* 1470 ¢ F48EFE6H 202556 A ¥4k . Drug Evaluation Research Vol. 48 No. 6  June 2025

ET MR IR K AR SRR 1T VA% M7 HuHE w1 s A E R AL

./g\—[]g./}:f\_ 1,2’ i"‘;ﬁ’/—\ 3’ i‘KQ'] 3’ }a %3, ]I’z'j:‘ 'f@]:3, ﬁ}é—g’&é 1,2,3, gg-d;%*{é: 1,2,3*, .‘—\_‘:—;}FSEF 1,2,3*

1. PR ZGE R S B Ae G R & E A S s LA BEEZO A IR A R/ s R R), LA M
210000

2. MEWERAGRY: REHRAR, L5 il 210023

3. LA RGN AIRAR], L9 Eaf 222001

7 E: BRY R TSN o A SRR T AN A BB R R (DND ER N Ak FIR R
REGHBEFHIRES HHTE (TCMSP) K A4E830 A (TCMID), i i%k A% i 7 o 3 16 5 0 RE ol sy @il
UniProt I Swiss Target Prediction ##5 /%, 1RG5  WAHICHE 5 FIFH GeneCards 5 OMIM ¥4 E T DN 78 fE 40
My FETIRIUNEGE, FIA STRING #4fE FE LA A Cytoscape B4 3 £ 11 0T 22 SR ELAE R (PP 2% & “ 244- Tk 1tk B - HE
M7 M4 . R DAVID 308 22X R $E gt AT THEAME (GO) 1R Bt R 53R H AL 415 (KEGG) k& 45
Bro IS xS0 K AN RSB0 AT I0E, #E7R 2 JAAMILA T DN ME ML . 2R NZSZELS 0T, 15321 5%
P 32 MNIEMERGY, 5PN AL 255 Y KEGG @R & E4 R iR, KBRS RS 50 LR J = 24k
(AGE/RAGE) 15518 . Mg T AR 55 5 5000 2 Bk AR R A8 % 25 22 A 5 28 ISR 0 I FE 25 DA G (55 5 Jl g o hah,
O FRFER R, %07 AR E B EE R 6T AGE/RAGE 15 5 il b B80S R U R IFI4E & RE7T . 40 at 45 1
R, AN R HEHT HK-2 AU mobE s 5 7= AR I R I B, JF HAB9E 4] AGE/RAGE {5 5l L0 R ARIE.
510 AR AT ReEid A AGE/RAGE {5 5k, I molil P 80K SO SR, T2V YT DN I H ¥, w] 2824 53 4b
M ZRNT TR TT 17 o

KR AN MRS R WKZES 5758 MRS AGE/RAGE @i

FESES: R285.5 XHEARERS: A XEBHES: 1674 - 6376(2025)06 - 1470 -15

DOI: 10.7501/j.issn.1674-6376.2025.06.009

Mechanism of Danggui Buxue Decoction against diabetic nephropathy based on
network pharmacology and cell experiment

HUANG Xuangi' 2, WANG Xuesong?, WANG Changzhou?®, ZHOU Mao?, CHEN Ya?, ZHANG Chenfeng' % 3,

YIN Hongmei' %3, WANG Zhenzhong' >3

1. State Key Laboratory on Technologies for Chinese Medicine Pharmaceutical Process Control and Intelligent Manufacture,
Nanjing University of Chinese Medicine, Nanjing 210000, China

2. Knion School of Traditional Chinese Medicine, Nanjing University of Chinese Medicine, Nanjing 210023, China

3. Jiangsu Kanion Pharmaceutical Co., Ltd., Lianyungang 222001, China

Abstract: Objective To investigate the mechanism of Danggui Buxue Decoction (DBD) against diabetic nephropathy (DN) based
on network pharmacology, molecular docking and cell experiments. Methods Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform (TCMSP) and the Traditional Chinese Medicine Integrated Database (TCMID) were used to screen
the active components of Astragalus membranaceus and Angelica sinensis in DBD. Potential targets of these active compounds were
identified using the UniProt and Swiss Target Prediction databases. Disease-related targets of DN were retrieved from GeneCards and

