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Analysis on Material Basis and Mechanism Difference of Antibacterial Effect of

Coptis chinensis and Its Flower Stalk Based on Secondary Metabolites and Network Pharmacology
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[Abstract] Objective: To explore the difference in antibacterial mechanism between Coptis chinensis
and its flower stalk based on secondary metabolites and network pharmacology. Method: Based on the
ultraperformance liquid chromatography mass spectrometry (UPLC-MS/MS) detection platform, the secondary
metabolites database of C. chinensis and its flower stalk (MWDB) was built. The common database of
metabolites information and the multivariate statistical analysis were used to study the differences of secondary
metabolites between C. chinensis and its flower stalk and screen out 18 metabolites of the flower stalk and 11
metabolites of C. chinensis with a high content. BATMAN-TCM database was used to obtain the targets of

component action, and their corresponding genes were inquired in the UniProt database. GeneCards was retrieved
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for antimicrobial genes, and the intersection genes of components and antimicrobials were obtained on Venny
platform. Through DAVID gene ontology (GO) enrichment analysis and Kyoto encyclopedia of genes and
genomes ( KEGG) pathway enrichment analysis, the mechanism of its action was predicted, and the results were
visualized through histogram and advanced bubble diagram drawn by GraphPad Prism software and OmicShare
database. The protein-protein interaction (PPI) network was constructed by STRING, database and the
component-target-pathway network was constructed by Cytoscape 3.7.2 software. The antibacterial differences
were compared based on the results of network pharmacology analysis. Result: Through network
pharmacology, the antibacterial active components of C. chinensis were 5 fewer than that of the flower stalk, 55
more antibacterial targets than that of the flower stalk; quercetin and berberine were predicted to be the common
components of the antagonistic action of C. chinensis and the flower stalk. Key genes involved in antimicrobial
action were p38 Mitogen-activated protein kinase 14(MAPK14), catalase (CAT ) ; malaria and Toll-like receptor
signaling pathway were different key pathways involved in antimicrobial activity. Conclusion: C. chinensis and
the flower stalk mainly exert the antibacterial effect in a multi-target and multi-pathway manner, which can offer new

ideas and clues for the study of antibacterial mechanism of C. chinensis and the flower stalk, and provide a new

development direction for the comprehensive development and rational application of the flower stalk resources.
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Fig. 7 Component and disease PPI network of Coptis chinensis

and its flower stalk

B AR M 45 AKT A5 5 B f i, 1 B LA 4t
Pt R POl B B . CONDIJ2 41 i J& 91 26
D1, 3 2 I fig J2& 4 9 40 Jf J5 3 A DNA (% B4 1 B
BB A BB B, CCND 11 5 5 38 3K 4 R b 5% i)
2 i JE 1 A AR DA & T R AR T . TPS3 2 4 il
O SN R R N MR N EE R,
SE R AMEPUIR BE S A0 I T R B 0 A S R
A e Z 0, B R G AL A O 5 5 X 4 3 ]
RS .

U T T A EE 0 TE M A OB R D AR B SR
K T A% 8 19 2% 24 B3 27 i aok B0l P8 O 30 0% M i 0 1
71, 1 42 5% F UPLC-MS/M S X 8% % 48 22 (1) A= 4K
W RN BT O A — R RAN T
Bl e b HE AL A T 2R T R 2
X 9 PRS2 A AN /o 38 o UPLC-MS/MSS 43 511 22
1B AR AT 725 FhFD B 809 Uk AR A 7 W Y
Tl N B i, a2 i 1% G0 ) 4% 2 B 2R 00 R rp Tl

R3 NEHHRS-BR-BRNFHSEIN
Table 3  Topological parameter analysis of components, targets

and pathways in network

No. % iR
1 ik e R i pe %
2 BT JoE 1 2
3 N3 INBE G
4 AKT1 T
5 MAPK1 AKTI1
6 TNF MAPK 1
7 TP53 TP53
8 FL AN % (IL)6 TNF
9 JUN JUN
10 M4 M EERKEF A IL6
(VEGFA)
11 MYC PTGS2
12 xR ARKKE T Z MK MYC
(EGFR)
13 4 B JF M & 1 D1 EGFR
(CCND1)
14 R A LN (PTGS2) FOS
15 v —H LA G VEGFA
(NOS2)

16 e K N FB,(TGFB1) CCNDI

17 TR AN (FOS) MAPK 14
18 Wi 2K 1(ESR1) TGFB1
19 STAT1 STAT1
20 B itk (L 41 /2% 2(BCL2) CXCL8
21 CXCL8 NOS2
22 JRIR R AL A H CDKN1A
[XF 1A(CDKNIA)
23 IL10 BCL2
24 pathways in cancer CASP3
25 CIUNT 48955 7% (hepatitis B)  pathways in cancer
26 W I BE UL BE 3 B hepatitis B
(PBK) - & H # M Ba
(Ak) {5 53 %
27 proteoglycans in cancer PI3K-Akt {5 5l
28 tuberculosis TNF {55 53 1%

29 TNEF {55 5 i% tuberculosis

30 chagasdisease (American proteoglycans in cancer

trypanosomiasis )

