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Exploration of the Mechanism about Couplet Medicine of Bupleurum falcatum-Scutellaria baicalensis
Intervening in Podocyte Lesion Based on Network Pharmacology

DOU Yitian', SHANG Yichun®, LIU Chunliu’ (1. Dept. of Nephrology, the First Affiliated Hospital of Tianjin
Medical University of TCM, Tianjin 300381, China; 2. College of TCM, Tianjin Medical University of TCM,
Tianjin 301617, China; 3. Graduate School, Tianjin University of TCM, Tianjin 301617, China)

ABSTRACT OBIJECTIVE: To predict the potential target and mechanism of Xintong Changluo Method carrier-Compund Shensu
Il couplet medicine of Bupleurum falcatum-Scutellaria baicalensis intervening in podocyte lesion, and to provide reference for the
development of sequential clinical and basic research of Xintong Changluo Method in the prevention and treatment of podocyte
lesion. METHODS: Based on TCMSP database, chemical components and target protein of B. falcatum and S. baicalensis were
retrieved, and Cytoscape 3.2.1 software was used to draw a “TCM-component-target” network. The targets related to podocyte
lesion were searched from OMIM database, DrugBank database and Digsee online text, and the intersection genes of above targets
and “B. falcatum-S. baicalensis” target were obtained by Venny 2.1.0 online mapping tool. The protein-protein interaction (PPI)
network was constructed by STRING database, and the core targets were obtained by topology analysis of the network by using
CytoNCA plug-in Cytospace 3.2.1 software. With the help of DAVID database, the function of Gene Ontology (GO) was annotated

and KEGG pathway was enriched; and the enrichment results
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F P I PR 5 L L HL I+ 022-27987020, E-mall:hczar1745@163. database, 44 active components were obtained, involving 13

of B. falcatum and 32 of S. baicalensis; stigmasterol is

WSV B T BT TR P E RS . common component of B. falcatum and S. baicalensis.

022-59596195, E-mail:x_meshang@126.com Quercetin, kaempferol and wogonin were the compounds with

were visualized through OmicShare Tools online mapping
platform. RESULTS: Based on retrieval results of TCMSP
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main potential targets. The target proteins with high node degree were prostaglandin endoperoxide synthase 2 (PTGS2), PTGSI,
nuclear receptor coactivator 2 and heat shock protein 90 o, which were associated with 37, 30, 25 and 25 active components
respectively. Twenty genes were obtained from the interaction between “B. falcatum-S. baicalensis” and podocyte lesion related
targets, including PTGS2, VEGFA, MMP9, TNF and IL6. PPI network diagram of the above intersection genes contained 20 nodes
and 110 lines, with MMP9, VEGFA, IL6 and other genes at the core. The results of GO analysis showed that a total of 154
biological information items were obtained (P<<0.05), including 139 biological process items, 8 cell composition items and 7
molecular function items. Among them, biological processes mainly involved in the positive regulation of NO biosynthesis process,
inflammatory response, immune response. Cell composition mainly involved in extracellular space, extracellular region, external
side of plasma membrane, etc., and molecular function mainly involved in protein binding, cytokine activity, growth factor
activity, etc. At the same time, 47 KEGG pathways were obtained (P<<0.05) , mainly including cytokine-cytokine receptor
interaction, rheumatoid arthritis, malaria, cancer signaling pathways. CONCLUSIONS: The active components of Compund
Shensu I couplet medicine of “B. falcatum-S. baicalensis” may act on MMP9, VEGFA, IL6, TNF and other targets through
cytokine-cytokine receptor interaction, rheumatoid arthritis, malaria, cancer signal pathway, so as to play its intervention effect on
podocyte lesion.

KEYWORDS Network pharmacology; Couplet medicine of “Bupleurum falcatum-Scutellaria baicalensis” ; Podocyte lesion;

Target; Mechanism
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Tab 1 Basic information of active components of coup-
let medicine of “B. falcatum-S. baicalensis”

