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Mechanism of anti-diabetes of Shenqi Pills based on network pharmacology

XU Feng, HUANG Xu-long, WU Hong-mei, WANG Xiang-pei
College of Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang 550025, China

Abstract: Objective The active ingredients and core targets of Shenqi Pills were screened using network pharmacology to explore
the underlying mechanism of Shengqi Pills with anti-diabetic activity. Methods The active compounds and targets of Shenqi Pills were
obtained by literature, TCMSP database, Swiss Target Prediction database, and TTD database. Then the target dataset was established,
OMIM database and DrugBank database were used to screen the diabetes-related targets, and the interactive target of Shengqi Pills and
diabetes was constructed using PPI database. In addition, the “component-target-disease” interactive network map was constructed by
Cytoscape software. The target gene function and signaling pathway were analyzed by ClueGO and the molecules and core targets were
docked using Autodock software. Results The results showed that 100 active constituents of Shenqi Pills were screened. Network
analysis indicated that the active components of Shenqi Pills involved 58 targets, including low-density lipoprotein receptor-related
protein 6, insulin receptor substrate 1, SHC-transforming protein 1, etc. Targets were involved in biological processes such as
transcription, apoptosis, cell proliferation, and insulin receptors. Shenqi Pills had anti-diabetic activity by regulating many signaling
pathways such as insulin resistance, TNF signaling pathway, type II diabetes mellitus, and insulin signaling pathway. Conclusion
This study demonstrates the characteristics of Shengi Pills with multi-component-multi-target-multi-pathway to treat diabetes, and
provides new ideas and targets for further research on the anti-diabetic activity and the underlying mechanism of Shenqi Pills.
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Table 1 Formula of Shengqi Pills and screened information of candidate compounds

Eikel EY) gk HE
1 #HiliZ5E+H C (dioscoreside C) 2y
2 EHEEIC (diosgenin) iz5
3 {inFH%k B (garcinone B) b
4 S (stigmasterol) g LB, AEHhE
5 FAEEREE (isofucosterol) 2y
6 24-FIEJA S EE-3B-O-ML I AT BE Y  (24-methylcholest-5-enyl-3B-O-glucopyranoside)  111%
7 FHSEE (campesterol) e
8  JH[EEE (CLR) iy
9  J¥## (doradexanthin) e
10 M 1L3#EH C (hancinone C) %
11 HZE=5 B (denudatin B) iz
12 #XEEEY (kadsurenone) 2y
13 1L3##EE (hancinol) b
14 ()-FEEHER [(-)-taxifolin] e
15 HEFMF (methylcimicifugoside) L%
16  ¥EXET (piperlonguminine) iz
17 ¥(EEEECRRE (lanosta-8,24-dien-3-ol,3-acetate) 1 ZEes
18 VUEHESHHIATS, (tetrahydroalstonine) 2B
19 @AedERRKS (telocinobufagin) thZR B
20 H%4#j3E (leucanthoside) 2R B
21 B-B8EF (B-sitosterol) 2B FERE
22 #EEE (sitosterol) WhiZEgs, FE. HMH .
iy BT AEHEE
23 ZFfL-5-4%-3p-B (poriferast-5-en-3B-ol) e
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24 BETER-3-0-(6-0-% & TW) HE T [gallic acid-3-O-(6"-O-galloyl)-glucoside] 2R B8
25 3,6- A TFRRAMENE (3,6-digalloylglucose) thiZEws
26 HREAYNEEZREE (malkangunin) thiZEws
27  BILFEWE D (gemin D) 2R
28 34-F2E-16-F % (3,4-dehydrolycopen-16-al) W ZEw
29  ABZEHR —R®EHE (diisooctyl 1,2-benzenedicarboxylate) g
30 JRUGEEHE (cornudentanone) g
31 BEREFENLZFR (hydroxygenkwanin) thiZEws
32 2,6,10,14,18-pentamethylicosa-2,6,10,14,18-F./& (2,6,10,14,18-pentamethylicosa-2,6,10,14,18-pentaene ) 1ZE B
33 TWHRER4HE Cethyl linolenate) thZR B
34+ )\BR-6,9- —HFR £l (mandenol) ZER
35 B2 LG (ethyl oleate) e gd
36 FEHRER (ursolic acid) g
37 FEAEEE (oleanolic acid) 2R B
38 PFEUSEE C-23-BETRNE (alisol C monoacetate) B
39 #I5EE B (alisol B) P
40  FEVEEE C (alisol C) 5
41 PSR B-23-KELNE (alisol B-23-acetate) Pl
42 FI5EE B 4REE (alisol B monoacetate) 5
43 (1S3R)-1-[(2R)-3,3-dimethyloxiran-2-yl]-3-[(5R,85,95,108,11S,14R)-11-hydroxy-4,4,8,10,14-pentamethyl- 2315

