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Mechanism of Sanhuang Zhenzhu Paste in treatment of diabetic foot ulcer based
on network pharmacology and molecular docking
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Abstract: Objective To investigate the main active ingredients and potential mechanism of Sanhuang Zhenzhu Paste in treatment of
diabetic foot ulcer by network pharmacology and molecular docking technology. Methods The main active ingredients and targets
of Sanhuang Zhenzhu Paste were screened based on the BATMAN-TCM database, the diabetic foot ulcer related targets were found
from GeneCards, OMIM, and TTD databases, the core targets were screened using the PPI network constructed by STRING 12.0
database. The “drug - active ingredient - target - disease” network diagram was prepared in Cytoscape 3.7.1 software to screen the
core active ingredients. The gene GO function and KEGG pathway enrichment analysis were conducted using R language software.
Finally, molecular docking was applied to preliminary verification of the screening results. Result 12 Main active components of
Sanhuang Zhenzhu Paste were screened to map 315 targets. Through topological analysis, it was concluded that the main active
ingredients such as musketone, allanosin, moricin, and dihydroisotanshinone I in treatment of diabetic foot ulcer may be closely related
to proteins such as Aktl, ACTB, GAPDH, TNF, and TP53. And it plays a major role through signal pathways such as MAPK signaling
pathway, PI3K/Akt signaling pathway, AGE-RAGE and other signaling pathways. Molecular docking shows that the main active
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components have good stability with key targets. Conclusion Sanhuang Zhenzhu Paste may play a therapeutic role in diabetic foot

ulcer by regulating apoptosis and proliferation, mediating inflammatory response and immune regulation. It provides a theoretical basis

for the clinical application of Sanhuang Zhenzhu Paste and the treatment of diabetic foot ulcer.
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dihydroisotanshinone I

B PRI 2 A R R S ) i H IS R TRk
JRARFN (B AIMNE BRI AR A DG 2 5T DLz 2H 21
YL BUEEREIAT, R RE R ™ L R
— o HRPERI I AT IR AT RN, BEIR
SR I BRI B LN 6.3%, AL Bk 24y
N 5.5%2. BEPRIE B 1. 3. 5. 10 FER Rt
FET - TA 15.4% 33.1%. 45.8%. 70.4%1, 5
IR, Bl PRI A 5 YR T 2 G, 2015 24
BRVE R VRTT LI N 1.3 JifeZETt, BEEFRE
A2 AR OR 8% S AR ST, b ] R PR A2 vt
T RARRRE. SRR TR, BIThE
PVRE L, WHAT S 86T, B v i AR A 3 S AR T
B O AT TR R e . G [ 6T PR A2 5t
P R YT BRI L S a], TRT . YRR
gy, NG GHEIEOR, SEEVRIT . R
HMIEIEAE KR - HELBE S R A . BT 3 A 6
FIREAR I BEFITIE, BEYTIESE, H
kg o, HiGyT e LAg e e R, =
B AT SO E AR,

W R BE R R 5 8 R BUH” 4
TalE, HHIERIGITE R LB R el kg
TRBRIAE i, RN TR, V4 BIRAES T
WE, STRAY], MOL A RZ BT ER, A
K, BRI H =B ERE IR IT R RIS R
i~ eth ARG S E G T, 8 2 e A T
TERIRNE . EHEAN. PrgibmE, EHEAERLS]
ATSASBHRRO-, BRI AR 8 B AE 38 T 28 24 3 2 %
I3 TR 2N = B BE 18 TT 8 PR 2 5
AIREEIVE RIALEEAT YRR T, DUHA =B ERE
(T R 5 R S A B B Al
1 BERS5RFE
1.1 =EBHREEMR S RERESREU ik

=P EHME. N, B, B B
5 Fhep 244k, £ BATMAN-TCM ¥ (http:/
bionet.ncpsb.org.cn/batman-tem/index.php) G 2 iR
. HERE. BRI, BER. BEIEYERY AR A
HAE R, TRk kRUEN score cutoff=20 H. P<<0.05[131,
e EYa Ry H 2 E R 2024 £ 9 H 1 H, BT

