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Virtual Screening of Active Components of Interleukin —6 Receptor and Investigation of the
Network Pharmacological Mechanism of the Core Traditional Chinese Medicine Against

COVID -19
WU Jian', ZHANG Xihong', XU Wenjian®
(1. Shantou Central Hospital, Shantou, Guangdong, China 515031; 2. Xiaolan People's Hospital of Zhongshan, Zhongshan, Guangdong, China  528400)

Abstract: Objective To screen natural small molecule inhibitors of interleukin —6 receptor (IL —6R) and to predict the mechanism of
traditional Chinese medicine (TCM) containing the most IL —6R inhibitors in the intervention of Coronavirus Disease 2019 (COVID - 19).
Methods The IL —-6R active components were screened by the ADME — Lipinski rule. Taking IL —6R as the target, the natural small
molecule inhibitors of IL —6R were docked with high — throughput molecules by the Autodock Vina software and Python script,and the
natural small molecule compounds with potential IL —6R inhibitory activity and the core TCM containing these components were
obtained. The "component — target — pathway” network was constructed to predict the mechanism of core TCM in the intervention of
COVID - 19. Results A total of 1 511 components with oral bioavailability(OB) =30% and drug - likeness(DL) =0. 18 were obtained,
involving 372 kinds of TCM. Among them, sesamin had the best docking with IL - 6R, luteolin had the widest source,and Glycyrrhizae
Radix et Rhizoma contained the most anti —IL — 6R active components. The results of network pharmacology showed that there were 16
potential targets of Glycyrrhizae Radix et Rhizoma against COVID - 19, and seven biological pathways closely related to the occurrence
and development of COVID —19 were enriched,including hypoxia — inducible factor —1 (HIF - 1),vascular endothelial growth factor (VEGF),
platelet activation,tumor necrosis factor(TNF) , phosphatidylinositol 3 —kinase threonine — protein kinase(PI3K — Akt) , interleukin — 17 (L —
17),Toll like receptor (TLR) and other pathways,which were mainly involved in immune regulation,inflammatory intervention, oxidative
stress, anticoagulation and coagulation system regulation. Conclusion Sesamin,luteolin and Glycyrrhizae Radix et Rhizoma have potential in-
tervention ability in multiple ways on the occurrence and development of COVID —19,which can provide a theoretical basis for the develop-
ment of new drugs against COVID -19.

Key words: molecular docking technology; interleukin — 6 receptor; Coronavirus Disease 2019; mechanism; natural small molecule in-

hibitors ; sesamin ; luteolin ; Glycyrrhizae Radix et Rhizoma;network pharmacology

R Z I3 TSI AR B R AR B AESEIR R 2(SARS - CoV - 2) L R HIVR YT, 2K
(COVID — 19)/B G A RN, TEAE R H T BRI s B A e bR 4 SR i I RIA T 28302 S M XU ZR 1h
PRI S SRR , B R o GV ERP IR B 2R B R AT THUARRY S Be RGN i T 20, s B am i N
FIRIT 4 DO 25 ) JoBe v e PRAT Xof - B GUPERP IR £y I s i 7, S B i B i S A B A i H

FE—1EE R, B KRFA, ZF S AR T @A ERSGF, (B-F124)106392666@ qq. com.

