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Abstract: To identify the composition of iridoids from Hedyotis diffusa Willd and explore the mechanism on
its anti-renal fibrosis effect based on network pharmacology, LC-Q/TOF-MS (liquid chromatograpy-quadrupole/
time of flight mass spectrometry) was used to analyze the iridoid ingredients and the related targets of renal fibrosis
were obtained by DisGeNET database and MalaCards database. The potential targets were screened by SYBYL-
X7.3 software. We then imported the identified ingredients and potential target genes into Cytoscape3.7.1 to
construct the compound-target network and the protein-protein interaction (PPI) network. Finally, the gene ontology
(GO) functional enrichment analysis and KEGG pathway enrichment analysis of the selected core genes were
made to explore the mechanism of iridoids against renal fibrosis. There were 10 active iridoid compounds and 111
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corresponding targets including dimethylarginine dimethylaminohydrolase 1 (DDAH1), heparanase (HPSE), human
kirsten rat sarcoma viral oncogene (KRAS), moesin (MSN), etc. in compound-target network. The GO functional
enrichment analysis obtained 211 GO entries. Twenty related signal pathways including Toll-like receptor signaling
pathway, transforming growth factor-beta (TGF-p) signaling pathway, renal cell carcinoma signaling pathway, and
the Janus kinase/signal transducer and activator of tran-ions (Jak-STAT) signaling pathway were selected by KEGG
enrichment analysis. We preliminarily investigated the mechanism of the iridoid compounds on renal fibrosis to
provide guide information for the subsequent experimental research and clinical application.
Key words: Hedyotis diffusa Willd; iridoid; network pharmacology; renal fibrosis; mechanism
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Figure 1 The extracted ion chromatograms of 10 active cyclic
ether terpene compounds of Hedyotis diffusa Willd in negative ion
mode. Based on the previous identification and analysis of the
composition of Hedyotis diffusa Willd and the mass spectrometry
information of the standards, 10 cyclic ether terpene compounds
are identified. Each of labeled peaks represented a compound iden-

tified, and the corresponding information is shown in Table 1
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()2 — H RS 2 R — e /K f# 15 1 (dimethylarginine
dimethylaminohydrolase 1, DDAH1). Z Bt i & fi
(heparanase, HPSE) . & 255 PAJ 987 J3 3 & & [A] (Kirsten rat
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Table 1 Information for 10 active cyclic ether terpene compounds of Hedyotis diffusa Willd. R;: Retention time

Compound R‘. Molecular [M-H] Error Major fre_lgmentor in Identification
number /min formula negative mode
1 1.69 C.6H,,01, 389.108 62 -0.8 227 [M—H-glc] Deacetylasperulosidic acid (DASPA)
2 2.97 C,H»,0,  389.108 62 -0.8 227 [M-H-glc] Scandoside (SCA)
3 3.80 C,H,,0,,  373.11388 -0.4 211[M-H-glc] Geniposidic acid (GENA)
4 4.29 CH,, 0, 40312433 -0.6 241 [M-H-glc] Scandoside methyl ester (SME)
5 4.69 C,gH,,0,,  431.11967 +0.4 269 [M-H-glc] Asperulosidic acid (ASPA)
6 5.20 C,H,,0,,  387.12588 -9.8 225 [M-H-glc] Geniposide (GEN)
7 5.45 C,H,,0,  413.108 58 -0.9 251 [M-H-glc] Asperuloside (ASP)
8 7.01 C,gH,,0,,  431.119 67 +0.4 269 [M-H-glc] 6-O-Acetylscandoside (ASCA)
9 7.99 CeH3,045 549.162 74 +2.5 369 [M-H-glc-H,0] 6-0O-Z-p-Coumaroyl scandoside methyl ester (ZCS)

[
o

835  C,H,0, 54916396  +4.7

369 [M-H-glc-H,0]"

6-0O-E-p-Coumaroyl scandoside methyl ester (ECS)




ST R T TRE S P 25 78 B T I 2% 24 B0 22 1 0 1 AR AL AR T B L AR 1F © 2937 -

ZCS

ECS

Figure 2 The structures of 10 active cyclic ether terpene compounds of Hedyotis diffusa Willd
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Figure 3 Compound-target network of cyclic ether terpene com-
pounds. The blue nodes represent related targets of renal fibrosis
and the red nodes represent 10 iridoid compounds. The size of a
node is proportional to its degree
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Figure 4  Protein-protein interaction (PPI) network of cyclic
ether terpene compound-related targets. The size of a node is
proportional to its degree. The larger size of a node represents a
stronger association with renal fibrosis
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Figure 5 Hub nodes from PPI network. Nodes with a degree val-
ue > 12 are graphed and displayed its corresponding degree values
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Figure 6 Target-pathway network (FDR<0.05). Blue nodes
represent key targets and purple nodes represent 20 main signal
pathways. The detailed information of the signal pathways is
shown in Table 3
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Table 2 Gene ontology (GO) entries in PPI network [false discovery rate (FDR)<0.05)]. ID: Identification