=WBIRE NINHL), IEVER TG KA S [
R FSCERIRIEN 1), AKPES 251 (DL) =0.18 i
7%k, fJE1E M UniProt BU3E)%E Chttps:/www.
uniprot.org/ ) R A ) I 45 48 £ 44 FR AR 1 G AR
geneSymbol.
1.2 BERRR BRI SR A

iz F GeneCards (Chttps://www.genecards.org/)+
OMIM Chttps://www.omim.org/ )~ TTD Chttps://db.
idrblab.net/ttd/) 3 K EdE 22, LA “diabetic ulcer”
RS A, B8 IR E 15 2R R R
RIS O K
1.3 =HEBRERTHERR B immit s iFik

1.1 TR RS B s L A S 1.2
T 07 12645 3] (R HE U N AR S B 2 AL R
R - G AT ICECHLS, £dlHRE, Bt
LA, AR =B ERE QTR IR R 5 T TR R
14 HME=Z"HBHREBATERKRRERHESER
HEMER (PPD) R4

W =B BRE AT R R 2 I A R R
STRING 12.0 ##i#/%F (https://cn.string-db.org/), 1
i PPI M4, WEEHAMISNANSE, RAGHEIEH
B AT, HALSHRREBOANRE, F4 R IR
N TSV #30, M R & B 6 S EAEMIK
IR
1.5 HE “Y) - EHERS - e - ERT W

iz ] Cytoscape 3.7.1 {4 Chttps:/cytoscape.
org/) TEE “ 254 - IETERC Y - B A - T IR R
WI2%, FIFH cyto-NCA Hiffxd (2 ffd $h 2 25 44 43
Br, FEARIEIH AN E S HOR AL O B A AL 5
1.6 EREZXE (GO) gEnthfnmAERSER
HEMNEH (KEGG) BEESETH

N R EF A4 (https://www.r-project.org/) Xif
JITik =S BRE IR TTHE IR 2 B ST GO M
KEGG &0, 4R UAR BB .
1.7 XBUEPILER S T

M PubChem ##i /% (https://pubchem.ncbi.nlm.
nih.gov/) ¥ PPI M2 HEA T 4 A7 KSR 73 1
3D 5 FH ok, 7 RCSB PDB %#E/E (https://


https://www/
https://www.genecards.org/）、OMIM（https:/www.omim.org/）、TTD（https:/db.%20idrblab
https://www.genecards.org/）、OMIM（https:/www.omim.org/）、TTD（https:/db.%20idrblab
https://www.genecards.org/）、OMIM（https:/www.omim.org/）、TTD（https:/db.%20idrblab
https://cytoscape/
https://pubchem.ncbi.nlm/

<2486+ E39BE10H 2024F 10

AR E bl

Drugs & Clinic Vol. 39 No. 10 October 2024

www.resb.org/) HHEIHE £ B 1 PDBID, {RAFH
pdb #&2, {8 PyMOL 34Xt pdb SCAFEAT 22 6%
K AR FC AR AL, Autodock Tolls # 4 B & FH 43T
FK A S EER S 2R, RSN
Autodock vina Chttps://vina.scripps.edu/) BEATX 4z,
L 25 A R RN PR MR M, IR PyMOL
(https://pymol.org/) FIARALNTFELE R .
2 #R
2.1 =ZEBHREEMMS. EaREURIGE

i3 BATMAN-TCM ${4 e b I B0 E (1 26 A
LIRS BB EREE MRS 37 S, HAwihE 2
AL HEE LA BE3IA BER6 A B 26 1
PR IEHE A 4N UniProt B4 EbRAEIL AR, ]
¥ = 52 U UniProt 2 P HAS 244 FRICTE PE ALY
BZRT 35 MBAEIETERSY, I 12 N AEIE T
B4y, WL 1. FRPEEL “related targets ” #RERERTS 1193
AN =B ERE IR R 0T LI R

®1 ZEBHRETEEMRS

Table 1 Main active ingredients of Sanhuang Zhenzhu Paste

Zitt RS W B1E PAE
B§A  5-M-3APUkE-L-Fi  score cutoff=20 <0.05
B8F  S--3A+ TikE-L-Bi score cutoff=20 <0.05
B s score cutoff=20  <<0.05
BE MR score cutoff=20 <0.05
B 2R Score cutoff=20 <0.05
B RER score cutoff=20  <<0.05
By BEETH score cutoff=20 <0.05
W RER score cutoff=20  <<0.05
R EARMSE score cutoff=20 <0.05
Bk KEHRE score cutoff=20 <0.05
LT i score cutoff=20 <0.05
MEw score cutoff=20 <0.05

