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Abstract: Objective To explore the mechanism of Tangmaikang Granules in treatment of diabetes peripheral neuropathy based on network
pharmacology and molecular docking. Methods The Traditional Chinese Medicine SystemsPharmacology Database and Analysis Platform
(TCMSP) was searched to screen the chemical active ingredients in the Tangmaikang Granules. The drug targets were predicted by the
SwissTargetPrediction Platform. Genecards Database, OMIM database, TTD database, and DisGeNET database were searched to predict
DPN-related targets. After crossing the target genes of drugs and diseases, Cytoscape software was used to construct the drug-ingredient-
target-disease network, and the PPI network plot was constructed by importing the String database. Gene Ontology (GO) annotation and
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Kyoto Encyclopedia of Genes and Genomes (KEGG) signal pathway enrichment were conducted by R software. Results The key
chemical ingredients in Tangmaikang Granules for DPN are palmatine, magnograndiolide, and icosa-11,14,17-trienoic acid methyl ester,
etc., there are 331 common targets for drug-disease, the key proteins include cellular tumor antigen p53 (TP53), catenin beta-1 (CTNNB1),
heat shock protein HSP 90-alpha (HSP90AAT1). GO enrichment analysis showed that biological process included cellular response to
chemical stress, response to nutrient levels, and peptidyl-tyrosine phosphorylation. Celelular component included membrane raft,
membrane microdomain, and membrane region. Molecular function included protein tyrosine kinase activity, transmembrane receptor
protein tyrosine kinase activity, and transmembrane receptor protein kinase activity. The pathways involved in KEGG enrichment analysis
are the AGE-RAGE signaling pathway in diabetic complications, lipid and atherosclerosis, prostate cancer, EGFR tyrosine kinase inhibitor
resistance, and central carbon metabolism in cancer, etc. The results of molecular docking showed that the binding energies of the seven
key active components with the five core target proteins in Tangmaikang Granules were mostly < —5.0 kcal/mol, indicating that the
components may possessed good binding ability with the target proteins. Conclusion Network pharmacology and molecular docking
have revealed that Tangmaikang Granules exerts its pharmacodynamic effect through multiple pathways and multiple signal pathways
acting on multiple targets, it provides a basis for further explaining the mechanism of Tangmaikang Granule in the treatment of DPN.

Key words: Tangmaikang Granules; diabetic peripheral neuropathy; network pharmacology; molecular docking; palmatine; magnograndiolide;

icosa-11,14,17-trienoic acid methyl ester

B PRI AR 2295548 (DPND S i BRI o L H
MBI RIE, R EARE R BT, B
PR A RAC AR B At S 5 e i 258 Jo) T o 22 T g
R RS AE SRR 2 1o B PR 96 S FEp e A 12
FREERE PRI SRR A I PRAEIRFNARAE S p e B A=
HAGEY, R S IR AR e, L
IR, IR RN TR KRB IR, bl
PRI JE) Bl Ao 22 5 A PR R 2 v, BRI T s B IR
o A BB 5. 104 20 S, RSB E] 30%-
60%- 90%!*1, i R JE [ 1 28993 722 1R RS WL E AT
WA TE A B, PTRE S HEIR A AL A
KRR PLTURE . EEFRE T Z . TS AREE
FHIEIY, 3 04 AR BN 42 It i i B R AR
PECL, HATIGRIGIT 2R E TR SR
M BEIE SR F AR . SORMIEI ST, BAR
WA T — @72, (BAATEARRIEHE RS S
AR p 81, o PR ] R A 2 5 A8 2 T BT AU
FFh VIR I B R, ) 3 i AR v
RO E R, AT R O,

R PR 95 i BBl 4o 2200 A8 RO RE AR AR, AR
LK FORE T TH B EIE " B RERTRL TG
T RE R I RORE T IR ), R FEZ. 77T,
B, AR, PR, ARIE. R BE. TR
TESERE 11 IR, BAAMTE ML ALE S 1) T
30 B K FERURLAE (R BRI IR 1297 FE RS (2016 AE1RD)
PR HE R TR T PR JE) L e 22 95 A8 AR TLRSIE 2
) (594EE, 1Ma g 19, 3 HA RGNS Meta
SIHTER I, BERK RN RETR SRR A ROR . B