OMIM. Protein-protein interaction (PPI) networks and a "drug-active component-target" network were constructed using the STRING
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database and visualized with Cytoscape. Functional enrichment analysis, including Gene Ontology (GO) and Kyoto Encyclopedia of
Genes and Genomes (KEGG) pathway analysis, was performed using the DAVID database. The key findings were further validated
through molecular docking and in vitro cell experiments. Results Network pharmacology analysis identified 32 active components in
DBD and 255 overlapping targets associated with DN. KEGG pathway enrichment revealed that the core targets were primarily involved
in the AGE/RAGE (advanced glycation end products/receptor for AGEs) signaling pathway, atherosclerosis pathways linked to lipid
metabolism disorders, and other critical pathways related to immune response and inflammatory processes. Molecular docking studies
demonstrated strong binding affinities between the major bioactive compounds of DBD and key targets in the AGE/RAGE pathway. In
vitro experiments confirmed that DBD significantly attenuated high glucose-induced inflammatory responses in HK-2 cells and suppressed
the expression of core proteins in the AGE/RAGE signaling pathway. Conclusion DBD may exert therapeutic effects against diabetic
nephropathy by inhibiting the AGE/RAGE signaling pathway, thereby alleviating hyperglycemia-induced inflammation. These findings
provide a scientific foundation for further research into the pharmacological mechanisms of DBD in DN treatment.
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Decoction formula

#Ek TRk HR S
S1 YZ230404 YP230402
S2 YZ230412 YP230406
S3 YZ230412 YP230416
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SR FRFE, EE 5% CO, [ 37 ClEIEE: M+
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NF-xB [f] mRNA kK3, 5175 0K 3.

&3 319F%
Table 3 Primer sequence
H P SIMFEFI05°~3°0
1L-6 F-GTAGCCGCCCCACACAGA

R-CATGTCTCCTTTCTCAGGGCTG

RAGE F-CACCTTCTCCTGTAGCTTCAGC
R-AGGAGCTACTGCTCCACCTTCT

NF-xB F-GCAGCACTACTTCTTGACCACC
R-TCTGCTCCTGAGCATTGACGTC

GADPH F-GTCTCCTCTGACTTCAACAGCG

R-ACCACCCTGTTGCTGTAGCCAA
2.5.7 Western blotting VA2 AGE/RAGE 15 518
PRAHOCHEE 1 X NF-xB BEHERIE  HOMEA KA HK-2
A, LAREAL 1 X 100N HERN T 6 FLAR T, 322,537
TR AbEE, YSCERRTIEAE . BORIZE AT b
M s BRI EHANH, [ RIPA 47
BIRBUEEE A, B EIEH BCA Ve E FIREE, A
e PR, KM 10 min, BEIEARS, &

SDS-PAGE ##i LK 7385 J 4% 1) PVDF Jii I, H4f
HINE A TR, SY%BtlasEgy=iE i 1h, 435
A AGEs. RAGE. NF-kB J% B-actin, 4 ‘CH¥ &
%, TBST ¥l 3 ¥k, BHK 10 min, JIASTR. L,
FIRIFE 2h, FEAFROCRBA ERR AT, TE
L34, i Image J TR B EAN RIA & .

2.5.8 SiiteEadr @it SPSS 27.0 A4 T AL EE,
Bl (X ) Fon, LA ELECR A BN R T £ 5
BT, P ELBCR F B/ N 3505 P<<0.05 Ron 2 {7 B

Bt E .
3 4R

3.1 MEHBFLER

3.0 IEMER R TERE S UREE ¥ TCMSP.
TCMID #4f FEAGT 2 HH S MRS, DA IRAE YA
FE (OB) =30%. 25245t (DL) =0.18 fiklis,
Al (HPEZ ) (2020 FERED FAHFSTERIY, K idss
BOTNIETL, SRt 32 NMEMERr CHIA 8 AN I
244, WK 4, WEIKRZ NI, R AR
AL, 193 539 MEMERS L, 2714 > DN AHIGHE
Ko BT Venn EMT, 193] 255 MZY-p ki FRE
BAEN G IAFMILZIETT DN TS AESE . T 1.

