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Abstract: Anoectochilus roxburghii liquid (spray, a hospital preparation of Wu Mengchao Hepatobiliary
Hospital of Fujian Medical University) has shown a good clinical treatment effect during the COVID-19 pandemic,
but its material basis and mechanism of action are still unclear. In this study, network pharmacology and molecular
docking methods were used to predict the molecular mechanism of A. roxburghii liquid against COVID-19, and
pharmacodynamic experiments in vitro were conducted to study the interaction between the current targets with
clear preventive and therapeutic effects and the key components of A. roxburghii liquid. UPLC-MS and database were
used to compare and analyze the active ingredients in the liquid, and 17 potential active ingredients with good drug-
like properties were screened by in vivo pharmacokinetics process in SwissADME database. SwissTargetPrediction
and GeneCards were searched to find 93 common targets. Cytoscape 3.8.2 software was used to construct the
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"component-target" network map, and the Metascape platform was used for gene function annotation and pathway

enrichment analysis. It was found that the extract could regulate the positive response to external stimuli,

inflammatory response, cytokine production and other biological processes by binding the active ingredients such

as isorhamnetin, kaempferol, luteolin, quercetin and apigenin to the common targets (NOS3, MPO, MMP3, etc.),

and play an anti-COVID-19 role. In the angiotensin-converting enzyme 2 (ACE2) activity inhibition assay, it was

found that the stock solution of A. roxburghii liquid (for spray), and the supernatant after removing polysaccharides

(mainly containing flavonoids) could to some extent inhibit the activity of ACE2. Crucially, in the experiment of
2019-nCOV-S pseudovirus infecting HEK-293T-ACE2 cells, we found that 4. roxburghii liquid may exert anti-
COVID-19 effects by blocking the binding of SARS-CoV-S protein to ACE2.

Key words: Anoectochilus roxburghii liquid (for spray); COVID-19; network pharmacology; molecular

docking; mechanism
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Table 1 Compounds of Anoectochilus roxburghii liquid (spray) in the acetonitrile phase. Compounds marked with " are unique to the

acetonitrile phase

No. Formula Compound Classification Theoretical mass (m/z) Retention time/min Peak area
1 CHN,0 Nicotinamide Alkaloid 123.055 8 0.75 175 834 136.016
2 C,H,,0 ¢ Isorhamnetin-3-O-neohesperosid” Flavonoids 625.176 8 5.55 96 062 483.793
3 C,H,,0,,  Narcissoside Flavonoids 625.176 8 5.55 96 062 483.793
4 C,H,,0,,  Hyperoside Flavonoids 465.103 3 5.08 47 853 655.447
5 C,H,0, Isoquercitrin Flavonoids 465.103 3 5.08 47 853 655.447
6 C,H,,0,,  Quercetin-7-O-beta-D-glucopyranoside Flavonoids 465.103 3 5.08 47 853 655.447
7 CHO, 5-Hydroxymethylfurfural Aldehyde 127.039 5 1.98 40 657 683.314
8 C;H,,04 Apigenin Flavonoids 271.060 6 7.58 37 623 873.521
9 C.HO, 4-Hydroxybenzaldehyde Aldehyde 123.044 6 3.73 32495217.177
10 CH,,0, Quercetin Flavonoids 303.050 5 6.78 31 608 529.603
11 C,H,,0, Isorhamnetin Flavonoids 317.066 1 7.99 28 387 619.612
12 C,H,,0,,  Isorhamnetin 7-O-glucoside Flavonoids 479.118 9 5.72 24938 679.992
13 C,H,,0,,  Isorhamnetin-3-O-beta-D-glucoside Flavonoids 479.118 9 5.72 24938 679.992
14 C,H O, Luteolin Flavonoids 287.055 5 6.81 23014 885.179
15 C,H, 0, Acetovanillone/apocynin Phenol 167.070 8 4.96 12 792 294.561
16 C,H,O, p-Hydroxy-cinnamic acid Organic acids 165.055 1 4.37 12 552 628.526
17 CH,,0O4 Kaempferol Flavonoids 287.0555 7.71 9056 013.128
18 C,,H,,0, Ferulic acid Organic acids 195.065 7 4.92 7948 071.827
19 C,H,,0, Luteolin-7-O-glucoside Flavonoids 449.108 4 5.14 6584 913.682
20 C,,H, 0, Rutin Flavonoids 611.1612 4.94 6025 519.264
21 C,H,,0, Quercitrin Flavonoids 449.108 4 5.73 4816 696.133
22 C,H,O, Chlorogenic acid Organic acids 355.102 9 3.43 2107 121.727
23 C,H,O, Caffeic acid Organic acids 181.050 1 3.69 2 074 399.038
24 C,H 0, Epicatechin Flavonoids 291.086 8 3.96 894 546.032
25 C,H,,0, Isoorientin Flavonoids 449.108 4 4.53 349 859.148
26 C,H,0, trans-3-Hydroxycinnamic acid Organic acids 165.055 1 5.3 212 170.466
27 C,H,O, 2-Hydroxycinnamic acid Organic acids 165.055 1 5.67 190 088.487
28 C,H, 0, Orientin Flavonoids 449.108 4 4.64 182 962.447
29 C,,H,0, Oleanolic acid” Organic acids 457.368 1 16.28 171 259.272
30 C,,H,0, Ursolic acid” Organic acids 457.368 1 16.28 171 259.272
31 C,H, 0 cis-Tiliroside Flavonoids 595.145 1 6.88 133 964.129
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Table 2 Compounds of Anoectochilus roxburghii liquid (spray) in the water phase. Compounds marked with * are unique to the water phase

