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Abstract Objective: To investigate whether apigenin-7-glucoside ( A7DG) has a repairing effect on oxalic
acid-induced damage in HK-2 cells and its specific mechanism. Methods: HK-2 cells were cultured to 80 % growth
density and divided into 3 groups for different treatments: (DNC group: cultured in basal medium; @OX group:
cultured in basal medium containing 2 mmol/L oxalic acid concentration; @ A7DG drug intervention group: cul-
tured in basal medium containing 2 mmol/L oxalic acid and different concentrations of A7DG. After 24 hour of
treatment, three groups of HK-2 cells were extracted for cell viability test (CCK-8), lactate dehydrogenase
(LDH) test and related antioxidant capacity-related indicators such as reduced glutathione (GSH) , superoxide dis-
mutase (SOD), malondialdehyde (MDA) test. Mitochondrial membrane potential (MMP), the protein expres-
sion of NOX4, NOX2, p22, GRP78/BIP, IRE1, p-IRE1l, p-ASK1, p38, p-p38, CHOP and inflammation-related
factors I1.-2 and 11.-6 were also tested. Results: The results of CCK-8 assay showed that the cell growth rate of
OX group was significantly lower than that of NC group, and A7DG attenuated the damage of OX on HK-2 cells.
The results of LDH, GSH, SOD and MDA assays showed that A7DG reduced the release of NADPH oxidase
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from HK-2 cells after oxalic acid pretreatment, attenuated the damage of oxalic acid on HK-2 cells by interfering

with oxalic acid-mediated reactive oxygen species (ROS) damage and restored the abnormal mitochondrial mem-

brane potential to normal. In addition, the results of WB test showed that the protein expression of oxidative
stress signature proteins such as GRP78, CHOP and key proteins of the IRE1 pathway, p-IRE1, p-ASK and p-

MAPK, as well as the expression of inflammatory factors such as 11.-2 and 11.-6 in the oxidative stress damage

pathway were significantly reduced by A7DG intervention. Conclusion: The results of this study confirmed that

A7DG has a positive repairing effect on oxalic acid-induced HK-2 cell injury and exerts a positive antioxidant effect

through the IRE1/ASK1/P38MAPK signaling pathway, which means it may provide a new reference for the treat-

ment of oxalate-mediated renal injury and nephrolithiasis.

Key words apigenin-7-glucoside; oxalate; apoptosis; kidney stones; oxidative stress; reactive oxygen species

B b TR E LAY IR R G
HERFHEEFREHAT . HAET LA 0IE
BAIL ) A 58 4 B B, v BN T R A i R R TR
o Ve B R i T O N AT A A N Ry R 4
AR I 22— izl 08 o s R
SR ER LA™ 2E R AE R, 5 BUA N NADPH
FALEE S & PR A (ROS) 1 BT o 1075 = 40 g i
Ei7 L TR

3% E-7-4 % B (apigenin 7-glucoside,
ATDG) J& KRR Y b 8 UL 0% 288 B DB 1 28k &
Yz — HABRKMPLR HLAMER . ATDG
ML A | BL S8 A0 T T A A IR SR AT P R L
FED AR BRI R SR R 4 R
Gt AR T R4 aE M, Bz 4 ok k.,
ATDG TERR B R A T 010 B /N B R A i 45 s L

KB 2 A s PR 2 A A UL HGE VR RO e B
Ry VE FBL A A 2R R A IO 58 % OF Ak
ATDG J& B X F R A T 0 B /NE b K 20 B B
BB RAE R T ATDG R B R 4H HK-2 4
i B 2 R A B DA 5 3 i T LR Rk
1 #R5FE
1.1 SEB AR Kt 5