F4 HUEMMAE RS

Table 4 Active ingredient of Danggui Buxue Decoction

21 P 1] WEM AR OB/% DL
PR MOL000358  B-%+ f§ /5 (B-sitosterol) 3691  0.75
PR MOL000449 & &% (stigmasterol) 4383 0.76
)| MOL001942  SERHTHHZ (isoimperatorin) 4546 0.23
)| MOL001956 8- FIEFBXAT#H A EE (enidilin) 3269 028
E1S MOL003957  1-FA3-2-+F b dk-4(1 H)-¥i# 8 (1-methyl-2-pentadecyl-4(1H)-quinolone) 4452 0.46
4 MOLO000360  Fi[#E2 (ferulic acid) 3179 0.74
4 MOLO011782  ZANEE (ligustilide) 2350 0.07
PR MOL003590  %4)J9% (angelicin) 3691 0.75
B MOL000211  F#EfE#R (mairin) 5538  0.78
R MOL000239 4R ZEZ (jaranol) 50.83  0.29
B MOL000296 ¥ #H BT 7t (hederagenin) 3691 0.75
IS MOLO000033  (3S5,85,95,10R,13R,14S,17R) -10,13- " H F£-17-[ (2R,58) -5-F 3 ¥ e-2- 3623 0.78
3£]-2,3,4,7,8,9,11,12,14,15,16,17-+ & -1 H-34 % [a] FE-3-FZ[(35,85,9S5, 10R,
13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan-2-yloctan-2-yl]-2,3,4,7.8,
9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-ol]
B MOLO000354 R RZEH (isorhamnetin) 4960 031
B MOLO000371  3,9-—-O-H 3B &AM (3,9-di-O-methylnissolin) 53.74  0.48
B MOL000378  7-O-methylisomucronulatol 74.69 0.30
g MOLO000379 IR FLF (9,10-dimethoxypterocarpan-3-0-B-D-glucoside) 36.74  0.92
HK MOLO000380  (6aR,11aR)-9,10-— H 5 B 18 b-3-O-B-D-ML M i 4 Hl [ (6aR, 1 1aR)-9,10- 64.26 0.42
dimethoxy-6a,11a-dihydro-6 H-benzofurano[3,2-c]chromen-3-ol]
B MOL000387  BEZRXUEE (bifendate) 31.10  0.67
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2V T 9hd EY AR OB/% DL
B MOL000392  Hl|T=4#{E# (formononetin) 69.67 021
B MOL000417  EZEREM (calycosin) 4775  0.24
B MOL000422  thZH (kaempferol) 41.88 0.24
B MOL000433 & (folic acid) 68.96 0.71
=) MOL000438  7,2- " ¥83£-3" 4'- — F 4 3 53 31 )5 [ (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl) 67.67 0.26

chroman-7-ol]
O MOL000442
O MOL000440

SO S IEE-7,2'- —-O-F % #EH  (isomucronulatol-7,2'-di-O-glucosiole ) 4928 0.62
1,7-— 353,90 ~H A I (1,7-dihydroxy-3,9-dimethoxy pterocarpene) 39.05 0.48

B MOLO000098  #fit f# & (quercetin) 4643  0.28
Eig:s MOL002565 S48 E (medicarpin) 4922  0.34
Eig:s MOL009290 E& R HHIH &M (calycosin-7-glucoside) 549 0.81
Eig:s MOL000407 ¥ (astragaloside IV) 22.50 0.15
B MOLO000405 #2111 (astragaloside I11) 31.83  0.10
B MOLO000403  #TEE1F I (astragaloside I1) 46.06 0.13
B MOL000401  #TEE1F I (astragaloside 1) 46.79 0.1

e B NIl DN

1 ZY34MM;%-DN 81 Venn
Fig.1 Venn diagram of Danggui Buxue Decoction-DN target

3.1.2 PPI W& AT SiZOIEARIE R “3.1.17 i
SRAFM LA HE 5 5 N STRING il 20 #r, JFiEid
Cytoscape 3.9.1 # { v] ¥4k PPI ™ %%, FJH
cytoHubba i {73 i e HE44 17 10 E . W3 5.

