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Mechanism of Tangbi Waixi Prescription in treatment of diabetic foot based on
network pharmacology combined with GEO database multi-chip analysis
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Abstract: Objective To investigate the potential therapeutic targets and possible mechanism of Tangbi Waixi Prescription in
treatment of diabetic foot-related diseases based on network pharmacology combined with GEO database multi-chip. Methods
TCMSP, TCMIP, TCMID, and HERB database were used to screen the chemical constituents and targets of Tangbi Waixi Prescription.
The differentially expressed genes of diabetic foot and related diseases were retrieved from GEO database, and the targets of diabetic
foot were summarized. The intersection of disease targets and chemical component targets was obtained using the Weishengxin online
mapping platform, and the intersection target protein interaction (PPI) network was constructed. Metascape platform tool was used to
perform gene ontology (GO) analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis for intersection
targets. According to the analysis results, the compounds and proteins with the highest degree value were selected, and AutoDock Vina
was used for molecular docking. Results A total of 99 components and 427 targets of Tangbi Waixi Prescription, 2 217 targets of
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diabetic foot were retrieved, and 64 intersecting targets were identified. The major target proteins include EGFR, PPARG, PTGS2,
JAK2, MMP1, and the key components include quercetin, kaempferol, luteolin, and diosmine. GO analysis yielded 665 biological
processes, 30 cell components, and 80 molecular functions. KEGG pathway enrichment analysis yielded 100 signaling pathways which

mainly related to lipid and atherosclerosis, JAK-STAT signaling pathway, PI3K-Akt signaling pathway, AGE-RAGE signaling pathway

in diabetic complications, NF-xB pathways, etc. The results of molecular docking showed that the diosmin, ellagic acid, luteolin,
myricetin, quercetin had excellent binding abilities to EGFR, JAK2, MMP1 and other key targets. Conclusion Tangbi Waixi
Prescription has the characteristics of multiple components and multiple targets, which may mainly act on the AGE-RAGE signaling
pathway, lipid and atherosclerosis pathway, JAK-STAT signaling pathway, and other key targets of diabetic complications, so as to play

a therapeutic effect on diabetic foot-related diseases.
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Table 1 Basic information of TCM ingredients from Tangbi Waixi Prescription

