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Abstract

Objective: To study the potential active ingredients and possible mechanism of Jibei Kechuan
Capsules to prevent and treat the new coronavirus (COVID-19). Methods: Use TCMSP, Swiss Target
Prediction, Uniprot and other databases to mine the active ingredients and targets of Jibei Ke-
chuan Capsules in combination with literature, screen out COVID-19 related targets through Ge-
necards biological database, and take the intersection of the two and the intersection of the tar-
gets, import the PPI network from the STRING database, screen the core targets, and import them
into the David database for gene ontology (GO) function, Kyoto Gene and Gene Encyclopedia
(KEGG) pathway enrichment analysis. Results: 168 active ingredients and 797 potential targets
of Jibei Kechuan Capsules, 2573 disease-related targets, and 211 intersection targets for drugs
and diseases were screened out, constructing a “drug-compound-action target-disease” network,
Showing that baicalein, kaempferol, §-sitosterol, quercetin, naringenin, luteolin and other active
compounds play a key role in the entire network. Jibei Kechuan Capsules may intervene by regu-
lating IL6, HIF1A, EGFR, TP53, JUN, AKT1, IL1B, TNF, MAPK3 and other targets, mainly involving
drug response, inflammation, and the positive regulation of RNA polymerase II promoter tran-
scription. TNF pathway, Toll-like receptor pathway, PI3K-Akt pathway, MAPK pathway, pneumo-
nia pathway, HIF-1 pathway, cancer pathway and other related signaling pathways, so as to play a
role in the treatment of COVID-19. Conclusion: This study explored the main active ingredients,
targets and related pathways of Jibei Kechuan Capsules that may play a role in the treatment of
COVID-19 through network pharmacology, which can provide references for further research.
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1. 7

Hr B S BRI B A 2 (COVID-19) IFR “Brbhili o 7, & —Fh QUG 28, FOws B2 — Mo 3L
W #5(SARS-CoV-2), COVID-19 Il bRk ERBUN A I W0, AR AR PR XESS, 7™ 53 m S B0 4
7 R PR IR S e R, EL A AR, BRI L AR etk i 25 S N S B RF A [1]. COVID-19
A SR B SRR, SO R IR AT R R G, YT I MRS SURTEIRT S HT, BT G
7 COVID-19 [P ER 2575 A EALTE R TE . XM, RPN IR IS, v B2 25 7E B SO R 5 T A
PRI ST A RR IS [2] . B2 22 O A PR 7 X SR A S P B SR S b T “ i it
“RK 7 aEE, SCEERINLE CFRREME, BN, VRITEREN MRS, RAMIA” [3]. stMlth
B 2 R 2 Wb 0 7 DU IR B v Al b 2050, B ES . RRIE. BKTT R, HAEEL HFULEE. EER. £A
Bev BT WE. R 558 1L RPN, SN, Ui IR ImES . MEt . R
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BRI ThR4], ZEE R Bon BB PR PUl. PURE. SRR WA B, R AME
H[5] [6]. Rk, & DIRxi B FEX COVID-19 HAVELE MR ITIEH

BEA& 2% 25 B2 (1 58 3 SRR, TR 2 R FE IR IRYT 200 201 RALHI B FA@ AR 5 v Ak . 8R4
FbRAEL . M ERANEE S B - KA - JE[H - 29907 2 2RI, WEEAARTES R Gk A BE R 24 P
VAT 2 I B2 468 0 2, 2 H TR 25507 22 38 s WL 23 5 b 25 25 300 I kA o i i B —[7]
AR I R 2B 2E AT T 5 1, X DU 38 55 COVID-19 M6 (L R HEAT 48 25 2 0 Hr, 4R 75
DLnZ i JR FE 776 COVID-19 [ 1E 24 5 e A=W 53 4% . LA 7 DURZ i R 2577 76 COVID-19 [T fg
PESELER AR .