&S5 PPINLERT 10 5
Table S Top 10 targets of PPI network

i ] A &
1 SRC 27
2 STAT3 23
3 AKTI 22
4 PIK3CA 20
4 ESR1 20
4 PIK3R1 20
7 JUN 19
7 CTNNBI 19
9 EGFR 18
9 PIK3CB 18

3.1.3  “HI7-Zi-Rr-EE RN s
H Cytoscape 3.9.1 BMFACFRAT R “ 2504 -5 14 18 73~
SRR 2%, W 2. 12 Network Analyzer 115
AL AR S LT, 1% 253 183 ANTY AL 691
i, Hhweah e T, WEER AT, %
MR RSy, LSk, GEKITIE A
R SERRI AR AN DN FER 2T 2 &
gy 2R R R R .

3.1.4 GO }% KEGG @ sEHEMT GO IhigE 4%
MR EIR, 4 P<0.01 §fik)s, 53] 790 2 GO
S5, Hri BP 677 2. MF 139 %. CC 74 %, 4%
AIEECHT 8 AT I MAALEE, DL 3.

KEGG @i i, 4 P<0.01 ffik)E, It
53 148 ZIBEEEE R, A7 15 % WK 4. BHEIEE
. AGE/RAGE 15 5@ Rz, R
% G PRI AH IR e B R L S
3.5 COCHERIE MR- OB AT 2 A
F|H Cytoscape 3.9.1 #RAFHEIGE “ SBEE M Rl - -
g M, FRR R, IR 198
AT, 1025 %630, EEANETT, AR, 8%
EONTEMERY, WESENIER, SOOI
W28 45 R BIRAFAE 1 M T H 2 MO A EAM
FEAERH, WAAEARSFAER T 1A S EE
LG, R ER T 1AM O S AN 2 415
SIS, KUHERMNLZ T R IEIT 2 R 2T
Z WM DN, YRPHR T 4 H4MILZXT DN
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FEZ TR E AL, W 5. Hd,
DN #HehH % HIiE N AGE/RAGE 15 5%, HE2%
DR FEE T KR b, R DLHAE NS
SEANARSEIGI0 IE @ . 20 PR 24 UM I 32 9 1
S BEATHER, HEZRT 10 IR E R W 6.

31,6 4 X #EEUE A A Pymol #K 4 XI
AGE/RAGE i@ ¥ % 0 S % (RAGE. NF-xB)
BEAT 2K INEALEE, 430 5% 0 i TR i
X% o AZCTEPE A ELEE “3.1.57 TR HER AT 10

KSR o (R ZG0) FIE 2 W25 B4 Ak
g, 312 AR, BE KRR 3,9-di-0-
methylnissolin. fETTE . A ER . (LZEMH . MK Z.
FMEE R, B, 72- -3 4
Ferrlc. BAREINEAEE . P ENYIA
H S-AHERKATHANE. MR, 5
AGE/RAGE 8 % 14% 0 55 8 [ RAGE. NF-«xB i
T FXHEIFE LRI EE, R ER 12 MEESS
5 RAGE.NF-kB 1173 ¥ 45 & #83)<-20.9 kJ'mol !,
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Fig. 2 Danggui Buxue Decoction "compound-drug-component-target-disease' network

RNA polymerase 1 transcription factor activity, ligand-activated sequence-specific |

Positive regulation of protein kinase B signaling |

Positive regulation of ERK1and ERK2cascade ]

Negative regulation of apoptotic process |
Positive regulation of gene expression |
Negative regulation of gene expression |

Response to hypoxia |
Protein kinase B signaling |
Inflammatory response
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DNA binding
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Protein phosphatase binding
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Fig.3 GO enrichment analysis of Danggui Buxue Decoction in prevention and treatment of DN
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Pathways in cancer -
Prostate cancer -

AGE-RAGE signaling pathway in diabetic complications - —lgP
Lipid and atherosclerosis - 2
Proteoglycans in cancer - =
Kaposi sarcoma-associated herpesvirus infection - 20
Fluid shear stress and atherosclerosis - 18
Endocrine resistance -
EGFR tyrosine kinase inhibitor resistance -
Prolactin signaling pathway - Count
PD-L1 expression and PD-1 checkpoint pathway in cancer - * 20
Insulin resistance - :-)18