&Y 1D a2 R

lEARPBC A% DL SRR

MOL001279 isoincensole oxide
MOL001278 isoincensole acetate
MOL001232 TES

MOL001222 estan

MOL000390 daidzein

MOL001000 quercetin-3-O-a-L-rhamnoside
MOLO001001 quercetin-3-O-B-D-glucuronide

3.735 0.28983 A7
4.902 0.28113 #AF
3.333 0.348 05 ##&
3.538 0.386 33 &
2332 0.186 94 ##&
0.301 0.736 49 %4
-0.416 0.736 45 %4
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MOL001002 ellagic acid 1.483 0.434 17 %%
MOL001004 pelargonidin 1.933 0.212 04 #*%j
MOL001009 guggulsterol-VI 3.974 0.43055 # %
MOL001012 (5R,8R,9R,10R,13R,14R)-4,4,8,10,14-pentamethyl-1,2,5,6,7,9,11,12, 4.905 0.400 34 %
13,15-decahydrocyclopenta[a]phenanthren-3-one
MOL001020 (7S,8S,9S,10R,13S,14S,17R)-17-ethyl-7-hydroxy-10,13-dimethyl-2, 2.582 0.47588
6,7,8,9,11,12,14,15,17-decahydro-1H-cyclopenta[a]phenanthrene-
3,16-dione
MOL001022 1la-hydroxypregna-4,17(20)-trans-diene-3,16-dione 4.004 0.470 61 * %
MOL001024 (8R,9S,10R,11R,13S,14S,15S,17E)-17-ethylidene-11,15-dihydroxy- 1.969 0.51965 %
10,13-dimethyl-1,2,6,7,8,9,11,12,14,15-decahydrocyclopenta[a]
phenanthrene-3,16-dione
MOL001031 epimansumbinol 4,944 0.398 24 %
MOL001033 diayangambin 2.602 0.809 18 %
MOLO001040 (2R)-5,7-dihydroxy-2-(4-hydroxyphenyl)chroman-4-one 2.298 0.21141 &%
MOL001047  (+)-epiexcelsin 2.204 0.929 98 %%
MOLO001049 16-hydroperoxymansumbin-13(17)-en-34-ol 4.319 0.49405 %%
MOLO001051 16-hydroperoxy-3,4-seco-mansumbin-3(28),13(17)- dien-3-oic acid 4.543 0.40326 %
MOL001052 mansumbin-13(17)-en-3,16-dione 3.958 0.44806 %
MOL001058 picropolygamain 3.025 0.83328 %
MOLO001063 28-acetoxy-15a-hydroxymansumbinone 3.893 0.67010 %
MOL001125 erlangerin B 3.417 0.88134 %
MOLO001126 [(5aS,8aR,9R)-8-0x0-9-(3,4,5-trimethoxyphenyl)-5,5a,6,9- 2.790 0.902 83 %
tetrahydroisobenzofurano[6,5-f][1,3]benzodioxol-8a-yl] acetate
MOLO001127 erlangerin D 2.790 0.902 74 %
MOLO001128  7-O-methylaloeresin A 1.565 0.82156 %
MOLO001130 fellavine 1.704 0.83966 ¥
MOLO001131  phellamurin_qt 3.609 0.39283 &%
MOLO001140 petunidin 3-rhamnoglucoside -1.300 0.64551 %
MOLO001141 (20S)-3p-acetoxy- 12f,16p-trihydroxydammar-24-ene 4.937 0.807 30 %
MOLO001142 (20S)12p,16p- trihydroxydammar-24-ene-33-O-B-glucopyranoside 2.811 0.53285 %
MOLO001150 3p-acetoxy-16B-hydroxydammar-24-ene 3.527 0.79522 %%
MOLO001156  3-methoxyfuranoguaia-9-en-8-one 2.981 0.18382 %%
MOLO001175 guggulsterone 3.752 0.43548 %
MOLO000490 petunidin 1.649 0.307 12 &%
MOL000098 quercetin 1.504 0.27525 W Zj. LIt FEl
MOLO000986 1-asarinine 2.237 0.82721 %%
MOLO000988  4,17(20)-(cis)-pregnadiene-3,16-dione 4.198 047826 %
MOLO000990 guggulsterol-I 4.929 0.74380 %%
MOLO000998 2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-3-[(2R,3R,4S,5S)-3,4,5- -0.076 0.702 68 %
trihydroxytetrahydropyran-2-ylJoxy-chromone
MOLO000999 quercetin-3-O-p-D-galactoside -0.587 0.769 03 %
MOL002579 capsaicin 3.885 0.19579 HH#
MOLO000416 lariciresinol 2.463 0.379 41 Ffi#
MOLO000433 FA 0.007 0.705 70 BN
MOL008683 alpha-solamarine_qt 4.368 0.807 80 HHH
MOL008688 capsicastrine_qt 4.379 0.830 14 HHi
MOLO008715 icarside E5 0.746 0.723 04 BN
MOLO008716 icarside E5_gt 2.399 0.287 65 FHH
MOLO008738 solasonine_qt 4.368 0.807 76 FH
MOLO002008 myricetin 318.250 -1.007 44 47t
MOL002681 fluoranthene 202.260 1.67010 4I1¢
MOL002692 amoenin A3 448.410 -2.00951 41t
MOL002693 nicotiflorin 594.570 -2.55121 41t
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MOLO002694 4-[(E)-4-(3,5-dimethoxy-4-oxo-1-cyclohexa-2,5-dienylidene)but-2-  356.400  -0.33546 4.1t
enylidene]-2,6-dimethoxycyclohexa-2,5-dien-1-one

