< 1442 - #j 2424 3)  Acta Pharmaceutica Sinica 2018, 53 (9): 1442 —1448

ETWEHIEF RS 75 MARIE AT #2 boim 4L W AR fs 59 245 38 L 1 #7F 53

XEW, IHFLM L R 2% F AL 8 #7
(bR EZG R 1 PR, 20 b PEGHF AR, b3 100029)

THE: P FH I 2 2 3 25 R ISR 7 IR @ V8 7 R R AL 5593 ) 25 3L« R A TCMSP SRR R 52 77 1 e i@
BTG M R4y, I EL1S B LG5 R o0 o BB A AR )5 IE 3 OMIM. TTD. pharmGkb. DiGSeE 1 GAD 5 44
JEE RS R W PR A0 I RS AR S 0 T IAS A B 37 MR HE 5 . F SystemsDock 1 4k 43+ X # T H B8 IE 45
F . f#F DAVID B X} 37 A¥E 21T GO VERE 4T 1 KEGG i@ 2 20#T. R Cytoscape 3.6.1 J & v ik 14 i
oy —BE B AR AL, 2 2GR A AR, R AR IR AT BRI I Y B A KR B S E . 2R
A S A Toll FESZRME 5@ IEE 2 NMBEIE TR R AL I 0T, RBL T 258 5 2 sy 280
LM RR A BURIF SN — 5 R B AR A 7R R 78 A Y 7 1) 24 B AL SRt T B AR .

KREIR: A IS, S AR IE; WE R AL R

hE 5 %S RI66 HkFRIRED: A Y E S 0513-4870 (2018) 09-1442-07

Phar macological mechanism of Compound Xueshuantongin
treatment of diabetic retinopathy based on network phar macology
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(1. School of Traditional Chinese Medicine, 2. Institute of Traditional Chinese Medicine,
Beijing University of Chinese Medicine, Beijing 100029, China)

Abstract: The aim of this study was to discover the pharmacol ogical mechanism of Compound X ueshuantong
in the treatment of diabetic retinopathy using network pharmacology. TCMSP software was used to search
the active ingredients of Compound Xueshuantong, and the targets of its active ingredients were obtained. The
targets of diabetic retinopathy were searched by OMIM, TTD, pharmGkb, DiGSeE and GAD database. The
same 37 targets were analyzed by GO and KEGG using DAVID software. The results were verified using the
SystemsDock. Cytoscape 3.6.1 software was used to establish an ingredient-target-pathway network model.
Network pharmacological studies suggest that Compound Xueshuantong treated diabetic retinopathy through
the vascular endothelial growth factor signaling pathways, mitogen-activated protein kinase signaling pathways
and Toll-like receptor signaling pathways. Compound Xueshuantong alleviated diabetic retinopathy through
multi-component, multi-target, and multi-pathway. This study provides a theoretical basis for further elucida-
tion of the pharmacological mechanism of Compound Xueshuantong in the treatment of diabetic retinopathy.
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Figure 1 The part of compositions-genes network for potential targets from Compound Xueshuantong. The purple round means the

number of chemical compound, and the yellow round means drug target

Tablel The part of pathways and genes of diabetic retinopathy (DR)

Pathway Count Gene
Salmonellainfection 6 MAPK1, IL6, JUN, IL1B, MAPKS8, NOS2
VEGF signaling pathway 5 MAPK1, PTGS2, VEGFA, SRC, KDR
Focal adhesion 7 MAPK1, JUN, VEGFA, MET, MAPKS8, SRC, KDR
Influenza A 6 MAPK1, IL6, JUN, IL-18, MAPKS, PLG
GnRH signaling pathway 5 MAPK1, JUN, MAPK8, MMP2, SRC
Toll-like receptor signaling pathway 5 MAPK1, IL6, JUN, IL-15, MAPK8
NOD-like receptor signaling pathway 4 MAPK1, IL6, IL-13, MAPK8
MAPK signaling pathway 6 MAPK1, JUN, TP53, IL-18, MAPKS8, FGF2
ErbB signaling pathway 4 MAPK1, JUN, MAPKS, SRC
Herpes simplex infection 5 IL6, JUN, TP53, IL-13, MAPKS8
Cytokine-cytokine receptor interaction 5 IL6, VEGFA, MET, IL-18, KDR
Arginine and proline metabolism 3 NOS1, ALDH2, NOS2
Regulation of actin cytoskeleton 5 MAPK1, INS, ITGB2, FGF2, SRC
Cell adhesion molecules (CAMs) 4 SELP, ITGB2, SELE
FoxO signaling pathway 4 MAPK1, IL6, INS, MAPK8
Glycerolipid metabolism 3 LPL, AKR1B1, ALDH2
Adherensjunction 3 MAPK1, MET, SRC
Progesterone-mediated oocyte maturation 3 MAPK1, INS, MAPK8
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Figure2 The count of genes and molecular function
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Figure3 The count of genes and cellular component

THEILN S5 RIEN % RNA REH || 53015
SR IE VA% | P9 B 20 B 304 58 1) T 2 A R A AR i A2
&% . —SAE A 1 (nitric-oxide synthase 1, NOSL)
IL-6. IL-18 1 VEGFA X HZ 5 Hd (A 4).

4 ERS-ZEEE-BEEMNERNEE

t KEGG 7347, 3:153) 18 4%, 3% 24 ™42
LI, DL P<0.05 NbriETmikiEg, SAMRH 14 %
W% (FoxO {55 i@ HimMRIQH. FhtiERfz
i -5 (1) B BRI 2%, P> 0.05 5 B%) K 22 ANJE A
(LPL #1 AKR1B1 /%)

K FH Cytoscape 44 A4 25 il oy — ik R — 3 it
WLZERET (] B). Jk 169 ANT 4%, 458 M. 1EFHT
MAPKS8. IL-6. IL-18. COX-2 HJH Rtk 2%,
IXEGRE W R 2 (@ H TLR (5518, MAPK
G5 VEGF {5 5@ . fFH T LR s fld
B B ARRE R, R, BRRER. LR
P 55 o 52 7 IAG: 368 = TG54 A 4 RO A FH B R 0 A AEAS
A (S 5@ s -, MEDE, LRREER. JFEX
BRI 5 7 M YA T DR AL 2 A ok i 4
PERPIEERE S MEIERE . DT HH]
VEGF &, 544 T g Ry & . AwtEFin] e
M2 BE R 7~ 25 AR 3@ 1697 DR I 25 BEALH .

5 SFXE

e COX-2 il VEGFR2 AN s, ARBRH K.
FRE. MR R, IEmAERR (%5 6. 8. 98,
422, 511) 5 MEEYI K 4 A58 S ST IR AR 4T 4
TXHE (R 2).

Table2 Theresult (docking score) of molecular docking

Ligand COX-2 VEGFR2

The control ligand of COX-2 (tolfenamic acid) 1.504 -

The control ligand of VEGFR2 (C14H23N5s0) - 3.244
Luteolin (6) 6.765 6.638
Apigenin (8) 6.793 -

Quercetin (98) 6.679 6.374
Kaempferol (422) 6.533 6.256
Ursolic acid (511) - 7.458
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Figure4 The count of genesand biological process (just show the top 10 of biological process)
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Figure 5 ingredients-targets-pathways network of Compound Xueshuantong, active ingredients (green), targets (purple), pathways

(yellow)
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