Chemical carcinogenesis-receptor activation -

Hepatitis B-

Pancreatic cancer -

0 10 20 30 40
Ratio

4 HYIFHMIARGE DN B KEGG BEREE S
Fig. 4 KEGG pathway enrichment analysis of Danggui Buxue Decoction in preventing and treating DN

N B Y
2 AKMLZ)
Angelicae " ;
3 9 % . Astragali Radix
Sinensis Radix
FA enulic acid
Calycosin Formononatin
1-Methyi-2-pentadecyl-4(1H -quinalone. Bifendate
Beta-sitosterol Astragaloside Hil
Hederagenin Mairin
1,7-Dihydroxy-3.9-dimethaxy

plorocarpena Jeaucronuie
7-O-methylisomucronutatol Astragalosice |
Cradilin rgeiin
Isomucronulatol-7 2 di-O-glucosiole Medicarpi
\carpin

Isoimperatorin Kaempferol

9,10-dimethoxyplerocarpan-3-O-f-D-ghucosise Calycosin-7-ghucoskie
Quercetin Astragaloside Il
3.9-d1-0-methyinissolry Sigmasterol
Ugustilide Astragaloside V
J'rw,.somnem{“"’""”"“
5

- 4

ESR2 -CYP2DB’ ACHE = NOS2  LOM

5

PIPIC ALOXSAP JAK1 PDESA . APP  TNF  CFIR

PLAT ' COM PIKICB  XDM  ERNI  SLCSA1 ADORAT MAPKS = SRC  MAPZK! EIFZAKS MGAM

VEGFA NRICI PPARG MTOR = NOX4 MMPS NFE2L2 CTSB  SRT1 PIKICG. LNPEP MTR2A

AVPR2 AKRIBI PON1 = FTO = TIR

@

NRING  GEPD  CAMI AFKBY PYGM  NQO1  FABPY

FLT! | BRAF HSPEOAA] COMT  AKT

STATS “TGFBR1 PKICA ALOX1Z KDR PLAXG2A JUN
LYZ  CPA1 AXRIBIO FGF2 PIPNT VCAM! BDKRB2 UTSIR - HRAS = MMP9  CCRS  PARP1
PIPNI1 GSKIS ACACE EGFR = HPSE CYPMALCTNNGY. VOR  PRSST . FOFR1 CCR1  MNR
SELE  JAK2 CASPY L2  MWP1 | GLOY EPHXZ | FABPZ  PLG CYPIAZ GSTP1 TURM
MWP3 PTGSZ BCHE  F2  NRIHQ PPARD CAR1  SiH  ALDH2 | MAPT RPSEKE) ESRRA
MAPKI4 MMP2  F) - ACP1 HDACO. PPARA PIKIR1 . TTR  RELA HMGCR PLAU ~ ESR1
ACE  TRPVI HSO11BZ NAMPT MAPK] = GOK MAPKIOCYP11B2 CEL . INSR . AR LGALSI
SHBG = REN WSD11B1 DRDZ AR1ME - TERT  ATM SLCSA2 DUT  CYPIA1 CREBEP KCNAY

PIKICO . MIF  1GFIR  MPO

LU “REEER D - OSBRI

Fig. 5 Danggui Buxue Decoction "key active ingredients-core targets-pathways" network

F 6 HYARILIAFT 10 SEMHR S
Table 6 Danggui Buxue Decoction top 10 active ingredients
By JEE
3,9--O-H B EHM (3,9-di-O-methylnissolin) 37
HRFEZFK (jaranol) 36
S MZE&K (isorhamnetin) 34
112/} (kaempferol) 33
it 2 2% (quercetin) 30
FiIZEER (ferulic acid) 29
FIMEFE (medicarpin) 28
WIS (methylnissolin) 26
7.2- R ARSI R (isomucronulatol) 26
8-Sl BT HIAEE Cenidilin) 26

