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Abstract: Objective To explore the mechanism of Shenqi Jiangtang Granules in treatment of type 2 diabetes mellitus by network
pharmacology. Methods The active components and targets of Shenqi Jiangtang Granules and targets associated with type 2 diabetes
were obtained by literature mining and database. Enrichr database was used to analyze gene ontology enrichment and Kyoto gene and
genome encyclopedia. In addition, Cytoscape 3.5.1 software was used to draw network interaction diagrams, and imageGP tool was
used to draw GO and KEGG bubble diagrams. Results A total of 43 key active ingredients and 30 key targets were obtained. GO
enrichment analysis included 918 items, including 56 cell component (CC) entries, 99 molecular function (MF) entries, and 763
biological process (BP) entries. CC entries were related to axonal membrane, nuclear transcription factor complex, RNA polymerase
IT transcription factor complex, nuclear euchromatin, and platelet a granule. MF entries were mainly related to MAP kinase activity,
vascular endothelial growth factor receptor binding and other aspects. BP entries were related to biological processes, mainly including

angiogenesis, foam cell differentiation, and cellular response to interleukin-21. The KEGG pathway enrichment analysis included 105
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KEGG pathways, which were closely related to IL-17 signaling pathway, AGE-RAGE signaling pathway in diabetic complications,

VEGF signaling pathway, mitophagy and other signaling pathways. Conclusion Shenqi Jiangtang Granules may play a role in

treatment of type 2 diabetes by acting on neuroendocrine disorders, insulin resistance, oxidative stress, inflammation, and other related

protein targets and pathways.

Key words: Shenqi Jiangtang Granules; type 2 diabetes; network pharmacology; potential target; mechanism; signaling pathway; insulin

resistance; oxidative stress
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Table 1 Screening results of active ingredients of Shenqi Jiangtang Granules

Lkl e WY OB/% DL| %% e WS OB/% DL
RS ANZZEM BT pseudo ginsenoside Fii 2277 0.19|GQZ19 #fdF ipolamiide 3943 047
RS2 AZZEMEHE  ginsenoside Rgs 1243 0.22]GQZ20 HitdF physalin A 91.71 027
RS3  AZZEMEN  ginsenoside Fa 37.03 0.25|BWW1 Jbfibk gomisin A 30.69 0.78
RS4  AZZEMEHE  ginsenoside Rb 6.02 0.04| BWW2 bl tigloylgomisin P 30.71  0.83
RS5 NS ginsenoside Re 8.16 0.04|BWW3 Jbfiik angeloylgomisin O 31.97 085
RS6  AZZEMEHE  ginsenoside Rh 3.86 0.57|BWW4 bl gomisin G 32.68 0.83
RS7  AZZEMEH  ginsenoside Rg 17.76  0.25|BWWS5 LTk gomisin R 34.84 0.86
RS8  AZEMEI  ginsenoside Rbi 6.24 0.04| BWW6 JbFhk deoxyharringtonine 3927 0.81
RS9  AZZEMEH  ginsenoside Rf 17.74 024 |BWW7 JbTimk schisandrin C 46.27 0.84
RS10 AZZEMEHE  ginsenoside Rgi 9.03 0.28)BWWS btk longikaurin A 4772 053
RS11  AZZEMEH  20-(R)-ginsenoside Rhy 6.54 0.56|FPZ1 BHT ellagic acid 43.06 0.43
RS12  AZZEMEIH  ginsenoside Re 427 0.12|FPZ2 HE#TF ammidin 3455 0.22
HQl  HE calycosin 4775 0.24|SY1 th7j piperlonguminine 3071 0.18
HQ2  HiK formononetin 69.67 0.21{SY2 % (—)-taxifolin 60.51 0.27
HQ3  HE bifendate 31.10 0.67|SY3 th7j kadsurenone 5472 038
HQ4  #HEK 7-O-methylisomucronulatol ~ 74.69 0.30|SY4 1% hancinone C 59.05 0.39
HQ5 i 3,9-di-O-methylnissolin 5374 0.48|SY5 1% isofucosterol 4378 0.76
HQ6  #E isorhamnetin 49.60 0.31)SY6 1% diosgenin 80.88 0.81
HQ7 I (245)-24-propylcholesta- 36.23 0.78|SY7 L% denudatin B 6147 0.38

