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Study of molecular mechanisms of Qingke Pingchuan Granule in treatment of
COVID-19 based on network pharmacology and molecular docking method
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Abstract: Objective To explore the mechanism of Qingke Pingchuan Granule in treatment of COVID-19. Methods TCMSP, Swiss
Target Prediction and other databases were used to predict the main components and targets of Qingke Pingchuan Granules. Then, it
was comprehensive with the disease targets of COVID-19 obtained from CTD and GeneCards databases to obtain the potential
targets of Qingke Pingchuan Granules in treatment of COVID-19. PPI network was mapped with String platform and core targets
were screened, and enrichment analysis of GO function and KEGG pathway was carried out. Cytoscape software was used to map
the component-Target-pathway network. The key targets with the key components Qingke Pingchuan granules was verified by
adopting the Autodock molecular docking technology. Results A total of 261 drug-disease common targets were obtained, including
91 core targets including TNF, IL6, ALB, AKT1, and VEGFA. A total of 1508 and 152 items were obtained by GO and KEGG
enrichment analysis, respectively, covering Toll-like signaling pathway, IL-17 signaling pathway and HIF-1 signaling pathway.
Molecular docking results showed that ephedrine and amygdalin were the main active components of Qingke Pingchuan Granules
against COVID-19. Conclusion The target and pathway of COVID-19, which provides a realistic basis for further exploring the
mechanism of the treatment of COVID-19.
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Table 1 Information of constituents from Qingke Pingchuan Granules

EY JEL TR CAS 5 HMIXE4yFiiE  OB/% DL 9 & 24
=GR triterpenoids ~ 932018-37-6 472.78 34.11 0.63 73RS
TR 4 2R B rapanone 573-40-0 322.49 3415 024 SRS
HOR aspidin 584-28-1 460.77 3474 0.60 %%
Ll 25 kaempferol 520-18-3 286.25 41.88 024 BRHLE BRI AT R R R OH R
M 7 2% quercetin 117-39-5 302.25 46.43 028  GEHLAS EFEEE KT MLAT I A R
DUBESE triterpenoids 19773-24-1 472.78 34.11 0.63 I DB
A UL BE rapanone 4449-51-8 322.49 3415 024 I DLEE
ST UL R aspidin 23496-43-7 460.77 3474 0.60 i
NEER 2, kaempferol 18059-10-4 286.25 4188 024 I LR
SN quercetin 143120-47-2 302.25 46.43 0.28 JILAE A
FRER isorhamnetin 480-19-3 316.28 49.6 0.31 LI
JR1EFHZEBL  procyanidin Bl 20315-25-7 578.56 67.87  0.66 EiEisa
N S luteolin 491-70-3 286.25 36.16 025 &FRE KR T
) -JLEER (-)-catechin 18829-70-4 290.29 49.68  0.24 EFRE
A stigmasterol 83-48-7 412.77 4383  0.76 A
JIE ] e cholesterol 57-88-5 386.73 37.87  0.68 A
LR cianidanol 154-23-4 290.29 5483 024 E N3
H glycyrol 23013-84-5 366.39 90.78  0.67 WA K H
R liquiritin 551-15-5 418.43 65.69  0.74 A
FHARER diosmetin 520-34-3 300.28 31.14 027 JBR 3%
hill J 2 naringenin 480-41-1 272.27 59.29 0.1 JPRBE A CH




$F46% F 1087 2023F108 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 46 No. 10 October 2023

3R 1

WEY) JEL AR CAS*5 X TR OB/% DL 3 & 2544

BRZR isorhamnetin 480-19-3 316.28 49.6 0.31 LA

FIHE R TR betulinic acid 472-15-1 456.78 5538  0.78 HEAE

AR ellagic acid 476-66-4 302.2 43.06 043 LA

i F Ly digipurpuro- 4644-99-9 348.53 39.97  0.51 i

genin 11

JSEHEE  alpha-spinasterol  481-18-5 412.77 4298 076 IR AL

HRER liquiritigenin 578-86-9 256.27 3276  0.18 K

H LR licoricone 51847-92-8 382.44 63.58 047 K H B

16EVUMAEZ  arachidonic acid  506-32-1 304.52 4557 02 BT

B-#i% NE  beta-carotene 7235-40-7 536.96 37.18  0.58 KT

o i i alpha-spinasterol ~ 481-18-5 412.77 4298 076 E Qi

S S e campesterol 474-62-4 400.76 3758  0.71 T

ZKARERES  two hydrated 10101-41-4 172.00 — — HE

calcium sulfate

22 FEZFEmBAESS COVID-19 &R S
ST

JH i SwissTargetPredicton &5 Pharmmapper (4
JE L 28 B I 0% T i FORE P 4 F L s, L 45 B4
FHEE 51 3374, [A ), 7E GeneCards 5 DisGeNET
P53 B 55 BOHE 2 KGR COVID-19 A 5§ 4, S5 3
FISCHE A1 7024 B COVID-19 AH I 5597 #E 1 5
T W% T Wiy JOURLAE F B8 253 N Venny2.1.0 34, 3545
A 2614, WA 1.