R 12 MEMERST S RAGE. NF-«B AE T
ity it a RAERENET. WK 6 fs, 12
KRS PERLSr 5 AGE-RAGE 15 518+ 1) 2 M

O EAB ARG S B2 MEOEAS S
B0 AT 208 3 o rTdAL, Heah G UKl 7.
32 FEFWIEEAR

321 LREMFELR S ENETTELEMN
FLERE 8. WM H S ENE LT ENE
SAERILE 9, F oIk B R, PIPERE
AR W, RIZITE T R R .
322 AMXRREE MMRMEHELTEN Y=
54 616.438 40 X—4 254.781 12 (R*=0.999 9), *H
FIBARRTAE 1.755~112.292 pg-mL ' M R R IF; &
SO SRR AR M TR Y=33 065.803 07 X
—9413.011 49 (R?=0.999 9), L7 2R
HIFEEFAE 2.561~163.921 pg'mL ' &M R R, B
BRI TEN Y=1.527 01 X—2.308 52 (R?*=
0.997 6), FIAEEHHIE 0.360~23.060 pg-mL!
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323 REEE. faEtE. EENRE BEERR

RAGE=] -20 - —27 =29 =30 29 -28 29 30

NF-kB= 29 — —29 =30 —30 30 28 29

‘T_; :TVE Et it E g :":E éi‘; &k mol ™
5 Eo= ¥ oE o=
by s = ' =
1= o I =
: R o
- % b
-
&
b,
6 DFIIEREEEERE DT

Fig. 6 Heatmap analysis of molecular docking binding energy

)

" RAGE-8-% 1T H RE

AR T VR R BT R R 5 &1 RSD A4 0.32%, Eie
S o R 2 B E A B RSD N 0.28%, B TE &
H[1 RSD 4 0.79%, 3L E Ry % FE R4 Fa
E PG HH PR L 2 1 RSD 4 0.38%, Bi& K
1l 58] % BE S 10 RSD N 0.67%, B H & =M
RSD K 1.43%, FRIMRETRLE 24 h WIbEE
Rif; HEMRKEFTEER & 21 RSD 4 0.34%,
B A8 5 S AR A B TS & RSD N 0.37%, R H
S B RSD N 0.08%, FHAEE MR,
3.2.4  NFEREICRIRLS BT 2R ER V- S5 N (R Usc R
4 93.80%, RSD N 2.21%; &5 5 B B 5 2 p 1
BIEE R %A 97.02%, RSD A 2.60%; 51 F T
SESINEERIUS g 98.09%, RSD A 1.45%, B 2 4

A CNFSBRIE

E7 FoEMERS S0 RS FRHEE

Fig. 7 Molecular docking diagram of some active ingredients with core target
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2
AN T
MI‘ ftlﬁnmﬁ/&
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l. } ]
1 _—
Mgk ;
7/ il ‘-;,_,___” e Lﬁnn(ﬁl&
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BRI A 2-FIHR.
1 calycosm 7-glucoside; 2- ferulic acid.
8 FMIER (A) SEHERAWABHEE (B) SMHE
ERMERGILE
Fig.8 Chromatograms for specificity investigation of assay

method for ferulic acid (A) and calycosin-7-glucoside (B)

Yo TR
) iﬁﬁcuulﬁtﬁiiii
|3ﬂ PEASR R
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RERTANAEERMEREIERE

Fig. 9 Chromatograms for specificity investigation of

24 26 28 30
&9

assay method for astragaloside IV

B VAW B R AT

325 ZRUGEMER RS ERNE  5RRW, FTHL
R R =N 0.213~0.322 mg-g ! %hm%ﬁ@lﬁ]?ﬁﬁ%
PETF SR 4 0.294~0.805 mg-g !, TS T &
W 0.937~1.740 mg-g™', HIFELIME T +30%M
R ZHGEUERE SR B —FaE, AR NE 7. 7
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x71 HEMRRESBNEER
Table 7 Reference sample content determination results
FRERE/(mg-g ™)
PIEtie  BEREIEEET KT

it

S1 0.322 0.443 1.318
S2 0.213 0.805 1.398
S3 0.254 0.294 0.937
S4 0.251 0.879 1.273
S5 0.282 0.430 1.416
S6 0.274 0.442 1.348
S7 0.238 0.444 1.502
S8 0.242 0.425 1.219
S9 0.304 0.753 1.740
S10 0.281 0.456 1.590
A 120 7]
100
= 50
960
w0
= 20