3-0x0-1,2,5,6,7,9,11,12,15,16-decahydrocyclopenta[a]phenanthren-17-yl]butyl]acetate
44 16p-FEILHFEE B B LFREE (16B-methoxyalisol B monoacetate) B
45  1-EvmERH M PEEE (1-monolinolein) 5
46  EMNER (dehydroeburicoic acid) R%
47 (2R)-2-[(5R,10S,13R,14R,16R,17R)-16-hydroxy-3-keto-4,4,10,13,14-pentamethyl-1,2,5,6,12,15,16,17- s

octahydrocyclopenta[a]phenanthren-17-yl]-5-isopropyl-hex-5-enoic acid
48 (2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-pentamethyl-2,3,5.6,12,15,16,17- s

octahydro-1H-cyclopenta[a]phenanthren-17-yl]-5-isopropyl-hex-5-enoic acid
49  FMAEELEMNY Cergosterol peroxide) s
50  3B-FRAE-24-HIFE-8-2EEE-21-fR (3B-hydroxy-24-methylene-8-lanostene-21-oic acid) R
51 7,901)-JEAER [7,9(11)-dehydropachymic acid] K%
52 JERR (pachymic acid) s
53 SAAMIAER (trametenolic acid) RE
54 MUEEEE (cerevisterol) R
55  IRE®R A (poricoic acid A) R%
56  IRER C (poricoic acid C) R%
57  HEHEBEZEEIU (hederagenin) R
58  IRER B (poricoic acid B) s
59  FEAE-7,22F —J-3B-BE (ergosta-7,22E-dien-3B-ol) IRAE
60 T ¥ (mairin) Lawa s
61 ZKEH A Z . (benzoyl paeoniflorin) Lawayd
62  4-O-HEAZT (4-O-methylpaeoniflorin) LRy
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63  AjZjH (paconiflorin) LiwRY 4
64 S} F H (mudanpioside H) 4P R
65 Aj#E (paconidanin) LiwRY 4
66  5-[[5-(4-methoxyphenyl)-2-furyl]methylene]barbituric acid 4P R
67 Mtk & (quercetin) LiwRY 4
68  (+)-JLZZ [(+)-catechin] PR R AR
69  FKIEEE (kaempferol) LiwRY
70 FHEB (paeonol) 4P R
71 SEFEMEEE (peroxyergosterol) FER:
72 ()R [(-)-taxifolin] 253
73 ZEMER (taxifolin) E253
74 (+)-FJLFZH (ent-epicatechin) FERL
75 AR (cinnamic aldehyde) FER:
76 PIFEFR (cinnamic acid) FEL
77 ¥HEAKRTFRR (neokadsuranic acid B) By
78  RIFAERHETE 1 (carnosifloside I il
79  ZARZ K (karakoline) B
80 m¥hiE (isotalatizidine) il
81  6-EHE A M|k (6-demethyldesoline) ItF
82  ZEHIEERK Lk, (benzoylnapelline) It 7
83 2,7-FBEIE-2,7- T IKEE- R AL T F (2,7-dideacetyl-2,7-dibenzoyl-taxayunnanine F) bt
84  APIAFE (deltoin) il
85  JKEEFZIXFE (karanjin) By
86 ZFLMERE (deoxyandrographolide) il
87  KAEHIH (delphin) i
88  K%3LWk (hypaconitine) il
89  1HHH (ignavine) i
90 i k% (deoxyaconitine) il
91  (3R,8S.9R,10R,13R,14S,17R)-3-hydroxy-4,4,9,13,14-pentamethyl-17-[(E,2R)-6-methyl-7-[(2R 3R, W7
4S,5S8,6R)-3,4,5-trihydroxy-6-[[(2R,3R,4S,5S,6R)-3 ,4,5-trihydroxy-6-(hydroxymethyl)oxan-2-yl]
oxymethyl]oxan-2-ylJoxyhept-5-en-2-yl]-1,2,3,7,8,10,12,15,16,17-decahydr

92 (R)-EHWZZHH [(R)-norcoclaurine] Ui
93 11,14-—+H —#&& (11,14-eicosadienoic acid) Ui
94 ZW I, (jesaconitine) Ui
95  EHIEME IIEE A (demethyldelavaine A) Ui
96  EHEMH IIEE B (demethyldelavaine B) Ui
97  KEEE (catalpol) A
98 HiFEIF D (rehmaglutin D) AR B
99  HiEHF A (rehmaglutin A) AR Hb B