35



FHFRE -
Pharmacy Articles

¥ &%

China Pharmaceuticals

2021 4E 11 A 5 H 55 30 &5 21 )
Vol. 30, No. 21, November 5, 2021

JEE BT, COVID - 19 &34 o F 5 BIHLIA ™ AE RE X T
W2 B EIRMALT. .27 XMk [4150 87 T COVID - 19
SRR, K B0 A5 AR S TR B 1 I E 4 4
P 5 AL, R T A 2 6(IL - 6) Mg IR
Rl (TNF) 88 7K F- 1 8 25 T8 o 1L - 6 J2 5 R SO 5%
RIE VI SR T, 8 A2 2008 M R MR AL A i
5 IL - 6 524K (IL - 6R) 45 515 3 4 S A MR N 28,
ZMMH F A, 2 5 RPEREESIL - 6/1L - 6R 45
BRG] Kk AR B (JAK) 55155 55 5%
WG R (STAT3)  FHAH ML A = 17A(IL - 17A) (B A5
Pk LS 3 — PG - 75 20 R 2K (1 ¥R (PI3K — Aku) (5% 5%
B - kB(NF - kB) \Toll #£3Z & (TLR) % Fi#f5 5 %k
R =71, A 3 5 ) P S R T — 6 S ) i 2B
P 235, e M5 L T A ass 58 o fb e e T R
E | I8 AR R A AR N RS R R AR T L LA,
R4AAE S T 1a(HIF - 1) {5538 B8 17 )8 12 B 40
G IL - 6,520 T 40 M /046 izt B 2 5 e 4%
FHLAZR 1 28 9E B WA O O 1L — 6 0] 3753 06928 200 e 43 6 1f.
BN E A KT (VEGF) , VEGF n] 45 /& i 45 f0 38 i 1
PR R PR S 1 T AN 5P SN 2 2 A
MG L FE o _F 3 7 (R AH BT 8 R — 1~ 5 4% 11 )
2% (eIt AL ZGAE A A R R R o R, 3R & A i Gl
S8R B il 48 1297 07 %8 GRATHS /AR ) O B BA i fF
IL — 6 7K F b AR Ry s 18 AR i i R 7R 6 i, SR R
Bz T R A R e I A T 7 R R, F 138 i E
FEE I G AL SN, (U Bz T8 2R 1 i FH T g 23 B AIK
PUATUIR B RO BE T, 3 B B e 8 4B K S B
P B SR AR AR KU , HLAFAE ™ 55 e he KU, ™
S R A S

FR[E FEZGTEIAYT SARS - CoV -2 &4 .COVID - 19
MEPRETEREMN DA 25 - ZHA - 28
L AR R TG R A AR5 B 3 T T LA R ) £
PR T o h 2 B A, 2 B SR T 25 R P R
R ) I3 At 425 4 AR 32 e 24 SR LA R S H
W B Z P COVID — 19 524 KA AL HIWF 7% 1) SCHR
T8, LA R G5 B 2545 4 00 R PR B 2 A5
Fofr v 3 g 22 2 2 R (R TG K 2, I 45 2 B2 K Gy ot
PR AR IR E P 25 BB A B AL TR SR 1 e %
AR LY R G FVE WG B 2% BT AL AR 1 3
filt b3 R A S O A 5 0 2 R oy
FGER A= P45 B ZR Lok, DA 48 A & R 24 30 o I
HVBEAE BB AL 2T o 1 X 1 AR G A 2E T R
T3 AU 37 VAR R (B0 P A A R o 00 5 5
F T BEME , 18 RTAR B8 P 35 1 45 6 1 DL AL Ak A2 R AN BC AR 1)
S5, R 25 e SRR A R ) A SE X

36

I PR 4138 1 5 98 1 R e % VT TL - 6R, R 437 4F
F AR T 2] 3 G0 25 B B0 I RN 43 BT & (TCMSP)
R R R /NG - 0047 R RS B L0 B 1 IL - 6R
() R AR /N 43 F- A 590, 3 2o 1) 2% 24 B 2 100 4
IL-6R K& /N4y 7 30 i 37 e 2 9 2% 0 b 25 T T
COVID - 19 (fE ML, R 25 Rt 5%
1 #MEE5AZE
1.1 IFEEENEL

FET TCMSP B3, 44 A 2015 45 g v [ 2% e (—
FROMBCSERY 499 Fhrp 2y B H5 A 1L - 6R RIK/IN- Tl
A AP 13 143 4>, ALY MOL2 #%20 3D 45
R SCA , T o3 X R B AR E 1) /N o3 F B8R
1.2 EF ADME #1 Lipinski ¥ T §9iE 4

