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Mechanism of Qijin Mixture in the Treatment of Kidney Stones Based on Network

Pharmacology and Molecular Docking
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(Abstract] Objective The mechanism and potential targets of Qijin Mixture [Huangqi (Astragali Radix) Jinqiancao (Lysimachiae
Herba)] in the treatment of kidney stones were predicted by network pharmacology and molecular docking technology. Methods
Multiple databases were used to obtain drug active ingredients and disease targets, their intersection genes were selected; Cytoscape
380 software was used to construct a “traditional Chinese medicine—component —target” regulatory network, and the intersection
target genes were imported into the STRING database to construct a protein—protein interaction network; and topological analysis,
GO and KEGG enrichment analysis were performed for the intersection genes; the active ingredients and the core gene molecules

were docked, the lowest binding energy was calculated, and a molecular docking model diagram was made. Results 21 kinds of
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active ingredients of Huangqi (Astragali Radix) were obtained, 10 kinds of active ingredients of Jinqiancao (Lysimachiae Herba) were
obtained, 396 targets of Huangqi (Astragali Radix) were obtained, 263 targets of Jingiancao (Lysimachiae Herba) were obtained, and
109 intersection genes were obtained. According to the results of KEGG enrichment analysis, 9 action pathways were obtained; the
effective ingredients of Qijin Mixture in the network diagram of “traditional Chinese medicine—component—target” were quercetin,
kaempferol and isorhamnetin; quercetin was stable in docking and binding with core gene molecules. Conclusion Qijin Mixture can
treat kidney stones through multiple targets, multiple pathways, and multiple components. Quercetin, kaempferol and
isorhamnetin may be the main active components of its therapeutic effect, and its potential mechanism of action is closely related to

inflammation, oxidative stress response, metabolism, hormone and immune pathways, and its targets may be related to multiple genes

such as AKT1, MAPK1, MAPK14, TNF, ESR1, JUN, FOS, TP53, MYC.

(Keywords) Qijin Mixture; kidney stones; network pharmacology; molecular docking; mechanism

B 4 A I IR AR UL e 2 —  HL R R
CikE] 19~20% , &4 F IS IR IT R R R R
it 509, H.A & 4547 B E PR A REETE KR, 31
HF ARG 2 U0 £ w5 A0 ohdi e e A
AR GBI AR RSB CA R, BEA
Be B AR AR LR B 25 A IR YT F BB TER
Wit 2 (B AT i AR S AR A B A R R 1 EUR
WRIRIE AR Z 28 B I S

V4 A T P R A N W R TR -
TR ) A <Atk ik A K K
N O R AT, T EEZGIRYT B A
&R, HIRRIT R R % &G 2h =4 aw
PCENT R, AU 43 o G R B ISR T 2, T A
Mk LIRS AARGRER, 428 FRIEAR, W
ARG BRAT KB AR AT R R,

BB R I, T 4 R H U mT 410 1 41 41
B RS 2 f T S TR DR B /N A b
SRAREE U 1 (AR 1 A E |, Xt 2 AR B AR B AR
FHIY, B R ELAT R SR D RE B R RE SN A
PN R E NS A LI (RN

R, A T 4 BR8P 0025 24 10 25 55 BF 9
Z AAXE T R A 2 MR S R b T
G ARG N FIR YT R A A RS I R R
WA BIF 5 1) ) 4% 24 B4 2 R G5 7 o 3 1 R 0 1
G RIRYT B G5 A1 (0 1R AL B 7 7 0 A, A 45
RGBT,

1 WS T

L1 AR I 3R BB i 44 PR AL
DL kw7 B o R R A il h 2 Ry

2B 5 3 M F 5 (TCMSP) (https://old.temsp—e.
com/temsp.php A TR 44 HUIRAEDIFIHEE (oral bioa-
vailability, OB)=30% ., 2& 2} 1 (drug-likeness, DL)
= 0.18 1 g I 14 1 73 i 8 2% 1, B A A5 5 2R A 110
I M L R AR G 7 A K R R O O
FH UniProt (http://www.uniprot.org/ ) 4 2 #5 #2 5 ik
K 24 FRAL IE o