2. 753k
2.1. B EE MRS R R AR EY

B 24 2R G5 2 B A H R AN 40 BT & TCMSP (https://old.tcmsp-e.com/tcmsp.php) 45 4 NCBI %
(https:/pubmed.ncbi.nim.nih.gov/). CNKI $#5 ZE (https://www.cnki.net/ ) S 5 22, DL “3E57 (. “REE” .
CERRTH? | CEHFEEY O CUTIIREY . ERT . “FRAKRT . CERlTT . “Hl” . CRETET
“UATE” AT R RIEIE 11 WA 2 E 1 O BB S S, ORI o DR R R T 1 R R L B R, I
it Uniprot (http://beta.uniprot.org/) 4, e “Homo sapiens” X 8 s 3E AT bRfEAL AL B, K oA
Wl 5 2 AN R R 44 Bk, 3148 B Swiss Target Prediction (http://www.swisstargetprediction.ch/) ¥4 J2 %f
BRSBTS, MR E S5 IR — A, e 2 RAS T DU M s B 1 v 1 oy S LR A A s 2

2.2. HEIRHIFE IR EL

FIH Genecards %48 % (http://www.genecards.org/) L “COVID-19” Jy i ial ke & Al e &, 19—
L3RS COVID-19 Fedi Bl i 4k

23. “#) - e - (FRER - Ri" WEaE

W 0732 S TG M A 2 AR FHE 5 5 COVID-19 i $IE s EAT RS, et L (RIS 05, IRl 45 A
W25, a5 AR S B E S ON cytoscape 3.8.2 #itE, FIH] cytoscape 3.8.2 #AE A “ 245 -
A - VR S5 - 7 %%

24. WEEBMEEER PP

W “2.37 TR IRk i A 25 405 1505 IR S R #E 1 5 N STRING %id3 J (https://wwwe.string-db.org/), PR 5E
Yi#P “Homo sapiens” FLAESE >0.4, HEIEE - AMEAEHPP)MLS . K STRING £¥ 2 i1.tsv
SN cytoscape 3.8.2 HEATRIN T, XML % B (degree), degree {Ek T, FBHIZAT ST LE ML
FRE L, k4F degree KT A7 H{H (median) LA [ AR A S BRI HE A . SREUEIE T B R R,
AT G SR 2 AN INERAEAE ¢ A FE A0 1 (betweenness centrality, BC)” A« 2l A0 PE
(closenesscentrality, CC)” H A #r MG M RFIEAE MO, 48T OB 22, e 2 NMRFAE(E 3 K T HoAH R
RLE T SRR SRR A

25. GO BEENM KEGG (SSERSH

5 “2.47 TR IR H R SR8 A, S\ DAVID #4f & (https://david.abcee.nciferf.gov/) % Hi /T GO ‘&
LT KEGG 15 5 @B 54T, LA P <0.05 #4700k, T 018 275 DU i #8597 COVID-19 A4
ST R AN SR S B I
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3. R
3.1 ENZEGEEEAFMR Y s

JE I TCMSP #i4fs 2R 2 (OB > 30%. DL > 0.18)F &5 A SCHRAS 201 MR 3 21 >, 35 % 31 4~
MEES AN, KAEE 224 KFAK 234 KEF T 94N HAERE 124, BRTH 224, #ik 114,
REET 8 AN a4 4, BIIEMERSr 168 A, Hrfr, K iE PR 0 B B EE U N Uniprot 046 2, A8
F Swiss Target Prediction #fs X #E fif5 BT b 78, MIBREE, JLifdkt 866 4254 £,

3.2. RS

i1 Genecards 4 2 15 2] COVID-19 F705 #8 55 3 2573 A, 575 UL nZ i JIs #8422 2 80 558 211 4>
(K 1),

&
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Figure 1. Venn diagram of the targets of Jibei Kechuan Capsules in the treat-
ment of COVID-19
1. E KGR EATT COVID-19 B¥R s £ B E

33. “B - AW - (ERER - KR MEHWE

i DLz Wity s 2 25k b 245 R0 S AH N T 75 5N cytoscape 3.8.2 FEFR B 20 - L E W - VR EE
R (] 2), dEREIR: ZNKILE 515 AN A, AT SRR FR4S, AT AR
R VI TR EEE MR, O SRR RS, RORIE, BRI RRIL SRR 55
ZIEMMEERRR. MEERNES R, HER. IS, A0, BT R. MRE. KRERSE
TE VAL G W AE A WX 2% vh R 5 SRR .
3.4. ¥ PPI [4%