MOL002695 lignan 458.550 -0.16185 41t
MOL002696 lirioresinol-A 404.450 -0.42498 41
MOL002701 neocarthamin 450430 -2.02024 414
MOLO002708 precarthamin 464510 -1.98391 4I{t
MOL002710 pyrethrin I 372.500 -0.21269 41t
MOLO002712  6-hydroxykaempferol 302.250 -0.71261 41%
MOLO002714 baicalein 270.250  -0.05023 41t
MOLO002717 qt_carthamone 286.250  -0.91732 41%
MOL002721 quercetagetin 318250  -0.93341 41t
MOL002724 qt_safflomin-C 452.440 -1.38252 41t
MOL002725 qt_safflow-yellow-A 448.410 -2.45807 41
MOL002728 sesquiterpene 626.570  -3.98757 41t
MOL002730 vitamin-G 376.410 -1.768 78 4.1t
MOL002737 scutellarein 286.250 -0.53731 41t
MOL002739 tagetiin 480.410 -2.15193 41%
MOL002740 thymopentin 679.880 -2.90946 41t
MOL002751 6-hydroxykaempferol-3-O-B-D-glucoside 464.410 -2.30505 411
MOL002757  7,8-dimethyl-1H-pyrimido[5,6-g]quinoxaline-2,4-dione 242260 -0.66956 41t
MOL002761 sophoraflavonoloside 610570  -3.27198 41t
MOL002766 quercetin-3,7-di-O-B-d-glucoside 626570 -3.736 72 41t
MOL002776 baicalin 446.390 -1.744 26 41t
MOL002781 carthamone 448.410 -2.42873 44
MOLO000347 syrigin 372.410 -1.80910 41t
MOL000396 (+)-syringaresinol 418480 -0.33652 41
MOLO000415 rutin 610.570 -2.753 17 41%
MOL000422 kaempferol 286.250  -0.55335 41t
MOL000561 astragalin 448410 -1.96900 4I1E
MOL000006 luteolin 286.250 -0.84349 41t
MOLO000008 apigenin 270.250 -0.61090 41t
MOLO013271  kokusaginin 2.330 0.195 84 FEH
MOLO002663  skimmianin 2.330 0.196 38 FEH
MOL002881 diosmetin 2.318 0.274 42 TEM
MOLO004368 hyperin -0.587 0.769 05 TEMN
MOLO005093 diosmin —-0.445 0.662 74 TEM
MOLO003022 secoxyloganin -2.030 0.390 00 4 fk
MOLO000655 loganic acid -2.330 0.400 00 Z4fk
MOLO001680 loganin -2.080 044000 H4&JE
MOLO000009 luteolin-7-O-glucoside 0.160 0.780 00 Z4Jk
MOLO003018 secologanin -1.980 0.360 00 Z4fk
MOLO002649 coniferin -0.490 0.27000 Z4Jk
MOL006861 asiatic acid 4.296 0.710 97 UKFr
MOL003437 isobrucine 1.260 0.77000 UKFr
MOLO002620 dryocrassin 4.160 0.360 00 #KH
MOLO001654 oleanolic acid-28-O-B-D-glucopyranoside 4.520 0.41000 oKH
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Fig. 1 Differential gene expression maps in different GeneChip of diabetic foot were screened by GEO database

FESRANGETT R

363 64 2153

B2 MEEIMNEGIATTRERBEEESTR
Fig. 2 Venn diagram of diabetic foot targets treated by
Tangbi Waixi Prescription

2.3 PEEINAES ESTERR BRI S PPl W

W RPN TR TTRE R R 64 MRS
SN String FHE 2, XPHEER AN T IR TT R PRI A2 1
TETEAE RS AT PP 0dT, BEGBHEREN>
0.400, ZIBRALHIHE iR, REUE A BAEE R
N\ Cytoscape 3.7.2 B At 47l 4040 Ab 2 Kz o 2%
Ao, A5 BRI AN T V69T BB PRI 2 BAE ¢
BT PPI, %M 4% Y 59 AN AL 256 SkiA4 Y,
LB 3. KRHE PP 2 AT AT, A% OB pi A i
JEEE P53 (TP53). KK KK T2k (EGFR).
AR T 8 (CXCL8) It A Ak B Rk 384 T s =2
& y (PPARG). N4l 2 (PTGS2). E1A 4547
[ P300 (EP300). 4fiffl)&JHZ& D1 (CCND1) £:[H .
24 GO BEENER

% F Matescape “F- & X ik H 1) 64 DNAZEEHE

B3 tEEINES SRR E RS PPI ST
Fig. 3 PPI analysis of intersection targets of Tangbi Waixi
Prescription and diabetic foot

RIEAT GO 20 #T, 153 665 MEMEFE (BP). 30
N5 (CCO. 80 NN FIRE (MF). LL
Benjamini K2 IEJ:A P<0.01 1E Ak 46 4F, ik
HEA T 20 B2 HEAT AT AL 70 A, DL 4.

GO FEL KR, FEEHNGITIOTTHE IR 2
)35 BP HHGIE [ (response to hormone).
Sk 4 oAb 1) 3 J2 N Cresponse to extracellular
stimulus). £ kM. (response to peptide). X[
F & ) 2% (response to steroid hormone). X
RS SOV, (response to glococorticoid ). 3 2
CC H¥EFFZ MY EAY) (transcription regulator
complex). 32K &4 (receptor complex). 4 i