RPN L $ i Bl 22 A% 33 B AN 403 LR 7K,
BAINA R N RAEZR, A8 0N AT,

K] 246 22 3L 2 — AN BE T 25 V096 97 B A A AL
HI 7, i O R E AR B,
FIER “ 250 - BB AL - IR AEMINES, i =& 2
(AT REAI R . B O R Hh 24 A AL A 5 ) 2
7, REdRALHT 29t R kms , HESh R 25 07 IR
NHIFFE02-13 3 ik R RIURL Vi T W PR s S el pe 42 95 A8
L AT S (B2 2 E AU E R 9T« AT
FUNIE sk o) 2% 24 B S PR UM K RERURL TS AL 5 4 S iR
TR R ] FEAR T AR () B AR R £, NS
SR RN I KT S5 1 — A e R 2 R AR F AR A
22504, DRI IR & B 2 S AR «
1 #&REEE
1.1 KER SR

ARG AR E LT E
(TCMSP) % (https://temsp-e.com/tcmsp.php) £
TR A E . FHS. 7). mEK.
M. AR, R EIE. TR EEENA R
W2z sy, RT3 e, Imikhn ey DR
PIFIFHEE (OB) =30%, Zj#AHE (DL) =0.18,
KA PubMed. CNKI i A R AH G SCHR, *f
TCMSP £ 45 22 A USSR 1 24 W0 A 1 5 1 3% 12 s 43 1
HoAt 247 A MRS BA 38 T 24 B0 27 18 (H A AH 9 SRR
R IE B R AT WLAR
1.2 HEFE ST

7£ PubChem #(#f5 /% (https://pubchem.ncbi.nlm.
nih.gov/) £ Z FIE P B 73 38 B Canonical SMILES



- 878 - FEI0BE4H 202444 A

AR b A

Drugs & Clinic Vol. 39 No. 4 April 2024

A, ZAJG7E SwissTargetPrediction V- & 31T #E AR Tl
W, 50 B Jeoxs R AR S B BTN AL AR Probilitity <
0.1, LL “Diabetic peripheral neuropathy” A 2% i)
% Genecards ##f £ (https://www.genecards.org/ )+
OMIM ##& % (https://www.omim.org/)~ TTD
J& (https://db.idrblab.net/ttd) F1 DisGeNET 4 ¢
(/https://www.disgenet.org/) [FIHE KI5 i FE 40 25995 A%
PRI AH ISR 15, Genecards (4 i IR #E 5K A Score
A BB BR S . RAMAERE G (https://www.
bioinformatics.com.cn) X #E {5 Bb AT BRES , 45 224
Y - R AL RS A, IR AL
1.3 2 - JEMR S - 3SR - R ERT AL

KH Cytoscape At (v3.7.2) X RE8AL ZH 5y
L5 9 () L [ B 5 A ELORIDAS BT BUE nT LAk
AbEE, XS ASHIEEME (degree). FEiT R OMEFIHA>
YR T RIS S B T, MRZ) - TSI -
B - B2 ] T R R R TE R L AR A,
FORT R Z M EAERK R degree FHm—AM11
RURARTT RUAHIE BB S 2640, 5 AR ROORHk
iR, RERZT R E .
1.4 PPI P4EHDE K 4200 E R ik

G 259 R s A L B U N String F A E
Chttps:/string-db.org/ ), AW EF K EFE “Homo
sapiens”, T B Bk 4% (1) B A, TR BR SR IR 2K
THAS S, T PP K. K& A A EAE
¢ 25088 3\ Cytoscape FfF, XTHE 51 degree
AT IS BT, Tk PP 2% Hh 1) G IR [A]
1.5 EFEXE (GO FRHBEERSEFAERE
$ (KEGG) EESH