T ADME S50 BRI A= PR (OB) =30%
2251 (DL) = 0. 18, LA &% Lipinski £ U BURH %) 43 7
i (MW) < 500, JIg 7K 73 it 7 50 (clogP) <5 &k 45 14
HH (Hdon) <5, X /N3 100l 701 88040 122 1) 1 M g o 20
T304 0 5 , 0 16 24 32 Pk SR OB KL B4k &9, LA
I/ B2 S R I AR5, DA 5 R S 8 A D K 2
PRI G, DASR S e A0 %
1.3 oFxEE

TE RCSB PDB(http: //www. resh. org/) W 3l 1 R 2§,
IL - 6R(1N26) ) 3D Z544 1, i i Raccoon BRAFXT /N
oy FHEAT I s BEBRARAR I A BRI f T, L
TLHEST RRR W] T S Stk WAL B SR Discovery stu-
dio 2. 5 MK IN26 P ECAR /S B, IF 4R A3 L -
6R . 3 #3E , Phe229 and Phe279 4% JE iR 7% AL S
IL - 6R [ CE A5 G r 517~ L2 AT IL - 6R I9IF5E
PO O, BL Phe229 il Phe279 M AN 44 3 iR 5% KL AE
IL - 6R A7 B 5B T A58 o o F X i 25 5 1
4% .1z Autodock Vina Fl Python JEIZAS 5 B¥ i 18 & 43 F
X IR R A YL ES G e THET 445 A Rk
ANF O, U BB ECIR FSZ AR ] A &S5, BT x4
SR 0 306 1 JC G — A, LAGE S BE < - 20. 92 kJ/mol fE
S BRI, Ry A A R IS A RE s -
25. 10 kJ/mol A Ay §ifi 356 185 16 1 1 18 4 A XA 4l
1.4 oA RES COVID - 19 2 a4

B %O TP 2R P AT AN TCMSP BdE e
ARAH I3 X IO P9 L A5, K TS A A A — 25 B 3] Uniprot
(http: / /www. uniprot. org/ ) ¥t i , F- 55400 0 B 7 4 FR
(gene symbol) . £ 2 OMIM £ GeneCard %1 #f JF H %
COVID — 19 B AH S B A, 45 o5 53 30 a5 RT3 i 08 50 A
Venny 2. 1. Ohttps: //bioinfogp. cnb. csic. es/tools/venny/)
FELE IR 55 #5 h , ARAS I B S 5638, R A% 0 R 21
Tt COVID - 19 & R JE T AERE S, I 3 Le 50 i 3



2021 411 H 5 H 45 30 &5 21 1)
Vol. 30, No. 21, November 5, 2021

¥ & % b

China Pharmaceuticals

- HFRE -
Pharmacy Articles

A String B % iR A5 8 1SR VR F (PP 2%
1.5 GO EEINEEFEM KEGG BREENT

TR A% O o 245 X608 RS0 (R T TR BE R 4R 23S 3 A
Y B 2B DAVID 6. 8 #E4T GO KN Bh g B A
KEGG 3 i & 5001, AT AZ O Hh 2451 3 F-AIL ]

1.6 M5 -8 - BEEMENE

W5 A% v 2 T P G TS A L A O B A R
A Cytoscape 3. 7. 1 3K, DAAE & Bie 43 — $E 55, — 3 [
P 255, ) B L 22 A0 U [ A P P RE A
2 #R
2.1 E-TF ADME #0 Lipinski #0] g 1%

13 143 MMEa W, 2 454 4> 5400 2 sk, B
0B=30% H DL=0. 18, 7E4F & ADME 14 Jiz i) & Al I,
1511 A543 R I 454 ADME F1 Lipinski 100 i 25K
W I 372 A2 $in B B R AT 25 824k
% OB % OL,