EITHEEIOH 2024 9A AKX EHwE%E  Drugs & Clinic Vol. 37 No. 9 September 2022 - 1981 -
BP response to hormone- O
response to extracellular stimulus- [ ]
response to steroid hormone [ ]
response to nutrient levels- @]
cellular response to nitrogen compound- -lgP
response to ketone+ O -06
cellular response to organonitrogen compound -0.8
cellular response to hormone stimulus+ @ 10
response to peptide- ' 19
response to xenobiotic stimulus-
cellular response to peptide- o
response to alcohol4 M
response to peptide hormone e 5
response to corticosteroid- ® 1
response to nutrient 0 ® 15
response to glucocorticoids ® 20
cellular response to peptide hormone stimulus-
response to mineralocorticoid-
response to ethanol4
response to corticosterone+
10 20 30
Gene Ratio
CC MF
transcription regulator complex (] transcription factor binding- e
receptor complex 0 DNA-binding transcription factor binding- O
nuclear envelope o Binding tansanpiion Betor bincing °
membrane microdomain lipid binding
membrane raft = chromatin binding4 s
nuclear membrane 0 050 transcription coregulator binding4 o « 3
organelle outer membrane 05 transcription coregulator activity4 ® 5
outer membrane ® 100 transcription coactivator binding4 ® ® 9
side of membrane @ 125  ligand-activated transcription factor activity @ [ V)
external side of plasma membrane nuclear receptor binding4
RNA poIymera;sezlljllglt'g?sé%ré%llgg ~lgP . nyclear re(_:eptor activ?ty- (] ~loP 05
basal part of cell transcription coactivator activity- 70.6
apical part of cell —0.6 steroid binding4 _0:7
cell projection membrane 08 peptide-lysine-N-acetyltransferase activity< 08
basal plasma membrane ' peptide N-acetyltransferase activity- ifolg
mitochondrial outer membrane I -1.0 N-acyltransferase activity -1.0
plasma membrane raft acetyltransferase activity
basolateral plasma membrane N-acetyltransferase activity-
caveola histone acetyltransferase activity4
nuclear inner membrane p53 binding-

5 10 15 20
Gene Ratio

5 10 15 20
Gene Ratio

E 4 GOEE&ES

Fig. 4 GO enrichment analysis

( nuclear envelope ) . JB f#f X ( membrane
microdomain). fE# (membraneraft), =% MF £
FE 7[R 145 4 (transcription factor binding) - DNA-
GE A S [N T 45 4 (DNA-binding transcription factor
binding). RNA Fi 5 14 KA1 IIDNA-45 & ¥ % [H 1
4 & (RNA polymerase Il-specific DNA-binding
transcription factor binding). #4£& 5454 (chromatin
binding). fE45 4 (lipid binding).

25 KEGG BEESSITER

i F Matescape ~“F- &5 X fifi ik Hi ] 64 AN2Z L4
MHT T, 133 KEGG il % & 4 /#3153 31 100
ZEER(E E . L Benjamini B2 IE: K P<<0.01 7E)y
sk tE, ik HER AT 20 %k H T AT S
B, W 5. [RINF, HR4E T I 8 R 2 B AT
%, ¥15 B3 Cytoscape 3.7.2 B rh kAT AT HIAL,
AbEE, JRRgEE CImEg - AT MK, LA 6.



<1982« FEITHEOH 20224 9H AR &GwEkA  Drugs & Clinic Vol. 37 No. 9 September 2022

AL ) FIH . '
pathways in cancer d pathways in cancer
lipid and atherosclerosis 0 JAK-STAT signaling pathway
JAK-STAT signaling pathway 0 lipid and atherosclerosis
PI3K-Akt signaling pathway 0 bladder cancer
chemical mrcinogenesis—receptor e_lctivat_ion ( Ligp AGE-RAGE sionl inhEP:g]t\i;aC
human cytomegalovirus infection 0 04 in diabet?c comgp icati on%
hepatitis C 0 PI3K-Akt signaling pathway:
AGE-RAGE signaling pathway in o 06 p53 signaling pathway. ~lgP
diabetic complications -0.8 chemical carcinogenesis-receptor
small cell lung cancer activation
bladder cancer ] L0 human cytomegalovirus infection
p53 signaling pathway ° -12 small cell lung cancer.
NF-kappa B signaling pathway e endocrine resistance ~1.0
endocrine resistance .25 NF-kappa B signaling pathway 1
pancreatic cancer 010 _ pancreatic cancer
EGFR tyrosine kinase inhibitor resistance 0 EGFR tyrosine klnaser érs]igltglrg
toxoplasmosis toxoplasmosis
NOD-like receptor signaling pathway prolactin signaling pathway
prolactin signaling pathway NOD-like receptor signaling pathway.
cholinergic synapse cholinergic synapse
necroptosis necroptosis
10 20 30 0 5 10 15 20
Gene Ratio K

5 KEGG @
Fig. 5 KEGG pathway analysis

'NF-kanpa B signaling
y

AGE-RAGE signaling
patad In iabetic

Endacrife sl stance
complieatioris e,

| S
CE%r’*:llm:lm §\Gnalmﬁcmhna s

patmay

El6 “i@k-Ha” MK
Fig. 6 “Pathway - targets” network

KEGG ik w o Hrah R W], BEBAhsET7va
ITORE PR 2 1 AR T O B A AR - g AE G K
(pathways in cancer). M i 5 3l fik 3#5 # fif 14, i i
(lipid and atherosclerosis). Janus #H-15 5 1% 5
s R T 1 55 @ (JAK-STAT signaling
pathway) B fi I NLEE-3- 72 Il (PI3K) -2 [ B
B (Akt) f55i@H (PI3K-Akt signaling pathway)