NI i B /N T B2 M (CHIK-2 4 e (rp [ 27
Be 4% . ob [ E V)  DMEM/F12 85 372 (Gibeo 36
ED , i 2F 1L 7 (Biological industries, LI ,.%1]) , 5 &
R-HER R (1105 BA7 /1 5 F 1 100 mg/L 55 %
Z ,Merck KGaA) , ATDG Zj#) (MedChemExpress, 3¢
LHY-N0578) , %1% OX(Sigma. 2 [F) , CCK-8 ik 7
&R A  ZLm i =B (LDHD A6 i 7] & (34
R P ED I AR BEH IR (GSHD iR & (B st
A T AR ST T I, A006-2-1) , i 48 1L 4 I 1k
it (SOD) A6 271 &5 (R ol el i A= ) TR B9 BT . vh
[, A001-3-2) , IF % (MDA #6338 51 £ (Rl 5t 2 g
W) TSR B, E L A003-4-1) , NOX4 (Protein-
tech, A1 [#, 14347-1-AP) , NOX2 ( Proteintech, H [H,
190131-AP), p22 ( Proteintech, 12345-1-AP ), p38
(Proteintech, H [E, 14064-1-AP) , 1L-2 ( Proteintech,
H1[H ,26156-1-AP) . 1L-6 ( Proteintech., 1 [H , 21865-1-

AP), IRE1 (Proteintech, #1 [, 27528-1-AP) , CHOP
(Proteintech, H1 [H ,15204-1-AP) , p-IRE1 ( Affinity, 38
, AF7150) , pp38MAPK ( Affinity, 26 [# , AF4001) ,
p-ASK1 ( Affinity, 3% E, AF3477), GRP78/BIP (ab-
cam, Y% [E ,ab21685)

1.2 Ji¥s

1.2.1 HK-2 4iffids s 5 5.4 ATDG 25 9)1F A ke
W HK-2 i & TR 37°CL. & 5% CO,  H P
— B AR B R SR AE v L ] DMEM/F12 58 4 45
FEW (DMEM/F12 SEali 32 80m A 10 % B 4 1l 38 F
IR 2O AT R, YAERKBELT 0%,
Sy & 6 FfAS R BE (10 pmol /L, 20 pmol/ L,
30 pmol/L, 40 pmol/L,50 pmol/L,60 pmol/L) Y
ATDG 2459 9 FE Rl 15 77 W ok B 4 i et 5% 5% VRO 77 4
i, 9 12,24 .36.48 h 5 #E47 4015 1A .
1.2.2  SER Al K AN s ) K (CCK-8) 440
Ji A= K % B R 31 80 Yo e BV AT HE A7 43 4H I 4T AN [
Ab PR DNC 4 . e FH FE Al 55 97 W 4k 22 8% 5% 5 © OX
20 A S W 2 mmol/ L R By LAl B 5% Uk oF
TR IR QATDG 259 T W4 A& 2 mmol/L
R AN [R] M BE 1 ATDG 1 BE R 1% IR AT 8 55
ANTELH T 12.24.36.48 h J5 gE47 40 M % S 460
1.2.3 LDH & HK-241f%#% % 96 LR+
Bi g LI 150 Ll 20 M2 380 0 F 25 47 F i Ak B
T 24 h S5 2 B VRO 1) R i e R I 4 X AL
A LDH B il 500, 4 5 09 B 35 00358 21 B K
FESAE 3TCHRE AT IR 1 h JFE O 5 min, BL
B EVEWR 120 pL SRS 510 96 FLAR . AEfLm
A LDH TAEW = REOEHEE 30 min, 1 HEGFR
ARSI 490 nm &b OD {5 .

1.2.4 408 MDA i  HK-2 45 = 6 fLik
R 25 T 24 hJ5 FH PBSWETE 2 WL mA
MDA $2& B 5 &1 U BT 78 A B0 850 LBk b
TH VRO o8 P 40 6 75 0 AR A AT A L B 100 L 20
JH BV S e R R I 3R 6 P R A 106 BH AT A L e
AAFHM 250 pL EFBMA B 96 LAk, fi
FH BRI 530 nm 29 OD {H .