2.2 PERRERHE AT
@i GeneCards. OMIM. TTD 3 KHH 45 %%
FRBEIA “diabetic ulcer”, 73Jj3R4F 1490, 279, 19
ANBIRHE R, 3K 1788 DMHIRHE S, FKEJETIAR 1729
AR EE R
23 =RELRERITHERR ERHERiFE
1193 N=3wBERFH RS 1 729 MHERIA
JE TP PR R A N AEAE JE S AT AL IR R 4 2 40
V& (https://www.bioinformatics.com.cn/) #E47 VLR
s, FEsdl TR, LK1, PR AR, 3RS
=B IHREIRITHE R R i A A 315 A

=upeE £ PR S

1 =ZEBHRERDESFERR S mNERRES
Venn
Fig.1 Venn diagram of component target of Sanhuang

Zhenzhu Paste and disease target of diabetic foot ulcer

24 ZEBKERITERRBERHES PPI M
RIH3E

I STRING 12.0 H#is 2+ @ v6 7 #E i PPT Y
%4, FIERCT A 312 4N, 1438232 %, WKl 2. M
F R OE & AR R S BAESRER I, LR 3,
¥ STRING ##fs 5 A\ Cytoscape 3.7.1 B A{X] X 2% i3
FTATRLAL 73 M7 5 £ B cytoNCA HfifEd-47 3n 4 @ v 2y
M IRAAZ 00 5 S A s B K 22 SR 75 R R B e
1 (AktD). B-WEhEA (ACTB). HilEs-3-W i
2l (APDHD. MYBIRIEA+ (TNF) 4%, KX
LB o5 AT BE AR — SRS R IR YT M PR R 5 1 G B
AL, WK 4.

2 ZEBIREIRTHERE TR R PP L
Fig.2 Target PPI network of Sanhuang Zhenzhu Paste in
treating diabetic foot ulcer



FEI9EFE 108 202410 A A, 4 B W A&

Drugs & Clinic Vol. 39 No. 10 October 2024 - 2487 »

IGFIR ]
AR
SMAD2
NR3CI ]
AGT ]
SMAD3
PRKACA
MTOR [ ]
EP300
SIRT1 [ ]
HSP90OAAL [ ]
CCND1 ]
ERBB2 |
BDNF |
PTGS2 ]
IFNG )
IL-10 »
EOS |
PTEN |
TGFBI ]
NFKBI |
CASP3 ]
PPARG
JUN
HIF-1A
SRC ]
MAPK3 ]
Bcl-2 |
EGFR |
ESR1 ]
CTNNBI |
IL-1B ,
STAT3 |
ALB |
INS |
TP53 ]
TNF 1
ACTB ]
Aktl ]
GAPDH ]

0 50 100 150 200 250
i

B3 =SHBURERTREKRERHEREERE

Fig.3 Target interaction frequency of Sanhuang Zhenzhu

Paste in treatment of diabetic foot ulcer

El4 ZEBIREATTHERR B 57 X 550 = M4
Fig. 4 Key target network of Sanhuang Zhenzhu Paste in

treatment of diabetic foot ulcer
2.5 2 - EMES - BB - KR MEHMER
vkl
£ Cytoscape 3.7.1 A i N =S BB B TG 1

JR o AR = SRR B TR VR TR PR A 0 4
YRR, ] 25 - i PERY - BERD - R AR
Pz, WK 5. GiRER, ZHE2HETHREE
M. JR¥EFR. RER. ARSI 1 UAENE
J§ g3 AT REERE PRI A2 507 1R TT R EZAE .

G e g

SiRDy

El5 - EMRS - B - R MEE
Fig. 5 Network diagram of “drug - active ingredient -

target - disease”

2.6 GO LIEED A KEGG @R EE N

N FHBARAE XA TT #E s 34T GO 1 KEGG & £
3. Herh AR FE (BP) 3109 45 70 T-IhAE (MF)
328 % M AR (CC) 195 4%, BP T EMHG4NE
S AR T B SN S AR . 28 S S )
WEAEYESRE; MF FEAREERR TS, W
M2t & A5 5 M TEE S T)EE; CC B HER;
SRR FE S A, B s, IR
Heawr 30 ALEARIE, WA 6. KEGG 43 &KL E
EEET N WA R0 R RIS E 0B
(MAPK) & 5@, BEIGELVLEE 3 i (PIBK) /
EEEE Bl (Aktl)\ BEEREALAARTY) (AGEs) -
MR RS L L R =) 2 /R (RAGE) 255 5 i@+,
HEEHERA R 20 ALESIRE, WK 7. S5 R EOR =5
BHE W RETIREZ AN EY SR, 25ESE
PRAE R PRI R B
27 DFIIEER

if i RCSB PDB ##i i 44 2 A% O B0 U T 3L
3D 54, 8k PubChem £t FH =B KBS



<2488 - HE39HBE10H 2024F 105 AKHwEH%AK  Drugs & Clinic Vol. 39 No. 10 October 2024

