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Abstract

Objective: To evaluate the clinical efficacy of Tanreqing injection in the treatment of severe pneu-
monia and explore its intervention mechanism through network pharmacological strategy. Meth-
ods: The potential active compounds and targets of Tanreqing injection were found by searching
database and related literature. “Severe pneumonia” and “severe case pneumonia” were searched
in DrugBank, GeneCards, TTD, OMIM and PharmGKB disease databases to obtain the target genes
associated with severe pneumonia. The network of “Traditional Chinese Medicine - Potentially ac-
tive Compound - Potential Target of severe pneumonia” was constructed by Cytoscape 3.9.2 soft-
ware, and the PPI network was constructed based on the intersection target of severe pneumonia
target and the active compound of Tanreqing injection. The Gene Ontology (GO) function enrich-
ment analysis and Kyoto Encyclopedia of Genes and Genes (KEGG) pathway enrichment analysis
were also conducted, and the potential mechanism of Tanreqing injection in the intervention of se-
vere pneumonia was preliminologically discussed. Result: A total of 163 active ingredients and 414
drug targets of Tanreqing injection were retrieved, 291 of which were common targets of drugs and
diseases. The key active compounds of Tanreqing injection in the treatment of severe pneumonia
were selected, including quercetin, apigenin, ursolic acid, luteolin, kaempferol, wogonin, GO func-
tional enrichment analysis of Tanreqing injection involved in the regulation of positive regulation
of gene expression and positive regulation of pri-miRNA transcription from RNA polymerase Il pro-
moter and other biological processes (BP), transcription factor complex and cell functions (CC), en-
zyme binding, identical protein binding and other molecular functions (MF); the enrichment of KEGG
pathway shows that Tanreqing injection regulates tumor necrosis factor (TNF) signaling pathway,
and interleukin-17 (IL-17) signaling pathway and other disease pathways associated with severe
pneumonia. Conclusion: Through the network pharmacological study, it is found that the interven-
tion of Tanreqing injection in severe pneumonia is a comprehensive result of multi-component and
multi-target interaction, and it mainly achieves the purpose of treating severe pneumonia by inter-
vening the inflammatory response pathway.
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1. 5l

s 9 7 — M 22 HH 08 BRI AR )R SRS R IR, AN TR R SRR AR JEAR AN B B IR LA
EEIGIRRIZIR . PR A G SR 2 W [1] . SERENT 22 (Severe Pneumonia, SP)/2fti 4t — P&
TP v A A B Z A RYERBL, N eI I8 LR G AR 2 348 B DI RERRAS SR G AE[2], & TIF
W R G DL S ERE TR, B H RO IR B B R R R BB T 23] [4]. A W5 K I SP kst
iy e A IS F] 50%~76% [5]. H BT bRtk 20t T Bl 28 a7 771k, EEER DPURGL. REtE L
FERITIR « 697 IR R 6] (HR M HPAE RIS, WK Re =i RN A IS [7]. (HiTFE
K THUAERPREAM, 9 5 B E T A %, SR BT 247328347 sy 4 SR ) [ 8] AL Ik 2 75 — Py 7k
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WA, BRI Z9I6 T ORI 28 o TR IAEIEST O] LB 2 ey« 2R, 28 rAH TR,
RIS ER SO A4, HAS RN RSB, 2 A AL FE[9]-

IRIGEESHOE H3a%s . . @RAE. BRI LLRL A, SETRrh 29 AR, i UK
fETERIZh R, T LA /B AR . H AT O e PR SE SR UE IR A TSR A A T %« pEii 4 FI[10] [11],
X HRE AT 28 AT BT R BT AR 2 HR 2%, HARHINUGIAN S 6 740 5 H AT A TS 2, R
X AR ZN 77K RGE A AR %2, R — @ R P s e PR 7 R A