2.2 HFIE
2.2.1 5 IL-6R M#H4 4 ETEKXE 89 H

W 45 R WO oy X 4R 8Os BOR 45 G RETE
(-25.10,0]1k]/mol X [8] ) & 4> FH 624 4, 7F
(=29.29, —25. 101 kJ/mol [X [&] i 843 45 800 4>, 1&
(-33.47, -29.291kJ/mol X [a] i) 8574 86 4™, 454
AE/NT = 33.47 k] /mol WYY 1 4>, $&/RAF7E 87 4>
B4 HLA e HASE a4 1 i ik il B B
B TF & ERE =, 2 FR K (sesamin) 5 IL - 6R Y45
GEAF PR IZAE Y EA BRI IT R RE , B T8
B2, HIHABAUERE G e/ T -29. 29 kJ/mol (1)
SRR 1,

2,22 gt oA RO

H % 1Al 255 68/ T - 25. 10 k) /mol [ 433t
887 ™, i TCMSP HEAT R o3 1 25 Vg 23 A WL IR 1,
6 WRIF MR AR SR LT S R G
1,4 BRTE MAL 2575 AE6A % B2l B, 3 BR1E %
SR EER R AR EAAE 3 AR 2 H O Mt R
2,2 DRI ZGFSE R, Ak i 2R, 1 R
FE X HLTE 25 T o Horp, & A7 L - 6R RAR/N3

T MR AN L
701
604
504
404
30+
204

10
04

xS b Sy & S
8 é%s’%b@x& w&\v @"%’«%%@@

FMRF B2, FEATE WA I =R
2 PR B EAET I COVID - 19 & 5 = EAEM .

5O HE/NT —25. 10 kJ/mol (R840 h , BEH 4 10 Fil
iDL BB 16 AN (I3 2) o KRR R 4
R 2R 2, Sy 90 Fir U AR R B ORI 12, B
H 5 IL-6R WA BRI LG 16 MuB Y, 2800
WAL S Y, UE AL S WA R IR 25 h iz 47
TE, & RZ M AE M) 1L — 6R 354 B R JT
RERES

1A, 5 IL-6R 455 HE/NT —29. 29k]/mol
1) 87 Ao, RE w4 4 25 L) B AT 9 4~ (I
Bl 2) o, 4 25 b B0 HE 44 10 3 /LAy 4 i R
MOLO001458 — iM% (9 B+ 24) \MOL001558 - 2 ik fif
(7 25) MOL007180 - 4k 2 E(8 kH12y), Hr
ZHIEE S IL - 6R M5 A5k, ORI 12,

4 A KU ISR A 7 sk (WA 3),
A5 L B HE A AT 3 B 2543 B ok H R (10 A4S g
53) AT (8 ANy ) L SR (6 AN ) o il L, H
AR TL - 6R 25588/ T - 25. 10k /mol (b &%
M2y, i &5 1L - 6R 45 A fik/NVF -29. 29 k) /mol 1L &
Wik Z 0 2y, 38s H B AEI ] IL - 6R T B R AT
TETETE
2.3 HETFH COVID - 19 B M L& 2512 S #1545 17

TRAES S H B89 T COVID - 19 B0z, dhk
5 82 ANHHEXT B AUHE 5,259 4~ COVID — 19 AHSEHE &5 6y
PR IR R T B X, 3R 16 AN T B T35 COVID - 19
FITEAERE A 25 R LR 4

KEGG 38 #% & % 70 #7 : H 5 T 1 COVID - 19 [
BT ALZE R LB 5 B B R T HE A 20 1M Sl
P&, 16 MBTERE R 2 5 05 Sl £ 2 5 5 5 RE IR
iE M2 MBI SR UIAH G, AU FE HIF - 1 signaling pathway |
VEGF signaling pathway . Ifil /M % b (Platelet activation) |
Pathways in cancer , TNF signaling pathway % 79 %%,
P<0.01 Wl A 63 45, HIF - 1, VEGF, Platelet
activation, TNF, PI3K — Akt, IL - 17, TLR 15 5 i % 5
COVID - 19 Wy &A R B UIA O , 37 T 50 v] g il o