W TCMSPAS  EEA SRR 0B,% DL
SH1 MOLO0I6AS  Z R R (Linoleyl acetate) 210020
MOL002776 B4 ¥ (Baicalin) 012075
MOL000354 54 (Isorhanunetin) 960 031
MOLO000422 LT (Kaempferol) 4188 0.4
MOL004S98 ~ 3,5,6,7-PU & 4b-0-(3,4,5- = AH)3,5,6, 3197 059
T-tetramethoxy-2- (3,4, S-trimethoxyphenyl ) chromone]
MOLO04609 s 7 Areapillin) 89 041
MOLOI3187  tH#Ei % (Cubebin) 513 064
MOLO04624 5% AlLongikaurin A) an-o0s
MOLO0A653 — (+)-J1IFTE YEE[(+)-anomalin] 4606 0.66
MOLOM7IS  o-Jfef ﬁ?(a—spinaxrerol) 498 0.76
MOL000490  #/F-1£ 5% (Petunidin) 3005 031
MOLO00098 4t % ((Quercetin) 048 008
WA MOL00I689 I (Acacetin) 3497 024
MOLO0013  IHA % (Wogonin) 3068 023
MOL000228  (2R)-T-Fdk-5-HA AL 2R FEM 4T R)- T-hydroxy- 5523 020
S-methoxy-2-phenylchroman-4-one]
MOLOR2714  #4Z (Baicalein) B 02
MOL002909  5,7,2,5- M5 JE-8, 6- VAL (5,7,2, Sretra- - 3382 045
hydroxy-8 ,6-dimethoxyflavone)
MOL002910 £ (Carthamidin) 415 04
MOL002913  —4 E‘fgﬁ(l)ihydrobaicahn) 40.04 021
MOL002914 Bl (Eriodyctiol) 4135 04
MOL0029IS SRR (Salvigenin) 90703
MOLOO917 ~ 5,2',6'-=FA-7, 8- ZHVRL MM (5,2, 6/ whydr- 4505 033
oxy-7, 8-dimeth0)\yﬂav0ne)
MOL002925 ~ 5,7,2',6'-DURHHT(5,7,2' 6/ tetrabydroxyflavone) 3701 0.24
MOL002927 BT I (Skullcapflavone ) 69.51 044
MOL002928 A8t A(Oroxylin A) 43703
MOL002932 MM (Panicolin) 7626 029
MOL002933  5,7,4"- = A8 BUIL BRI (5,7, 4 wihydroxy-8- 3656 027
methoxyflavone)
MOL02934 B3 % (Neobaicalein) 10434 044
MOL002937 &% % (Dihydrooroxylin) 6606 023
MOLO00358 A7 H B psitosterol) 3691 075
MOL000359 5 E&(Sitosterol) 3691 0.75
MOL000525 £ AHILHA % (Norwogonin) 3940 021
MOLO00SS2 5,2 -ZF30k-6,7,8- = HAUJEHRA (5,2 dihydroxy-6,  3L7L 035
7,8-trimethoxyflavone)
MOLO00073 &L Z (ent-epicatechin) 489 024
MOLO0I458 /MR Coptisine) 3067 086
MOLO01490 — AL[(25)-2- £ Ak CL JE -1, 2- HR AR AR (bis[(29) -2 43.59 .
ethylhexyl] benzene-1, 2-dicarboxylate | ’
MOL002879 44— HIR~ 548 (Diisooctyl phthalate) 859 039
MOL002897  F/NERA(Epiberberine) 809 078
MOL008206 5% (Moslosooflavone) 44.09 025
MOLOI0415 11, 13- ZF B ZH R s (11, B-eiconadienoic aid 3928 0.3
methyl ester)
MOLOI22MS 5,74 - = Fe k-6 A SR A0 A (5, 7, 4-trhydroxy- 3663 027
6-meth0>«yﬂavanone)
MOLOI246 ~ 5,7,4'- =R HE-8- AN (5,7, 4 wihydroxy- 7424 026
8-methoxyflavanone)
MOL012266 = AL (Rivularin) 394037
WA MOL000449 T I Stigmasterol) B 076
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Fig 2 Wayne map of intersection genes of “B. falca-

tum-S. baicalensis” target and podocyte lesion
related target
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“TCM-component-target” network diagram of couplet medicine of “B. falcatum-S. baicalensis”

4
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Fig 3 PPI network of intersection genes of “B. falca-
tum-S. baicalensis” target and podocyte lesion
related target
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Tab 2 Topological parameters of intersection genes of

