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Abstract: Objective To explore the mechanism of Shenqi Jiangtang Granules (SJG) in the treatment of diabetic microcirculation
disorder based on network pharmacology. Methods The targets of diabetic kidney disease, diabetic retinopathy, diabetic peripheral
neuropathy, diabetic foot disease and small cerebral vascular disease were searched through Genecards database to be integrated as the
targets of diabetic microcirculation disorder disease. The targets of SJIG’ active components for treatment of diabetic microcirculation
disorder were screened and predicted by utilizing PubChem Search and Swiss target prediction online tool. Cytoscape 3.3.0 software
was adopted to construct an active component-diabetic microcirculation disorder target network. The protein-protein interaction (PPI)

network was established by using STRING database. Gene ontology (GO) biological process and Kyoto Encyclopedia of Genes and
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Gnomes (KEGG) pathway enrichment analysis were performed using Clue GO. Results A total of 85 active components of SJG and
10 targets (ACE, VEGFA, TNF, IL6, STAT3, ALB, PON1, PTPN22, PPARG and NOS3) related to diabetic microcirculation disorder

were screened. Through GO and KEGG pathway enrichment analysis, it was found that the active components of SJG in the treatment

of diabetic microcirculation disorder may participate in multiple signaling pathways, such as AGE-RAGE signaling pathway in

diabetic complications, HIF-1 signaling pathway, insulin resistance, hypertrophic cardiomyopathy, inflammatory bowel disease,

rheumatoid arthritis, etc. Conclusion This study reflects the characteristics of multi-components, multi-targets and multi-pathways of

SJG, which provides new ideas and clues for further research on the mechanism of SJG in the treatment of diabetic microcirculation

disorder.
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Table 1 Screening results of chemical components of SJG
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GC-01 2,3-entanedione

GC-02 1,1-diethoxyethane aceta
GC-03 hexanal

GC-04 1,1-diethoxy-propan

GC-05 2-furaldehyde

GC-06 (2E)-hexenal

GC-07 1,1-diethoxy-2-methyl-propane
GC-08 heptanal

GC-09 1-(2-furanyl)-ethanone
GC-10 1,1-diethoxy-3-methylbutane
GC-11 2-formyl-5-methylfuran
GC-12 2-pentylfuran

GC-13 (E,E)-2,4-heptadie

GC-14 p-cymene

100.052 600-14-6
118.099 105-57-7
132.115 4744-08-5
132.115 4744-08-5
96.021 98-01-1
98.073 6728-26-3
146.131 1741-41-9
114.104 111-71-7
110.037 1192-62-7
160.146 3842-03-3
110.037 620-02-0
138.104 3777-69-3
110.073 4313-03-5
134.110 99-87-6
140.120 2408-37-9
120.058 122-78-1
136.125 99-85-4
124.089 38284-27-4
170.248 34995-77-2
136.089 22118-00-9
136.089 22118-00-9
132.094 7399-49-7
124.089 30086-02-3
142.136 124-19-6
152.120 432-24-6
140.120 18829-56-6

GC-15 2,2,6-trimethylcyclohexanone
GC-16 benzeneacetaldehyde

GC-17 gamma-terpinene

GC-18 3,5-octadien-2-one

GC-19 trans-linalool oxide (furanoid)
GC-20 4-carene

GC-21 o-isopropenyltoluene

GC-22 (3E,5E)-3,5-octadien-2-one
GC-23 linalool

GC-24 nonanal

GC-25 2,6,6-trimethyl-2-cyclohexen
GC-26 (E)-2-nonenal

GC-27 1-methyl-4-(1-hydroxy-1-methylethyl)

