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Active components and mechanism of Tibetan medicine Gentiana straminea
against cytokine storm
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Laboratory, School of Medicine, Tibet University for Nationalities, Xianyang 712082, China

Abstract: Objective To analyze the main active components and possible mechanism of Mahuaginjiao (Gentiana straminea) in the
preventive treatment of cytokine storm by network pharmacology. Methods The therapeutic targets for cytokine storms and its
active ingredients of G. straminea were searched and collected from the database of TCMSP and GeneCards; The regulatory network
map of active component cytokine storm targets of G. straminea was constructed by using Cytoscape 3.6.1; The network map of
protein-protein interaction was constructed to screen the core target, and the gene ontology (GO) function enrichment analysis and
KEGG pathway enrichment analysis of the core protein were carried out by using the online database of DAVID. Results After
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screening, 14 active components and 31 effective targets for prevention and treatment of cytokine storm were obtained, mainly
including IL6, STAT3, Jun, AKT1, EGFR, MMP9, VEGFA, IL-1B, IL-10, and other core targets. Go analysis showed that G
straminea mainly involved in the regulation of apoptosis, gene expression, cytokine activity, positive regulation of nitric oxide
biosynthesis, growth factor activity, immune response and other processes. KEGG pathway analysis showed that the main pathways
related to cytokine storm were T-cell receptor signaling pathway, JAK STAT signaling pathway, HIF-1 signaling pathway, tumor
necrosis factor signaling pathway, Toll like receptor signaling pathway, PI3K Akt signaling pathway and other core target pathways.
Conclusion Based on the data mining of network pharmacology, the potential active components and possible mechanism targets
of G. straminea against cytokine storm were predicted preliminarily, in order to provide reference for the application of G. straminea

in the prevention and control of cytokine storm, and provide ideas for the development of new uses of G. straminea.

Key words: Mahuaginjiao (Gentiana straminea Maxim.); cytokine storm; hypercytokinemia; coronavirus disease 2019

(COVID-19); network pharmacology; ursolic acid; luteolin; kaempferol; stigmasterol; B-sitosterol
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respiratory syndrome coronavirus 2, SARS-COV-2),
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disease 2019, COVID-19) W2, IGRIEIT LR H A
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necrosis factor-a, TNF-o). y T#£% C(interferon-y,
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Maxim. 2 5 ] P ik iy Jo 7= s 24, e 1 s i 2
B E T HAR RS, FemlE 2 h mE )

R Zikt. i ZiRRAEZ S0 8 A} (Gentianaceae) 7
fHJE Gentiana (Tourn.) L. 2244 FEARY), K
HMRON “fsmdiR”, DARMITEANZ), BEAERIE.
B I EEERII, FHTEBmR. HR. R
PR EPIRINIRITE, BHRKIRRAER LR A R
FRIBTRAE, AT DA AR R 5 3 A 55T
i (collagen-induced arthritis, CIA) kLA,
FEAR CIA KRR IMLIE H 5E R IL-1B IL-6 F1 TNF-a
K, HE EH 2R % R F--xB - (nuclear factor-
kB, NF-kB) p65 3k, iR aEL-1,

A B 78 45 R SR IRAE 28 0 B B e M dit
BREVEH, BB ORPICE SRR Oy idiy JiZHZR
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BHATILF AA4AL (gene ontology, GO) Ihfg & 4>
Mrfn gl & B R 5 B WA H R4 B (Kyoto
encyclopedia of genes and genomes, KEGG) &
o, S5 59% PAEH/NEIRHEY K& R i, P<
0.05 &S HER.
2 HR
2.1 WIEZEFEMER 7 A SRk

iid TCMSP Hidfi e , FHUSCER AL i it 1
AR (oral bioavailability, OB) =20%, 2Zjit
(drug likeness, DL) =0.09 #EATHik, VL EfFA Tk
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NBRAEZR U EE Ny, HEAT B RPIRAE 22,
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®1 MERAFERIELER

Table 1 Basis information of active components in G. straminea

I Mol ID &Y TR IR FE 1% Fjik
DY1 MOL000358 beta-sitosterol B-%+ S g 36.91 0.75
DY2 MOL000357 sitogluside [ EZNSES 20.63 0.62
DY3 MOL000511 ursolic acid fE SRR 16.77 0.75
DY4 MOL009040 harpagoside HUH 15.53 0.83
DY5 MOL000646 gentiopicrin p 4B 22.98 0.39
DY6 MOL000676 DBP AR R T Mg 64.54 0.13
DY7 MOL002322 isovitexin SR 31.29 0.72
DY8 MOL000498 isoorientin FUER 23.30 0.76
DY9 MOL000263 oleanolic acid FIER IR 29.02 0.76
DY10 MOL000449 stigmasterol o 43.83 0.76
DY11 MOL000006 luteolin REBEZR 36.16 0.25
DY12 MOL000422 kaempferol 1B 41.88 0.24
DY13 MOL000590 kurarinone 2 29.23 0.64
DY14 MOL000656 loganic acid_qt AR TFIR 114.65 0.09
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TR (DY10). B-#HEEE (DYD fERAEZILBA
Y L R AR BN O R B A (B 2).

