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Abstract: Objective To explore the active compounds of Huoxiang Zhengqi Oral Liquid for the treatment of coronavirus desease
2019 (COVID-19) by network pharmacology and molecular docking. Methods The chemical constituents and action targets of
Atractylodes chinensis, Citrus reticulata, Magnolia officinalis, Angelica dahurica, Poria cocos, Areca catechu, Pinellia ternata,
Glycyrrhiza uralensis, Pogostemon cablin and Perilla frutescens were retrieved from TCMSP. Uniprot database was used to search
the corresponding genes of targets, then Cyoscape 3.7.2 software was used to construct the network of medicinal

materials-compound-target (gene) for visualization; GO function enrichment analysis and KEGG pathway enrichment analysis were
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performed through DAVID to predict its mechanism of action, and histograms and bubble maps were plotted by Prism software and
Omicshare database for visualization. Results The network of medicinal materials-compound-target contained 10 medicinal
materials, 123 compounds and 257 corresponding target genes, and the key target genes involved PTGS2, HSP90ABI1, AR,
CAMSAP2, PPARG, NOS2, etc. GO functional enrichment analysis resulted in 278 GO entries (P < 0.05), including 178 biological
processes (BP) entries and 36 cellular component (CC) entries, and 64 molecular function (MF) entries. KEGG pathway enrichment
analysis revealed that there were 119 (P < 0.05) signaling pathways involving Hepatitis B, small cell lung cancer, non-small cell lung
cancer, bladder cancer, prostate cancer and T cell receptor pathways. The results of molecular docking showed that the core compounds
such as quercetin, isorhamnetin, irisolidone, kaempferol, wogonin, and baicalein were similar in affinity with the COVID-19
recommended medicine. Among them, quercetin, isorhamnetin and irisolidone had the strongest affinity. Conclusion The compounds
in Huoxiang Zhengqi Oral Liquid can combine with angiotensin converting enzyme II (ACE2) binding to PTGS2, HSP90ABI, AR,
CAMSAP?2 and other targets to regulate multiple signaling pathways, thus exerting a preventive or therapeutic effect on COVID-19.

Key words: Huoxiang Zhengqi Oral Liquid; SARS-CoV-2; COVID-19; network pharmacology; molecular docking; quercetin;

isorhamnetin; irisolidone
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Table 1 Basic information of some compounds in Huoxiang Zhengqi Oral Liquid

ikt MOL ID &Y OB/% DL
AR MOL000173 NHEEZE (wogonin) 30.68 0.23
MOL000188 3B- LRI #A (3B-acetoxyatractylone) 40.57 0.75
MOL000184 L EEE (NSC63551) 39.25 0.76

W e MOL000359 A W% Csitosterol) 36.91 0.75
MOL004328 Wi & (naringenin) 59.29 0.21
MOL005815 ¥ri585 2 (citromitin) 86.90 0.51
MOL005828 JIIBRZ 2 (nobiletin) 61.67 0.52

JE b MOL005970 ¥ EE Ceucalyptol) 60.62 0.32
MOL005980 HiRE 2 FF (neohesperidin) 57.44 0.27

S MOL001942 SEERATHAZ (isoimperatorin) 45.46 0.23
MOL005800 A %43/ (byakangelicol) 58.00 0.61
MOL000449 H i (stigmasterol) 43.83 0.76
MOL001494 H & (mandenol) 43.59 0.35
MOL002644 FHUBNS (phellopterin) 40.19 0.28
MOL013430 FIEKHTHAZ (prangenin) 43.60 0.29

RE MOL000275 Hh MR (trametenolic acid) 38.71 0.80
MOL000279 M (% (cerevisterol ) 37.96 0.77
MOL000283 F M B E 4 Cergosterol peroxide) 40.36 0.81
MOL000296 AR B0 (hederagenin) 36.91 0.75

KR  MOL000004 JR1E7 %K B1 (procyanidin B1) 67.87 0.66
MOL000073 FKILFZE (ent-epicatechin) 48.96 0.24