GO ID GO biological function Gene FDR
0042127 Regulation of cell proliferation 39 1.57x107°
0042981 Regulation of apoptosis 34 3.15x10%
0043067 Regulation of programmed cell death 34 4.23x10%
0010941 Regulation of cell death 34 4.71x10%
0008284 Positive regulation of cell proliferation 26 8.40x10
0040017 Positive regulation of locomotion 16 3.89x10%
0051272 Positive regulation of cell motion 16 3.89x1013
0030335 Positive regulation of cell migration 15 2.11x10*?
0031328 Positive regulation of cellular biosynthetic process 30 2.30x10%?
0009891 Positive regulation of biosynthetic process 30 3.45x10%?
0010604 Positive regulation of macromolecule metabolic process 32 1.46x10%
0040012 Regulation of locomotion 18 3.17x10™%"
0044093 Positive regulation of molecular function 27 3.24x10"
0051270 Regulation of cell motion 18 3.46x10"
0030334 Regulation of cell migration 17 6.97x10
0051098 Regulation of binding 16 2.78x10%°
0051173 Positive regulation of nitrogen compound metabolic process 27 2.95x10%°
0051240 Positive regulation of multicellular organismal process 18 1.64x10°
0009611 Response to wounding 24 2.21x10°
0010557 Positive regulation of macromolecule biosynthetic process 26 3.21x10°

Table 3
TGF- g: Transforming growth factor-beta; Fc epsilon RI: A high-

Information of renal fibrosis related target-pathway.

affinity receptor for the Fc region of IgE; ErbB: A family of four
structurally related receptor tyrosine kinase; Jak-STAT: The Janus
kinase/signal transducer and activator of tran-ions

ID Signal pathway Gene FDR
hsa05212 Pancreatic cancer 17 6.11x10™
hsa05200 Pathways in cancer 26 3.55x107%°
hsa05210 Colorectal cancer 15 3.76x10°
hsa05220 Chronic myeloid leukemia 13 2.55x107
hsa04620 Toll-like receptor signaling pathway 12 9.91x10°
hsa04350 TGF-p signaling pathway 11 2.41x10*
hsa05211 Renal cell carcinoma 10  3.87x10*
hsa05218 Melanoma 10 4.38x10*
hsa05213 Endometrial cancer 9  4.41x10*
hsa04722 Neurotrophin signaling pathway 12 8.22x10*
hsa04664 Fc epsilon RI signaling pathway 10 9.94x10*
hsa04660 T cell receptor signaling pathway 11 1.86x10%
hsa05214 Glioma 9 2.01x10°%
hsa05215 Prostate cancer 10  3.07x10°%
hsa04062 Chemokine signaling pathway 13 7.80x10°%
hsa05223 Non-small cell lung cancer 8  8.09x10°%
hsa05221 Acute myeloid leukemia 8  1.31x107?
hsa04510 Focal adhesion 13 1.63x10?
hsa04012 ErbB signaling pathway 9  2.33x10?
hsa04630 Jak-STAT signaling pathway 11 4.71x107?
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ANBEDH . Toll #5244 o — 28 8 B R AR s 1 %2
A, BT AR A2 5 U G g 4 L, 5 5 A I 4
K7 14193 3, 25 JE N o Jak-STAT {5 5 il % 42 T
TR R IR — 2% B A0 MR R RO AE 5 8 T K, 2
Y iE o R T R R S A R,
P R JORE I R AE B VUM D% . TGF-B{E 5@ &
8T LULAFEK, TGF-B /2 B 21 4k Ak (1 55 A o, s 1)
TGF-p/Smad 15 51 #% 7] 75 5 B /N ER IR KRS /N |
i A0 B LR 2T 4 40 i i 2 A0 5, I 33 20 B 40 5 T 7 K
A DA B B AR/ AT I B 2H 2R AR AR AL 1 K
A4 A 2 IR AR DLAE B A R S LA
AR BB, 245 7T EM 5 HRIGITH RIF KT
RAPUA LA o 42 B IR vl i@ 1 TGF-p1/
smad2/smad3 F1 NF-xB {5 5 18 % M 1M Uik 2% 2F 4 4t it
J&, H AT X 4 B RRAE 1) £ 0 9T AR 4R 2
()N R T B 2201, R kA o A O T
A AT B 8 I O B )X LA 5 K 1T R
BTT IR AE

g5 L PTIR, AW 9T I T N 4 25 HL A R, 1A 1 B
T a0 MG B R S S 2N 2
PR KR, T IR TT B A4 IR AL, A
Ji B8 () S0 T R PR S FH 2 R 2 A 4

EB Tk P AT A R B R SO A L PR TR .
A% 3 B 40 TR AR AL BT S RO e S K
SCHSRES; Ao s RN ZE IR0 - B4 BT I 4 2 R A Y AT
BLATTHE YR A S i RAERTE 12 5 Ss 7 %t
R SCAB B X 6 1 3 B 40 g AN 9256 10 58 BRI LR o

FEE Mo ArA Ve 5 R & v R .
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