WHEE 12,5 25.0/50.0 100.0 200.0 400.0 800.0

UM (g mL )

55500 B2 PLAS

JE SN IR I FE SO HEIR 1L ERE ST S
33 ZHRESKIGEER
3.3.01 AR LSRNz HK-2 404705 21
o i 10-A s, 12.5~200.0 ug-mL! 2405
Mz HK-2 4035 1A 23 520 (P>0.05),
B AZ o B AR RV Bl P 2 VAR I3 X A U
PE; W 10-B s, HK-2 4025 ¥ %6 2 6 T T,
YA FER N 40 mmol L1 Ny, 4HMUAENE K FEAK
(P<<0.05), FFHBEAEWREEA W, 52005 e
& (P<0.01).
3.3.2  HEFMMA AT ERE S S HK-2 20 58 5 514
sz anfE 11 Fros, SRR AL A e b s, AR
HK-2 A 7% 2 R (P<0.01), UL EBES
B 1204

100 7 g
80—

o
o
¥

e 0,

2

ik
6()

40

20

W 75

A5 10

20 40 B0 160 320
A (mmol L)

“P<0.05 "P<<0.01.

*P<0.05 **P<0.01 vs control group.

10 Z)A%hi7 (A FEEHE (B) 3 HK-2 HEFERIFM (X5, n=3)
Fig. 10 Effects of DBD (A) and glucose (B) on survival of HK-2 cells ( X s, n=3)

1207

100+
£ 804
i 60
£ 401
£ 20+

AP B 50100 200 AR

LR A/ (ug mL ")

120 ##
100 " e

804
604
404
204

AP B 500 100 200 IAFRFIE
LT M (ug-mL ")

H5xIBA R #P<0.01; HHMALE: "P<0.05 “P<0.0l.

#P <0.01 vs control group; "P<0.05 P <0.01 vs model group.

& 11

LYFRMIL A = HET 7 HK-2 4APETE5ERF IL-6 /K FRISME (X s, n=3)

Fig. 11 Effect of DBD on survival of HK-2 cells treated with high glucose ( X s, n=3)

T HK-2 40 2 RESR R ALE B R Ty SR L
B, MMz &. B m R E A A R T
& (P<0.01), TR MILZ X T =ibE 15 S HK-
2 4 M S E S A R EH

3.3.3 ELISA VENMEdM Figw+ 1IL-6 KF 5
X R AH L, AR A 4 A 1L-6 /KTt (P<<0.01),
YLE ST TR, AR A 7 RO0E SO, BBk

SER T SRR, HIARMLAIK. F. m
IR IL-6 /KPR (P<<0.05. 0.001), Ut
B 2 Ak Lz B — 8 PR AE

3.3.4 QRT-PCR iEkal4nfE IL-6. RAGE. NF-xB
mRNA /KF Wi 12 fiw, S3RALE, 45
WET- s, PR HK-2 408 NF-xB« RAGE. IL-6
mRNA FiETFHE (P<0.01); SHAHLE, 24
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WG By FREIREYH IL-6. RAGE. NF-kB YIS, ZmkETiis, B2 HK-2 4Hi AGEs/RAGE
mRNA FiLFEK (P<0.01). TR AR [ M NF-«B B F#RIAT R (P<0.01); 515
3.3.5 Western blotting iAfI4HM AGE/RAGE {55 B, MUaMmizm. . REAREH AGEs.
PAHCER A L NF«B FEEFRE W 13 for, 56 RAGE. NF«B EAHFEFE (P<0.01),

£ oo % 84 e 8- i

2 # 2 o 2 T

) = :

'—) '|:<'\J 6 T _‘E 6

= = P = s

Z E 4 s £ 1 -

« < T < T

Z £ > - 2

g = T = 2

a Ly o

: § 0- S

T WM 50 100 200 AT R 50100 200 A B 50100 200
IHFR M A ug mL 'y SR LA (g mL™ YRR M (g mL ')

x4 #P<0.01; SHERALE: “P<0.01.

#P <0.01 vs control group; *"P < 0.01 vs model group.