ET LA EWRFEIUIR, AW TR 2% 2 B2 T7 i, WP R ZOR HGE TS 06 T AR 2 A AE AR
HLA, DA R A S A W A 2 P B B i«

2. #RERFE
2.1, TRERAREETH BNV S BB R

1 Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP,
http://tcmspw.com/tcmsp.php) 2 1 AIFTEST R R EZ (R ES . £RAIE 1), RIS HGEE W+
(385 23 E VG 1 7, BA Drug-Likeness (DL) > 0.18 Judnite, s 78 #a v S R 30 20 I TS Ak
GV, PR RIRE G YIAE TCMSP 1 G4 2 X R Ao R I i 259758 s i A 31 UniProt %
J%E (https:/www.uniprot.org/) i, ¥ 5E & IS “Homo sapiens” , #5248 i i NS FE R PR . Jdid x
SCHR TR A2 B BE IR () F B B dE . RA AR PR L EUHER . A4S £ AR . ARHER |
REZEAAER .. FELEMRR. IR, LR, AR, BER. 2%, R&R; LFEANFEEE8
FFE[12]-[14]: KRR L EIL « R TR S T R BEIEns | 19N A | 58 5 Ak Y5 ) (https://www.chemsrc.com/)
A R ) CAS 5, @it CAS S7E pubchem (https:/pubchem.ncbi.nim.nih.gov/) F1 75+ #| SDF 454
o SMILES 5, S\ SwissTargetPrediction (http://www.swisstargetprediction.ch/), il HAH 5 4 3 5] G i
probalility 3%t > 0.1 id¥E). /5, ELILEWNEEE ERI RS R, 3B IE S R85
FH.

2.2. EfEMREREXEEEIRSTHE

» “@

severe case pneumonia” Sy A 7E The Human Gene Database (Genecards,
https://www.genecards.org/)~ Online Mendelian Inheritance in Mar (OMIM, https://www.omim.org/). The phar-

Pl “severe pneumonia

macogenomics knowledgebase database (PharmGKB, https://www.pharmgkb.org/) . Drugbank database
(https://www.drugbank.ca/). The therapeutic target database (TTD, http://db.idrblab.net/ttd/) k2, W& B fE
fili RAHRACIE N . &I EIRBIR S AR, JFIN R AR AERE DN, e 2 SRAT HEAE i 2 s PRI #E L K]

2.3. BRREES AT EEM R BELR

I9E T VR SR A T PR A R 4 ) B 5 EERE I 28 i RE R R B 4, RIS L R A4 A, {5 ] Eveen
(http://www.ehbio.com/test/venn/#/) Xk, - 22 Hil5 FATE v S - BERET 28 AH O BE 25 F5 B .

2.4. PEh - BEFRMUSY - EfEMRK - BEERMEME

RIS IR T FEAE i 8 P8 80 i DA SV A B s TS B AS PEAL &9 2 A\ Cytoscape 3.9.1 4K
P, R g - IETEAL S - AR AL S, JREEAT R RR .

2.5. EBZEIE{EML(PPI)EIHE K& 4Z% D8 = RO THiE
HAZHEHE N Cytoscape 3.9.1 i, il HAdifl Bisogenet 1% Protein-Protein Interaction (PPI),
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H.rh Data Sources 4y DIP. BIOGRID. HPRD. BIND. MINT. INTACT. #RJ5F|f##H{F CytoNCA #:474h
ST, THEAEANTY AU Degree Centrality (DC). Betweenness Centrality (BC). Closeness Centrality(CC).
Eigenvector Centrality (EC). & A FT{ENT s DC K BC ik, WiZE A FAERTZH| K PPI 4 b sk
BE[15]0 PRONASHT 5T H i B SR AR (195 %2, Wdt— BRI AR 1 AR ELAE F I At (0 2 B n sz 3 v o
(Closeness Centrality, CC) J2/R#1iF [ & (Eigenvector Centrality, EC)25 i — 5 HEAT RO BB K R Ik

2.6. GO REEE DTS KEGG BREEN T

B3R A% 08 S 5\ DAVID Bioinformatics Resources (https://david.ncifcrf.gov/), %+ “OFFICIAL
GENE SYMBOL” “Homo sapien” , 4r%l#t47 “GOTERM BP DIRECT” “GOTERM CC DIRECT”
“GOTERM MF DIRECT” fll “KEGG PATHWAY” /3. fiiik i “Biological Process” (BP)ZH i ik 7
(Cellular Component, CC) #il 43 ¥ Ifj fi& (Molecular Function, MF) i /i 10 NIhRESE M, &8 H AR
(http://www.bioinformatics.com.cn/) 2 il AR . FRHE BT KEGG & 51T, EHUET 20 4~ KEGG # i,
2xHIFRRIE B RIMET 10 4% KEGG {5 5.5\ Cytoscape 3.9.1 HH4:Hi] KEGG idi - FEH M4 1A .