BP

8(H

60+

40-

Enrichment Score

201

response to hormone
cell activation
vesicle lumen

cell body

receptor complex
endocytic vesicle
apical part of cell
side of membrane
kinase binding
steroid binding

response to xenobiotic stimulus
response to inorganic substance
regulation of system process
circulatory system process
transcription regulator complex
membrane microdomain
perinuclear region of cytoplasm
endoplasmic reticulum lumen
transcription factor binding
protein domain specific binding
nuclear receptor activity
cytokine receptor binding
scaffold protein binding

signaling receptor regulator activity
protein homodimerization activity

cellular response to organic cyclic compound
cellular response to growth factor stimulus
regulation of inflammatory response
DNA-binding transcription activator activity

positive regulation of phosphorus metabolic process

El6 =ABRERTHEKREERHIELER GO BRHKE

Fig. 6 GO enrichment column diagram of intersection target of Sanhuang Zhenzhu Paste in treating diabetic foot ulcer

pathways in cancer 4 ‘
prostate cancer + &
proteoglycans in cancer - ®
endocrine resistance
AGE-RAGE signaling pathway in diabetic complications 4 “leP
breast cancer 1 70
chemical carcinogenesis-receptor activation - 60
hepatocellular carcinoma 50
gastric cancer 40
FoxO signaling pathway HE30
human cytomegalovirus infection | 5 Bl

Kaposi sarcoma-associated herpesvirus infection 1 o] ® 40

PI3K/Akt signaling pathway - ® 50

@
@

@
human papillomavirus infection{ @&
@
MAPK signaling pathway4{ @ . 30
L
L
o
®

MicroRNAs in cancer -

human T- cell leukemia virus 1 infection 4
lipid and atherosclerosis 1

diabetic cardiomyopathy 1

cAMP signaling pathway -

30 40 50 60 70 80
Enrichment Score
E7 ZEBREATHERRBERHZELS KEGGC EXBRSIEE
Fig. 7 Bubble map of KEGG enrichment pathway at intersection target of Sanhuang Zhenzhu Paste in treatment of diabetic
foot ulcer



E390RE108 2024410 DS EET Y3

Drugs & Clinic Vol. 39 No. 10 October 2024 - 2489 -

PERA ) 3D 4544, FIH AutoDock Vina I PyMOL
AT P4, —RBOA RIS S R T-5.0
kJ/mol Tt BF P #5485 Grid 1t R 400, ARBF ALK I 4
AMEVERT S 3 AN U B R RS A Re IR T
—5.0kJ/mol, WL 8. 7> FatRmEEIR: 8N
5 EERy RS SR TR MRS G
e UL M SRR S A R4S &g,
LK 9.

| 254 RE/(kI-mol )

-8
6.5 —48 58 |RER ' -6
[ -4
-5.8 [
63 ESES
_6.3 _64 _61 —:/gt}l:{,%%gﬁ] I
ACTB Aktl GAPDH

El8 SFIERMLESEERE
Fig.8 Heat map of minimum binding energy for

molecular docking

445 3D AL EREE DAY

S X GRINGSHD

A-Z( % - ACTB, B-B§# M - ACTB, C-3{4% - GAPDH, D-
B8 - GAPDH.

A- morin - ACTB, B- muscone - ACTB, C- morin - GAPDH, D-
muscone - GAPDH.