GC-28 safranal

GC-29 decanal

GC-30 B-cyclocitral

GC-31 5-ethyl-2-methyloctane

GC-32 4-(2,6,6-trimethyl-2-cyclohexen-

GC-33 1,1,6-trimethyl-1,2,3,4-

GC-34 2-methoxy-4-vinylphenol

GC-35 (E,E)-2,4-decadienal

GC-36 1,1,5-trimethyl-1,2-dihydronaphthalene
GC-37 ylangene

GC-38 (—)-a-himachalene

GC-39 trans-calamenene

GC-40 1B-isopropyl-4,7-dimethyl-1,2,4a0,5,6,

GC-41 (+)-B-himachalene
GC-42 (R)-cuparene

GC-43 2,4-di-tert-butylphenol
GC-44 (+)-3-cadinene

GC-45 a-calacorene

GC-46 octacosane

GC-47 o-corocalene

GC-48 nerolidol

150.104 1197-01-9
benzene

150.104 116-26-7
156.151 112-31-2
152.120 432-25-7
156.188 62016-18-6
192.151 6901-97-9
1-yl)-3-buten-2-one

174.141 475-03-6
tetrahydronaphthalene

150.068 7786-61-0
152.120 25152-84-5
172.125 1000357-25-8
204.188 14912-44-8
204.188 3853-83-6
202.172 73209-42-4
204.188 20085-19-2
8aa-hexahydronaphthalene

204.188 1461-03-6
202.172 16982-00-6
206.167 96-76-4
204.188 483-76-1
200.157 21391-99-1
394.454 630-02-4
200.157 20129-39-9
222.198 142-50-7
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GC-49 dodecanoic acid 200.178 143-07-7 LC-17 gomisinJ 388.454 66280-25-9
GC-50 tau-cadinol 222.198 5937-11-1 LC-18 (—)-gomisin L1 386.438 82425-43-2
GC-51 isospathulenol 220.183 88395-46-4 |LC-19 gomisin L2 386.438 82425-44-3
GC-52 gamma-cadinene 204.188 39029-41-9 |LC-20 gomisin O 416.464 72960-22-6
GC-53 ylangenol 220.183 41610-69-9 |LC-21 quercitrin 448.380 522-12-3
GC-54 tau-muurolol 222.198 19912-62-0 | LC-22 astragalin 448.380 480-10-4
GC-55 a-cadinol 222.198 481-34-5 LC-23 astragaloside A 784.970 83207-58-3
GC-56 aromandendrene 204.188 489-39-4 LC-24 astragaloside I 840.990 84680-75-1
GC-57 (+)-a-longipinene 204.188 5989-08-2 LC-25 hyperoside 464.380 482-36-0
GC-58 (—)-spathulenol 220.183 77171-55-2 | LC-26 rutin 664.570 153-18-4
GC-59 4-epi-alpha-acoradiene 204.188 729602-94-2 | LC-27 ophiopogonin B 722.902 38971-41-4
GC-60 cis-a-santalol 220.183 115-71-9 LC-28 ophiopogonin C 897.054 911819-08-4
GC-61 widdrenal 218.167 470-41-7 LC-29 ophiopogonin D 855.020 945619-74-9
GC-62 (—)-isocaryophyllene 204.188 118-65-0 LC-30 ononin 430.405 486-62-4
GC-63 dehydrofukinone 218.340 19598-45-9 | LC-31 formononetin 268.270 485-72-3
GC-64 2-methyl-1-nonene-3-yne 136.238 70058-00-3 |LC-32 calycosin 284.267 20575-57-9
GC-65 2,5-dimethylacetophenone 148.089 2142-73-6 LC-33 pseudoginsenoside Fi1 801.010 69884-00-0
GC-66 farnesyl butanoate 292.240 51532-27-5 |LC-34 ginsenoside F2 785.013 62025-49-4
GC-67 n-hexadecanoic acid 256.240 57-10-3 LC-35 ginsenoside Fs 770.987 189513-26-6
GC-68 hexadecanoic acid, ethyl ester 284.272 628-97-7 LC-36 ginsenoside Rb1 1 109.290 41753-43-9
GC-69 heneicosane 296.344 629-94-7 LC-37 ginsenoside Rb2 1079.269 11021-13-9
GC-70 (97,122)-9,12-octadecadienoic acid ~ 280.240 60-33-3 LC-38 ginsenoside Rc 1 079.300 11021-14-0
GC-71 linoleic acid ethyl ester 308.272 544-35-4 LC-39 ginsenoside Re 947.140 52286-59-6
GC-72 9,12,15-octadecatrienoicacid 306.256 1191-41-9 LC-40 ginsenoside Rf 801.013 52286-58-5
GC-73 heptadecane 240.282 629-78-7 LC-41 ginsenoside Rgi 801.013 22427-39-0
LC-01 (+)-gomisin K2 402.487 75684-44-5 |LC-42 ginsenoside Rg> 785.013 52286-74-5
LC-02 (3B,25R)-14-hydroxyspirost-5-en-3-yl 871.016 1111088-89-1 | LC-43 ginsenoside Rhi 638.870 63223-86-9