3. &R
3.1. FABEIG RS EEMANEATHE
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Figure 1. Venn map of target genes associated with severe pneumonia disease

1. EEMREHREREEEFEE

M TCMSP Hdis 15 298 PUBE ST R B 5290 &0 36 403 4, Hp 3% 143 4. 44831 236 /.
XM 150 4. MR DL>0.18 #EfT ik, IRAEIE ML &3t 206 4, HA % 62 > &AL 74 . &M
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040, BBRESHEYE, 53] 141 MEVELAEY . £ TCMSP “F & R A RX 141 M-S
f%ﬁﬁﬁ2%54,ﬁ¢ﬁ¢nm¢\@ﬁ%7w¢xﬁ@?%ﬁaﬁﬁiﬁﬁﬁﬁﬁ%mﬁﬁﬁﬁﬁ
MABHMEIE 24 A, HAgER 12 4, A 12 4. FRBH S N SwissTargetPrediction
(http:/iwww.swisstargetprediction.ch/), Tl HAH CHE I K £33 3t 584 4>, FLHBEARKY 313 4N, (L=Efg 271
A, 183 probalility 3% > 0.1 iL9E, 5 2AHCHERLR I 206 />, FHrpREAEN 122 4, 1L1Ef1 84 4.
AR EER NS, RIAEESHEILT 414 DME AU LRIFR. @I /E Genecards. OMIM. PharmGKB.
Drugbank & TTD ##fa FErbia R, HLA35) 4865 A>T 2 AHC MFEIE A, fnf&] 1.

3.2. BRARRIES AT EEM R BER R R E REER S

JEIE R SR 414 N2 S5 4865 AN PERREE I EE, RIS AW - BRI AR s, BRI
VESHRIG YT BRENT 28 VB AESE A, S8 201 ANBERE S, 0 201X 291 ANERLERE 25 AT N VS PEAL A
H 230 /N, IX 230 ANE AL AW RN IGE ESHRE T EE M A AT AL A

123 piil 4574

Size of each list

4365

24325
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é(291] ;

Figure 2. Venn diagram of drug target of Tanreqing injection and target of severe pneumonia

B 2. RAEISRAMER S EEMRESNERE

3.3. B - BEFBMHAY - EEMIEER S MEE

8 H Cytoscape 3.9.1 M2 R A, HEFTERAS (M58 BB T S 0IR T BERE Mt 28 (1 78 A2 3 itk — 2B 43 i
gz, PR PR SHRIG TT BN I VS R ) - TR NS I, il 3. M A AT
521 N5 291 MEEIEN, 230 MEEMIETERSY), 1670 451k FEEBEARK YIS TERSy, IR RS
X 3% B M ZIRIE, Fh S ARRIEVE A VR T3 S, BRI TE U R TR, Rk
TEVERL SRR T 1L e A, 6 ERRIG MR RIS T &R 0E, ARG RIE T RN . IR T
W AR AT . TR LAY Degree, Degree #7528 % AL & W0 7E I 46 vh R 5 25 BSOS BE A1
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FH, HE44 BT S BS99 43 5] v MOL000098-quercetin. MOL000008-apigenin. MOL000511-ursolic acid -
MOL000006-luteolin. MOL000422- kaempferol. MOL000173-wogonin. %374 25 %43 %) 4 216, 113, 91.
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\

\ e
CHEMBL1501 CHEMEL1§77 CH#%:L1871 CHEMBL4235 CHEMBL240 CHE MEL% CHEMELZGP CHEMBL‘)B/ZQENBLZBJ %YEMBL51 |37 CHEMBL17¢ C/HEMSLSOZS CHiMELZﬂ5CHEMEL‘37ﬂ
j 7 ~

Mmssu

R
CHEMELSS‘M ‘CHEMBL402 CHEMBL2808 Cl MBLZ% CHEMBLAQESCHEMELIBEIB cl MBLS/ CHEMBL227 | R
AW N )i

CCHEMBL5804 CHEMBL5347 CHEMBL: cé{a 944 CHEN 8 CHEMBL:

P

MBLGC!Z CHEMBLZDZ}CH{MBL:HSDCHEMBL’I 919

/zﬁggmal.a;/ns

\ (
1\; s émaum

58 MO 073 MO 925 MO

Ee - R O - E RO - LM 6 - eHE e - R

Figure 3. Potential target network of drug-potentially active compounds in severe pneumonia
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Figure 4. (a) Protein interaction network PPI; (b) Protein interaction network PPI (second topological analysis)

4.(a) EREAEMZ PPI; (b) EREEMLE PPI (55 2RI 1)