B PR 9 I < RE 00 0 2k A ZOR 72 W) IAGES . 32 1k
( AGE-RAGE) & 5 i@ % ( AGE-RAGE signaling
pathway in diabetic complications). p53 15 5 if %
(p53 signaling pathway). #% K §-xB (NF-xB) i
(NF-kappa B signaling pathway ). EGFR Fi% 2 iR i ik
K PTE B (EGFR tyrosine kinase inhibitor
resistance) 5. A 5 Bl K R B AL 38 % AN
JAK-STAT 15 5B BV E4H (5 B LK 7.
26 DFIEER

B PP W28 Sk A 45 R AT LA, EGFR,
PPARG. PTGS2. JAK2. MMP1 £ J& T A8 25 R4
TE I ) AR R A T VR T RE PR A2 IR AR
PrfE EEMER, Bk, L BN EAEN
Iy HAREE . ARAEA G Y 0 FEAR I B SE R Y
10 MFEALL G, WFEHZ R (quercetin), K& H
JG (daidzein ) . B ARBE ( capsaicin ) . 111 2%
( kaempferol ) . A B F % Cluteolin) . # 1§ 3=
(myricetin) . 155 HifR (asiatic acid) ¥ /£ Cellagic
acid). #AFITF C(coniferin). BB (diosmin),
4y %5 EGFR (PDB ID:4HJO). JAK2 (PDB
ID:5AEP). MMP1 (PDB ID:1HFC). PPARG (PDB
ID:7AWC). PTGS2 (PDB ID:5IKT) #E47 43 1%
B9E, UL PDB B M T &0 &4 U E H A I



FEITHBEOH 2024F9H AR & 5l A&

Drugs & Clinic Vol. 37 No. 9 September 2022 -« 1983 -

Jig o 5 B K A

CHEAs =

R — — — — — — — ST
B T S —

JAK-STAT SIGNALING PATHWAY

—

Ubaaitin

ECS complex — | 1 gied rowolysis

¥
i
|
|
|
|

/ STAM

i d

STAT1
STAT! [———W STATY

STAT dimerization

JAK-STAT {553l

Data on KEGG graph
Rendered by Pathview

7 RBESEBIERE
Fig. 7 Detail diagram of key signal pathway

AE IR BRI, a5 EASE
HIAEARAG, Vil =& Z g Glis e, maaaE<
—5.0kcal/mol (1cal=4.4)) RPLEV SN LS
LA, R Ad F 456 B R e /N RI0N #-4k,
EVESEAEREN, SEaMESEANEEEE
HHRESE R ULKE 8. £ Discovery Studio 2016
Client XT#E iS5 EVIEALE G B tHREIK M 25 R ik
ITATAAL, LK 9.
3 e

AT S DA W 45 24 B 22 g B fili, #E TCMSP.

TCMIP. TCMID. HERB 5% I A& R I3 2 b
JEANGETT PSR FOXT R HE A, 454 GEO %l
26 %o R R A G DRy S 6 AT 4, 193
4 A 550 PRI JEAH I RIS S Hh 1 22 S R
KRR, Bk A R S RO S S A, B
SAF BN TR R R B IAH SCHE £, XSS HEHE AT
HBEAT PP A3 M, WIBAS RN T AN 5 16T M R
FETFRE AP ) Y R RN AT RE A S T HLED, SFIE
T SK AR A5k 7 RRE PR A2 A SRR s AT GO B
£ HT A KEGG @6 74T, 19 83767 Ik F2 vl B



Drugs & Clinic \ol. 37 No. 9 September 2022

<1984  EITHBFE M 2024 9A AA G 4 5 W &
control{ -7 -8.7 7.8 7.8 - ]
asiatic acid-| -s.s =51 -4.4 3.3 -5.7
capsaicin- -e.7 -6.8 -6.3 -7.4 -7.7 10

coniferin{ -e.7 -7.8 -7.0 -6.2 -7.5
daidzeinq s =7 79 3 =
diosmin-{ -s.1 9.1 -8.1 5.8 -9.7

ellagic acid-{ -s0 s 7.2 6.9 7.9

kaempfer0|— -7.9 -8.6 -8.5 -6.3 -8.6
luteolin| -ss 9.0 9.0 -6.4 8.7
myricetin{ s -8.7 T -6.3 -8.8

| 10

quercetin{ s7 7 w3 o3  ss -

EGFR JAK2 MMPL PPARG PTGS2

8 NFIEESBHERE
Fig. 8 Heat map of molecular docking binding free energy

MMP1-Hif 57 %
9 FEMRSSHSELNTIE

Fig. 9 Molecule docking of active ingredients and targets

WP BP CC. MF. 1F FHid@ 2% 515 2. . ¥ KEGG
N R AT, AN T EEAEFH TR S
KR REREAL @ K . JAK-STAT {5 5381 . PI3K-Akt
S IR I RE AGE-RAGE {55 I
NF-kB i %%