1.2.5 SOD ¥ HK-2 4% = 6 fLik T,



o 442 I PR W4 IR A1 B 7% 7 37 4
T 1i4h R 5 H PBS Wk 2 KL MA 2 mL PBS J5 & SZMPIRTE TR 5 WG . BT AT N ) BT R R

UM IE B A SO L B0 B b T RO 1 40 i
iﬁfﬂﬁﬂiﬁﬂiﬁ TR LHL 20 p L 4 R R R S A
o7 A B A U0 T AT B B 0 W A B
96 E‘Lff}itlﬂ G EEFRAYAS I 450 nm 4B OD i,
1.2.6 GSH ¥ HK-2 4% % 6 f1Lih, T
ZE0E I PBS B UE 2 I 2 mL PBS Ji5 &I He4h
JOSF RS A B0 B0 25 bR R E VRO R
PSGHEAT R L B 100 oL 41 A B T e R AS T 377 &
B4R D TR T B0 s O A BT 4 96 FLAR
A AR AR 405 nm AR OD .,
1.2.7 506 A 4 I 26 R {4 B FR 437 (MMP)
TE 6 FL AR AT FH 41 M€ Fr 42 R 35 9% HK-2 4 i % 3%
B DME B, T B4 15 K CCCP T AE W A
CCCP 45 30 min, 45 W J5 Bt A A & ¥ PBS
Ve 2 L MA 2 mL JC-1 e THEWR 1T E ,
HLe VR R B Wk (& DAPD $ F L 76 1F B 26t
B 200 5L T W4, A Image ] 8 4#7 F
By o BEAA , LA B9 5 S 0 9 6o B Lh AR 3R
H TS MMP,
1.2.8 HEHEI (Western blot) /087 i 6 1L
Mo 3% HK-2 40, 3 20 1 100 45 o I 8 40 B vk 4% O
FH S 90 28 U B8 ¥ (RIPA) o 9 47 22 it 3 3K B 40 g
FEH . HEAFEAIET 8 TR UK, R
MG ¥ E H A0 B T — 50 (NOX4,NOX2, p22,
GRP78/BIP. IRE1, p-IREL. p-ASK1, p38. p-p38.
CHOP.IL-2 . IL-6)F B 4 CIE R i . TBST

TZIRMEE 1 h, TBST &k 5 WJa 1k 2% &k
ARG T MR, Tmage ] 8440 M 8 F 4571 1Y K
FEAH .
1.3 Gtk

AL EE 2 3 W IFECFHE .,
GraphPad Prism 5. 0 #K{F 7581007 45 A IE &
I BT R R X £ S Ko, Z 4R Y H R
HR R D7 2 Bt CANOVA), H )5 # 56 % H
Tukeys ¥, L P<<0.05 HESFHLGIH%E X,
2 HZER
2.1 A7TDG X HK-2 40 M 1% 1 (9 5% i

A6 AR E B A7DG (10 pmol/L,
20 pmol/L.30 pmol/L. 40 pmol/L.50 pmol/L.
60 pmol/ L) ZEAS [R] B[] P 100 1F % HK-2 240 jd , 35
WEF X HK-2 40 i i 22 M VE . &5 SRR B, 55 5%
12.24.36.48 h J5 % 60 pmol/L 41 LA 4k, H Ay He JE
2% HK-2 4 A9 20 i % T 52 22 R 8 B4t 12 &
SCCE 1), 3B 10 pmol/1, 20 pmol/L., 30 pmol/L\
40 pmol/L.50 pmol/L ¥ EE /Y A7TDG Xf HK-2 4
JiL TG W Sk RE PEAE
2.2 A7DG X OX F it Jg HK-2 41 g 16 11 /52

2 OX 1 5 AR BE /Y A7DG(10 pmol/L,
20 pmol/L.30 pmol/L..40 pmol/L..50 pmol/L)[7]
I HK-2 400, 5 NC 4 H A, OX 28 40 o f5
T R AR L ATDG IR T OX X HK-2 20 i
FIF 05 - MG ) 22 A et L

120 120

2100 2100 gy 100 1) 2100 2
i 80 D e0 §# 80 B 80
i 60 ﬂ 1§ 60 1§ 60 ﬂ i 60 H
2 40 2 40 &8 40 @ 40]
& 20 & 20 & 20 & 20
0 O @] 0 O O 0 ¢] O 0 O QO O O ©
W0 80 O N0 8O S W20 80 30 N0 2O S W20 30 N0 N0 2O S W00 N0 S0 N0 2O S
A0 A0 A0 A0 A0 ?:\0 A07 A0 A0 A0 ?:\0 W 10 A0 A0 ?:\0 A© ij A© ij P:\O 07 A0 P:\O
S S ™ o™ ™ (S N W N SV N M N ™ N gV N S S S ™ o™ ™ ™
OV VoV oV Vep® @ OV PV eV VoY @ OV PV OV ep VoY @ OV PV OV Ve VY @

a: T 12 hsb: T 24 hse. T 36 h;d. T 48 h, FrAWE ATDG THiH 5 NC Hb#."
A6 MARRERN A7TDG FHIE % HK-2 4 H