No. Formula Compound Classification ~ Parent ions (m/z)  Retention time/min Peak area
1 C,H,,0,, Narcissoside Flavonoids 625.176 8 5.56 360 141 730.433
2 CHN,0O Nicotinamide Alkaloid 123.055 8 0.77 322069 111.273
3 C,H,,0, Isorhamnetin-3-0-beta-D-glucoside Flavonoids 479.118 9 5.56 125 694 608.876
4 C,,H,,0,, Quercetin-3-gentiobioside” Flavonoids 627.156 1 4.42 96 208 194.200
5 C,,H,,0,, Quercetin-3-O-sophoroside” Flavonoids 627.156 1 4.42 96 208 194.200
6 C,H,0, Hyperoside Flavonoids 465.103 3 5.08 57386 506.410
7 C,H,0, Isoquercitrin Flavonoids 465.103 3 5.08 57386 506.410
8 C,H,0, Quercetin-7-O-beta-D-glucopyranoside Flavonoids 465.103 3 5.08 57 386 506.410
9 C,,H,, 0, Rutin Flavonoids 611.1612 4.96 31450 367.717
10 CHO, 5-Hydroxymethylfurfural Aldehyde 127.039 5 1.99 31228 323.705
11 C,H,0, trans-4-Hydroxycinnamic acid Organic acids 165.055 1 4.78 21625 266.704
12 C,H,0, Chlorogenic acid Organic acids 355.102 9 3.44 18 958 348.143
13 C,H,,0, Luteolin-7-O-glucoside Flavonoids 449.108 4 5.14 14 536 593.189
14 C,H,,0, Isoorientin Flavonoids 449.108 4 4.5 8 538 764.556
15 C,H,, 0, Orientin Flavonoids 449.108 4 4.5 8 538 764.556
16 C,H,0, Caffeic acid Organic acids 181.0501 3.59 6531 741.290
17 C,H,0, p-Hydroxy-cinnamic acid Organic acids 165.055 1 4.38 4756 281.886
18 CHO, 4-Hydroxybenzaldehyde Aldehyde 123.044 6 3.74 4021347971
19 C,H,0, Quercitrin Flavonoids 449.108 4 5.72 3308 932.566
20 C.H,0, Luteolin Flavonoids 287.055 5 6.96 3275269.978
21 C,H,,0, Ferulic acid Organic acids 195.065 7 4.93 3 118 575.795
22 C,H.O; Gallic acid” Organic acids 171.029 3 1.12 2 831 396.652
23 C;H,,0 Apigenin Flavonoids 271.060 6 7.61 2684 751.734
24 C,H,,0, Acetovanillone/apocynin Phenol 167.070 8 4.96 2413 349.760
25 C;H,,04 Epicatechin Flavonoids 291.086 8 3.96 1319 571.235
26 C,H,,0, Isorhamnetin 7-O-glucoside Flavonoids 479.118 9 5.95 1272 598.550
27 C,,H,0,, cis-Tiliroside Flavonoids 595.145 1 6.85 1195 472.445
28 C,H,0, Isorhamnetin Flavonoids 317.066 1 7.99 1137 304.267
29 CH,,0, Quercetin Flavonoids 303.050 5 6.78 944 245,745
30 CH,,0, Kaempferol Flavonoids 287.055 5 7717 860 501.732
31 C,H,O, 2-Hydroxycinnamic acid Organic acids 165.055 1 5.75 766 017.535
32 C,H.O trans-3-Hydroxycinnamic acid Organic acids 165.055 1 5.29 482 355.837
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Table 3
ingredients with good drug-like properties

In vivo pharmacokinetic process of potential active

No. Compound GI absorption Bioavailability
1 Nicotinamide High 0.55
2 5-Hydroxymethylfurfural High 0.55
3 Apigenin High 0.55
4 4-Hydroxybenzaldehyde High 0.55
5 Quercetin High 0.55
6 Isorhamnetin High 0.55
7 Luteolin High 0.55
8 trans-4-Hydroxycinnamic acid High 0.85
9 Acetovanillone/apocynin High 0.55

10 p-Hydroxy-cinnamic acid High 0.85
11 Kaempferol High 0.55
12 trans-Ferulic acid High 0.85
13 Ferulic acid High 0.85
14 Gallic acid High 0.56
15 Caffeic acid High 0.56
16 Epicatechin High 0.55
17 trans-3-Hydroxycinnamic acid High 0.85
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Interaction network of ingredients and target genes of Anoectochilus roxburghii liquid

PEFH, DRI AR RIE 7000 1K S B0 053 3R A7 R 400K H 4 Dhy S0
AT RERZERVLEm  ORBERER MR OFE
FOILRR N ES TP 5 S BA R
GG R, Bz oy 5 R R B TR T R AT 4 0
2, DLAS & R 2 Pl (B 3B). 45 AL o, i
H IR 6 AN T8 7E 95 1 1 73 5 SARS-CoV-2 S 5 1 ACE2,
CTSL %5 ¥ pi HAA U 45 G R ). LSS & RE UG
[PIEHA AT AL 2 750 s 45 S R B (B 4).