9 EMHAEMSUEERS FIEER
Fig. 9 Results of docking of active compounds with core

target proteins

3 it

B PRI R 7 10 R R @ T < JuJE” v .
R ZEINH, BRI 2 RN A AR SE, AR
RNERE BHREFIBI RS, FRNIRAR . AR, 5T
AR LS o W BRI A 15t 7 N T P 3 g R At
NP TREE. KIE MR, B JBR (O, H
FEAIRHUAE TN B, AEE R, BomINE, 8
AREARSE . HESLIede 2 RN, Rt EE IR LE A
CIEVE” IR, DB AR T A B L TR
EMSIERAE . —EBIRE M MR, R,
Bk, BEHEMK, HAMEHEMN, ZEAEN, 1BE
2R b, e RS L MO, MR
FE N, B AEIMIEL%. Hesh b, 2Rt
WIS . ASHIE Fad Ik ) 26 245 380 2 Je oy - o #0734y
TR I =3B BB IR TT BRI 2 Bt % D TE R A3
RN AR, IRER. ROER. ZEAFS00 1.

WEFL R B, 8% 7 T e B4 A 41 A e 35 B 2 -1
(ICAM-1). L% 40 M 55 -1 (VCAM-1) H
CD44 13RIk, AN]R8 ik
B AR, IR BN SO R S H USRI,
JE% A 1B i BHLIBT NADPH 4L 4 (NOX4) /JTANUS
Bl 2(JAK2)-15 5 i 5 S e s 0is B 1 3(STAT3)
AN Nod FERZAR KM Pyrin 45 #9382 3 (NLRP3)
RIE/MA,  POHENE ARG, AT kR 2% i 1
PRI, B A IR T2 3507 A B SeEe i PR S
Rl AP AR A — e fE R0, JREEZR B HH) 5
FEFIVE R, R 200805 /0 BRI AN JE e 222, R
BRICEAREIRE . PUEAREUR R, ek gn iy
BSE, XEEES M ITEEE AR TR,
IR ZAESMPHARET. BEE. BREXRE
VI, e R IE AL D A a7 Rk
B RIEAE AR EZAE NG 2 — 2, RERAH
B S B 2 E 1, Hom i #H) PI3K/Akel/#% FlF-xB
(NF-«B) 15 5 18 2% (1 30E 0 i 22 075 5 10 9 B 4
Jil A0 S R4, S @AM AGEs, NS
ok, $EEgn s B AR K, BRE ST
PI3K. Akt. mTOR FIERZE/KF, 3% Hep G2 4
(IR B KT, AN AR FE R BB AR FH 2520, E4k,
S FIE 1T DL B R 99 3 ) ) I e A
AN e E 2 s S U IR G2 [ = O a1 (A
DI BN G, TESLIS MR R P2 8 R 22 AR
PR E T EEAEHR,

AR KO8 SH Aktl . ACTB.



<2490+ ZE39BE10H 2024F10A

AR E bl

Drugs & Clinic Vol. 39 No. 10 October 2024

GAPDH. TNF. TP53 % . Aktl GEU% T 40 BT -
WEFEA A R R, 15 S A R S AR, R
PRIF e Ho - RRES, AL R Akt A 053 in i & 4
AKEF (VEGE) BEaIFHEME, /-5 W B 4aHxt
VEGF HIEFE N, W78 KB, Aktl {55 8 n]
P A AR, Dk PRI 5 A R 2R, AT
B9 BRI B30, ACTB 25 4k R 40 B A4 21 )
B, (R, 7R KNG 51EE L&
Y0 2R AT B 1321, GAPDH 2 5 B2 ff 75 e
Joq R A R 155 22 Tt i T R PR 1 B3 A S R
WA —E MR (NO) &1 N, GAPDH nj /%
IR AT AR 2R 50 P AR 0 BRI T BSS RFF T R
4= 1. ACTB. B2M M1 GAPDH ik ik T % 51
PGS BRI E, S IEH 28R A &
A2 R F AR DRIOL, TNF & —FP e 8 R, i
2% 20 PRLRD P 2 20 B 23 b TL-1B AT TL-6 25 48 5E A7,
A TNF o] $ i) i 8 4 R 48 i b — AL R & 1
(NOS) HIiE M, S NO iF S M EFEF ik D, M
M F BN DG, 2@ & #2087, TPS3 w] i
TSGR T . T AR AR 2
MR, TPS3 B:K Z&MEAREY) Pro72Arg 5
2 FOpE RO H ARHE AR AL AR 5GBS, [RNF, TPS3 R
R I AL R IE I T A AL RS 5 B00E SOIE
NG, S0 B[ A B30-40), TP53 HAFEAE AT AR/ I
BRI R A, I T ok A PR S ot 27 175 A () AT REAE