6-deoxy-a-L-mannopyranosyl-(1— LC-44 ginsenoside Rh2 622.870 78214-33-2

2)-[B-D-xylopyranosyl-(1—4)]-B- LC-45 ellagic acid 302.190 476-66-4

D-glucopyranoside LC-46 notoginseng triterpenes  594.906 88105-29-7
LC-03 pregomisin 390.500 66280-26-0 | LC-47 notoginsenoside Fti 917.128 155683-00-4
LC-04 ginsenoside Rg3 785.013 14197-60-5 | LC-48 notoginsenoside Rz 770.990 80418-25-3
LC-05 tigloylgomisin H 500.581 66069-55-4 | LC-49 kaempferol 286.240 520-18-3
LC-06 tigloylgomisin P 514.564 69176-51-8 | LC-50 nicotiflorin 594.518 17650-84-9
LC-07 benzoylgomisin H 522.586 66056-23-3 | LC-51 schisandrin 432.513 7432-28-2
LC-08 benzoylgomisin O 520.578 130783-32-3 | LC-52 schisanhenol 402.470 69363-14-0
LC-09 epigomisin O 416.464 73036-31-4 | LC-53 schisandrin A 416.510 61281-38-7
LC-10 soyasaponin I 943.122 51330-27-9 | LC-54 schisandrin B 400.460 61281-37-6
LC-11 angeloylgomisin H 500.581 66056-22-2 |LC-55 gomisin B 514.564 64938-51-8
LC-12 angeloylgomisin Q 530.614 72561-28-5 | LC-56 schisantherin D 520.527 64917-82-4
LC-13 angeloylisogomisin O 498.565 83864-70-4 | LC-57 schisantherin A 536.570 58546-56-8
LC-14 raspberry Ketone 164.201 5471-51-2 LC-58 isoquercitrin 464.376 21637-25-2
LC-15 gomisin F 514.564 62956-47-2 | LC-59 isoastragaloside I 869.044 84676-88-0
LC-16 gomisin G 536.577 62956-48-3
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AT VO et 22241 Venn B (B 1), 3£78 DMD
FJLMERE S LR 25 S (R 2D,