Frok i M2 S 8O R W B E RN 2R EA
JiE AE Wi b S A0 AT T R R B bR R Ak R R )
(AGEs), AGEs J& T AGE-RAGE 15 5l i ili#%
ORFT, BRIP4 0E AGE-RAGE 15 53 424,
it ¥E NF-«B. I N 2K BT (VEGF)
GG SmEE, B 5]k K & R B R
(ROS) MR ML EEE I IGIN, & ROhE JR I 2

BT T BRI 20, AT LA o v 1 S8 3 D 2 80
JAK-STAT {5518, nLAE— @R EFREKRIE
S 8 AN T 3 B ) T B 8 E AN 1260
BHEFTUER, PIBK-Akt {5 5 B2 RS =G
A b A EE L ) — R, ORI DB PR B 4t
P EREE ) B 41 M3 5 DA K R g 15 2 R 4%
— RIWEH R AR R R B 4H R /R 12829, i
TERE R R R bR, B o2 IURE R T R
MERAE, HRAERPUES RAER . M A KD
REZAL SRR RIS E A G, fE—EfRE g
THE IR A I T BB K FERE AL Ym0, R i,
BNIKRPEREAL BT R BN SRS AS . PAI2E, PR
ML ERAR,  CERE PRI 2 IR AR R PR B O L
ITEH

ARSI RIS SNGE T 7 W AR 24 g HOAS [F) 28 3
ARERMERZ LAY 10 4, BLR 5 AMERREE
R E R EIE SR, o ixikis
PER IR 2. KRG T, B, 122
KNBEZR, B, HERER. BAR. .
i w B, HAlReEZAEH T EGFR. PPARG.
PTGS2. JAK2. MMP1 Z§l 5. AT it —SH RS
G5 A SO, itk 10 MEE 555 5
M SR AT TP IR, R ER, B
MUERRRSN, HE 9 MEOL G 55 b B B
JE 44 E H e <-5.0 keal/mol, UiEI&L &S
MAEAZARIFAEARES, MREERS
PPARG Fll MMP1 X2 14 & 45 Rz, ]
e T PPARG Al MMPL 3E 1t 43 Jisise /N, AR S
TR T REEUR, WHENAIBRBOR TS MRHE4E
RATLVEH, HBEE . SR, KBEER. Bl
. Wi R% 5 EGFR. JAK2. MMP1 X} )5 [ 45
AHHBEEES T IR T 2 NS R A RE 1 E
Fofd, ULRHHWBEEIRH . ERIERR. ABEZR. MR
I Rz 2 55 T BE N T R 2 A B R B IR T IS
1, HEMH FEEE T EGFR. JAK2. MMP1 Z:44
SR IR A s R IEAE R o BEAL, 10 MZOML D
o, S PPARG U454 H AR MK, HhBE =
B PTGS2 W46 H HfRe AR, I BHRmAN
BRE] B R A% I IS 2 VR FH T 5 PPARG 1 PTGS2 #H
DRI P AR SR FEVE TT R R A IR

Hhy L] B B TS e K K AT U R
AT DR ER K LA s, H AT IR O HaE K th
B BRI R R L, TR L RE S R



FEITHBEOH 2024F9H AR & 5l A&

Drugs & Clinic

\Vol. 37 No. 9 September 2022 - 1985

R ORI EIR, A8 R SO O A R, (R
B2 I D WL FR oSS =) AGES (7242032, %
T JAK-STAT 15 518 % M KPR PTAM LS AR
LS B AN VE B34, BEAERR N R AR Ly — N
Bkt &Y, HAMRBRIPLRPUAIERB, HH
TR, RS I8 I H ] S E SRR B PRI TR
YERIBS, FERE R UM R AS H, AR R R e % i@
I AR E AL S AL EE (SOD) [RiETE, TS F
PUEAL AR BT T A7t 26 nT DUIE I 5 5 R 5% 25 1)
SR G IR S U AR AU S T B R )
B MBEE R, 3B AT DAREAR— b (NOD. IR
R F-o (TNF-00. EAARZE (L) 18, IL-6 55
RAE 7138, 3] TNF-o %5 510 8 4 2 A K7
VEGF RIAFIR KA MMP-9 [13RIA, Mifi &
FEBUA . TR B SR AN ML B 10 A FH O Mt B 3o
HIEERA G, KT R T SR A A
SRR S N B R RVRTT AR, &
EEWFICRI, Mt 2k n R RS B 4
T 0 W PR K SR R AR 7K ST,