W E LB T AR, S HBBREIRIT
B PRI I 977 1 A8 5 32 B4 MAPK. PI3K/Akt. AGEs-
RAGE {5 5l M, X550 8 T fe & & BE
P53 R B A T 0 E S 5 45 . MAPK {5518
PR . . BRI T DA R IE R A 4RI
HRACAE T B B () B 5 i . Tan S8R
P p38 MAPK W] ZE i i IUAE 1) £, Tk HELBRL 175 5 119
FATRTE AN - bz - B B4, NI st B T
BHE. Li ZRRIGESHHALSEKET (CTGF) #f
WoE MAPK 5 53l 2%, MR 3k 48 A = A 1 g
4, 1 CTGF 1EHE /RIS 2 157 i3 A S AR R
KRR . PI3K/Akt {5 S EMRGH ISR
R IEEBEVE R, PI3K 4% Akt TG4k, 4K E0H
H M EE mTOR, MM{EdE4upaigsE. 4K, &
Wi 2 23 F AR AR DL K B AR PIBK & PIBK/AkY/
W B R BT, EAEKE TR AT — 5
W OAkt, RHEN A IEE . TR, @ AR
PRI, BRI, B PRI H] PI3K/Akt i@

B, W PI3K/AKt il (e E I8 A, s
WEW), AGEs fEFEIRIR SRS T (AR
B MBS kR, SRR RR £

T8 PR I ROE R A K e f B S PR 22— el AGESs

AMRAGE 8] EFABAF B DM EE 58

H, T R RGNS Th RERRAS,  BEAGHE PR

BBNE A, ST RLR: WA, &6

R E > 5SS R ACTB GAPDH., TNF [f]

GiAEAE BT, R =B AE L e

PR T ANIG TR DL R 3 RAE L G e i 9 S I AR AE

B PR 2 ot T R VR TR
i Lpnd, =B BRI R 2B A

RN 2y 2. 2T R R At

M, FARTTRE IR 50 IR - AL A s8I Aktl

ACTB. GAPDH. TNF. TP53 %4l fiif4%, @it

MAPK. PI3K/Akt. AGEs-RAGE %55 5 il i, {45

B IOV o B A M PR 2E 3R 5 R 3 (VS PR R 70 5%

RN ZE PSR 15 B0 2R SRR B

WEERR, (R NZFHL PR A R AlHAEE, 1

FNRITRE IR R B RO . XA =B HREIRIT

W PRI 5t (R 1 — A B FU AR A 1 SRR
RAEFR HAGEHEARELAZNY R

SE R

[1] van Netten JJ, Bus S A, Apelqvist J, et al. Definitions and
criteria for diabetic foot disease [J]. Diabetes Metab Res
Rev, 2020, 36 Suppl 1: e3268.

[2] Zhang P Z, LulJ, Jing Y L, et al. Global epidemiology of
diabetic foot ulceration: A systematic review and meta-
analysis [J]. Ann Med, 2017, 49(2): 106-116.

[31 Morbach S, Furchert H, Groblinghoff U, et al. Long-term
prognosis of diabetic foot patients and their limbs:
Aamputationand death over the course of a decade [J].
Diabetes Care, 2012, 35(10): 2021-2027.

[4] Bommer C, Heesemann E, Sagalova V, et al. The global e-
conomic burden of diabetes in adults aged 20-79 years: A
cost-of-illness study [J]. Lancet Diabetes Endocrinol,
2017, 5(6): 423-430.

[5] Zhang Y Q, Lazzarini PA,McPhail S M, et al. Global
disability burdens of diabetes-related lower-extremity
complications in 1990 and 2016 [J]. Diabetes Care, 2020,
43(5): 964-974.

[6] xJugE. E@MalmrizkSinr R (1. PERS
BERE: BTHR, 2013, 8(6): 8-12.

[71 &0CGF, F%, R, & HAEoRE Gl mE & dh iR
ME5#RE [0 v 5 BERE: B TR, 2022,



FEI0EEI0H 2024 FE10H

AR b A

Drugs & Clinic

Vol. 39 No. 10 October 2024 - 2491 -

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

17(1): 68-71.

LR, ZRE, AR, & AT YRR R
YRR 2GR TR R 2 1 P 2GR S AL (0],
24, 2024, 55(4): 1255-1267.