peripheral neuropathy

diabetic

kidney disease

diabetic

1 DMD $£5EEF Venn
Fig. 1 Venn diagram of DMD targets

2 DMD &S
Table 2 Common targets of DMD

Frs SRR IR AR Uniprot ID e
1 ACE Angiotensin I Converting Enzyme P12821 M STk R
2 VEGFA Vascular Endothelial Growth Factor A P15692 I N EAKET A
3 TNF Tumor Necrosis Factor P01375 IR R BB R T
4 IL6 Interleukin 6 P05231 AN FE 6
5 STAT3 Signal Transducer And Activator Of Transcription 3 P40763 55 i S SRR T 3
6 ALB Albumin P02768 I HEHA
7 PON1 Paraoxonase 1 P27169 o S T
8 PTPN22 Protein Tyrosine Phosphatase Non-Receptor Type 22 QIOY2R2 PSR & A BEIREA AR 2 14 22
9 PPARG Peroxisome Proliferator Activated Receptor Gamma P37231 T B AP R G T S AR y
10  NOS3 Nitric Oxide Synthase 3 P29474  —HAMEEH 3
11 IGF1 Insulin Like Growth Factor 1 P05019 B EREEKHAT 1
12 INS Insulin POI308 R
13 LEP Leptin P41159  JE%E
14 ADIPOQ Adiponectin, C1Q And Collagen Domain Containing ~ Q15848  JIEEtE
15 APOB Apolipoprotein B P04114 HEEE B
16 APOE Apolipoprotein E P02649 HIEEEE
17 CRP C-Reactive Protein P02741 C-BiEEH
18 IL10 Interleukin 10 P22301 AR 10
19 CCL2 C-C Motif Chemokine Ligand 2 P13500  CC EJF&fhHE T 2
20 CAT Catalase P04040 LS
21 CTLA4 Cytotoxic T-Lymphocyte Associated Protein 4 P16410  4HMEEME TR 4HE A 4
22 HLA-DRB1  HLA class IT histocompatibility antigen, DRB1-4 P13760  HLATI RALH BB,
beta chain DRBI1-4p %%
23 EPO Erythropoietin PO1588  {RAMERE
24 HFE Homeostatic Iron Regulator Q30201 Fasgm T 28
25 LMNA Lamin A/C P02545  RLTEEA

foot disease
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. Potential targets

B oY - TR R AR R

Fig. 2 Interaction network diagram of compositions-potential targets



¢ $ % Chinese Traditional and Herbal Drugs 38 514 25 19 #] 2020 £ 10 A * 4867 *

B3 HERIEELHETIERMLE
Fig.3 Protein-protein interaction network
LC=31 LC=26 LC=23 LCH58 LC46 LCB2 LCA9 LCB83 LC=27 LGB0 LC44
LC90 LC=85 LC=36 LC=43 LG54 LCH56 LCH2 LG5 LC06 LC30 LC17
LC39 LC84 LC48 LCH9 LCD4 LG40 LC47 LG4 LCO2 LC45 LCas
LGB3 LC®B5 LC=9 LC=5 LG21 LCHA6 LC=24 LG=B7 LC28 LG31 LG22

NE N

GC-10 GCB5 GCH2 GC22 GCB2 GCB3 GC41 GC34 GCB2 GCE7
GC-07 GCB7 GCH4 GC45 GC72 GC43 GC30 GCO3 GCH1 GC44
GC-70 GC02 GCH5 GC-17 GCH0 GC38 GC15 GC18 GCO6 GC25
GC-16 GC53 GC13 GG87 GCB6 GC14 GCTF1 GC28 GC20 GC04 GC=29

Wy ORI
B Compositions ¥ Potential key targets

B4 ROT-BERRE R EEMLEE

Fig. 4 Interaction network diagram of compositions-potential key targets
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2.4 BEXEESEENEYITNEE KBRS
GO T4 RFEH, SIG 1) 10 ANVEFE KSR A1
SERRENE T 23 NMEDIERE, B Toll #3214k 7
5T )% (regulation of toll-like receptor 7
signaling pathway). WEHH4H 1L AEH (basophil
chemotaxis ) 4705 ) 18 E SAE B 8L FR) IE 1 4%
(positive regulation of chronic inflammatory response
to antigenic stimulus) . JEAREFIKIEE KA (coronary
vein morphogenesis). ALY E At F2 1) B
i ¥ (negative regulation of hydrogen peroxide
biosynthetic process)« B T2 77k (interferon-beta
secretion ) 77 F-HL 2 43 (regulation of interferon-
140 A &5 B 30 bk P B 4 g
(leukocyte adhesion to arterial endothelial cell). k63

beta secretion ) .