“B. falcatum-S. baicalensis” target and podo-

cyte lesion related target

LAl RO M POREE)| BOEA hOE A ChOREE
MMPY 17 315 095 || ILIB 13 035 075
VEGEA 16 18.15 090 || TGFBI 13 151 075
16 15 9.58 086 || 1L14 12 0.00 072
INF 15 9.58 086 || CDALG 12 10 0n
PIGS2 15 14.86 082 || CDKNIA 9 397 0.67
CxcLs 14 136 078 || CDK2 6 1751 0.60
m 14 891 082 || CCNA2 6 1631 0.60
1cAM1 3 035 075 || LT4H 2 0.00 051
IFNG 3 035 075 || TOP24 2 0.00 041
ccr 3 035 0.5

K4

®3 EH-EZERABRERAMRTHEXEAR
SEFAR GO AR (EWMITFE, AI205%)
Tab 3 GO analysis results of intersection genes of “B.
falcatum-S. baicalensis” target and podocyte le-
sion related target (biological process, top 20)
GO D GOMREER (B L O

0045429 —R IR A HA W FERY IF T4 (Positive regulation of nitric oxide 6 9.80x 107"
biosynthetic process)

0006954 4 K23 (Inflammatory response) 9 381107

0006955 R (Immune respome) 9 8.67x107

0071222 4RI 2480 S L Cellular response to lipopolysaccharide) 6 136x107

0051092 #% K F k B(NF-k B) [ 1F 1 4% (Positive regulation of NF-kappaB 6 3.07x107
transcription factor act)

0010628 HEFRFAAYEIHFE (Positive regulation of gene expression) 312107

0070374 41 5M 9 15 B 11N 1 (ERKD) B ERK2 LBK M) E 45 (Posicve 6 120107
regulation of ERK1 and ERK2 cascade)

0008285 ARILAELNY 6 IR (Negative regulation of cell proliferation) 7 346x10°

0010575 BN E LKA (VEGE) T 145 (Posicive regulation of VEGE) 4 3sxI0

0060559 45 - 1- B0 fi1 46 5 4 ) 1F 981 45 (Posicive regulation of caleidiol 3 3.64x107°
I-monooxygenase activity)

0045044 RINA B4 i 5E 3 10 1F 1945 (Positive regulation of transcription from 9 559%10°
RNA polymerase)

0031663 i A S 015 5 B (Lipopolysaccharide-mediated signaling path- 4 597x10°
way)

0043491 SEFIBEB {5 5 (Protein kinase B signaling) 4 6.56x107°

0001934 B[ SR L 1F 845 (Positive regulation of protein phosphowlanon) 5 L1107

0031622 KK IETEE (Positive regulation of fever genemrion) 3 121x10°

0045599 T4 P 57 (Negative regulation of fat cell differentiation) 4 137x107

0032755 116" A IE TR (Positive regulation of interleukin-6 production) 4 169x10°

0042493 TR (Response to drug) 6 L78x10°

0051781 A7 E TS (Posicive regulation of cell division) 4 1.93x10°

0000959 i %% i (Humoral immune response) 4 346x10°°

T RIS UESE T & )5 75 T AT 85082 FSGS i Al
KRR ER L HEME, 75 500 57 1 20 i T 25 A8 b S 1 ik
FRO0T TR A, AR T 2R B A B NBR 1
(MsPGN) K FRBS R A s 25 3R B, &2 5 B o5 1 AT AT 3K
P IL6 A3 1) B H LU e ™ IRl 45 1k R
SIRESE AT ZE R C B & B 05 1T A Z AR 2
R LR A2 R BB (EERAT R PN 5 A A AR A R s 2
PR G AE W2 AH ML BT A 2 1), M B A
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Tab 4 GO analysis results of intersection genes of “B.

falcatum-S. baicalensis” target and podocyte le-

sion related target ( cellular composition )

GOID  GOMREHERCAT) JERE P
0005615 “ LM AIBR (Extracellular space) 13 784x107"
0005576 JAMX (Extracellular region) 1 124%10°
0009897 FEHEAMI (External side of plasma membrane ) 3 6.13x107°
0097124 AR 025 17 A- TR P i R 2 (CDRD) LA (Cylin 20 208% 107
A2-CDK2 complex)
0009986 IEF A (Cell surface) 5 210x107
e i £ Cyclin-dependent protein o
000007 kljjnJ]Ee ﬁlﬁ?fnjiﬁttnflg )mﬁ e p ! L3107
0000793 ¥4 /£ Condensed chromosome) 2 257x107
0005578 ZEFIAMIAML R (Proteinaceous extracellular matrix) 3 313x107°

®- EH-EZERABRAEREERFEEXESAR
SEFR GO AR (57 FIhEE

Tab 5 GO analysis results of intersection genes of “B.