KH R B (v4.2.1) M Bioconductor F£/7 £
XTI - 0 3k AR AT GO ThRR AT AR
(BP). 4liffu41s; (CCO. 43 ¥ Thfe (MF) Hl KEGG 15
SR E AT, WOEBME P<0.05 NREHK, V)
N “Homo sapiens”, &l #H AR B A=A
L6 FXHE

7f RSCB PDB %% (https://www.rcsb.org/)
FREREL PPI 25 41 4% degree ELHEF HIRT 5 AMZO#E
MEAYN, BEKRIEAEYIN Homo sapiens, fi##)
77154 X-RAY DIFFRACTION, Al 5eif £ #F R &
[£/D0<3A (1A=0.1nm) |. H=4E450. AEAS
BRI EEY). FEEER 3D 4544 pdo # A,
SN PyMOL #AF (v2.5) #HATEBRAKS T 3 EIR
GECA, 7E AutoDock Vina B/ (v1.1.2) &l it

HHLAT, PRAFEN pdbgt #% 3. £ TCMSP H11 PubChem
B PERIOCHE 1 7 1 mol2 A%, .
THEHT, B TR IR pdbqt k8. E
JRECARAL B oiE e 480, WS RN E 40X
40X 40 CHHARHS S EIFE A 0.375 A, KiG: iy 156
B S EX I /E AutoDock Vina #44 (v1.1.2) Hdt 74y
TR, DL ARG SRV N E G B KR
IR R A G R e HE B Ry, ARER SR
AR RIS 38t , AN TR IS & BE<-5.0
keal/mol (1 cal=4.2 1) {EAFRBE K 5% 0FE
ARG G TGRS,
2 HR
2.1 HEBKERBURLEM RS

frE TCMSP i b ik e ok (0, 2 2540,
1 OB=30%#1 DL=0.18 [Iif s 7 B AR & 44,
PSEH 654, FAEH 291, HESH 201,
P I 24, FREHR 20, FHEH 291,
BOEEGA 140, WRSHE 24, BEETA 23
SRR AR 1 D ER RN, 21 A4
B PHBER BU18, SRS 1 AN B R IVEY), AR
B 5 N FERE . BEAEREE . KIHE B D,
B RFER0-22] SR [R)E M R 2 A ST RS 2R RN 8 A
B 1.
2.2 PERKERFBURLFNEE KR E B L RTHEE S

# % PubChem % #% FE 3K HU & 14 % 43 (1)
Canonical SMILES #{,, 7E Swiss Target Prediction “F &
HEATEERR TN, 5 BRJoX RS B Probilitity <
0.1, Hr p-2r EIBE. 2 HSWEAN y- 22 ESWE, AT
Aj 251 paeoniflorin £ 215 2| 45— 2, RIRH
Horp—AEgr, AR 137 MGy, &%
5 ILAFWE K HERURLAE HT3E 20992 Ao B PR A
FHE T AL BT AH DS SURE R GeneCards 45 FE 42 [
il JE 49 5) 1701 4>, OMIM ¥ P 3L45 3 501 4,
DisGeNET #4445 5 129 4, TTD #fs 3445
B 24y, HIFEEILAGHE R PR A 0 AL A AL
B2 115 Ao FERUAELE P 6 0 25 0 U B 4R
2t F5 KL, HEIRAGRE KRR G 7 0% PR A Bl
AR 133 N AT RETETERCAT ) 331 AMEAEAE
me WHE T
2.3 24 - SEMERR ST - BB - RTRME R

KH Cytoscape B AFMIEZY) - iETER ST - 50
M- BRI, I 477 T RURT 3326 2kl
AT ZER N M, degree “FH{E N 13.945,


https://www/

FEIOBE4H 2024F4 A AN H w5 kAE  Drugs & Clinic Vol. 39 No. 4 April 2024 - 879 -
PERK BREURIA SR 4 SE MR 4
Table 1 Part of active ingredients of Tangmaikang Granules
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