0 10

negative regulation of hydrogen peroxide biosynthetic process
negative regulation of pancreatic stellate cell proliferation
cellular response to vitamin E

positive regulation of protein K63-linked ubiquitination
interferon-beta secretion

regulation of interferon-beta secretion

regulation of toll-like receptor 7 signaling pathway

positive regulation of toll-like receptor 7 signaling pathway
positive regulation of interferon-beta secretion

positive regulation of peptidyl-tyrosine autophosphorylation
regulation of protein kinase D signaling

positive regulation of protein kinase D signaling
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Fig. 5 Enrichment analysis on GO biological processes of key potential targets from ingredients of SJG for treatment of DMD
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Fig. 6 Enrichment analysis on KEGG pathways of key
potential targets from main active ingredients of SJG for
treatment of DMD
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(K HAFE AROIE IR T AL ZAAN R 28 (1) T )i 2
IR PR 2 eI AR H bR, JUHOR I B R
i 2L PR AR A IR A 2 HoAth 2 5 9ORE IR 1R 1Y)
EVE IR 35 AT, HA A4S TNF-a. IL-1. TL-6.

IL-10. &K MERIKE. MIFAEA. JERERE,
JE B 222 B L (IR DR -2 5 4 o g 7 A A ARl 5%
FURAE , T I A B VLA Y AMPK R
RANEAL, ST TNF-o 78 PR AN 020 i o 2
ik, SRR AR R IR TR ke, B BB
BRI « Sk FERE AL A BT 28 36 L), (R, VEGFA
H1PONI1. TNF. IL-6 /Ey DMD I3 7E L PERE
SN, 7E DMD kA REREFILFREEER
FI YT BE
3.2 SIG AT B PER R mB B R S IR 1T

ROIRT AR B, SIG WP ERIm Sl a . B
MR JRG 55 8 B 040 RN G0 A B 1 B A AR A AR 9T A
H, HALSIRT e 5B RIS S B0 28 5 &
S MR A - AL N DR 6. (Rt ARt
FUIE 48 25 B 22 10 v, RERE IRl RE TN SIG 1697
DMD 35 P4 B 43 R B 3/ () FE 40 s, DU 2
F53 0 32 FAE FH AL ORI AU AR 225 . AR 0 R IR
SIG FASEEH, HHH., XK B. —LEE
T ORI A 5 2N P R i 2 0 4
FAOR, $ERIX Al 2 i R T RE AR T 18T UEER
Bt IPER, RS PIRANIRT .

KRB TR, NS RH Re nf LU /ERE R
I3 AL R A5 FL A Y TRS-1/AKt/GSK3p 15 5 1%
SR RGCs 13 FEREFR 1L tau 753 R AlpP 4
APENST CAL HA S5 RSS2 R, NS 21
R ML IHH miR-23a V7 P 52 4 M0 F6 105 A i,
RE S (2 1 ERE PR A it 1 1 A A 509 A2
R AT o 2 2B PR K R IR AN AR, B
ICMBEACT RIS =Pt 4 IFHASEH Rby
MANSZHEILFEE RS, BEW RIE RIS, %
BAR P E AV R IR R 20 B-D- 1 41 b 1
W, DRI E PR R 25T K, ABEIR
993 AL IO S5 28 ) 4 28 R AP AL VR o SR 201

TS R B e PRI R B RR A s
VR RIS AR EY, S RE a5 N
—AAE T ERIRIE , $E A A B AL B V5 1
308 It Yk > AR A N ORI P - 1 SR S R s K B
PR ThRERERGR, dhAah, 5 XA PR R 1
RIYER P g 5@ 1S N p-PERK. ATF4 #1 CHOP
R 2 T SR P J5i X 238075 5 R 4T 0 1 2220,
NS B Rg MEEFE IV 440 Lud b
SEALREAINE] TGF-P1/Smads 15 5 BRI 7E b
BT R R B 231