1.2 B 45 R G HE A 3 IR

LA “kidney stones” by £ %% 1] , i@ i GeneCards
OMIM . PHARMGKB . DrugBank 25 % 4% /22 35 5t 5 &%
AAREHE AT, R R 1B T R-4.0.5 A6 B 45 4 i A
ML BB BT He i B 5 25 WA 508 43 A
FHHE 23 HEAT BRI HSE 4R i /E Venn &,

1.3 P2l o A5 58 L ) 4% 4 7

FIFH Cytoscape 3.8.0 i {4 44) v 24 — il 43— 8
SR N 4 O Do 2% R | AR G R N
PO RE S Z MM B R,

1.4 35 PO AR (PP IR 28 546 M #r

% BB AZ BRI I 2 [ A B D R LR A
STRING %4f % (https://string—db.org/cgi/input.pl ) , ¥
P« N 287 9 LU B 8l 43 30>0.9” 18 3T 43 i 14t 2R
I AR B FOC 2 | Bl 25 Bl e F 4 PPL 2%, F]
Jil Cytoscape 3.8.0 % fF, F #4fi 1 Cyto—NCA , i 4
LW 2 v BEBEAT 414D 30T
1.5 GO fil KEGG & %

FIH R &5 R-4.0.5 3 fF & DOSE clusterPro-
filer enrichplot pathview &R P AL SR BL A1 TGO |
KEGG & 84051, ¥ £ W 35 5 4 19 (9 A= ) id 22 (bio-
logical process, BP) 4fiffiZll 5 (cell component, CC) 4>
T I A€ (molecular function, MF)RT 10 I £ i 4 4k



1898 1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

2021 55 41 &

K, P E AR 30 4kl A,
1.6 4y Fx4%

ST e AP R L E A L A AR R T A
HH S DX (9 A R84, R PubChem: CID %508 2
(https://pubchem.ncbi.nlm.nih.gov/) T A BU% 4 93D
S5, BEPER AR IEF RN AT A% O SE B R FHPDB
B 2 (http://www 1 .resb.org/ ) T #5420 56 BFAH G 2R
F19 3D 4544, i AutoDock Tools 1.5.6 A4 k%
AR P VRN U R I8 S R, AT LR N A7
SRR AE A pdbqt #% 20 f# A Autodock Vina %k
PEHEAT o736 B TR IR A 6B 6 PyMol Kk

PEA LI TR AT
2 BB

2.1 TP A 0 DAL (Y i i

7£ TCMSP 4 % H , L OB =30% .DL=0.18
N S AT O 3 A5 B0 T 43 3 30 Bl B R
BRI ER OB {H5 DL B Y 5 06 414 | 2845 B 5C
ik & B0 R A R B A FR BT M Ay, T AR
FE, R E TR PR IR A 21 B, A EREE 11 R (L3
1) KEA RO %F 157 1 8 5 AT UniProt 2040 2 7
T, 3R N I 0 F S () 008 1 A 5 PR 42 Bk A, i

x1GMWEEFERS

R & OB/% DL L
MOLO000211 betulinic acid (H#E AR ) 55.38 0.78 g
MOL000239 kumatakenin (BEFT I 22 %) 50.83 0.29 R
MOL000296 hederagenin (7 & %) 36.91 0.75 Y
MOLO000033 (35,85,9S,10R,13R,14S,17R)-10,13—dimethyl-17-[(2R,5S)-5—-propan—-2—yloctan-2-yl |- 36.23 0.78 Cig:s

2,3.4.7,8,17-9,11,12,14,15,16,17-dodecahydro— 1 H-17—cyclopenta[a]phenanthren-3—ol
MOL000354 isorhamnetin (5 Fl 4 %) 49.60 0.31 e
MOLO000371 3,9-di—~O-methylnissolin (3,9- —-0-F 3t e R k) 53.74 0.48 Y=
MOL000374 5’~hydroxyiso—muronulatol-2",5"~di—-O—glucoside (5°=¥% 3 5~ A HH EE 27,5~ -0 41.72 0.69 [y