FE MOL002776 #E1F (baicalin) 40.12 0.75
MOL002714 #2EF (baicalein) 33.52 0.21
MOL000358 B-A {1 (beta-sitosterol) 36.91 0.75
MOL000449 T HmE (stigmasterol) 43.83 0.76
MOLO003578 HIXEE (cycloartenol ) 38.69 0.78

HE MOL000098 it & (quercetin) 46.43 0.28
MOL005017 4- 5 ) MER (phaseol) 78.77 0.58
MOL005018 HURELBY) (xambioona) 54.85 0.87
MOL005012 HE A (licoagroisoflavone) 57.28 0.49
MOL004948 SHEE (isoglycyrol) 72.67 0.59
MOL000500 HWHTIR (vestitoD) 74.66 0.21
MOL004993 8-F 1AM} (8-prenylated eriodictyol) 53.79 0.40
MOL000497 HEEHE] (licochalconea) 40.79 0.29
MOL002565 FIMEKIEE (medicarpin) 49.22 0.34
MOL000354 FMZEEK (isorhamnetin) 49.60 0.31
MOL000392 JPEWIAE 2 (formononetin) 69.67 0.21
MOL000422 1125W} (kaempferol) 41.88 0.24

J7##  MOL002879 AR PR — 7 ¥l (diop) 43.59 0.39
MOL005916 =T G (irisolidone) 37.78 0.30
MOL005921 Wit & 7-0-p-D-H &I FETF (quercetin 7-O-B-D-glucoside) 49.57 0.27

LY MOL006209 T (cyanin) 44.11 0.20
MOL006210 THFHE-B-D-MLIM T Z ML (eugenyl-B-D-glucopyranoside) 47.42 0.76
MOL007179 TV MRER 2.l (linolenic acid ethyl ester) 43.59 0.35

MOL000492 (H)-JLZEE [(+)-catechin] 46.10 0.20
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Fig. 1 Huoxiang Zhengqi Oral Liquid-compound-target network
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Fig. 2 GO function analysis of compound action target of Huoxiang Zhengqi Oral Liquid
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Fig. 3 Top 20 channel bubble map of action targets of Huoxiang Zhengqi Oral Liquid by KEGG enrichment analysis

#2 EFESORGEFZOUEHMRERIIGRREGHUFEES SARS-CoV-2 3CL KEEEHN ACE2 ML & &8
Table 2 Core compounds in Huoxiang Zhengqi Oral Liquid and binding energy of effective chemicals to SARS-CoV-2 3CL
hydrolase and ACE2

o - 15 SARS-CoV-23CL /Kfi#i; 5 ACE2
A feet FATI I CAS Zhi4rg/(kI-mol ") SEAE/(kImol )
SN CysH,00; 338.270 6151-25-3 —-26.37 -36.40
RREER Ci6H,,04 316.270 480-19-3 -25.95 -35.15
YR C,7H,404 314.290 2345-17-7 -25.53 -38.49
IS C154,004 286.240 520-18-3 -22.18
DHEHR Ci6H,,05 284.260 632-85-9 —-23.44
B-4 S B CyH500 414.710 83-46-5 -22.59
Tl e 3 C1sH,,05 180.240 93602-28-9 —-24.27
HWER C1sH,40s 270.237 491-67-8 -24.27
FITEARIER Ci6H 04 268.260 485-72-3 -23.01
HEEHE ) Hy0, 338.400 58749-22-7 -22.6
FLMEREER  CH 404 270.284 33983-39-0 -23.02
N R 2 Cy7H3,014 580.530 10236-47-6 -21.35
o CyoHys0 412.700 83-48-7 -22.18
T A 7 C,7H;5NgO5P 602.580 1809249-37-3 -25.94 -32.22
FIEFHE CsH ,N4O5 244.210 36791-04-5 -25.52 -27.20
RIS C37H4N¢O5S, 720.960 155213-67-5 —24.69 -34.73
il s J & A C,HyN;05S 307.280 55981-09-4 -23.85
WULARH C37H4sN,O5 628.800 192725-17-0 —22.59
eI A CsH,FN;0, 157.100 259793-96-9 —-20.92
A C,5Hy6CIN; 319.870 54-05-7 -18.41
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HIEE T E SARS-CoV-2 3CL 7K filt g =X, HIHEITE ACE2 XE#