1076 261 1441
(9.4%) (52.9%)

(38.7%)

75 P DR

B1 EERSEEAS COVID-19&EFHE R+ EE
Fig.1 Venn diagram of targets of active constituents and
COVID-19 related targets

COVID-19

2.3 PPIMSEIES 4

975 28 H ) 261 A FEA L A B STRING i
JEE K 5 PPT X 2% , F- 3] degree {H %5 T 28.0, B 45 IR &
A Cytoscape 3.7.2 ¥, | H ¥ 4 7> ¥ 46 1+
CytoNCA [R & degree>28.0, ¥ & 7 s ) K /N Bl
3% B FE B degree {H 22 A0 1T AR 4L, , #4) 2 PPT Y 2%
K, LK 2. % HX Degree 18 K T ¥ B0 #E S E R
RO B s, T 91 A o AR T A B R AR R
Degree {H it K , 45 £ B, TNF.IL6. ALB. AKTI.

VEGFA S8 i b T M2 12 AL B 37 ] RE 2 E
W% V- s BRL VA 97 COVID-19 5| 2 1) 1% W (1) #% 0>
BN
24 GO5KEGG ik

7E DAVID %4 & ot 13k 91 AN S0 Bl =g S 48 A
#EAT GO Thfe & %0 i, Hdh GO /- & 341
T, 43 SN AR 2 R (BP) VA iR 41 9y (COY 54 1
DR (MPF) o EIR 91 AN QB BE s L33 e 1 011 A
BP,199 7~ CC /% 298 > MF. L[ GO - Z R I
Kl 3-A, 7E BP 2 TH , iR CHE G0 5 B S 5 Qs b
B MBS SE AE CC IR T, R B B f 3 28
P F NI R Gt A T 55 s MF 20 o, bk G
AU R R AEAOEE S A, kA, AT
DAVID - & X} 91 /> 5 B8 53k 47 KEGG 3 % 43 47
B2 152 2 KEGG 1 % , HE 44 10 15 1 KEGG 18 #%
WL 3-B, £ E ¥ & TLR.IL-17 HIF-1 %515 i@ % .
iR g R JR, TLRLIL-17 AL HIF-1 {5 5 3 % 1] fig
FE I Tt UKL IR 9T COVID-19 FAZ O i % .
2.5 “ULEY-HS-EEE T ME R E

& H KEGG 73t v HE 4 115 > i i s AL 5
(B AT, 5 I e SO B A A ) DL R 15 Skl i
A Cytoscape 3.7.2 A, #8“ A A 4 - - B )
&, W 4, AT AN S HU T . XA 99 ANE
% T Mty FURE i 73 2 5 0 28 35 5 IR B0k 32 A A 77
O R TR H R G N degree [HHE A HT 5 1)
AP, PR BRI A S G Y AT RE TS
% V-t UKL VA 7T COVID-19 Jlf 5 2 0% W (1) S 4 1k 75
Y. AN, TLRVIL-17.HIF-1 S5 S@K T ES 5
175 1% - Tt JORL Y6 9T COVID-19 H It . A Si6 45
PRI T R JTIE 2 -2 -2 B IRTT
P55 R ARE R o



<2120 - F46E F 1081 20235108 ‘ﬁ!ﬁﬁ&‘m‘t% Drug Evaluation Research ~ Vol. 46 No. 10 October 2023

Degree>28 |

2 XERLARR
Fig.2 PPI network diagram of co

2.6 o FIIEERNE

NTRE 0 BRI W T i ROREVE YRR A S
COVID-19 ¥ i () &5 G B “ A0 & -5 R -1 g7
W 2% i degree i HE 4% 11T 5 10 % 23 ORR 35 B« 77 75 4
B HRER R TR T OS54 5 M3k E
# #5 [TNF (PDB ID: 7JRA) . IL6 (PDB ID: 4CND) .
ALB (PDB ID: IGND . AKT1 (PDB ID: 7NH4) .
VEGFA (PDB ID: 504B) Jit 47 % 4% , S B %5 #2158 7
He4 mm i a&Y, SHEA TS LA S T
MRS BATH R B S . W SR, S MG
VIS R R Hh o5 P R RS R A A4S, =
Yty g bAFAE S R GV I G o A JRR 38 Bk 45
P B ik 5 TNF A2 28 1R ik 2k GLY-224 55 2 [H]
TE R A A P I R A S TL6 I 2 AL
BB LEU-177 %5 2 (8] ¥ 5 208 < bR B 0 485 ) v 1 2
5 ALB R FE R IE LEU-115 2 [A 2 il U8 ;s 7%
AR G F TP ) 2- 2 R 0 JE R BEAZ 5 AKTL &3
PR % Jk ASP-44 55 2 B T8 UV s R B B 4h #4 vh 1) 52
J£ 5 VEGFA 12 5 R 7k 5 ILE-253 2 [8] JE Jl S 4
SR VNS A5 B LK 2.
3 g