HWET)
MOL000378 7-0-methylisomucronulatol (7-0- 1 & 5 B 2= Wi B ) 74.69 0.30 B
MOL000379 9,10~dimethoxypterocarpan-3-0-B-D—glucoside (9,10~ F & JL B 1% -3-0-B-D-7if 36.74 0.92 B

wIHEAT)
MOL000380 (6aR,11aR)-9,10-dimethoxy—6a,11a—dihydro-6H-benzofurano[3,2—c]chromen-3—ol 64.26 0.42 B
MOL000387 bifendate (40U ) 31.10 0.67 W
MOL000392 formononetin (1 #\ £ % ) 69.67 0.21 LS
MOLO000398 isoflavanone (5 # il ) 109.99 0.30 B
MOL000417 calycosin( B R) 47.75 0.24 g
MOL000422 kaempferol ( 111 7% i} ) 41.88 0.24 B
MOL000433 folsaeure 68.96 0.71 WG
MOL000438 (3R)-3—(2-hydroxy-3,4-dimethoxyphenyl)chroman-7-ol 67.67 0.26 Ey:
MOL000439 isomucronulatol-7,2"~di—O-glucosiole 49.28 0.62 Cig:s
MOL000442 1,7-dihydroxy—3,9-dimethoxy pterocarpene 39.05 0.48 K
MOL000098 quercetin (it £ ) 46.43 0.28 B
MOL000407 astragaloside [V (B B 1) 22.50 0.15 g
MOL001689 acacetin (& 7 K % ) 34.97 0.24 G
MOL001790 linarin (5461 ) 39.84 0.71 A ERTHE
MOL002341 hesperetin (1 £ %) 70.31 0.27 R
MOL000354 isorhamnetin (5 Fl 4 %) 49.60 0.31 Bk
MOL000359 sitosterol (£ ff B ) 36.91 0.75 SR
MOL000422 kaempferol (111 2% ) 41.88 0.24 EX2 2
MOL005869 daucosterol_qt (%12 h %) 36.91 0.75 Gk
MOL000073 ent—epicatechin (£ JLF F) 48.96 0.24 G B
MOL007936 rhamnocitrin-3,4"~diglucOside ( B2 11 -3,4- 1) 32.52 0.64 Ak
MOL000098 quercetin (it £ 3 ) 46.43 0.28 R




2021 55 41 &

1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

1899

ZARAT 659 AL, H P 396 4~ Ak 2631
2.2 o gy AN I 4% A A

WAL 1 s, 250 TR 5 A A R ]
A 109 A, B2y AR AR R A
Cytoscape 3.80 FfFr 158 17 35 G ol HAH HOC R
22 1) BT AR AL < 24— J R T 6 TR (12 o B
5 aE RS 1A R0 5 i 2 (MOL000098 ) |
[l 2% 1 (MOL000422) | 57 Bl 2% 3 (MOL000354 ) , ftufi]
53505 84 31,16 A~ HEHE PR AH G b SCIR B 45 e 11
AL A R PTGS2 2E 7 (16 415 1), Hi & NCOA2
HSP90AB1 PRSSI ESR1 MAPK14 JUN AKT1.TNF,
TP53 MAPK1,FOS .MYC .RBI %,
2.3 PPI M4 F140 #0853

i f STRING 4 5 3k PP1 X 2% ULl 3, 4k 98
A AR 377 i, Rl Cytoscape 1 £
CytoNCA AT HFNI BT S FEAH SCFR A7 . A B2 Pt
(betwee—nness centrality, BC) %L #1014 (closeness-
centrality, CC) f&BIE .01 (degree centrality, DC)
5 AE 1) 45 10 P (eigenvector centrality, EC) | J& i
1 3% 8 1 (localaverage connectivity, LAC)F1 %%
L1 (network centrality, NC), ¥ 48 K T Frf 48 b5
PLE ) BE PR HEA TR A | 2840 2 RO o |, e AR AR A0
M 10 4>, 4 31 J2 ESR1 . AKT1 JUN FOS MAPK1 |
MAPK14 TNF TP53 MYC .RB1, L%l 4,
2.4 GO Al KEGG 4