3 NAYES

3.1 ACE2FEMINHISLIE DL MLN-4760 A BH o4 il il
A, FEAT ACE2 # 71 9i k o S B 25 1 LI SA, 42k
W (W5 H) R 20 R E 2RI EIE R (E
TN TR S 5 K ACE2 Bl i VA — & B30 7
) 2R 23 5N 32.78% - 18.08% [ 39.40%, HAF Fl 45 55
T B F0 ) 771 MLN-4760 (57.77%). 2 B 460 &% -
TG [5 1 < 2R (W5 55 ) il 70 B ] mT 225 400
il ACE2 Bl vi% M, Xof 12 i1l 77 75 1 PR (¥ 52 77 22 LA B
BHEZ . i EoR (B 5B), ff Z8 w1 5
FH 28 1 R R L AN 3R 5 ACE2 R & BE ) 45 &
CEVAD

32 YHAASCIS LIRSS R WE6, 45T 1 pgul ! &2k
MEVRAE FH 48 h 5 S50 2H 40 o 5% o A T AR, R
B < 2% Y2 VA AE 440 i S 56 B % 3@ I FHLIKT S 25 1 RBD
S A5 ACE2 S &, RIEVUREEM .

g

i SARS-CoV-2 5| #2 [f] COVID-19 th: F1 K 4T
N Az A iE T BRI R, 78 I 1) o B 2
XFRETEBE TTRR TR . S AETUR AR



K AR LT 2R 2 A N TN F Y e 2P BT COVID-19 4 AL ¢ © 039 -

A

Cellular response to nitrogen compound

Positive regulation of response to external stimulus
Inflammatory response

Protein phosphorylation

Cellular response to organonitrogen compound
Cellular response to organic cyclic compound
Cellular response to lipid

Response to hormone

Positive regulation of cytokine production
Response to peptide

Vesicle lumen
Secretory granule lumen -1g (P value)
Cytoplasmic vesicle lumen

dg

Membrane raft 2

Membrane microdomain

Receptor complex

Perinuclear re; 10n of cytoplasm

ide of membrane

Serine/Threonine protein kinase complex
icolin—1-rich granule

Protein kinase activity
Phosphotransferase activity, alcohol group as acceptor
Kinase activity

Serine—type 1g)vspndase activity

Serine hydrolase activity

Protein senne/threomne kinase activity
Endopeptidase activity

Oxidoreductase activity

Kinase binding

Serine—type endopeptidase acnvny

AN

20 40 60 80
Counts
B
PD-L1 expression and PD-1 checkpoint pathway in cancer ]
Acute myeloid leukemia o
Prostate cancer ©
Pancreatic cancer
HIF-1 signaling pathway { ] g (P value)
Chagas disease | L !

Toxoplasmosis

Toll-like receptor signaling pathway

Measles ® 16

AGE-RAGE signaling pathway in diabetic complications L] 14
Yersinia infection —-—

Chemokine signaling pathway

Coronavirus disease — COVID-19 ° Counts

Hepatitis C o

Human cytomegalovirus infection C ®

Lipid and atherosclerosis ®

Chemical carcinogenesis — reactive oxygen species

Chemical carcinogenesis — receptor activation

Pathways in cancer{ @

Alzheimer disease

20 30 40 50
Figure 2 GO enrichment analysis of key targets of Anoectochilus roxburghii liquid for COVID-treatment (A) and KEGG signaling
pathways enrichment analysis bubble chart of Anoectochilus roxburghii liquid for COVID-treatment (B)
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Figure 3 Heat map of the docking binding energy of active ingredients with key targets (A) and the docking binding energy of active
ingredients with key targets for COVID-2019 (B)
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Figure 4 Molecular docking of MMP3-luteolin (A), MMP3-quercetin (B), MPO-isorhamnetin (C), MPO-kaempferol (D), NOS3-apigenin
(E), and NOS3-quercetin (F)
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Figure 5 Inhibition of ACE2 activity (A) and molecular docking
of luteolin and quercetin to ACE2 (B). ARL: Anoectochilus
roxburghii liquid; PEARL: Polysaccharide extraction of Anoectochilus
roxburghii liquid; CPEARL: Concentrated polysaccharide extraction
of Anoectochilus roxburghii liquid; SARL: Supernatant of
Anoectochilus roxburghii liquid; CSARL: Concentrated supernatant
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HEK-293T-ACE2 cell. A: Control; B: Anoectochilus roxburghii
liquid; Scale bar: 100 pm
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