COVID-19 X #1228 5% 150 A1 ] [ AR o ik 58 40
i ok T MU RN, H 20194F 12 H COVID-19
R ULK, EEREE 275 233 892 NI, i 4L K 2
2%, R — e 3 A AT At v 1) B A T
T PR R e 386 14, 5 N BB A R B K I 4 5%
fiH pe A5 A % . kA, SARs-CoV-2 bk I i FE A

U8B &5 PPI 48

mmon target and core targets

ST SRR (I ) A SR AR R (BRI BTHERE
F1 B 4 75 5 | L 3 B e I PR 3R 25 4K SR A R
I AR — 26T, R R ZHETRYT COVID-19 9
RAET B R BRI % 98 48 1) 994 B R H HHIE
it ¥ IR T TR ) AR R AN A L AT s Ak
e, LI — N — 7 G PRI RUR 3 o I % T i
Wi AE 4 7 “RRA A H 7 7 1 B a0 3T Sk 1
B2 1] 75, HB 97 COVID-19 1A 2t &3 2 il IR
WESE, H BT 20 2 88 RS, JHisr
COVID-19 [f) 25 %04 5 B hitk S AE FH AL M LA BE 2R 4t
R o R, £ Bl N 2 26 35 2 ] o T 5 BB Rt
T8 1% ST Wi UKL 5T COVID-19 A F L, 7] 1% 24
F I AR S F 3E — 25 4 (R IR 48 <2 4%, T COVID-19
BEME S AR EEZ L.

KRB Z W COVID-19 [ 5 11 PR 2 30, 11 1%
W AE S 2 5 e [ 5 AT 2 e 8 AR I T, e K 1)
FURE FE DL R R 22 % 7 B 5 e BB ) AR TR L& AL
G- R - B X 2% 2 B RR B R v A A AR
24 AR IR T W%~ i UKL H BT COVID-19 (1) 32 B 245 3%
BGr e WEFLR B, RBEEPLR R GBURE T TR A
ST RO JRR B R PR B R 4T i 4 I R
FAy, AT A i UL, RIS R A
FH 5 S0 RO A o (R TS DT R ST Wi 97 R
E) R, 38 A 4 rb 5 A A 8 AT LR T i 2 K
W R A A A 20h R Rk, B3R
BT UL R A AE R BE R R I 3G 0 3
SR AN IS A 5T R B RR B R A A Y AR T



554645 FE 1057 2023F 108 %!‘lﬁ{-‘[ﬁt % Drug Evaluation Research

Vol. 46 No. 10 October 2023

+ 2121 -

A
BP CC MF
3000
2500
u
S 2000
Lvd
6]
8
s]SOO
O
g
=3
2z 1000
N III I
. ... e M.
R e R R R R R S R R R R LR R AR oy ek ik |
OB 0020 E QL3I0 O BER o oSS EEEgE Y Y [T =hro E‘omwﬂmg‘-—ﬂqgalslgwsy‘; .§,>_>_5
R RN Q'E‘«sca:lcocc Ouﬁcomc,—wmmm 3] _.5 Q g — =l iR ﬁ,:,:: =]
IS <] R 8, =ELuy o o =) E g
ESEEEEENECEEEERE SE oSl Nea=N F = SE2EEER g -.—"Gb'mt'g 899
et e L ECEE R R =t TR e e VSRR L AR LR
S585cFLEIEEEE e saE T EBLRoSRC  CRae=2fif ghsgn EE-gBSsZEgs
2Eni of WE Sy Q& S abSo8 S8=Z59R °“BsSg =255 E=88BETES
= o @ - k=] = S = O =] = 53 =
3.2 8F & SC2Ee S @ 3 g S gEe883 3 SSEAS893EES
OB ZEE8srwe & B = S8a 532 &0 5] R Ro T
25285 gEEgeEe £ 3 £ £8s% 2382  £°B SESEdggtify
Cholial 28] 2HTSE L 2 B El = R EgRERSe
By 8 ©ifwgz 2 B £ IESE B ° 5= B EER
=] = agqua H g8 £ 5 =3 E.Ejéo 52
S = S o8 3] 3§ > ] 38 8% =
2 = =2 38 3 38 B88s g
§ 3§ E& B 28 ST Z85% E
. -
B 2 BE B g8 g%
2 g -
£e 2
EE &
gs &
&5 &
E]
E]
—lgP
B N
7 8 9 10 11

Jf{"
i

J,
AGEK
iy

i

Y]

@ Toll-like receptor signaling pathway

@ 1L-7 signaling pathway

@ HIV-1 signaling pathway

® NOD-like receptor signaling pathway

® T cell receptor signaling pathway

® P13K-Akt signaling pathway

@ TNF signaling pathway

@ Prolactin signaling pathway
Relaxin signaling pathway

© Jak-STAT signaling pathway

@ FoxO signaling pathway

@ Ras signaling pathway
Neurotrophin signaling pathway
Adipocytokine signaling pathway
B cell receptor signaling pathway

3 GOEESM(A)SKEGGEREELS1(B)
Fig. 3 Enrichment analysis diagram of GO (A) and KEGG pathway (B)
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Table 2 Binding information of five common-targets to compounds with the highest docking scores
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