GO & 453 T A= 3 B2 (BP) | 41 L 1 43 (CC)
53 FIIRE(MF)3 AN /K 7 [ B SE R T g, BP EZ W )
EElN e AN ) R A GrATAN FE 2 YA AN

gl

e

B O ARR B A ORI 5 AR G B A ROy,
ARERRLIEA A7 B, IR T
I EEEHNEBERERTEFEE

Xt 4 BT AR VR 4 - B B R T R A AR T A
5 B TR S R B 0 R R AR CC FE
RS A X BB DX O R |V P M A T 5
W RNA RAG B 115 0855 259 53 b BoR. N
& R ST A A G . MF 8 R 2 AR
PE BCAR BTG S IS DNA 255 S
RNA RGBT £ 5719 DNA 854 5k 87 28 [ B
R Z IR A I AN T2 IR
METREEE SZRTR TG R 125655 (KS).,
A ] = AR O SCHRBIE 9T R B, 3 - R RR YT
B &5 4 (0 VR WL 32 2 5 5 J5 R Bl ik s B A 4k
PI3K (4 i Mt LB -3 0 )/Ake (2 IR B) 1R
i % AR 5T U0 0 ) 5 3l ks B 8 {k  AGE-RAGE
( W 301 8 56 AL 7= 40 — e W RE SR AL 2K = 2 1K) 15
53 [ MAPK (22 23 5 05 A6 26 1R ) {5 5
IL-17 (A R =17) {5 5 B HIF-1 (4015 5
F—1) 15538 s TNF {55 308 B 03 R (5 5 % 55
K (E6),

ILERE

2“0 R W

CASF:  RRRS HWMDKT —MPD — PRARDADRAIE RUNKZ PRECA



1900 1w T s 25 K 2244 hitp://hnzyydxxb.hnucm.edu.cn 2021 4F55 41 &

4 REAFNEBEHEAZTEERNHIIN



2021 55 41 &

1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn 1901

response to steroid hormone B
cellular response to chemical stress
response to lipopolysaccharide |
response to molecule of bacterial origin
reactive oxygen species metabolic process
regulation of apoptotic signaling pathway
negative regulation of apoptotic signaling pathway
reproductive structure development
reproductive system development
epithelial cell proliferation {

a8

membrane raft
membrane microdomain{

membrane region

caveola

plasma membrane raft

vesicle lumen

cytoplasmic vesicle lumen

RNA polymerase Il transcription regulator complex
secretory granule lumen

transcription regulator complex

nuclearllrgacg or cﬁa'm

DNA-binding (ESSHalon fador activny

RNA polymerase I|-specific DNA-binding transcription factor binding
steroid hormone receptor activity

cytokine activity

cytokine receptor binding

heme binding

receptor ligand activity

integrin binding

qualue

2e-05

29

Be-05

an

W ||N|||||

o
=3
na
S

B 5 GO B&ELH

Lipid and atherosclerosis ‘]
PI3K-Akt signaling pathway [ ]
Fluid shear stress and atherosclerosis '
AGE-RAGE signaling pathway in diabetic complications .
Proteoglycans in cancer :
R L
waEiBE s neeton $
Hepatitis B ) quakis
Prostate cancer
Breast cancer
Hepatitis C
Endocrine resistance
Hepatocellular carcinoma
IL-17 signaling pathway 1
Colorectal cancer
HIF-1 signaling pathway
TNF signaling pathway -
Estrogen signaling pathway
Gastric cancer
Non-small cell lung cancer
Small cell lung cancer

Apoptosis
Measles

2e-11

2e-11

Be-11

Count
@

@
0
[

Bladder cancer
Pancreatic cancer:
Thyroid hormone signaling pathway
EGFR tyrosine kinase inhibitor resistance
Endometrial cancer