B4 WER. FRFERREBLTFTNHS SARS-CoV-2 3CL /KEEFF ACE2 15 FIHAER
Fig. 4 Molecular docking pattern of quercetin, isorhamnetin and irisolidone with SARS-CoV-2 3CL hydrolase and ACE2
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J7 R AR Y

ACE2 2/ E VIR R L5G0E (SARS) i
# (SARS-CoV) & SARS-CoV-2 )15 - 40 i 52 12k,
SARS-CoV-2 i HF&IAN S-EFRH 5 AN ACE2
gt &, I FEOR B RANETT SR . AR5
SR FH W 26 25 812 7 10000 8 4 1B IR 7 2 45
R BRE . EAM ATE. R, KEE. FE. B
HLOER RAPED) RTINS ST,
G0 TR S5 SARS-CoV-2
3CL /KfiffE S 5 ACE2 Bt AT v, FIREHFIER
CRIEIETT COVID-19 MG AL EPD. M2
O RATAL, EEHER O RRAT A&
HEEEVP A i 5 MU A E T3R8
5 H TG RHEFESE A 22 2 AT R L, B RS
CURRRE A% O TS AL AP 5 SARS-CoV-2 3CL /K fif
B g G Re s, JUHEM R R RRERK
BT 0 ) 5 ULHR H AN B AR VG A AT 4 &
%, 1T SARS-CoV-2 5 SARS-CoV Lg%
Yl HRIAW S-EH A5 AN ACE2 M4 &, &
BRI RANNUATTEOR . RSO 2. 2R 2
HEMNETCE ACE2 (PDBID: 1R42, 0.22 nm)
AT T o7, SRERWR R, RREZLE
fetfuy ACE2 M4 & RESr i A-36.40. —35.15.
—38.49 kJ/mol. KEGG 74143 H 155 Jifi i £ M AH 5%
() 3 5B AT 4. /NG TgeE . AR /NG B e
4 K PIK3CG 1 E2F1 KK, HIA =M 2.
R RERMELE TIERE A EEIEORK
OIS E Y2 i@ EH T PIK3CG 1 E2F1
R NG R L AR/ i i B A T
Y1 M SZ RS S iE g, AR 2Pt COVID-19 f1E A
s B — D W 9T o DI 285 24 3 22 2 4 -4k B ) -0 AR
LG5 ek, HESTEE . BREILER K
535 3128 MOLO000098-1if 57 25 . MOL004328-
=, FE S AELER S 8 MOL000449- 5 S i,
A A GG ik Et, HIR—F
WAEYER T AFEEES, FENAR A P1E A
FIEE R, BRI 2 -2 8 -2 A )
AT A AT,

AHIE TR FH N 25 235 T oy T B i, W aE
Fr IR ORI 3 2 80850 1E T SARS-CoV-2
3CL Kl S ACE2 &5 A ReidbAT TIE, [FIR4]
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WMaET 2y, 20 A ZHEHBEHNT
SARS-CoV-2 J& ACE2 KKEFEIER, T LR,
TEFE 77 1B IR I AR 7= R0 i s i fE v, Rk
Wit 2. R R R IE T u S 22 o d AT E S
Kk G¥Eg], HEMEAREREZ, I BOHE
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T, RV ESCHE PE RN DL B iE AR S — i JR R
PE, HE R SIEIRIT 0K S A — 2 Rk,
BRI EPXTLL R, XFERESD
R Ti697 COVID-19 2B AR, AT T80k
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COVID-19 J&IT 2T R F P 18 B4z S Bts 1) 5
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