RS, EE. B IRE M TR0 6 KT RN
[7]. BACHPHEELE A 247K, 2000, 23: 2351-2352.
ok, XE, FEERE, 5. ZWBHEIRITIREA
FUF [7]. PP E, 1998, 4: 62.

AL, FER. ZHB BRI 21 BIRRASIEEE +
IR [J]. B2 PHIE 22 B 224, 1997, 2: 90-91.

TR, FF, 2RI, & ETHIEZHE. Mgy,
I TR LI U6 UEPR 5T P 2538970 RO 2 5t T 24
P R AERIBLH [0, L2y, 2024, 55(16): 5559-5572.
FLEAWE. T 2% 24 B 25 R0 4 T 0T AR BT AR EE e 2 9A
7 P R I R BAE FR) I AT R S AR A B [D]. 5F
B IR ER 2GR, 2021.

2ERA, FEEENE, B, S HET A 2 B A ) oy n
PR T 5% AW 2568 0 i o7 e A O/ AL (0], o
[ 24500, 2022, 25(8): 1358-1365.

R, TROCHE, MR, S TS 2 B AR UK
T E AR 1 Rt G T 5 rOAE FIHL] 0], B
ik, 2022, 12(9): 23-27.

Huang Y X, Lin J T, Yi W M, et al. Research on the
potential mechanism of gentiopicroside against gastric
cancer based on network pharmacology [J]. Drug Des
Devel Ther, 2020, 14: 5109-5118

FW, Az, B, & RN TE S T\ R
BRI R B B PRI R B RCR S [0]. 2R
74, 2019, 59(26): 68-70.

508, 250, OSARBR, &5, BEAFER M) i v R 40
55 b R4 0 R B R LR T ICAM-1. VCAM-1 HiI
CD44 35 [J]. T EfE 2 E, 2006(2): 148-150.
Yu S S, Zhao G Q, Han F L, et al. Muscone relieves
inflammatory pain by inhibiting microglial activationmediated
inflammatory response via abrogation of the NOX4/JAK2-
STAT3 pathway and NLRP3 []. Int
Immunopharmacol, 2020, 82: 106355.

Dong J, Li H, Bai Y, et al. Muscone ameliorates diabetic

inflammasome

peripheral neuropathy through activating AKT/mTOR
signalling pathway [J]. J Pharm Pharmacol, 2019, 71(11):
1706-1713.

YR, BUCIR, ZEENE, %, BRI 25 EAE FH 0 R Sk
FE (3] WFREEOR - R B, 2020, 22(8):
3042-3047.

Florentino I F, Silva D, Galdino P M, ef al. Antinociceptive
and anti-inflammatory effects of Memora nodosa and
allantoin in mice [J]. J Ethnopharmacol, 2016, 186: 298-
304.

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

(36]

[37]

Bousquet P, Hudson A, Garcia-Sevilla J A, et al
Imidazoline receptor system: The past, the present, and
thefuture [J]. Pharmacol Rev, 2020, 72(1): 50-79.

HRTE. FOFIBRANH] PI3K/AKtL/NF k B {5558 H
RO A A A 3 422 400 1) I 22 W 155 52 1O P B 4 i %
JEM [D]. KF: MK, 2020.

W SRS AN o 2 W A B A
MEIERBET [D]. M &: #EKY, 2017,

Lin M H, Hsu C C, Lin J, et al. Investigation of
morininduced insulin secretion in cultured pancreatic cells
[J]. Clin Exp Pharmacol Physiol, 2017, 44(12): 1254-
1262.

Bachewal P, Gundu C, Yerra V G, et al. Morin exerts
neuroprotection via attenuation of ROS induced oxidative
damage and neuroinflammation in experimental diabetic
neuropathy [J]. Biofactors, 2018, 44(2): 109-122.

AR, TR, SR, S T ML Tk
FRARVY LT 25837 D6 T7 05 PR J) Rl sk 2295 22 B BL
il [J]. A E SRR, 2021, 37(6): 19-26.

PR, S, FBEA. B AEET EORIER] IGF-
1/PI3K/AKt 17 5 3 % A4 Al 515 60 1 1L 85 2 B PR Lo
W [J]. A EEZ A, 2019, 34(6): 2460-2465.
Hers I, Vincent E E, Tavaré J M. Akt signalling in health
and disease [J]. Cell Signal, 2011, 23(10): 1515-1527.
Chen G, Zou Y, Zhang X, et al. B-actin protein expression
differs in the submandibular glands of male and female
mice [J]. Cell Biol Int, 2016, 40(7): 779-786.