BRI ERE LK S N STRING (https://cn.string-db.org/) ¥k {471, i%4% Homo sapiens, 733 PPI [
Frs Be—ANtsv SCPF, 15217555 291 A, 4k 6268 k. K IRTHIN tsv SCHE 3N Cytoscape 3.9.1 4+, H
B Rl PP 4 I, 1530 5 8 288 4, £k 450N 6268, Wil 4(a)fin, 148 SC>3.37E+29, DC>32.5,
EC>0.034029963, IC>12.2546645, LAC>19.868182, BC >82.260445, CC >0.50350875, NC>21.422504,
BEATER — RN T IS, 433075 S 100 A, 2Rk 2905 S5 PPI MZS R FROGHHSL, M SC >
1.95692E+30, DC>75.5, EC>0.082020436, IC>15.3999025, LAC>41.5298135, BC>354.16719, CC
>0.566634335, NC >53.0673525 i #8152 (<] 4(b), 754032 1, ZR4%0N 468 %

3.5. GO INEEER 5 KEGG B ESR I

GO Ihfit & %/ M 5 A Y 72 (Biological Process, BP). #iffi4H 4> (Cellular Component, CC). 4> T-1f
fE(Molecular Function, MF). HHidid BP &4 32104 351 M2 H, {4 positive regulation of gene
expression. positive regulation of pri-miRNA transcription from RNA polymerase Il promoter . positive regulation
of transcription, DNA-templated. response to xenobiotic stimulus %2%; CC &/ EF] 27 MN4H, B
transcription factor complex. RNA polymerase 11 transcription factor complex. euchromatin. macromolecular
complex %, jHid MF 408758 53 4 H, 4% enzyme binding. identical protein binding. protein
phosphatase binding. transcription cofactor binding %%, #2#& P <0.05, 437l HLHE 4| 10 Ai2f¥) BP. CC.
MF 45 525 AT S R 97 B0 i 28 Th REAIR I (4 5()) -

[FIIS, Dyt — 2 b VR T RE R DR B i 42 e, FRATTEEAT 1 KEGG g /0, 45 2R BoRix et
Rl A AE 145 S5 % F(P < 0.05), fiik th & AR HE NG44 1T 20 pid gl EAR B (] 5(b)), Hh 5 E
i i 48 KF 5 ()38 4% 3 I K T i % (Pathways in Cancer) . Jlig J5i A1 51 ik 5k RE A 44,38 2% (Lipid and Atheroscle-
rosis) B PRI I ACRE IR I S0 Bk 287 ) B FL Sz A4S 5 il % (AGE-RAGE Signaling Pathway in Diabetic
Complications). [ 4 i 55 2 /B 443 4% (Human Cytomegalovirus Infection). 5 P8 PRI AH ¢ 92 9 2510 1%
(Kaposi Sarcoma-Associated Herpesvirus Infection). {87 ¥R 4L [Kl 115 518 % (TNF Signaling Pathway)=% .
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Figure 5. (@) The GO function histogram of Tanreqing injection in the treatment of severe pneumonia; (b) KEGG function
histogram of Tanreqging injection in the treatment of severe pneumonia
5. (BEHAEESTATT BRI GO HEEHERE, (VEAEESHIATT EREM AN KEGG WAL

4. Tfig

FRAE ] 3 998 R TG T BIE i 98 R OGBS A 590 quercetin. apigenin. ursolic acid. luteolin.
kaempferol. wogonin. F:r Quercetin. ursolicacid. luteolin. kaempferol &8 M &A4R1E (% ML S 40,
apigenin /& & BAE AT E KNG AL S, wogonin AIERA B ESRITEEAE P . XN G PE R PN T
iR AL RENE A S, X 5 R R T R ECATLIS SO AL A .

Quercetin. apigenin. ursolicacid. luteolin. kaempferol. wogonin 7~F %> #5J@ T2R ¥, H
AR ERIPIAR S P S T RPEH o ARAE BRI LR 2 B I 76 1A 2R A4 P 3 R4 28 E[16],
T 28 B R E ZE L MH] PLA2, COX Al LOX FE M RIf /> R A E BRI 72 [17]

