#j 2424 3)  Acta Pharmaceutica Sinica 2018, 53 (9): 1449 —1457 + 1449 -

ETHMRAEFNRERS 7P ERMAERER N
X35 B9 AE A AL 33

#r BV REARTY MAE? BAENE BAeRT KEEYT, At VT
(RFES K 1 LA PSR AL R RS 0, 2. T T SHORBF T 908, 1095 T 210023)

FEEE: 35 4% 24 T8 22 7 VAR 9t S EE AR T T E A T A S N L R . QAT A R A g
FTMZ RSy WS 208K A T AR AR 4%, a3 2 70558 2t .l TCMSP #4is P i
R EMREE %5 M 2y, PharmM apper BUHE ZE T4 5 28 [, DAVID B8 FE k47 38 B VR B A1 43 1, Cytoscape 3.2.1
AR TR TR — 0 SR 7 P2, GENEMANIA %4 5 3238 47 2 A A0 H.4E F 20 4T, Systems Dock Web Site
HOHE R AT 43 F X IR TN 25 SR 3R B, IR 7 TP LI e 84 AN PERLSY, TEFISE AT 111 4y, i 5B
YIH A AR G ISR S B 13 A, W RARINERE 14 4% SR, SRR BRBG B S E D 34
A, B RAREHE R 8 4. RIAEAIKE EI%DFUEM‘B?%%EIﬁiﬂf%ﬂ*ﬁ?é%\ BEOLRES TR EAER, N
WEFAETHE 5 NMEEM SRS S . HEMEZ B EH TR . SRS 2B A
HRRE DA £, e AR A2 (R A = 0RO, DT 8 7 W A R 9 R

KHEIR: RN, BIEME, SOE; R

& 5225 RI66 HFRIRED: A N E S 0513-4870 (2018) 09-1449-09

Networ k phar macology-based study on mechanisms of Huanglian
Jiedu Decoction impact on macrophage inflammation response

HENG Xia"?, ZHU Bao-jie"?, SUN Li-min*? PAN Lin-mei* 2, DUAN Jin-ao"?,
ZHANG Qi-chun*?, ZHU Huaxu"?

(1. Jiangsu Collaboration Innovation Center of Chinese Medicinal Resources Industrialization, 2. Jiangsu Province Key
Laboratory of High Technology Research, Nanjing University of Chinese Medicine, Nanjing 210023, China )

Abstract: This study was designed to explore the impact of Huanglian Jiedu Decoction (HLJDT) on macro-
phage inflammation reaction using the network pharmacology method. Glycolysis, sphingolipid metabolism
and glutamine metabolism were also investigated for “multi-component, multi-target and multi-pathway”, which
supports a foundation for drug innovative research. The TCMSP database was used to screen the active
components of HLJDT, the target protein predicted by PharmMapper database and the DAVID database for
pathways annotation and analysis. The Cytoscape 3.2.1 software was used to construct the active component-
target-pathway network map and GENEMANIA database for protein interaction analysis. System Dock
Database Site is used in verification of molecular docking. The results showed that 84 active ingredients
were screened in HLIDT with a total of 111 target targets. Fourteen pathways are affected according to 13
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macrophage-related inflammatory proteins, and 8 pathways including 34 target proteins from glycolysis,

sphingolipid metabolism and glutamine metabolism.
proteins can interact with each other through physical correlation, protein co-expression, etc.
baicalin and geniposide combined well with 5 important targets.

Inflammation-related proteins and metabolism-related

Berberine,
Huanglian Jiedu Decoction may act on the

glycolysis and sphingolipid pathways to regulate macrophage inflammatory responses.
Key words: network pharmacology; Huanglian Jiedu Tang; inflammation; metabolism
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Table1l Target proteins associated with inflammation in Huanglian Jiedu Decoction (HLJDT)

Protein target Common name Uniprot ID Frequency
Mitogen-activated protein kinase 8 MAPK8 P45983 13
Oxysterols receptor LXR-beta NR1H2 P55055 7
Proto-oncogene tyrosine-protein kinase Src SRC P12931 5
Neutrophil gelatinase-associated lipocalin LCN2 P80188 4
Phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit gamma isoform PIK3CG P48736 4
Macrophage migration inhibitory factor MIF P14174 3
Triggering receptor expressed on myeloid cells 1 TREM1 QINPI9 3
Hematopoietic prostaglandin D synthase HPGDS 060760 3
Plasminogen PLG PO0747 2
Mitogen-activated protein kinase 14 MAPK14 Q16539 1
Cathepsin K CTSK P43235 1
Peroxisome proliferator-activated receptor delta PPARD Q03181 1
Peroxisome proliferator-activated receptor gamma PPARG P37231 1
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Table2 Target proteins associated with metabolism in HLIDT