Platinum drug resi

=}

.15 0.20 025 0.30
GeneRatio

6 KEGGC E& 4

2.5 TR

e b 2 — il — B R A 2% b e 2R K
B DR A RO R /N o TR i e 3 kR
5 B2 HE PR F0 43 BT 19 2% 0 3 K] . AKTI L ESR 1, TNF |
MAPK1 MAPK14 FOS JUN.TP53 MYC RB1 #: 101+,
G35 /NGy FECAR AT 4r . 8 Autodock
Vina A AT 70 F X504 Rt RE AN ER 50T
FCR B iR IREE A RE (35 2) 45 A RE/NT 0 Ko i
ARG EA RN R E 1 Py-
Mol H i 47 rTHAL (1 7))

3 g

3.0 EE ARG A AR O
AT 52 0 5 AR L N A A o B 3R A AKT
MAPK1 MAPK14 TNF \ESR1 JUN.FOS .TP53 MYC.,

K2 WMERFUERS EEBRELE S8 (keal-mol™)

i T R4S ik 5 R A4 e
AKTI -6.3 FOS -10.7
ESRI1 -83 JUN -6.6
TNF -8.1 TP53 -10.0
MAPK1 -89 MYC -6.6
MAPK1 -8.4 RBI -8.5

RB1 203 AKT1 BB 2 iR B E5 3, AL
il AKT1 25 B e P it 0 v B /N B JR T
SAESN A RN, ESRT it 7 5 RN HZU VEGF-A
38 1M A A A el 98 E R I I 4 S T E, Jun
Fl Fos X 2 A 5t i K U2 MAPK 15 5 38 #% 19 JiF
B c=Jun 8715 55 2l ko RERE A AT O 10 25 Fh 21 2R
LRI 2R J3 1 5 S 7 51 R e v ke 3 A L
c—Fos AT 56 R T S 05 5 1% 5 G0k LV o 4 14
A A 25 T 1 E R AHLET, MAPK1 o] DLz g
Z A0 B /NER e 20 40 A 4512, MAPK 14 7]
AR A FHE , 2 5 RAEA BT (TNF-a
IL-1 IL-6 IL-1b) W A=W & i, 15 A OC R AE R H .
MY C J5 i o PR T 38 o XoF 5l K M Rt oy e i 92 280
200 L B 2 T 40 R KD 1 B i A 3R Y e 9 A 3
Bt TN J2 {5 A 0 R R RR OIS 4% 1R T 28 i I 1Y
SCEEAY T, T 1 SR I AN S b AN B D e i
A HLHT A A G, TNF i 32 kol gE AR T —Fh i
B2 1k RAE A7 1 ik B sl 0 A0 A AR AP Ll . A
WU it 52 P A TR S e % R B A i PR 3R, DA
O™ Y RAE PG , WOBCMAED, RB1 2 e 410
BEPA, 2ty ) STk & B 5 A R F 5% G B G R
B 4 A IR T B 45 A S5 AKT1T MAPKT MAPK 14,
TNF.ESR1 JUN ,FOS . TP53 MYC %540 &5 H 5
3.2 EAGHA RS

2 — A — BT I 4 TR S A S T A AL
ki3 2 SIS R o S ) R SR i
Bij RATAE | 32 BT ZE AL AL 56 A DR A 2 AT A A TR
P DA KO8 & R A AR SR A i o FESY
B Z et 1A PI3K/AKT 38 % R 21 22 % i Ak
O 38R AU, A T U B 2 S I A DGR T R
Pl /U LT TR A DR AR A, B e L A DG Y
AT, R MURE 0 TE B U i R R R