ZE EFTIR, AT A 4R 25 B 2 N B, Gk
HBEIR AN T IR T PRI R IRIAZ O 238U 5y o A
AN T R 5 B A LI IS AR LR L B P
BEARR IS s 007 A PR 7 A A 5 S i %
A RIEER, R RILT 72 ZHAH
RE R, FLAROE 1 R TS PR 5 5 T e A
(285 RABMEAE, UE B ASHIE 55 W 28 24 382 48 BRK mT 47
PEo ARG BAFH R OTEE R P B £ R
FH -0 PR3 AR S0 IR 7T, g 8T LA B AL &
VR TT WS R A 7 THEEAT BE RN BAR I 5T

FlEFR HAGEHEARELEAEY R

SE R

[1]  ABES, PR, 4F I BRI AL P T EE AR BT il
[]. REERKF2, 2022, 28(4): 452-455,

[2] Peter-Riesch B. The diabetic foot: The never-ending
challenge [J]. Endocr Dev, 2016, 31: 108-134.

[3] Tan M K H, Goodall R, Hughes W, Langridge B, et al. A
methodological assessment of diabetic foot syndrome
clinical practice guidelines [J]. Eur J Vasc Endovasc Surg,
2020, 60(2): 274-281.

[4] RIEHT, V. th PGB AE iR TR R R R AR
90 BT ROMEE [J]. PE LR, 2012, 10(10): 269-
270.

[5] FEMSSE. VA VYR T W PR A ek 22005 AT RO

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

2 [J]. IR RS &4+, 2015, 25(23): 53-54.
JQDNY, 247 Rk A WUBSORT 4 PR 2 157 € T Y
BEAER [ R ESF 55520, 2021, 6(6): 106-
107.

), BRI, XUPRA, 4. PEERGEEIR TR A
B o & A IR R BE 50 [3]. A BE 2524 T, 2020,
38(9): 53-56.

FIGTE), BRARRE, JEEA. FENERANE T IRTT 2 TR
P BB AR IR R BT AT [3]. hBE24534R, 2019,
25(15): 81-84.

A0, SRETER, SRiW, 4. (SIS PRAN Tk AE )
iR [J]. ThEEZh, 2021, 52(14): 4119-4129.

Ru J, Li P, Wang J, et al. TCMSP: A database of systems
pharmacology for drug discovery from herbal medicines
[J]. 3 Cheminform, 2014, 6: 13.

Xu H 'Y, Zhang Y Q, Liu Z M, et al. ETCM: An
encyclopaedia of traditional Chinese medicine [J]. Nucleic
Acids Res, 2019, 47(D1): D976-D982.

Huang L, Xie D, YuY, etal. TCMID 2.0: A comprehensive
resource for TCM [J]. Nucleic Acids Res, 2018, 46(D1):
D1117-D1120.

Fang S S, Dong L, Liu L, et al. HERB: A high-throughput
experiment- and reference-guided database of traditional
Chinese medicine [J]. Nucleic Acids Res, 2021, 49(D1):
D1197-D1206.

Lipinski C A, Lombardo F, Dominy B W, et al.
Experimental and computational approaches to estimate
solubility and permeability in drug discovery and
development settings [J]. Adv Drug Deliv Rev, 2001, 46(1-
3): 3-26.

UniProt Consortium. UniProt: The universal protein
knowledgebase in 2021 [J]. Nucleic Acids Res, 2021,
49(D1): D480-D489.

Shannon P, Markiel A, Ozier O, et al. Cytoscape: A
software environment for integrated models of
biomolecular interaction networks [J]. Genome Res, 2003,
13(11): 2498-2504.

Barrett T, Wilhite S E, Ledoux P, et al. NCBI GEO:
Archive for functional genomics data sets--update [J].
Nucleic Acids Res, 2013, 41(Database issue): D991-D995.
Zhang X, Zhang W, Jiang Y, et al. ldentification of
functional IncRNAs in gastric cancer by integrative
analysis of GEO and TCGA data [J]. J Cell Biochem, 2019,
120(10): 17898-17911.

Szklarczyk D, Gable A L, Nastou K C, et al. The STRING
database in 2021: Customizable protein-protein networks,
and functional user-uploaded
gene/measurement sets [J]. Nucleic Acids Res, 2021,

characterization of



+ 1986 -

FIWHBEIH 202FE9H

AR b A

Drugs & Clinic \ol. 37 No. 9 September 2022

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

49(D1): D605-D612.