5-ene-3beta-ol SY8 th%j hancinol 64.01 0.37
HQS8 TS jaranol 50.83 0.29] FL1 RE stellasterol 4351 0.72
HQY  #HK mairin 5538 0.78|FL2 R ergosterol peroxide 4036 0.81
HQlI0 #HiE isoflavanone 109.99 0.30( FL3 RE trametenolic acid 38.71 0.80
SD1 L coniferin 31.11 0.32|FL4 & cerevisterol 37.96 0.77
THF1  RAeH schottenol 3742 0.75|FLS RS 160-hydroxydehydrotra 30.93  0.81
THF2  RKAek spinasterol 42,98 0.76 metenolic acid
GQZ1 ¥ sitosterol alphal 4328 0.78|FL6 RE dehydroeburicoic acid ~ 44.17 0.83
GQZ2  ft¥ cycloartenol 38.69 0.78|FL7 K% eburicoic acid 3870 0.81
GQZ3 T mandenol 42.00 0.19|FL8 RE poricoic acid C 38.15 0.75
GQz4 MR T ethyl linolenate 46.10 0.20(FL9 k% pachymic acid 33.63 0.81
GQZ5 T LAN 42.12 0.75|FL10 k% poricoic acid A 30.61 0.76
GQzZ6 ¥ atropine 4597 0.19|FL11  TR% poricoic acid B 30.52 0.75
GQZ7  HMd¥ 24-methylidenelophenol ~ 44.19 0.75|ZX1 &5 alisol B 3447 0.82
GQz8 T daucosterol_qt 3691 0.75|ZX2 & alisol B 23-acetate 32,52 0.82
GQZ9 Hitt¥ glycitein 5048 0.24|ZX3  ¥Fi5 alisol C 32,70 0.82
GQZ10 fife¥ 24-ethylcholest-22-enol 37.09 0.75|zX4  FiE alisol C monoacetate 33.06  0.83
GQZ11 #utd¥ fucosterol 4378 0.76|ZX5 5 1-monolinolein 37.18 0.30
GQZ12 e+ lophenol 38.13 0.71(SQ80 . MIfEF. FET quercetin 4643 028
GQZ13 Hitt+ 40,24-dimethylcholesta- ~ 38.91 0.76]SQ81 W, BHET kaempferol 41.88 0.24

7,24-dienol SQ82 . RE hederagenin 3691 0.75
GQZ14 #utd¥ dihydrolanosterol 3423 0.74[SQ83  ‘Eh. FX. BET P-sitosterol 33.94 0.70
GQZ15 e+ obtusifoliol 4255 0.76(SQ84  MICF. BAT. BHE sitosterol 3691 0.75
GQZ16 ity physcion diglucoside 4390 0.62]SQ85  F4&. M. 1hZ§  stigmasterol 4383 0.76
GQZ17 e ¥ d-carotene 31.80 0.55[SQ86  ‘EMh. #MiddF. 1Lz campesterol 37.58 0.71
GQZ18 #utd ¥ lantadene A 38.68 0.57)SQ87  #iid . L% CLR 37.87 0.68
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Table 2 Key targets of Shenqi Jiangtang Granules in treatment of type 2 diabetes