RO o A5 R R W] B0 K AL P A B R R
A6 EE AR DT B A T A T ) 5k Al e 2 R BE
it 5 GO F KEGG 3 i & 45 70 #r , 2 W 240 3% 11 3 5%
A6 L T 3 o A% i ) A P4 . BT A SR 4R R

+ 139 -
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BCL2 CASP9
MYC 77 TGFB1 Table 4 Similarities of antibacterial mechanism between Coptis
- B euma‘°idanhritié' e chinensis and Coptis flower
CXC!'S Colorectalcancer I Pancreaticcancer EXCL10 P
" Proteoglypan;incancer ¥ I;ei's'.hmaniasis v ¥ HH ] 5 FASPAS S [ 44 B
IL6 A% verb gy STAT1
- Prositecancer. Tuberaulosis AKTI  RAC-o % &M/ & M & 1% W AT S
SR— (Akt/PKB)
ICAMA
HIF- 1s|gna||ngpathway i N
s ) ' Nos2 MMP9  JE i 4 & & 1 9(MMP-9) o i g
| se(Americantrypar iasi
/ r (RyECanEgine SERGINE ESRI1 Wi 3 32 1R (ER) 5 AR
JUN Endometriélcang?r } Toxoplasmosis \yvipo . .
TR BCL2 4197955 Bel-2(Bcl-2) /N 2 i S
EGF . Berfambine IL2

Pertussis A\ TNFsignalingpathway
A AL

EGFR FuxOS|gnaI|ngpathway palmatine OX5
CCND1 Bladdercancer PTGS2
CASP3 Malaria ] HepatitisB IL1A

CASP8 Pathwaysincancer MMP1

CDKN1A MMgaTSD
P53 BoLaLt INsr - SELE

B8 ik -HAR-1E B %

Fig. 8 Component-target-pathway network of Coptis chinensis
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-SERBINE+-  Quercetin3;Qsfiiinoside(Rutin) Quiniéasid - { o
BiocHani PingfBsiac!
TR i | o
~ ALOX5 Di-O-metfifliquercetin p icacid w‘
Chagas disease Toll-like receptor
trypanosomiasis) ‘m aiiine, pathway
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B9 EELE RS -HAR-E KW %

Fig. 9 Component-target-pathway network of Coptis chinensis

flower stalk

T M B AR SR PR Y 2 0 2 B SR P R 4

A RR S5, DR B 3% AR AT 1Y BE— 20 O R R TS 4 T
2%,

W 2% 25 Bl 24 7E b PR 2 1 5T 0o B b B S A e —
B[] 2 {EILTT FE Y B B S G R A
Wi PE BEAT R 2R, Tl 1 B8 (OB, DL AR ) 1Y 15 5 3K 4 i
gy AT U 1 153_%2&}7%}%}? E 5835 1 S BUH
BB 2 H AT A S A 18 SCEUAR R H UPLC-
MS/MS XiF 25 b4 i i o3 HEAT T 005 3k T B R
FH B P2 A S 3080 T BB R 58 4 1 B  FU: 7 1 2
W £ 24 B2 43 5 T80T 700 28 Rk 2 i 4, A TR
20 DA G B b v AR AT O A K 0 S 2 S R RB AT —
FE B 1 S R0 4% 24 B 2 A5 B A BB S I b, 5
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PTGS2 i 4 B & G/H 4§ 2 (prostaglandin i Bt Js

G/H synthase 2)

CCNDI1 4iiJifg & 14 1 D1 R AE Y 4

MMP2 35 4 s 4 il 2(MMP-2) XL AEE 10
(FoxO)fi5 538

MMP1 i 4 )& M L(MMP-1) A S H T 1
{53 1%

MAP2K1  WUE R 5 MR 40 24 R 06 AL 2R I = 0 JUis

8 1(MEK1)

IL10 2l F1 A Z-10(IL-10) & N HE HOp

IL2 IL-2 TNF {5 5l #%

IL6 IL-6

TNF TNF PI3K/Akt {5 &
i

STAT1  IHfbF 5+ 1 LT 4

VEGFA BN KA KW T (vascular 580K

endothelial growth factor A)

EGFR KT 2 4K (epidermal HOH %
growth factor receptor)

CASP8 Caspase-8 FA 295

CASP3 Caspase-3

CASP9 Caspase-9

22 Z4 5 TS 1) 2R A O 1 (mitogen-

activated protein kinase 1)

MAPK1

E < AR Wl ¥ 5 B ALOX5,IFNG, CDKNIA,FOS, CDK2,PTEN,
BCL2L1, CXCL8, TGFB1, NOS2, HIFIA, IL1A, ICAM1, MYC,
VCAMI, JUN, SELE, SERPINEI, TP53, CXCLI10, INSR, CTSD,
EGF 35 R 46 % 21 2 13 SO Rz 3 515 B

x5 BEMEE
Table 5

ENL AR E =R
Difference of antibacterial mechanism between Coptis

chinensis and its flower stalk

AR S HEHBAK A [) i % i [ 44 Bk
MAPK14 224573 % malaria JEPR
1) 2 [ 14

CAT 1o AL AU Toll-like receptor Toll K 32 {4 {5 5 %

signaling pathway

AP A L,
SR A R —
[FlzEse]

#8 e DR 5 A5 L A A ke = SOk
LI
AL REEAATH B R,
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