12 HJIA AT HK-2 48f NF-xB RAGE. IL-6 mRNA RIZHEM (X +5, n=3)
Fig. 12 Effect of DBD on mRNA expression of NF-kB, RAGE, and IL-6 in HK-2 cells ( X £s, n=3)

RAGE| =~ "0 s s s (]2 X |
AGFs| o S o - - (62 X ¢

NF-KB| o o o o e 0.5 X107

RAGE/B-actin

B-actin| wee s a— a— - |12 X< 107

#ME R 50100200
b LA (ug mLY

SEORERL 50100 200
2 IH ML/ (ug-mL~Y)

AGEs/p-actin
NF-kB/f-actin

|

0 'l T T 0

A OFER 50100200 AR FERL 50100 200
2IH R L (ng-mL™y U L/ (g mLY)

EXRALLR: #P<0.01; SHBALLE: “P<0.01.

#P <0.01 vs control group; “"P < 0.01 vs model group.

E 13 LY MAX HK-2 4888 AGEs/RAGE 55K NF-xB ZERIZHEM (X5, n=3)
Fig. 13 Effect of DBD on AGEs/RAGE signaling pathway and NF-kB protein expression in HK-2 cells ( X s, n=3)

4 Tfig 7 R 7 R 2 TR,
REINFATIR AW TC SR B B ASHIE Uk T W 2% 25 B2, X A0 L B iR

RAEAE DN I FEEZHLHINS, T ME LR R DN s PR A TS Rt AT 1 ke, JLIREY
TIAGEZRIIAE DT, FEURFAAE S, 2 VA4S DN RISZEERE T 255 A, #yt “825-4
AN E R E K AR a0 T2 —, & Y-SR -0 7 Mg, JEET T GO DhReAN
B Z T IRARGTT &R, CHAENGE B iRE KEGG BN, ikt AGE/RAGE {55 @Al
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REN 24 ITFMILIZAYT DN RIMLEE Y M “och:
TV Ry A% 0o B P I I 2%, BRI HE K
SN R 5 AGE/RAGE 815 FH (i HE
G 10 FEMERCSY, B EE T 3,9-di-0-
methylnissolin. FETTE . FMZER. L. %
R ORMEHER., EREMER., 72- 2R34T
A2 S B e DA B S A R (1) 84 FH 3 SR R RIT #H Y
FEANPTELRR, XUER s ZHORIE T H AW, D8
FIRTEZME, X—45Rt 5HEEPNE K
ERAH V)& o WM TR RS, BT 10 H
(3 TE RS N BRI B T 2 28, SCHRAIF AR
HEPHR L HKB T RRABEIL. LA
oy BT SEAE RO HEZET 10 S IE S
NEWRERE G RS, TR T &
TERB ARG BA M SO 73
S, ek MIRIGHR, 8% B T FA o A4 0 55
PERIRY221, G54 SCHRIT S0 O T A B 1 I 2% 2 3 2 5
EICIE <

NT IR R TR, K SRS
J oy A% Lo s - X 2% R EEALHE A BT 10 35 1
B4y, *hFE (P EZE L) 2020 AR E B 1 A
B B IR A A AT, 3R 12 MR
4y, 5 AGE/RAGE A% 0 8 AT 07Xt
FRUOUE, 7 T el R B 2 VAR 37 Hh 3 M
oy BRI 515 SIE B AE O P O R AT A RS A

N PRAE B AR SO0 (R 2 PR =, AR 7008
LN FEHERE S FR BRI T, DA AR
S P S 5 P () R R R R AR . s
HERE S K B2 2000 AN [ B2 V5 HR A 00 B 1 5
Wi, [R5 Rl — 3B 43 0 4% 245 B2 BF 90 00 T 1 R
SIRITRIAE R, R SOERERTAEIR . B S R A A
P B8 R VTR AR B A TR R . T
PEIGUE S R R VBT EEER . B8 S TR A
TS FE I S O vk B R iR R AT AT
Yo ZHCKFES S RN E SRR, AR IS
FES R R o S AR BT Y, R I U
FER RS —FaoE, Bk FE SO HERASEUERE &
AT J5 82 HI 40 S 3636 E

BT H A 40 mmol-L™' % %) ¥ 171 HK-2 2
ff2 48 h, %37 DN mrffRIERAL, A T 7
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