¥ IR DI IR FE 5 COVID-19 MIACEEAE sS40 IR H STRING #dis EdEAT 7 dfr, S 31E A EAEW
HWE 3, TSRS AN 210, B 3615, ST SEAE N 34.3. KHERFA
Cytoscape 3.8.2 AT IR M0 #r, JHIRBUK T degree Hr 7 Hi i f it S 4 4 £ 209 4, e Jm K] “BC” .
“CC” 2 MRINFFAEAA IRk H 1) 18 /N OCHREE A, IRIE AL I 4, SRR A S B 1,
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Figure 2. Network of “drug-compound-target-disease”
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Figure 3. PPI network of Jibei Kechuan Capsule in the treatment of COVID-19
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Figure 4. Target screening flowchart of key targets of Jibei Kechuan Capsules
4. B NINZIRRR 5 X B4 2 1Y B AR T I TR AZ B
Table 1. Basic information table of key targets
1 XPHESEAKEER
name Degree Betweenness Centrality Closeness Centrality Clustering Coefficient
TNF 276 0.058796749 0.742857143 0.293980747
IL6 272 0.053479755 0.737588652 0.297603486
AKT1 268 0.077730307 0.729824561 0.294579733
ALB 248 0.042104949 0.707482993 0.336218201
TP53 228 0.050555642 0.686468647 0.363142369
IL1B 226 0.023780112 0.681967213 0.369785082
VEGFA 216 0.021367976 0.668810289 0.400138456
EGFR 210 0.024203788 0.65615142 0.376373626
CXCL8 200 0.015889057 0.647975078 0.414343434
MAPK3 196 0.018181527 0.64 0.422890806
JUN 196 0.01348619 0.643962848 0.451714707
CCL2 188 0.015456822 0.63803681 0.430793869
STAT3 186 0.009313785 0.632218845 0.47545582
HIF1A 174 0.023233938 0.619047619 0.47981823
MTOR 150 0.00904337 0.597701149 0.517477477
IL2 150 0.02112449 0.595988539 0.486126126
FOS 148 0.007603573 0.597701149 0.53017401
NFKBIA 146 0.005116047 0.589235127 0.563546423

3.5.GO EESR

Y B4 TE EIR B FE 7 DL i R 3R 7 COVID-19 FIYERIFLA], 35 DIIZis iZ 283497 COVID-19 (1
KHERE A3 N\ DAVID %085 FEdEAT GO AWk 2o #r . 45 IR oR, 75 TG IS 39697 COVID-19 (1) 54k 4
RS KL 66 2% GO AWl FE(P < 0.05), BG4I FE(BP) 31 4%, 4+ TIhEE(MF) 10 4%, 4 H(CC)
25 %, xilF a7 10 M2 H (LA 5), EZAZLE TSR AR, AMs X, JE & T EAR
ZEA . WA A AR IR . ZGYRIE . RIER . RNA RAT 1 830 T 55 0 IE i S At 72
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Figure 5. GO biological function enrichment analysis

& 5. GO £ ¥MTheEE R T E

3.6. KEGG 55 @B o

T DUzt R BE VR T7 COVID-19 fUS<EEHE & 5 N\ DAVID #dli i 4T KEGG 15 5B & £ 01, 45
E7R: 193 87 (P < 0.05)n] g5 7 DLz i e 38 K 457697 COVID-19 1 FH BIMLHIA A5 5 il %, &“ d-IgP
ﬁﬁkr‘ EECRT 20 Z50E R 0E K, WE 6, EEAFE TNF @B, Toll BEZAGEE . MAPK {5 Sl 4% .

RIBEE . HIF-1 @ PISK-AKt @IS e i B 55 AH S Sl . AR 18 D OCHEEE fUE S AH @ s 1
%léﬂz, SfETERE LRI, WE 7. GRER: EASERT, A 13 ANEFE LT B
10 MER E AL LR ROE K 9 MENEEERUEREE; EAVIERSH, 9 MERE L Toll FE52
A5 5@, 7 AR EEE Nooiﬁf—s?zﬁsfé” TP 7T AR E AR T ARG 5 EHEE R
UE‘#%%EP 9 MDA FELE TNF 15 5388k 204 7 AR & 4R 7E PIBK-AKt i 1 . MAPK il # A1 HIF-1

W, RUEEEEERE FNERNERE .