2kt

o X < S
R R
1| EMEAABESE 15 AR HHT

Fig.1 Traditional Chinese medicine with overall enrichment of 15 or more active components
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F1 5IL-6RELEER/NT -29.29 kJ/mol KI5
Tab.1 Components with docking binding energy less than —29.29 kJ/mol with IL - 6R
BB ® /0 LA £44 (kJ/mol) oYy k0 A4 2448 (KI/mol)

MOLO01S58  sesamin/ k% -35.98 MOL002005  hinokinin/ /44 % % -29.71
MOLO04908 ~ glabridin/ 4 %% -33.05 MOL002544 1,7 - diphenyl - 5 - hydroxy - 3 - heptanone / -29.71
MOL007180 vitaminE/ 44 % E -33.05 1 T-ZKK-5-24-3-FF
MOL008641  norsanguinarine / % % AR 2, -32.21 MOLO004907 ~ lyzaglabrin/ . 7 =8 A 5+ % -29.71
MOL006401  melianone /% B4, -3L80 || MOLO08209 deoxycamplothecine /4 £ E 44 -29.71
MOL008647  moupinamide/ N - K &, 7 4 868 B -31.80 MOL009254 ~ galbacin/ & 4% -29.71
MOLO13287  physovenine/ 4 & £ % 5 -31.80 MOL009834  sesamolin/ 2 itk £ -29.71
MOL000456  phaseolin/ % 24, -31.38 MOLO10478  shionoside C/ %3 3 C -29.71
MOL001476 (S) - stylopine/ 2 5 2 # -31.38 MOL010580  diglycol dibenzoate/ =3 7 8 =4 B -29.71
MOL003847  inophyllum E/ & 25 -31.38 MOL012388 aristolactam - N = B~ D) - glucopyanoside/ % .4 P Bt b -29.71
MOL005018  xambioona -31.38 MOL012992  mauritine D -29.71
MOL006277  shinjudilactone,/ % - # & -31.38 MOL000507 psi - baptigenin -29.29
MOLO08397 - daturiln =338 [ MOLO00832 alisol b, 23 - acetate/ % 15 & b - 23 - A B -29.29
MOL009387  didehydrotuberostemonine / = 4 Z.5F # B 44, -31.38 MOLO01438  coptisine/ % 4 #, -29.29
MOLO10660 ~ melianol /%2 -31.38 MOL001463  dihydrosanguinarine / = £ f AR &, -29.29
MOL000238 1,7 - diphenyl - 5 - hydroxy - 6 - hepten - 3 - one/ -30.96 MOLO01614 (B, E, E) - 11-(1,3 - benzodioxol =5 - y1) - N - (2 - methylp - -29.29