falcatum-S. baicalensis” target and podocyte le-

sion related target (molecular function )

GOID GOIMREER (LA MR P
0005125 A F%#E(Cytokine activity) 9 816x10™"
0008083 £ KIHFEH: (Growth factor activity) 4 751107
0005149 FIARIEAY 2 L(ILL) % IR%5 4 (nterleukin-1 receptor binding) 2 145x%10°
0005515 B4 (Protein bmdmg) 16 151x107
0030332 AR B 1454 (Cyclin binding) 2 2nx10”
0005164 FBISRAEIA - (TNF) 32 {4 ( Tumor necrosis factor receptor binding) 232107
0042803 ARG (Protein homodimerization activity) 4 466%10°
Malaria { [ ]
Rheumatoid arthritis { O
Cytokine-cytoki plor i i PY
Chagas disease (American trypanosomiasis) [ ]
Inflammatory bowel disease (IBD) [ ]
Graft-versus-host disease ° ge:‘e :“mbe'
Hepatitis B L ] ®6
Influenza A [ ] ®7
TNF signaling pathway{ o : g
:E‘ Leishmaniasis { ° [ B
£ African trypanosomiasis o
= NF-kB signaling pathway ° avﬁ‘iel 0°*
Pathways in cancer: o %Xigi
Type | diabetes mellitus * 2%10°
Amoebiasis { ° 1x107
NOD-like receptor signaling pathway {
Measles °
Non-alcoholic fatty liver disease (NAFLD) °
Pertussis {
Salmonella infection

0.00 0.05 0.10 0.15 0.20
rich factor

B4 “SH-ERMEAERSEARKBERAXEIZ
SEFARKEGGEREESITER (AT 201L)

Fig 4 KEGG pathway enrichment analysis results of
intersection genes of “B. falcatum-S. baicalen-
is” target and podocyte lesion related target
(Top 20)

TE T B A7 BRI BRAE , BHUF R -5 W 50 9 2 ik A5 B
Btk OB IR 1 28 25 5 - 2 % 2 8 A 2
B AR P BEIMIEG YT 2 E i 4" i 2ixr, B
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Tab 6 KEGG pathway enrichment information of in-

tersection genes of “B. falcatum-S. baicalensis”

target and podocyte lesion related target (Top

355%10°°
530%10°

hsa05133 3 F % (Pertussis)

ha03132 991 TR (Salmonella infection)
R B Ay IR 7 B O 1T A EE 2O A i =2 S
WA T A W) AT W bUAR L TR AR S
fifi PR ZFZGHEF, B WRZGM B N, mT
INSEER BT BT A RO T S sR PR B
A2 HAN M RIE, 2EH Il il X 4% 2 B2 4
ARIMATE T E I Z 8 2 Sl -8 57 245 %60 1 901 e 41 g
9 A8 TR TE T s i TOO , A AE AR TR BT RE ) L E T 4
JEZ T AR -5 N S T e .

— PN R, IEH R A R AR | 58 R A A
b, AH AR 2 58 28 5 4l E T GBM, I TE il 24 AL b gt
(SD). SD HHEDH A0 A i 1 R A5 5l 5 2 2 K
VAL, LB 1B R T s 0 RS, LU
IR R A RS T R A R T R A R
FLRILO LA K R A T B A GBM i
U 5 DRI, B A A2 20 i Pl T B AA R A R R A
SRR G VLR B/ NERUE L R B A 1 1 e
AT B TR A7 A2 00 3R He 240 s A0 4 i 2 )
R SRR ) 2 Ay B I 1 e 2 s A2 B I HL I Y
HEYIAL

AP EE R R M R LA DO R S
RS- EBESEEH AR Z RS-0 s
B4y o PPLI 2243 AT 45 S B /R , MMP9 \ VEGFA | IL6
TNF . PTGS2 ( L F COX-2) 5550 S Ak T I 48 4% 0o
HHETIA R, B E I 4 )@ 2 11 9 (MMP9) 22 5 T 2 4

20)