* 4870 ° LES]

Chinese Traditional and Herbal Drugs 25 51 % %5 193§ 20204 10 A

HA4 R B e — PN AR A R B S AR A
PG YA BT, R TSRS0I
TE R, PRAK T JERE R AU B LA N B R
WA R KT, o5 TAERA1E, RAPIR.
VAN RS2, = L B AT RS 1R T 0 PR B
(T LEIRIT 254, Ref 4] B A Ak RE0 | RS ) 4 i
I TRV E 21 A A TR R B KA R ER . =
LR AL A 8 Wnt/B-ZEI 5 4 F1 PI3K/AKT/
GSK3p 5%, 1EMAY miR-29a, M
TNF-o FER KGR EA R B B 0 0 R T2 26 [m] e,
(R A% R T 4i i 2 AHOEIR T 2 (Nrf2)
AT A RE-1 (HO-1) #ik, LUHNBRE S0
T AL KT BS54 31 ROSPT. TR+
BE & — PR B TR T IR E, Jung SRR,
TR T IE FHBEWS IS AMPK 212 IR i m e e
P RIRT LS AR, IE5R ZWEAH A A FRALERAD
Akt FOBERRAY, (R 1 ) 08 B8 DUR b A4 T 17
FRAEMIE R RIS, BAPUS MEER .

AW ST I I 9 2% 25 B T Y SIG ¥RYT DMD
M EZEVERSY, 5 H BT R 22 F S i 2 R
FHWIE,  J5 BT AR I 72 DA F I 25 308 o3 164 T 33k
— AT B AR ), T SIG B RN Tk iR
%,

3.3 SJG &7 DMD 3 FHLH|

3.3.1 AGE-RAGE {5510 MR
(advanced glycation end products, AGEs) j&{EE¥
A MU B 264, i S . IR R IR (1 E
BB LA AL AR S A . I IREIEAL,
LPEY) 2R (receptor for advanced glycation end,
RAGE) /& AGEs MEZZMK, J& T hiEskEn
F k. AGE/RAGE 15 514 55| ki Jt NADPH % ft
filf. 2R AEEE C A MAPK (1) 22 R a4 i 45 50 4
(IS, SR8 )5 33 NF-«B ik 2 fE A i (IL-1. IL-6
FTTNF-0) R TR LA B 22 Ml Bk R AR A0 AR DG BE 1A
(VCAM-1. VEGF f1 RAGE) Wik, 4h, JAK-
STAT /5 KA PI3K-Akt MK #1418 42181 RAGE 15
S, RAGE 73312 5413 . 75 & i A
AL F T, AGE/RAGE {55 @it PKC. p38
MAPK. TGF-B. NFkB 1 ERK1/2 {5 51& &5 ™
HHEZUAH AT A B R DA I SR AR, RO
Nox-1 FIFEAEK SOD-1 1A K14 i A S LA 3t
PERIE A SR A1, HAT, %7 AGE/RAGE
5 SE R SIEE 2 DMD BT I, BERS Ak

PRI T M5 H L AP 255 .

332 JREEAGT RS RIS b5 R
5 I a3 8 8T B DURN R FH 380 R B, WLAARAR
PRI Ui 22 R 5 2P A i S 3 UAE,  DAYERE I
PR E . RS RIS FBURRSEA1EA 2 Uk
PRIV, HALHIELHE LR JURR: Ol 2 2R/ 75 &R
W (i INK AT IK«B) AR 1 C 38 ok & %
TR (IRS) MBI @iEid mTOR 15
SN IRS-1 B ABHA R OGS T
(HL3E PIBK Al AKT) 135k ; @RERRHE ((L45 PTP.
PTEN #1 PP2A) (3G HEIG 0. [FIRS, SEALRIE. 2k
AR DIREREAT . JHH A TR ST AR (T H i A
AR AR E GBI IL-6 F1 TNFA) #7
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