4. VWHig

AT T FE D 4% 2 30 27 905 557 DL i S o P A0 A HEAT A7, e ade ) 55 DL g s e 3 o
TEPERRSY 168 A, TEFIHE LT 866 Ao BLAk, 4k AR A v [ 0 . Pubmed 2% 2 S04 e BT 4 51 1)
7 DU LA T 2 2 A (I 7,8- R 2. 8-H UL AN G 2 45) 75 TCMSP 437 & 9E R I
B, TS O PR A B BT, IR 2 - B - (EFISE A - T 4R
AR AT R B IS DO S A E. LB, S SEE. W, MR,
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Figure 6. Enrichment analysis of KEGG signaling pathway bubble chart
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Figure 7. Enrichment classification map of KEGG signaling pathway
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PRI TE S 78 IE R D BRI AZ O A9 [8] [9]. 355 2 ] 55 35 PR A e R I 25 /N BRI BE T2 3R,
PEARMTAE A, S Mt , T4 HENL B0 2 75 it AS49 4 it S HI[10] [11]; LRMmEH
PUAAITE T, PERRE A R, RS R EREA S A E[12]; B4 58 rO i ik 10 1) ) £ A1 B g v 44
M B C 1 o WK, WIS B IS R AE[13]: Mt 3 A IR IS 20 . Husdb . PUmaE.
PrE . CRIPFFANAR . ORI EIESEAE FH[14], MR Fak nrid it ] SphK1/S1P 55 3 B4 75 44 P A ¥ ol
RMGE AT 4EAL[15]; Mz R BB PLR . PLE. PieFdith. 8%, U, PUREE. PrOaRE . TiBish
KIRFEREAL . SR RE DA . B, RIP I D Re 55 2 Ph 2 3E V[ 16] .

I TR AR EE PPl LR AT E S0 HT, O s Sl IL6. TNF. TP53. HIF1A. EGFR. JUN.
AKT1. IL1B. MAPK3 %, GO Tt E&E I R, REHE A &Ik 66 4 GO AL4id #(P < 0.05),
BFEAEY IS FE(BP) 31 %, /T INAE(MF) 10 4%, 4iMuZH & (CC) 25 %k, 7 VUN% My R B8 75 1 i 3 A7 A
TR AARVETT . dUSE X, K TEARS G WEE. dREFEtE. ZA0R%E. RIER
. RNA R&HE IS 3h Pt IE % . KEGG &4 87 4 {5 5 ilig, F @i T PISK-Akt il i |
MAPK JE . TNF @26 HIF-1 @8, it B SEAH S S, Hod i S0m % S8l 2 1 i e
AEE G, P AFAGEE . WUEGE S S COVID-19 YRl BIR &Y. DL EmEs L8 & ILe
B[R o IL6 s — PR R DK, A E )RRy ii i i A 9 A 4H 1 SR B AN 3 248 20 M Y2 i Jon e it 4 A S )
J I8 98 RE SN, HETT A S48 R VE R AT e (0 R A, KR P= AR B0 [17] 0 1L-6 2 3 R 4 i IR -7 R 2 ) L 7Y
AR F[18]. Ak, TNF-a Z4HE T M2 1 EZN AT, Reds S S gn i 8740 1L-6. 1L-18 S5 IR,
SR 2H 23 A 5[ 19] -

ZELRTIR, AW TS P 2% 253 S R R 7, R 2R T DL J 2 v o 295 T 1l oy S T AR A
J COVID-19 #HICHE 5, HAyRYT COVID-19 JCHEHE AL 18 A, FEXX LL#l sS 34T GO AEWid 72 & KEGG
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MAPK3 ZE5E s, 4% TNF. MAPK. HIF-1. 2% S5 Sl g R 2O ROV A5 S Thae, JREhi
s, AT RIEIRTT COVID-19 MIER o (HAW T KR ALE S AL Edb AT BRI, A — & R BR 1,
JE SR — 20 B G 20805 VA« AR 2 I PR RS R SR IR 78, S+ DLW ik 389597 COVID-19
DA S5 BA B 250 AR B R A SIS A 4

E&WE

SN R 2R ML AT SO A T3 H (B H 5 RS 5 - B REHG 6[2004]44 5) 5B T RHL R
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