Fe5 nE o LI TSR Uniprot ID
1 MEWSW AR androgen receptor V75 LN P10275
2 ESRI estrogen receptor MEB R =K P03372
3 MAPT  microtubule-associated protein tau WEMKEN tau P10636
4 CYP19AI1 cytochrome P450 19A1 a2 P450 19A1 P11511
5 NR3C1  glucocorticoid receptor AT EA N P04150
6 REN renin EEY P00797
7 JEEEMHT  PTPNI  tyrosine-protein phosphatase non-receptor type 1 Tife 22 P 2 I BTl 20 1 Y P18031
8 PPARG  peroxisome proliferator-activated receptor gamma pORERiA Y [12 S pTE N SRR P37231
9 HMGCR  3-hydroxy-3-methylglutaryl-coenzyme A reductase It 3-8 3- A L G0 A JBJREE  P04035
10 NRIH2  oxysterols receptor LXR-B JHF X 2 AR-B S A0 L RH [ 57 A P55055
11 ASLMRIE HIFIA  hypoxia-inducible factor 1o KEFEZHF 1o Q16665
12 BCL2L1  Bcl-2-like protein 1 Bel-2 XiEEA 1 Q07817
13 PTGS2  prostaglandin G/H synthase 2 RIFIRE G/H & i 2 P35354
14 STAT3 signal transducer and activator of transcription 3 ERelia e o AR P40763
15 EGFR  epidermal growth factor receptor FREAKRET 2% P00533
16 MAPKS  mitogen-activated protein kinase 8 22 2L EAL R R 8 P45983
17 SRC proto-oncogene tyrosine-protein kinase Src J s R s e P B 1 WA P12931
18 ERBB2  receptor tyrosine-protein kinase erbB-2 AR G FR IR AR KA T2 4k P04626
19 STAT1 signal transducer and activator of transcription 1-0/p {55145 K FiE A7 1-0/p P42224
20 MAPK14 mitogen-activated protein kinase 14 22 2 EAER R 14 Q16539
21 IMEEAE VEGFA  vascular endothelial growth factor A M N AR T A P15692
22 KDR vascular endothelial growth factor receptor 2 M A A KR T2 2 P35968
23 FGF2 fibroblast growth factor 2 PR A K AT 2 P09038
24 JUN transcription factor AP-1 K+ AP-1 P05412
25 MMP9  matrix metalloproteinase-9 B4R E -9 P14780
26 MMP2  PEX R R EAN 2 P08253
27 MMP1 22 000 interstitial collagenase 22 000 [) )i ik J5 il P03956
28 MMP3  stromelysin-1 B R P08254
29 PLG plasminogen I #1425 F I IR P00747
30 F2 prothrombin I IR P00734

OB Sy, SNSRI E Ny, —E WERZRESS . BURERRZARS S, HEOBRiELS

FEFE 2 AL T 2 5 B E RO A A A
2.5 MEDH

¥ 30 A E 2 5N Enrichr #EE, L P<
0.05 AL %A, GO 713 2] CC % H 56 1~ MF
2 H 99 N1 BP 45 H 763 4~ HAr CC o #ra sl
FBEDRIS B S (A SRR Bl | B s R+
HEY (S HREgmmEi. MEMRAEZE ). RNA
REMNFERNTEAY. BHEREFR. /MR o
Wiki (S5 MOE. METERD 2 MF 24
AL E SR N E AT MAP BlEHE. W
P AR KPR - 52 AA 25 G T T T JUTL T 0 gt R Dt 1 12

GETIRE By BP Ml s SRR R i AR
A= = 2 T R b7 R i 0 7 AN <Y
BRI . Rt R . TRy T
S I DA VA 221 A4 S R 55 25 D)
XK. KEGG &R HrdLE 4 105 415 Tk, £
EEREEIEE. Mo RE S, HAMRETE
P IL-17 {5 588 ¥R I AKGER) AGE-RAGE
5B . VEGF {55 8. MRS 1 Fsh ik
SERETEAL . RRIAR E . (RIS S, ¢
REHE R 2G5 EB S E S aB A EEVIR,
K 5.
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CC

axclemma

extrinsic component of external side of plasma membrane
clathrin coat of endocytic vesicle

AP-2 adaptor complex

clathrin adaptor complex

nuclear euchromatin

nuclear transcription factor complex
euchromatin

transcriptionally active chromatin

RNA polymerase II transcription factor complex
cellular response to interleukin-21

platelet alpha granule lumen

platelet alpha granule

axon

nuclear chromatin

i
whw — &
i

pathway
T~ eees
OSOOO m
Scos ™
—N W A

0.05 0.10 0.15
overlap

BP

positive regulation of deacetylase activity .
negative regulation of response to interteron-gamma © P

negative regulation of interteron-gamma-mediated ...

negative regulation of cholesterol storage 8888 82

macrophage derived foam cell differentiation 0.000 04

foam cell differentiation 8888 8%

pqsitive regulgtion of cell migration by vascular ... 0.000 01
positive regulation of vascular smooth muscle cell ...

cellular response to interleukin-21

positive regulation of cell migration involved in ...
positive regulation of endothelial cell chemotaxis .