KEGG ID EAER LA A% P

hsa05144  JE5% (Malaria) 9 1.51%107"
hsa05323 P15 (Rheumatoid archrics) 0 267x10™
hsa04060 A1 I I~ 40 TR 7 % R AR AR (Cytokine-cytokine receptor 10 272x107

interaction)
hsa05142 AR (36 [ o )[Chagas disease( American trypanosomiasis )] 8 409%10°
hsa05321  RAEHEE Inflammatory bowel disease] 7 869x10”
hsa05332 BSAEALTE T4 ( Grafi-versus-host disease) 6 152x10"
ha03161  CEJFA% (Hepatitis B) §  419x107
hsa05164  FUELRER (Influenza A) 8 148x107
hsa04668  TNF {5 5 H# (TNF signaling pathway) 7 196x107
hsa05140 S (Leishmantasis) 6 784x107
hsa05143  JEMHE AR (African trypanosomiass) 5 1.28x10°
hsa04064  NF-kB {5 (NF-kB signaling pathway) 6 217x10°
h5a05200  HEAEE B (Pathways in cancer) 9 27910
hsa04940 1 BB (Type 1 diabetes melltus) 5 345x10°
hsa05146 DK 47 ( Amoebiasis) 6 57110
hsa04621  NODFEZ LS Sl (NOD-like receptor signaling pathway) 5 L11x107
hsa03162 i35 (Measles) 6 1.75%10°°
hsa04932  JET LRSI [Non-alcoholic fatey liver disease] 6 324x107
5
5
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Ji, MMPO LR 5 807 s B v 25 B Ok 2 590
T R IR O A0 A R A0 A 1) [ 7S R 4
36 (EMT) 19 & A5 TL6 A0 S AAE 1, vl
I G R SR TR S/LER B 1 2 B BELIKT R R R
BESh A, BN 2R 1 20, S BULE IR T B 38 ol v
Tt VEGFA 5 J& 20 0451473 %% VI AR O , LT 38 1o R4 2
4 Jf A 7 2K 11 Nephrin 19 235 1115 5 £ A& TNF
55 A T R R AR AR T VI AH DG, LT Rtk v 2
R AR TR AR, COX-2 R B I 3 50 2 K 4
i SNV ) S EHE R T TR, A A 2 PR 0 B S B L
Pl COX-2 (1) &35 m fff K 40 B e sz #8450, DA B2
PEoR, SENH S TR ) BT AR R e AR AT
RSB A A0 A B R RS R T M SE S AR
FHRAEFR B Z A R4

5 B AE S Ao A A AR AL A2
R A RLN 1) — ZR SN 2 N, 76 1 2242 B s B it
WOk BB AR, KEGG M #% = 45 1 R e 20
Ji D5 - 4B R 1 2 R A A XS TT R JESR |
O 9 S5 AH A7 5 20 I T BB S - A 20
JE AN AR Y FEEEPE T . Toll FEZ AR (TLR)F 538
PEAE R ARAE W ) 28 B 5l B 2 — R JE R X
ST IR B PIR ( FE LT AL, 785 NF-«B {5 538 4t
W25 L g it 2, s R g 5
R AN 5 0 JE 41 B b TLR4 3635 RE 3 &2, k1 S 3
NF-«B G4k, i & RAE S ™5 [ 2, NF-xB (176 fL 75 if
{EE L A TLRA m 3R 3K, F R M. BRI
/R, TGF 552 5K b TS24
FL i AR AN T A0 DR - 40 DR 2 A A A
HEES @ g, ARt , fEm T,
TGF-B/Smad {55 5l B , vl 5 R e -0, #iAg
T JUL .- 3- 384 it ( PI3K) /8 19l B (Ake) VB Ry 4 2B K
ARG R T B, R UL IRRRRE 5 S Y TR R
Y e A8 b, i CD2 A 8 1 (CD2AP) /i 7 PI3K FL4E
T, 038 4 M TP PISK A 1) Akt [ 5-55 1
L AL AL T RE SE SR PRI, FE R T, B
W45 E RV FE 45 2B, &2 05 B 5 11 mT 3 2o 0 o)
Notch-PI3K/Akt i [ 5 5 TG , 00 4% e A i EMT i 2
&5 R AP, X AE— B B4R T T HAh KEGG
T T 4 SR R R

25 bR ARG AS FH 0 2% 25 B2 05 1%, i % T
BRARAE B A AT, 0125 ST X G- T
A 20 A A2 AT RERE A HL R AR S AR Y R T
SR , X 4% 22 B2 1 A TR R B B, B R VRS PR 7
LRI IR T, A 55 YO R S T SR PR A R e
B R 1 S S 05 5 3 I 1R A A AL o Ak T AR s
ST 2T AT FE a5 s AR5 T AE— 2 BRI
S5 3Lk
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