1T-RE-5-pA-6- Rl -3-5 ropyl) -i-1-5-2,4,10 - undecatrienenamide
MOL000729  oxysanguinarine/ 210 s 2k 4% -30.96 MOLO03187  triptolide/ 5 AME P 4 -29.29
M0L002659  kihadanin A -30.96 MOL003433  brucine - N - oxide/ B4 F % -29.29
MOL002996  odoricarpin/ £ 7 4 % H % -30.96 MOL003608 0 - acetyleolumbianetin/ 0 - &Bt= £k 77 & -29.29
MOL006411  obacunone/ A48 -30.96 MOL003851  isoramanone/ 5 £ &y 8 -29.29
MOL007374 5 - {[5 - (4 - methoxyphenyl) -2 - furyl Jmethy - lene Jbarbituric acid -30.96 MOL004225  pseudocoptisine / 5 % £ 4 -29.29
MOLO11124  wikstrosin/ 1 % % -30.96 MOLO04440  peimisine/ R £ % 4 -29.29
MOL012719 moracin 0/ £ %% 0 -30.96 MOL004989 6 - prenylated eriodictyol -29.29
MOLO13197 piperenol B/ #1455 B -30.96 MOLO0S003  licoagrocarpin/ & # %3 -29.29
MOL002392  deltoin/ 5 % K& -30. 54 MOLO05102  oxynitidine / 876 F 4t 2, -29.29
MOL004025 N - (2 - methylaminobenzoyl ) ryptamine/ N - % % % % % B b -30.54 MOL005251  gibberellin/ 7 % % -29.29
MOL005103  oxychelerythrine/ 2.1 & & 5 4.8, -30.54 MOL005405  cusparine/ / fE H A, -29.29
MOL006396 ~glyceollin/ X £ % -30.54 MOL005578 7 - hydroxy -3 - (2 - ketochromen - 7 - ¥1) = 6 ~ methoxy - coumarin -29.29
MOL008638 13 - epicorynoline/ 4% 13 - & % £ 8 % 5 -30.54 MOL005686  periplocoside 0/ ot E:2 -29.29
MOLO10193  ussuriendine/ 4 ¥4 N4 54, -30.54 MOL006279  shinjulactone B/ £ 4 H & Bb -29.29
MOL000332 N - coumaroyltyramine / N - B & 5 4 2 B Akl -30.12 MOL006393  epiberberine / £ /) 5 4% -29.29
MOL001462  dihydrochelirubine/ 561 & 3 % 4.5, -30.12 MOL007094  danshenspiroketallactone / 1 4 2 4 8 1 8 -29.29
MOLO01474  sanguinarine / s 4% 4, -30.12 MOL007345  Boc - D -Tip - OH/Boc - D - & &8 -29.29
MOL002224  aurantiamide acetate /4 & 54 B 5 & -30.12 MOL008646 6 - acetonyldihydrosanguinarine /6 - 7 8 A = A AR &, -29.29
MOLO02862  pipercide /4778 e -30.12 MOLO08648 ~ acetylcorynoline/ LAt % % 7 -29.29
MOL004815 (E) -1 - (2,4 - dihydroxyphenyl) -3 - (2,2 - dim - -30.12 MOL008792 11 - hydroxynoracronycine /11 - %4 % % &t A2 44, -29.29

ethylchromen - 6 - YI)PTOP -2-en-1-one MOL009363  tuberostemonine /%t B 44, -29.29
MOL004884  licoisoflavone B/ 4 %% % B -30.12 MOLO009377  hisdehydroneotuberostemonine/ =% 2,41 4 # & 444, -29.29
MOLO07105  epidanshenspiroketallactone./ & fF 4 ¥4 4 8 A B -30.12 MOL009562  ohioensin - A -29.29
MOL012588 7 {[(15,4a 5,6 R,8a R) - 6 - hydroxy 5,5, 8a - trimethyl - -30.12 MOLO10643  sendanolactone /fb 5 1 & -29.29

2 - methylene - decalin - 1 = yl]met - hoxy) coumarin MOLOT1540 -29.29 -29.29
MOLO12893 (E) - (4 - methylbenzylidene ) - (4 - phenyltri - azol - 1 - yl)amine ~~ =30.12 [ MoL012136 5-[(28,3S,4R,5R) -5~ (3.4 - dimethoxyphenyl) 3,4 - dimethyl -~ =29.29
MOL000780  adlumidine /% % % K4 -29.71 2 - tetrahydrofuranyl ] - 1,3 - benzodioxole
MOL001484  inermine -9.1 MOLOI2760  sanggenone M/ A% & M -29.29
MOLO0I910  11alpha, 12alpha - epoxy - 3beta - 23 - dihydr - oxy -30 - -9.7 MOLO13098  [(9 R) -8,8 - dimethyl -2 - ox0 -9, 10 - dihydropyrano[ 6,5 - h] -29.29

norolean - 20 - en - 28, 12beta - olide

chromen -9 - 1] ( Z) -2 -~ methylbut - 2 - enoate
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Tab. 2 Components with more than traditional Chinese
medicines enriched in overall components
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Fig.2 Network for screening key components (capable of enriching

more than four kinds of traditional Chinese medicines)
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Fig.3 Network for screening core traditional Chinese medicine
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