Herman I M. Actin isoforms [J]. Curr Opin Cell Biol, 1993,
5(1): 48-55.

Sirover M A. New insights into an old protein: The
functional diversity of mammalian glyceraldehyde-3-
phosphate dehydrogenase [J]. Biochim Biophys Acta,
1999, 1432(2): 159-184.

Sen N, Hara M R, Kornberg M D ,et al. Nitric oxide-
induced nuclear GAPDH activates p300/CBP and me-
diates apoptosis [J]. Nat Cell Biol, 2008, 10(7): 866-873.
Hara M R, Snyder S H. Nitric oxide-GAPDH-Siah: A
novel cell death cascade [J]. Cell Mol Neurobiol, 2006, 26
(4-6): 527-538.

Bednarz-Misa I, Neubauer K, Zacharska E, et al. Whole blood
ACTB, B2M and GAPDH expression reflects activity of
inflammatory bowel disease, advancement of colorectal
cancer, and correlates with circulating inflammatory and
angiogenic factors: Relevance for real-time quantitative PCR
[J]. Adv Clin Exp Med, 2020, 29(5): 547-556.

Wang C H, Yu C, Zhuang L, et al. High-normal serum
carcinoembryonic antigen levels and increased risk of

diabetic peripheral neuropathy in type 2 diabetes [J].



* 2492 -

HI9EKFE10H 202410 H

AR E bl

Drugs & Clinic Vol. 39 No. 10 October 2024

(38]

[39]

[40]

[41]

[42]

[43]

Diabetol Metab Syndr, 2022, 14(1): 142.

Stominski B, Skrzypkowska M, Ryba-Stanistawowska M,
et al. Associations of TP53 codon 72 polymorphism with
complications and comorbidities in patients with type 1
diabetes [J]. J Mol Med, 2021, 99(5): 675-683.

Liu-Smith F, Jia J J, Zheng Y. UV-induced molecular
signaling differences in melanoma and non-melanoma skin
cancer [J]. Adv Exp Med Biol, 2017, 996: 27-40.

Ham S W, Jeon HY, Jin X, ef al. TP53 gain-of-function
mutation promotes inflammation in glioblastoma [J]. Cell
Death Differ, 2019, 26(3): 409-425.

Tan M W Y, Tan W R, Kong Z Q, et al. High glucose
restraint of acetylcholine induced keratinocyte epithelial-
mesenchymal transition is mitigated by p38 inhibition [J].
J Invest Dermatol, 2021, 141(6): 1438-1449.

Li B, Zhou Y, Chen J, et al. Long non-coding RNA H19
contributes to wound healing of diabetic foot ulcer [J]. J
Mol Endocrinol, 2020, 1: IME-19-0242.R1.

Hicks C W, Selvin E. Epidemiology of peripheral
neuropathy and lower extremity disease in diabetes [J].
Curr Diab Rep, 2019, 19(10): 86.

[44]

[45]

[46]

[47]

Luo L, Liang H Y, Liu L Y. Myristicin regulates
proliferation and apoptosis in oxidized low-density
lipoprotein-stimulated human vascular smooth muscle
cells and human umbilical vein endothelial cells by
regulating the PI3K/Akt/NF-«xB signalling pathway [J].
Pharm Biol, 2022, 60(1): 56-64.

Wang J, Wu H, Peng Y X, et al. Hypoxia adipose stem cell-
derived exosomes promote high-quality healing of diabetic
wound involves activation of PI3K/Akt pathways [J]. J
Nanobiotechnology, 2021, 19(1): 202.

Bucala R, Vlassara H. Advanced glycosylation end
products in diabetic renal and vascular disease [J]. Am J
Kidney Dis, 1995, 26(6): 875-888.

Fei J, Ling Y M, Zeng M J, et al. Shixiang Plaster, a
traditional Chinese medicine, promotes healing in a rat
model of diabetic ulcer through the receptor for advanced
glycation end products (RAGE)/nuclear factor kappa B
(NF-kappaB) and wvascular endothelial growth factor
(VEGF)/Vascular cell adhesion molecule-1 (VCAM-1)/
endothelial nitric oxide synthase (eNOS)
pathways [J]. Med Sci Monit, 2019, 25: 9446-9457.

[FERE &E]

signaling