cell migration involved in sprouting angiogenesis *®
regulation of vascular smooth muscle cell proliferation L]
positive regulation of erythrocyte differentiation
positive regulation of smooth muscle cell proliferation

pathway

LK

2
3
4
5

0.20 0.30
overlap

vascular endothelial growth factor receptor 2 bindingMF
apolipoprotein receptor binding 4
RNA polymerase I core binding HEHH
LBD domain binding N 1
MARP kinase activity . g
Hsp90 protein binding .
o ephrin receptor binding L
; RNA polymmerase II transcription factor activity ... R
kS histone acetyltransferase binding P
8 hormone receptor binding .008
phosphatidylinositol-4,5-bisphosphate 3-kinase activity ©0.006
phosphatidylinositol bisphosphate kinase activity 0.004
phosphatidylinositol 3-kinase activity 0.002
metalloendopeptidase activity
protein phosphatase binding
0.05 0.10 0.15
overlap
KFGG
bladder cancer i
pancreatic cancer Pd
prolactin signaling pathway 0.5X107
VEGF signaling pathway 0.4X107
mitophagy 0.3X 10:;
1L-17 signaling pathway 0.2% 10,7
2 histone acetyltransferase binding 0.1X10
é AGE-RAGE signaling pqthv&{ay iq diabetic ... 3[R
g relaxin s!gnal!ng pathway v 50
GnRH signaling pathway e 75
proteoglycans in cancer ® 100
C-type lectin receptor signaling pathway ® 125
fluid shear stress and atherosclerosis : %;(5)
kaposi sarcoma-associated herpesvirus infection .
pathways in cancer

0.05 0.10 0.15
overlap

5 SEREEMAEE S BERR GO BIRESNHTH CC. MF. BP 51 KEGG B ER ST
Fig.5 GO pathway enrichment analysis for CC, MF, BP and KEGG pathway enrichment analysis of candidate targets from

active ingredients of Shenqi Jiangtang Granules
3 Whig
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33 SEBEFRANAERATRSZMMEXES
FiE &

551 B 2 HLPUAE S I 2 PTPNT. NR1H2.
PPARG. HMGCR. PTPNI1 %fi & (4 Jiii B =L i
fif-1B (PTP1B), PTPIB il i X i &% & 52 AR S i
(IRK) 3 IRK 7514 B I R AL I 2 TR Tk 2 22 iR
AR FX TR 5 215 5 A% S AT SR 56U, NRIH2
SR AT R I R R AR B 4R BRI RE R 2 LA PRI
(B2 e AR 2R L A2 M 15 2 R I B SR AN
HEFE, PPARG J& T 1% 32 A ik S Ak iy 4 184 e
W24k (PPAR) WK%, PPARy Wi ™1 % &1k
A MR M T RE, RS I EON DR A
il 3 B B A AT ARl PPARY3-341; il B R 2 35)
WF TR IS 25 B ] G Ik 3 I AF 44U
Bl A VAV BOE 324K o (PPAR0) mRNA Fikifik&
I E7KF,  $i i oot 4 = B2 . HMGCR A2 fiH
WA R PR, HMG-CoA 18 J5 AR Rl FH 2 R
e RN MR B O AR P B R AP B, 2RO R B
FH HMGCR f#1£1¢l,
34 BSEMEBEFRAIET SIS R

5N G [ #E £ HIF1A f1 BCL2L1,
BEIE ST Lo (HIF-1a) &2 540 i R 2
IRl {4 48 5 A 7687, BCL2L1 J& T Bel-2 XK
R, HOBIESE AR R A EIETE (VDAC) 1)
i VDAC A5 R R HLAT,  ITT 48 1) 42 b A4
TR AR R R C R, R ANRIE T
A 1SR, R FEE B e R S L b A AR
W, IR A NE SR A ATP 380, 3R S R
Gy, 33— 25 T I T AR RO,

53 IEM RS A4 PTGS2. STAT1. STAT3.
EGFR. MAPK14 %5, %Rz Wi Sy & i
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R, 2R FIEGE A (MAPK14) 2 4
AN p38 MAPKs 2 —, Hi p38 MAPKs 75 i1 3t )
k2> S8 IL-B A TNF-o 2542 2 1A R 710722,
H-FES 90 I B AH O B R RIS 2
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MAPK BB A, AT 45 g & 2 HU PR H 4,
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