Protein target Common name Uniprot ID Frequency
Aldo-keto reductase family 1 member C2 AKR1C2 P52895 30
Androgen receptor AR P10275 24
Tyrosine-protein phosphatase non-receptor type 1 PTPN1 P18031 21
Serum albumin ALB P02768 20
Prothrombin F2 P0O0734 20
Mitogen-activated protein kinase 1 MAPK1 P28482 19
Glutathione S-transferase P GSTP1 P09211 19
Aldose reductase AKR1B1 P15121 17
Aromatase CYP19A1 P11511 15
cGM P-specific 3',5'-cyclic phosphodiesterase PDESA 076074 15
Amine oxidase [flavin-containing] B MAOB P27338 14
Mitogen-activated protein kinase 8 MAPK8 P45983 13
Thyroid hormone receptor beta THRB P10828 13
Liver carboxylesterase 1 CES1 P23141 12
Complement factor B CFB PO0751 10
Glucosylceramidase GBA P04062 10
Estrogen receptor beta ESR2 Q92731 8
Oxysterols receptor LXR-beta NR1H2 P55055 6
Glycine amidinotransferase, mitochondrial GATM P50440 6
Nuclear receptor subfamily 1 group | member 3 NR1I3 Q14994 4
Vitamin D-binding protein GC P0O2774 4
Macrophage migration inhibitory factor MIF P14174 3
Phosphoenolpyruvate carboxykinase, cytosolic [GTP] PCK1 P35558 2
Nuclear receptor ROR-alpha RORA P35398 2
Estrogen-related receptor gamma ESRRG P62508 2
Heat shock protein HSP 90-alpha HSPY0AA1 PO7900 2
Glycogen synthase kinase-3 beta GSK3B P49841 2
Retinoic acid receptor RXR-alpha RXRA P19793 1
C-1-tetrahydrofolate synthase, cytoplasmic MTHFD1 P11586 1
cGMP-inhibited 3',5'-cyclic phosphodiesterase B PDE3B Q13370 1
Peroxisome proliferator-activated receptor delta PPARD Q03181 1
Peroxisome proliferator-activated receptor gamma PPARG P37231 1
Dihydrofolate reductase DHFR P00374 1
Arylsulfatase A ARSA P15289 1
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Table3 Classification and information of macrophage-related pathwaysin HLIDT
Classification Pathway P-value Count
Diseases Influenza A 0.0017 4
Shigellosis 0.003 6 3
Epithelial cell signaling in Helicobacter pylori infection 0.0040 3
Chagas disease (American trypanosomiasis) 0.009 3 3
Signal transduction Prolactin signaling pathway 0.000 1 4
Toll-like receptor signaling pathway 0.000 3 4
VEGF signaling pathway 0.003 3 3
Fc epsilon RI signaling pathway 0.004 1 3
ErbB signaling pathway 0.006 6 3
GnRH signaling pathway 0.007 2 3
TNF signaling pathway 0.009 7 3
Cell processes Osteoclast differentiation 0.000 1 5
Progesterone-mediated oocyte maturation 0.006 6 3
Sensory system Inflammatory mediator regulation of TRP channels 0.0003 4
Table4 Classification and information on metabolism-related pathwaysin HLIDT
Classification Pathway P-value Count
Diseases Pathways in cancer 0.0010 8
Insulin resistance 0.0010 5
Prostate cancer 0.0057 4
Thyroid cancer 0.006 4 3
Signal transduction Insulin signaling pathway 0.000 2 6
PPAR signaling pathway 0.002 7 4
Prolactin signaling pathway 0.003 1 4
Cell processes Progesterone-mediated oocyte maturation 0.005 6 4
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mediator signaling Rl signaling
regulation pathway pathway GnRH
of TRP signaling
THF channels LaN2 MAPKS pathway
signaling PLG
pathway
, MoLo77 MOLO72 Infiuéiza A
TREM1 MOL043 MOED24, v o
N MOL001 MOLO11 "~ moL036
PPARG Mg‘ﬁ;‘fﬁ“ MOL006~ MOL039 MOL031
Prolactin AW MOED44 " MOLDS0 - w029 i
signaling ¢ MOK028 MORD14 CTSK
pathway o :g:ﬁjg e MOLO53 MOLO10 MOE021 ;;t::::;
MIF— [/ MOk MOLO068 s
MONO18~ MOL00S ~ MOED13 pazey
MOROTE MOE_IUSG
Epithelial MOLO79 MOLD54 MOLD80
cell MAPK14 MORO25 RPGDS
signaling in / MOK081 MOLO78 | oo irD Ostéoclast
Helicobacter 2 MORDs9 MORD48 differentiation
pylori PIK3CG
infection NR1HZ2 PIK3CG
Progesterone-mediated ErbB Shidéllo
oogyte signaling Chagas aosis
maturation pathway disease

A Active compound Target Pathway

Figurel The “active compound-target-pathway ” network of anti-inflammatory from HLIDT
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Figure2 The “active compound-target-pathway ” network of metabolism from HLIDT
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Table5 Molecular docking results between major drug ingredients and targets

Target name PDB ID Ingredient Docking score Target name PDB ID Ingredient Docking score
MAPK8 1UKI Berberine 6.374 PPARD 3DY6 Berberine 6.527
Geniposide 6.403 Geniposide 7.024
Baicalin 6.207 Baicalin 6.640
NR1H2 1PQ9 Berberine 6.397 PPARG 3B3K Berberine 6.550
Geniposide 6.747 Geniposide 6.470
Baicalin 6.397 Baicalin 6.641
MIF 1CA7 Berberine 6.209
Geniposide 6.395

Baicalin 6.439
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