1902 1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

2021 55 41 &

MYC RB1

iz b ORI IR 5 2O 405 (R R IR R BT R
B EUA VR FH T R/ 3R B 44550

iz iy BA U PR BUA AL PR AR
PR 45 2 i 24 BLPE FHML, Ll 23 1 g s 0 W E TP AGE
FLEFN ROS (3 M40 ) 7 28 i 5 |k 1) s R R 71201,
Ll 2% B U /D ROS I R 5k A= B, W6l 20 PRV v 7
2 55 b AR (R T B, ELAT 2 R I R PR AE T LA B £
7 U 0 R PR 20 ] B RT a / E R S R O RRUR
PR 5: 10 E SEALR SAE B ™ S B R g g il 2D
ROS i BT HE R A5 0 20 Ik ks R B 6 | 98 20 ik 240 i
TR PE R AR R 42 5 PI3K/AKT 3 % AH OG>
AT SE A TNF-o 35 2050 RAE R, B4
BT R R RO S R AEBLAR B RN R
N7 A B 0 /b it A AR DU AR LR 4 B DR 4 4 DA i 3
S
3.3 R G A I B

B4 A R YT B 45 A n /R R I T Ay S
(1) 2 5 AU N 33 2 o7 3 [ - PI3K - Akt {5 5 38 6 |
MAPK {553 % \1L-17 {5 53 % TNF {5 5 38 B |

TNF TPS3
B7 MERSRIEES FHERAE

HIF-1 15530 8% 5 (2) S AR5 VR A O % < IR
R MBI EERE AL AGE-RAGE 1553 i M E 15
S %, PI3K/Akt {5538 6 09 2 1 i T 4 A
B /NG I R A ) e A ) e e R R TR A R AR 11 T
JT K R R G A A 15 5 1) R L IR | A E L I A
AR A TR AT MR, MAPK (5 5@ AR T
B PR — 7K AR AT 5 ) AR B AR AR ] MAPK
BERR AL, 39 Akt BERR AL , W42 B /N T R 20 L 1Y
S AR L SR AN R T 8 B e B A TR R AT
REPER, TNF \IL-17 {5 53l #% 5 R0 R A %, H
W TL=17 {5 5 30 3 A2 X 408 405 | A B 98 R R G 1Y
S NE F AR A R T B AR P, TN {55l
FEAAA T 2 Bl R E RN, [ B 2 5 G 88 2
HIF-1 J2 40 X e 403 07 1 B 17 19 3 28 75 R
FEVR B /N b R A0 A 224 40 i i AR o 2 06
SR A ARG T | B W ARE AR s, 5%
SE 0N BIL T i IO R 20 Jok oS AR e A3 I b IR R
B PN T 9T 5 SRR TN A R
SE 40 L PR R, DA 51 & L P B 40 A8 4 ) Y



2021 55 41 &

1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn 1903

SAE A TG A — R F A JAE RO AGESs 1 i
5 rage 32 &5 5, a7 AR A A I T \ROS 4%
KAF T SRAE AN G LI A, X B B T T EUE AR
5% P9 BRI AR 02 SR A 5 TR B DR U
VR IR MECER B 32 1A T e ok I 20 e TR 5 B B
i 7 | S P U S A O 3 A 0, DA T 40 ) e R 5 4

TR I, S 4 5 0 P JE e A R B BT A

PRI AR O 9800 25 47 SRR AT AR 1 AL
PR SR RIG YT 25
A 3 I 4 24 B2 3 BT TR 4 A R B AT 2K

JRA3 TR 25 A T A B3l R A T D AR 4 A, LA 43
?Xﬁ%?ﬁ?ﬁgﬁiﬁéﬁ%ﬁ’ﬁﬁiﬁj\‘ﬁ‘%‘%EH‘QHE’J%

, T EE 4 A IR YT B A5 A e AR FE AL S &
f“ Sl A0 T I AR B B i A5 T I D) AH
X, HAE H S 5 AKT1  MAPK1 ,MAPK14 | TNF ,
ESR1.JUN FOS TP53 MYC % £ />3 [H 47 5%, 1
B0 Al o 2 2 B 2 U BRI YT
B A, BES AR RIE RN S 2R ARG B
HOe R B R A RS S RS T 4k )
Z2 Tl (1 IR IR A0 0, K 8 TP 25 R 97 19 35 K3
S MAL AR ST, 1T X e 24 8 5 A FH AL

AT ORI 3 25 W A 2 5 T E— AP TR B S
W,
2% 3k

[1] whEEHE A M MA IR 3R &5 A B T 5% R I AR a2 R [J]. o e ik IR
HBEZE .,2017,38(9):644-649.