Zhou Y, Zhou B, Pache L, et al. Metascape provides a
biologist-oriented resource for the analysis of systems-
level datasets [J]. Nat Commun, 2019, 10(1): 1523.

Trott O, Olson A J. AutoDock Vina: Improving the speed
and accuracy of docking with a new scoring function,
efficient optimization, and multithreading [J]. J Comput
Chem, 2010, 31(2): 455-461.

Orm&M, Cubitt A B, Kallio K, et al. Crystal structure of
the Aequorea victoria green fluorescent protein [J].
Science, 1996, 273(5280): 1392-1395.

RIRB, Pistas, Phdh, 55 T ML E L IELE
i 77 BUEE R T 1) B R Al ML 3], R,
2020, 51(7): 1723-1730.

T, ZEAH. AGES-RAGE 15 5l i S0 R M . &5
B [9]. HEEG A4 &, 2015, 27(6): 406-409.
Wi, Mds, Dbery. AGES-RAGE 155 i i 76 b
PRI B T A AL R rp 2B St e [0 P
23R, 2019, 34(9): 1864-1868.

FHE, AL JAK-STAT {5544 558 6 5 i M W PR v
JE AR R RIIBT R [J]. SExE A, 2018,
17(10): 1176-1178.

A, ZEUR, FNE, S PI-3KF SImERTE 11 AUBE KRR
RN ER TR [J]. b RFEEm B
RIZERR, 2012, 13(2): 186-189.

Wang C, Chen X, Ding X, et al. Exendin-4 promotes beta
cell proliferation via P13k/Akt signalling pathway [J]. Cell
Physiol Biochem, 2015, 35(6): 2223-2232.

Blaabjerg L, Christensen G L, Matsumoto M, etal. CRFR1
activation protects against cytokine-induced B-cell death
[J]. 3 Mol Endocrinol, 2014, 53(3): 417-427.

A, AU, EEY, & R mEEEE AL
5 2 BORERIN S T ISR R AR5 (A 52
PO [3]. HEARIEE:, 2021, 24(6): 663-668.
L, KT i R W RE PR 2 IR T RCR 2 M
[3]. AL 5171, 2018, 27(18): 71-72.

Urios P, Kassab I, Grigorova-Borsos A M, et al. A
flavonoid fraction purified from Rutaceae aurantiae

[33]

[34]

[38]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

(Daflon(R)) inhibiting AGE formation, reduces urinary
albumin clearance and corrects hypoalbuminemia in
normotensive and hypertensive diabetic rats [J]. Diabetes
Res Clin Pract, 2014, 105(3): 373-381.

XIWEFE. Hb B A WIS JAK2/ISTATS {5 5 il B gz /s
B B AL P VBV A 5 I SRR T 9T [D]. A K b
BRI, 2014,

ARG, BEMRI. b BER] VR TR RO UL A I RE
R [J]. AEin LIk FE, 2016, 14(5): 70-73.
Verotta L, Panzella L, Antenucci S, et al. Fermented
pomegranate wastes as sustainable source of ellagic acid:
Antioxidant properties, anti-inflammatory action, and
controlled release under simulated digestion conditions [J].
Food Chem, 2018, 246: 129-136.

TN - MEID G FE, MR, EARAT - LaE
IRFETE, S, BEACTRIDRE PR /0 B IR B % 1) et 1R
[3]. "4, 2020, 42(3): 744-747.

FNE S, ZER, 20, 55, ARBREEZNHE R K AL
975 A S A L OE B B2 [9]. T SRR BE S R
SCH, 2019, 19(74): 113-114.

g, XK, b, S R L S 2 I
WrctE [J]. W ETR 44, 2020, 45(15): 3575-3583.
ik, FHmgE MR PURSE. PLR LPTEALTE TR T
HHE [J]. HHZY, 2019, 50(3): 778-784.

Khan H, Ullah H, Aschner M, et al. Neuroprotective
effects of quercetin in Alzheimer’s disease [J].
Biomolecules, 2019, 10(1): 59.

Demkovych A. Effects of flavonol quercetin on activity of
lipid peroxide oxidation in experimental bacterial-immune
periodontitis [J]. Interv Med Appl Sci, 2019, 11(1): 55-59.
Feng K, Chen Z, Peng L, et al. Quercetin attenuates
oxidative stress-induced apoptosis via SIRT1/AMPK-
mediated inhibition of ER stress in rat chondrocytes and
prevents the progression of osteoarthritis in a rat model [J].
J Cell Physiol, 2019, 234(10): 18192-18205.

I, BPORMS, 5K, A& MR N HE B K BB
B A pEAs s I LRI ) LI FE [0 T PEEER R
24, 2021, 38(2): 298-303.

[FriEmiE =Rl