100 M3 #F B (rehmaglutin B) AR B
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Table 2 Topological parameter analysis of direct target in the component-target-disease interaction network of Shenqi Pills

against diabetes

UniProt 4 R ¥k Bt WA
PE R OE LE EE
075581 low-density lipoprotein receptor-related protein 6 0.010 197 0.226 775 8
P35568 insulin receptor substrate 1 0.000 513  0.237 117 3
P29353 SHC-transforming protein 1 0.001 289 0.237352 3
P27986 phosphatidylinositol 3-kinase regulatory subunit alpha 0.010 612 0.239 434 9
P19838 nuclear factor NF-kappa-B p105 subunit 0.007 624 0.241 213 19
P05067 amyloid beta A4 protein 0.016 589 0.235 167 10
Q8N726 cyclin-dependent kinase inhibitor 2A, isoform 4 0.002 863 0.261 713 7
Q14643 inositol 1,4,5-trisphosphate receptor type 1 0.012 888 0.252 683 5
P25445 tumor necrosis factor receptor superfamily member 6 0.006 969  0.238 578 9
Q13191 E3 ubiquitin-protein ligase CBL-B 0.003 445  0.249 481 5
Q12778 forkhead box protein O1 0.002 178 0.246 511 3
P32121 B-arrestin-2 0.005 482  0.253 109 8
Q7LGS56 ribonucleoside-diphosphate reductase subunit M2 B 0.009 277 0.260 917 8
Q96EB6 NAD-dependent protein deacetylase sirtuin-1 0.018 989 0.252 789 12
P06401 progesterone receptor 0.017 018 0.275 143 24
P08913 alpha-2A adrenergic receptor 0.002 714 0.243 907 5
P07550 beta-2 adrenergic receptor 0.009 766  0.300 626 14
P15121 aldose reductase 0.005259 0.296 324 5
P29474 nitric oxide synthase, endothelial 0.024 454  0.308 740 12
P27487 dipeptidyl peptidase 4 0.006 559  0.291 930 9
P15692 vascular endothelial growth factor A 0.015511 0.297 424 14
P04150 glucocorticoid receptor 0.022 654 0270252 28
P04637 cellular tumor antigen p53 0.103974 0315803 61
Q16665 hypoxia-inducible factor 1-alpha 0.017 731 0.286 703 14
P35228 nitric oxide synthase, inducible 0.009 442 0.279 432 14
P03372 estrogen receptor 0.031496 0.286772 30
P49841 glycogen synthase kinase-3 beta 0.003 842 0.263 840
P09917 arachidonate 5-lipoxygenase 0.003 862  0.296 105 4
P37231 peroxisome proliferator-activated receptor gamma 0.009 174 0.303 513 10
P42574 Caspase-3 0.022971 0299352 22
P01137 transforming growth factor beta-1 0.010270 0.291 363 8
P28845 corticosteroid 11-beta-dehydrogenase isozyme 1 0.000 648 0.230 651 10
P17706 tyrosine-protein phosphatase non-receptor type 2 0.004 876  0.237 775 14
P18031 tyrosine-protein phosphatase non-receptor type 1 0.013 023 0.267 424 15
P00734 prothrombin 0.009 535 0.231 853 9
P01375 tumor necrosis factor 0.009 254  0.298 979
P05231 interleukin-6 0.004 886  0.287 665
P16581 E-selectin 0.007 145 0.296 616 7
P11802 cyclin-dependent kinase 4 0.012773  0.256 350 12

P45983 mitogen-activated protein kinase 8 0.006 762 0.279 302 6
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Q03181 peroxisome proliferator-activated receptor delta 0.001 637 0.287 389 3
Q07869 peroxisome proliferator-activated receptor alpha 0.002 093  0.294 869 4
P22301 interleukin-10 0.003 329 0.280 476 3
P42771 cyclin-dependent kinase inhibitor 2A, isoforms 1/2/3 0.002 188 0.284 328 3
Q03135 caveolin-1 0.009 113 0.303 820 9
P13500 C-C motif chemokine 2 0.016975 0.282 190 6
P60568 interleukin-2 0.005256 0.288 079 4
P60484 phosphatidylinositol 3,4,5-trisphosphate 3-phosphatase and dual-specificity 0.001 572 0.290 869 4
protein phosphatase PTEN

P09874 poly[ADP-ribose]polymerase 1 0.014 161 0.298237 12
P06213 insulin receptor 0.033 456 0.306 534 15
P02778 C-X-C motif chemokine 10 0.004 561  0.282 522 3
Q01094 transcription factor E2F1 0.012 041 0.287 734 14
Q14209 transcription factor E2F2 0.000 889  0.282 988 4
P21860 receptor tyrosine-protein kinase erbB-3 0.008 253  0.282 788
014920 inhibitor of nuclear factor kappa-B kinase subunit beta 0.008 276  0.282389 14
Q08209 serine/threonine-protein phosphatase 2B catalytic subunit alpha isoform 0.008 313 0.247 323
P45984 mitogen-activated protein kinase 9 0.003 700  0.245 855 4
P49682 C-X-C chemokine receptor type 3 0.008 241  0.233 703