[2] ZHANG J, WANG G Z, JIANG N, et al. Analysis of urinary
calculi composition by infrared spectroscopy: A prospective study
of 625 patients in Eastern China[J]. Urological Research, 2010,
38(2): 111-115.

[3] # Rk AR WD AEERE A G R A DR O T A R T

b DR S A0 9T RO R[] 1 R P R 24 K AF 2% 31),2020,40(11):

1409-1412.

B FL eI AR R A G IS B BR YT LR B A

P97 A0 B 22 A DR S D)0 e o R 2 K 2% 24 41,2021,41(7):1110—

1114,

[5] X 3, T35 55 0 780 A5 4 4R U 4 IR A E K B T g

LRI R T[] b B 2 41 2 24 7:,2018,38(10):2467-2470.

W W RS WL, TN AR A RS B L R A3 R A N PR

2 AR F B 5T 3E B[], P B 24,2021,52(8):2502-2510.

[4

6

—

[7] KIM 1Y, PARK Y K, SONG S H, et al. Aktl is involved in
tubular apoptosis and inflammatory response during renal is-
chemia —reperfusion injury[J]. Molecular Biology Reports, 2020,
47(12): 9511-9520.

[8] FATIMA L A, CAMPELLO R S, SANTOS R D S, et al. Estro-

gen receptor 1 (ESRI1) regulates VEGFA in adipose tissue[J].
Scientific Reports, 2017, 7(1): 1-14.

[9] MOYANO A J, RACCA A C, SORIA G, et al. C-Jun proto—
oncoprotein plays a protective role in lung epithelial cells ex-
posed to staphylococcal a—toxin[J]. Frontiers in Cellular and Infec-
tion Microbiology, 2018, 8: 170.

[10] REN Y P, ZHANG J Q, DONG W H, et al. Evolutionary and
functional analysis of Cyclina sinensis c—Jun AP-1 gene in re-
sponse to LPS stimulation[]]. Developmental & Comparative Im-
munology, 2018, 88: 1-7.

[11] HOP H T, ARAYAN L T, HUY T X N, et al. The key role of
¢ —fos for immune regulation and bacterial dissemination in
Brucella infected macrophage[J]. Frontiers in Cellular and In-
fection Microbiology, 2018, 8: 287.

[12] ZHAO D, LIU Z ZHANG H. The protective effect of the TUG1/miR—
197MAPK1 axis on lipopolysaccharide-induced podocyte injury|J].
Molecular Medicine Reports, 2019, 20(1): 49-56.

[13] CASEY S C, BAYLOT V, FELSHER D W. The MYC onco-
gene is a global regulator of the immune response[J]. Blood,
2018, 131(18): 2007-2015.

[14] HUBER R, BIKKER R, WELZ B, et al. TNF tolerance in monocytes
and macrophages: Characteristics and molecular mechanisms|J].
Journal of Immunology Research, 2017, 2017: 1-9.

[15] NIRUMAND M, HAJIALYANI M, RAHIMI R, et al. Dietary
plants for the prevention and management of kidney stones:
Preclinical and clinical evidence and molecular mechanisms[]J].
International Journal of Molecular Sciences, 2018, 19(3): 765.

[16] % Mg, X)L A i 3R 5E i PI3K/AKT/mTOR i ¥ 9
R e R AE /N BLO LI (] 1

[17] AR T 3k, 28 SR, 47 A 3% 00 40 ) TLR4/NF-«B i 2%
ik i 22 Wl 5 S 10 S B 0[] 7 R R R 27 2 412.,2019,39(5):
598-602.

[18] 2, WA, s {1, 55 i B R X AR DL AL
PRV FILD). o B2 2527 41,2013,41(3):63-66.

[19] IMRAN M, SALEHI B, SHARIFI-RAD ], et al. Kaempferol: A

2B 72.2021,41(3):238-243.

PR TR I 5 4

key emphasis to its anticancer potential[J]. Molecules, 2019, 24
(12): 2277.