Quercetin (it B 2) % SR Lh i F AT o e bl FI [18] . e @i # Src Al Syk /-3 A B IR BEAL
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-3 Y I S R B R AL DL 2 B IS 1) Toll RESZAA 4 (TLRA)E & T% KR LPS 5 S0 4 RE[19]. Bt
Ab, Mt AT DM 1L-27 (6, IR TNF 724, 3 i e b S0 b 4% 16 8 A2 e 5 5 [20] . A
FL2% W HE LR (Urrsolic Acid, UA) X4 (A7 3RIE /KT Gos% 35 A SR — S8 AL BB CA S5 38 14l VR F
Huang %5 A\ [21] R R KR A A EoR, iETEAEY UA W] CLTEAR SMMEI R S A BE-2 (1036 1 . A8 IR A I jd D
IL-1, 1L-6, PPRISRFER T-a (TNF-0), mREBFRAEEMA 1 (HMGBL)AI—S L RIE KM/ RG22 b
(LPS)is S S E 1, RIS P AR 15 BRULAL, UA a] DL v M 48U 7 AR AU B ) R
JE[22]; LR AMH] NF-xB F1 TLR4 FIRIE, FHdb TLRA-NF-«B fil15 G ik B I AT 28 4 i PR fl 7= 2E
YA, 40 1L-18. 1L-6 A1 TNF-a [23], gt st B oy SR B4 2 APt A AE FH - AE 2 (Luteolin)
LS 20 = FEEE S I A BAF M - H0% 2 (AP)-1 Il 151 B 4 FRZ IR T - B aE 557 (NF-
KB)id@ s, 155 ¥k G AR FIFE SBUE R 7(STAT) 3 3@, BRitz s, B A —2 WP R INAE[24]. Luteolin 5
UA 25eh, T LU 584 3¢ R 72 STAT3. NF-xB Fl AP-1 655, SKak BIHTRAVE, SR R 0E
Bi[25]. AR, LM (Kaempferol) r] LA LPS 551 PI3K F1 Akt BEER{L, i (47 4H i 5 52
RAER T HE, BRItz ob, (I &RENEn] LLUE S BT Tyk-STAT {5 58, SEH) LPS i 118 L
B A 9 E[26] . Wogonin J&— M2 IR KRB, BA ZMADiEt:, aTHis] EvEapa . #heEgnie e
RIEN[27]. Lei L 55 A[28]00%F 78R B wogonin 3@id 175 PIBK/AKYNF-kB {5 5 i/ 3 (¥ H 1A ¢
i, SRR B /N R T A A AT INE ARG TR AR BRitb 2 4h, wogonin & 7] DU I BGE Nrf2 {5
ST, WIRPUEEE IS NF-«B TR R1E S16F, RIBR 2SI RAERII[29]. LA LAIRH,
wogonin 7] L T PIBK/AKUNF-xB 15 5@ 2, 1A B4R 480 R B IE -

TR AR 1) PPI 4%, A B IE S OE YT BUORE N R B AZ O EE 1, LRl
FIAZ 8 5 43 ). TNF. AKT1. INS. TP53. EGFR. CTNNBI.

Ji IR SR BE A F(Tumor Necrosis Factor, TNF) & —FE R AR 7, 220 E &5 MR 8 & SO MR
Joa FR B SR BN K11 [30] o JE I NF-,B HM0E ol A=A 0 2 (1) TNF, 3217 175 5 FLAth 2 48 4 it BT -7 1) 7=
A, BFE IL-6 25, M IL-6 XS (E T S LS STATS3, WA £ JEM SR FEEE A [31]. ARHEAA
M 50, TNFIEH DI SRAEAFEIRIE TS 5. AR AR, TERELOnpIy & #p R gL a], 2 TNF =
A SR AR RIBE T A O, T TNF R =t 2 e WP IR i 7 2 0 25 R R 44 [32]

Aktl & 2 IR 75 R E B 2 —, FON Akt BBF(AktL. Akt2 Fl Akt3), Btz 4h, LIANG %A
[331HITFFL I, p-AKTL AT RES 5 1 s i 4 (0 A 2R B, eE AKTL A (g4t fa A7 7% S 3G /e H

CTNNBL /& Wnt {5 5B B I BN T, S 54L& RALHI[34], MTE SUN J %6 A [35]HIHT
FoP &I, CTNNBL 7] L@ S #3E LncDACHL 5 SRSF1 254 -4 SRSF1 & [ 3R IA K f i =1
CTNNBL, - M\ il fili 1 2T 4 40 P i AL AN 0 B AN SR TR, AT 2RI 4F AL, DB AR5 4

KEGG {5 50Tk I, B AGE SR IR YT FOREM 2 1) ZR A G MM D@ i
BRGL GsE RGN TAE 544 T R SORE AT S . S FIE TR SRR T BT 28 R FE I 32 B Ih R 2 4
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