ALOXS

HSD11B1

AKR1B1

E1 BSAEAERERRESHEEERME

Fig. 1 Interaction network of potential protein targets of Shenqi Pills
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Fig. 2 Interaction network of protein targets in Shenqi Pills
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B EAR I EAZ OIS, TRk Bz O S 18 4,
H—2L izl Autodock #BAFXT 9 MNMEVER D K 14 4>
B AT oA, SRORTRTE YRR T SR
B, S BN 2 Z5E 2 (0 7 V0 B R IR YT RE R
YER BINLHIEAT 7RI IR

2 PPI 48 i e i OB A, AR TAZ O
HEYEIERERERR . gemin D, Wil 5. Higtr
A BT, B-BEEE. garcinone B, PSS/
RO RE, R SCHRRILAERIR . MR &=, B-&
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&3 BSA GO SFESEYEIE. N FINEEFMMMEA S DI ER
Table 3  Partial results of analysis of biological processes, molecular functions, and cellular components in GO-analysis of
Shenqi Pills

et GO F4 HoE Pl

XY/ BuR s cellular response to peptide 21 4.69% 10720
response to oxygen levels 19 8.69%x10718
cellular response to peptide hormone stimulus 17 577X 10716
cellular response to biotic stimulus 15 7.38% 10716
response to insulin 15 2.61x1071
cellular response to lipopolysaccharide 13 8.15x 10714
positive regulation of small molecule metabolic process 12 9.61x 101
cellular response to molecule of bacterial origin 13 1.64%x10713
regulation of peptidyl-tyrosine phosphorylation 14 3.96X10713
positive regulation of DNA-binding transcription factor activity 14 6.17x 10713
cellular response to insulin stimulus 13 6.24%x10713
extrinsic apoptotic signaling pathway 13 1.54%x107"2
cellular response to oxygen levels 12 558X 10712
transcription initiation from RNA polymerase II promoter 12 8.42% 10712
insulin receptor signaling pathway 10 1.81x107 "
negative regulation of inflammatory response 10 3.00x10° !
receptor metabolic process 11 3.36x10 !
negative regulation of defense response 11 6.75%x 10!
pri-miRNA transcription by RNA polymerase 11 7 8.45x 10!
lipid storage 8 1.46x 10710

Panm )i transcription factor activity, direct ligand regulated sequence-specific DNA binding 8 9.07x 1071
nuclear receptor activity 8 9.07x 1071
steroid hormone receptor activity 8 5.66x 10710
protein tyrosine kinase binding 8 6.59%x 1010
receptor tyrosine kinase binding 7 4.87%X107°
insulin-like growth factor receptor binding 4 227X1077
growth factor receptor binding 7 4.07Xx1077
insulin receptor binding 4 1.80X10°°
steroid binding 6 1.83X10°°
phosphatidylinositol-4,5-bisphosphate 3-kinase activity 5 470X107°

2 L 2H caveola 6 7.17X1077
protein kinase complex 6 2.28X107°
plasma membrane raft 6 2.94X107°
platelet alpha granule lumen 4 1.13%1074

A DU AT AN BB PR B AR TR KR C K& &P, A i s = huia 7 hl
s RGER, BRIE AT SRS RN, KT IR SR R ART. TNF 5588k, 2 BRI
AOUVBRUR R B RIALEIBE C B D, RIEY RS S IEE . B RS T ISR T AN, o
RLRE 2 PR PO K R BRI . R 20K ARSI T B AAZ M ZHAMZIBREN
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Table 4

corresponding core targets

Virtual docking results of compounds with

it H hhg/

ikt & (0% B
(kJ-mol™1)

F5 REARTR 1ALU -7.05
F5 fiE SRR 4QTD -4.27
pEE fiE SRR 5UUI -7.05
I PRIAH BB D INLI1 -1.83
FERL i e 2 SBUG -5.72
FERL i e 2 3QBI -6.11
FERL i e 2 1DOK -6.57
FERL i e 2 SHHW -4.99
[Tz M+ A SO4E -4.33
Ltz B BEWEHEIT SO1A -7.01
HE. T B SIC4 —6.56
F5 Y S B AR Bk 6MCZ -9.43
1Lz garcinone B 1ERE —-6.19
thz FERE 6AV7 -3.82

Partial signal pathway analysis results of Shenqi Pills in treating diabetes
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