[20] ZHANG N, ZHAO S Y, HONG J N, et al. Protective effects of
kaempferol on D-ribose—induced mesangial cell injury [J]. Ox-

idative Medicine and Cellular Longevity, 2019, 2019: 1-10.



1904 1R T 25 R 2E 2= hitp://hnzyydxxb.hnuem.edu.cn

2021 55 41 &

[21] CECHINEL-ZANCHETT C C, BOLDA MARIANO L N, BOE-
ING T, et al. Diuretic and renal protective effect of kaempferol
3-O-alpha-l-rhamnoside (afzelin) in normotensive and hypertensive
rats[J]. Journal of Natural Products, 2020, 83(6): 1980-1989.

[22] YUAN P, SUN X F, LIU X, et al. Kaempferol alleviates calci-
um oxalate crystal—induced renal injury and crystal deposition
via regulation of the AR/NOX2 signaling pathway{J]. Phytomedicine,
2021, 86: 153555.

[23] LUO Y, SUN G B, DONG X, et al. Isorhamnetin attenuates
atherosclerosis by inhibiting macrophage apoptosis via PI3K/
AKT activation and HO-1 induction[]J]. PLoS One, 2015, 10(3):
€0120259.

[24] £ BELUE M RAFME, AN R 0] 5 B AR E 6 AR E B A /N R
LW 200 1 RAW264.7 3 58 BE 1 19 52 i) S AL 8 35 ] 10 AR 1=
24§,2018,58(39):48-51.

[25] WANG X F, ZHANG B H, LU X Q, et al. Gastrin—releasing
peptide receptor gene silencing inhibits the development of the
epithelial - mesenchymal transition and formation of a calcium
oxalate crystal in renal tubular epithelial cells in mice with
kidney stones via the PI3K/Akt signaling pathway|[J]. Journal of
Cellular Physiology, 2019, 234(2): 1567-1577.

[26] YUAN H B, ZHANG J H, YIN X S, et al. The protective role
of corilagin on renal calcium oxalate crystal-induced oxidative
stress, inflammatory response, and apoptosis via PPAR-y and
PI3K/Akt pathway in rats[J]. Biotechnology and Applied Bio-
chemistry, 2020: bab.2054.

[27] QI S Y, WANG Q, XIE B, et al. P38 MAPK signaling path-

way mediates COM crystal—induced crystal adhesion change in
rat renal tubular epithelial cells[J]. Urolithiasis, 2020, 48(1): 9—
18.

[28] LIU Q, LIU Y L, GUAN X F, et al. Effect of M2 macrophages
on injury and apoptosis of renal tubular epithelial cells in-
duced by calcium oxalate crystals[J]. Kidney and Blood Pres-
sure Research, 2019, 44(4): 777-791.

[29] MCGEACHY M J, CUA D J, GAFFEN S L. The IL-17 family
of cytokines in health and disease [J]. Immunity, 2019, 50(4):
892-906.

[30] BUCHHOLZ B, ECKARDT K U. Role of oxygen and the HIF-
pathway in polycystic kidney disease [J]. Cellular Signalling,
2020, 69: 109524.

[31] SBIEIR F AR ARAE P 5 5 2l Ik ok A% Bl A5 28 2 s LT G 2R 1
B9 3 R [J]. B 2% 27 34,2020,26(16):3160-3166.

[32] SHEN C Y, LU C H, WU C H, et al. The development of
Maillard reaction, and advanced glycation end product (AGE)-
receptor for AGE (RAGE) signaling inhibitors as novel thera-
peutic strategies for patients with AGE -related diseases [J].
Molecules, 2020, 25(23): 5591.

[33] GUTHRIE G, ALMUTLAQ R, BUTT M, et al. G protein—cou-
pled estrogen receptor 1 is required for greater endothelin—-1
excretion in female mice[J]. The FASEB Journal, 2021, 35(S1):
fasebj.2021.35.51.04264.

[34] & HiMESE B AZIRAE SRS 45 4 B R T KL AF SR (D).
JURETT M B K 52,2017,

(RXHBHE H %)