E1 KERANGHEEEFRRESFEE
Fig. 1 Wayne diagram of G. straminea therapeutic targets
for cytokine storms
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Table 2 Key targets of G straminea for controlling
cytokine storms
A=) B 5 =)
1 SLC6A4 17 PTPN1
2 SLC6A4 18 PRSS1
3 JUN 19 SLC6A3
4 PRKCA 20 GSK3B
5 HTR3A 22 AR
6 RELA 22 IKBKB
7 STAT3 23 MAOA
8 VEGFA 24 EGFR
9 MMP2 25 AKT1
10 MMP9 26 IL-10
11 IL-6 27 ERBB2
12 MMP1 28 IL-2
13 IL-1B 29 CCNB1
14 PTGER3 30 IFNG
15 CSF2 31 IL-4
16 GAP43

2.4 PPl MEEMIZDES

W WRAE 22 J0 5 40 B R 7 IR LS A5 21 1 31 A
RN String Blls e, 4% “1.47 TR ST
WE, 19 2RRAE % -2 M0 R 7 X A AR B 4%
B, ATt BB 2 10 s O OB 5 aT

FARFRIL S, BB S
the diamond represents the target and the circle represents the chemical composition
B2 JEMRST-HE R EE

Fig. 2 Active ingredient-target network diagram
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Fig. 3 PPI network diagram
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Fig. 5 Pie chart of GO enrichment analysis
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colony-stimulating factor, G-CSF). #{L [+ -10
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18 [ 1 (monocyte chemoattractant protein,
MCP-1) . E W4 g % % 2 H -1a ( macrophage
inflammatory protein-la, MIP-1a). TNF-a & &
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Fig. 6 Bar chart of GO functional enrichment analysis
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Fig. 7 Bubble diagram of KEGG enrichment analysis
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TLR2 ) . TLR4 . ff £ 7tk B ¥ ( myeloid
differentiation factor 88, MyD88) #l1 NF-xB & [ 1]
Fik, R IL-1B. TNF-a. IL-6 40K TR
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MMPL RSN T FD ] /N0 B it H1688. H466
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HIEERE I, AR S DR 51 RS I A B A e
AL AR B, 28R R R 2B S
T H/N RS p AR EE (Jun nuclear
kinase, p-JNK) F1NVIFEE B (endo-glycosidase,
Endo G) ik, i Bel-2 FREAFRL, FHRAER

F IL-1B. IL-6. TNF-a /KFBA, ARBHEZE, (14
BIREEHRr, EAE BT R 7 R I A
ROy, HEAPR. FBCLER T, Seg i
PEEMESEMER, Jen] Dosid T — & (NO)
i — R LA A B A R 4 8. RE SRR A —Fh
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PR 2 22 Fh A W 2 i PR 438, B28 (S T T FS
%, BRI, Pik. PiMEiER . Valerio 467
I LPS 51 J774AL EWELNM, R B-1 HEE
Al R R IL-10 EYE, RN LR TR
RN, TR REFRRIE. 25 ERTR,
FRAEZR LS B PG R B R LR, R
MR FHA PR 7 XNBEH, 5AT7EH
W —F

T T JRRAE Z8 6 7 76 20 B R XL 1 A O B
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MR m L, JUHZ IL-6. TNF-a. IL-1B [
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IL-8 Il 1L-12 54 K5 1R 7= A e it TS
— RANRVER P, B[ EE TNF-o/NF«B 18825
M A A 1 AR 13

GO EEMEEREH, AR EE L4
AT, Be3t, YUMIX LPS M N5 ). 4%,
FESMMANTRIEEH K. 7> T DIaeidnd 20 41
MBI AR s AV E R o HUAAAE i
YLSS, ARIE TN, Bax KR ETFE . Bel-2
AR, SRR By T B Gen R b Rk 4% B A
B, KEGG il & &£t 5 IR S8 SO
0B N T 45214615 5@ B8 | Jak-STAT 15 ‘51l
P HIF-1 {5 5@ Mg 5 5@, Toll
FESZAR(S SiBEL . PIBK-Akt {5 5, XLl 2
L 90 R 1 R B VIR DG, W RE R RRIEZR JLBT R
YR F RR &R . SPUEEANES T 40
SR G, [FR 403k FPUR BUA 45 (leukocyte
common antigen antibody, CD45) 7] 5 CD4 &% CD8
REE, R b O 4 P S 1 R T R T R AR
P56 ( lymphocyte-specific protein tyrosine kinase
antibody P56, P56 Ick) 254 H S RN (protein
yyrosine kinase, PTK) 7> £k, M5k —&K
FIBG SRR R B, AFEE 5 0] LUE R
TAEE, JAK-STAT 15 Sk 225 2 Pl 1
G5 NEERS, MPURRERE . g
IR E B S R N AT BRI, HIF-1 kA7
TETHUA SR, LA R AR 98 i S B
AU A TR RGN, I AR R T B sl F3 K
i — 2 5| MR ) E TR >, AR RR E R
AL R REH FURANE SN E 2, Toll #5244 H (1)
TLR2.TLR4 52 58 i [H 73R4 S PI3K-AKt & 7E
FRAEZ5 JLR A B e i 2 kR B . TLR4 AT
LPS, JfiEid TRIF /% TLR4-TRIF #( TLR4-
MyD88-IKK-NF-kB Fiiff5 Tl g, 774 KER R
S PR F A AR A S a2, B R IR
SEA MR TR =T R E Bl Chigh mobility
group B1, HMGB1) mJifiid TLR4 75 S 4 E + 7
W, 2 FEGE FE ) EORE SN e ERE T 2131, T 4
% T MMV CDA4"/CD8 " EL il 2 i, & B
TLR4-MyD88-IKK-NF-kB {55 il % (1) 3= ZLK 3, 0]
PRAE MV E MR B K& 3 1 2 IFNS TNF-a. IL-6.

IL-8. IL-1B 2R 4K 7 F1 MCP-1. MIP-1a.
WAEA R RS T M ERIE K& o W i A R+
( activation regulates expression and secretion of
normal T cells, RANTES). IP-10 Z5#4{k K144,
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