) JPR B =7.70 | B15 5##& %3 (isovanillin) EEE 2 ~5.64
A16 (+)-leucocyanidin JR TR -7.68 | B16 WERAL (GUN) F -5.61
Al7 L% (spiraein) %1% ~7.62| B17 ZH Oy MEETH (cathine) JRRBE -5.59
A18 HiftiE (ombuin) EE -7.59 | B18 5,8,2"-trihydroxy-7-methoxyflavone %% -5.58
A19 EEIEHE (acteoside) EE ~7.57| B19 BBk (gynesine) F -5.58
A20 72" 4-trihydroxy-5-methoxy-3-arylcoumarin H ¥ —7.53 | B20 =R % (puerarin) LETH —-5.58
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Fig.5 GO enrichment analysis and KEGG pathway analysis of potential targets in four TCM herbs
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Combination pattern diagram of “promoting urination and draining dampness”
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Table 4 Representative compounds with synergistic

mechanism
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Fig. 7 Structural formula of representative compounds

with synergistic mechanism
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T, PEHCALH A AR T BRI, BT
NG F A CIENIRIRIE T, HA2H 250 & 1)
YL E T SARS-CoV-2 #2518 i O £

W2 E bk i COVID-19 [ FE R3] 1
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BT RN I B GE R COVID-19 &3 1R R IE
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K AE R AR R 1) 7 L BAR A T R AT BRAb A
Al o THE N B 250 T R Mo B R R 25 44 H
IR, TR B R IR 24 2 ot S AR BAE R 7 =X
BEE BN FAE R, "R T IRAR F 5
BEER AR A BLARRLH R, RIS I PR &7 1A
TR B .
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TEHEA A G T, B RN S G
IR 2L EY S ACE2 454 I Ak DL
Lys 353 JyH.ts, 1M Lys 353 /& ACE2 # SARS-CoV
S R AR A SRBERIE . Lys 353 JE& @47 SR R 2 ik
PEANTT R B 5 B S O R AR AT A

R BRI TR O 2 W0 2% 25 H 2%
FNG>F TR L, H AR R Z %) 22 Th R0CHE [7) B 43 7 i
Fe 20 BRZ T5 B F- 7 D REA) o B a9 % B 23 AT A
T, R T XHZT RGEMERAR . A RIS
M BtiHERE 707 IR & COVID-19 SIR4FAE 1) 3
fith b, M JSE XGRS TL-6R . ¥ 2R PH TN 55 ACE2
M AQP ARSI HK, RHTHENAH)Z
W T B G A e ) TR B 388 2 43 AT IR R Gt 9
%, WP TIEHERE A HERE . H0H) SR AR AN
FKRAK 3 77 4 R 38 Je o T AL, iz ET7
LI RGG9T COVID-19 DR AL BS S .
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