B 1
120 120
2100 2100
i 80 # 80 3)
3) 3
g 60 h o2 22 2 2 ‘E 60 )
B 40 @ 40
g 20 ﬂ & 20
0 0

NY o* 0* o"‘ ot O$@ ot
10 10 ?‘0 P:l P:\O

N NP N N\
SAPCREEES

((\
OV VeV oY RSP

P<C0.05,” P<<0. 05,

120

22100 2100
ﬁ 80 3 ﬁ 80 3
' 60 3) 7= 60 3) 3
% 40 % 40
= 20 r| g 20 rl ﬂ

0 0

NY o* ot of of ot oF
A© 100100106106

G

¥ ot ot ot ot o* ot
oo oo
S O
SN

N N g™ ™ M
s TG L L
N T® TR T 0T P

((\
OV V¥ oV eV

a: T 12 hsb: T 24 hyc: T 36 hsyd: T 48 h, 5 NC 4 H#,” P<<0.0001; A7DG FH4 5 OX A L5, P<

0.01,» P<<0.0001,
B2 sHARKE

B A7DG X HK-2 28 ff1iE 1 89 5 1



86 W1 ZEMELAR O RE-T-HIANEAT T

of IRE1/ASK1/P38 MAPK &4 %

BRI HK-2 MR BRI 2R - 443 -

2.3 ATDG BFW /> OX FHis LDH AR

NEIE ATDG X OX T #Hij5 HK-2 40 i #6515
B PR B ML 2E— 254 I 4% T T2 2 (8] LDH
T P 22 R 4 R 2R WY PR Al BORR T T HK-2
A H LDH B2 B % /T NC 410 (5. 66+
0.45) vs. (12.30+t1.14), P <C0.0001 ], 1 B ¥ i
550 pmol/L A7DG [F] i % #8 5 HK-2 4f Jitd i,
LDH iy B i it 18 2% B I8 4 F 1IE % {8 (5. 88 +
0.49,P<C0.0001), WLI& 3a,

2.4 ATDG /DT OX X HK-2 40 g /Y & Ak 0 i
kY]

MDA .SOD.GSH ¥ 2 & N & ki i 5 A ik
M ELZ AL, LRGSR R S 49 OX /v 7
i L4 . ATDG T2 o] fg 2 ek AE HK-2 40 i
MDA .SOD,GSH By # ik K ¥, 5 NC 4 b #,
OX 211 MDA B F+ [ (0. 83+0.06) vs. (5. 94

NC 4 I %, OX 40 & SOD % ik & B & & i
[(111.09 £ 9.36) wvs. (50.14 £ 9.03), P <
0.0001], 1 A7DG + i 4l + mT 8 i OX + #i 5
HK-2 48 i N i) SOD 3k f1 (84. 86 £3. 77, P <<
0.0001), WL 3c, OX 415 NC #H b #,GSH &
H W ORE K [(447.33 £ 3.14) vs. (135.69 +
9.13),P<C0.0001], A7DG F i j5 HK-2 40 jtg Fp
GSH # & W % 2 7% (302.11 + 12.54, P <
0.0001), WK 3d.
2.5 ATDG "W THE OX /%5 BAE R MMP
5 NC 4 # , OX T 24 h J5 MMP i [k
[(2.0240.21) vs. (1. 01 +0.02), P <C0.05], M
ATDG ffisz it HK-2 4 ig MMP Yk & - #4 F 1E 5 /K
(1. 4740.09,P<<0. 01, WA 4,
2.6 EHRPEENT (Western blot) Kl 45 5
Western blot £ i #% 2H 40 Mg 25 A N 5 W Rf

+0.72), P<C0.0001], 1 A7DG F #i4l 1 MDA FORPRT- A SR H 1 R IR A1k, W 5,
W 5 4 AIG (3. 10420. 46, P<C0.0001), WLl 3b, 5
15 1 8 150 500
) _ Ea -
d 1) 5 5 400
1 10 Tg’ 2 g 100 5 £ 300 3) 2
§ 24 3) 3 = 1 ) 2 3)
55 Hﬂ "1(;'2' ﬂﬂgﬂso Elmzoo "
5 a, & "“ T 100 ﬂ
[=)] @) [}
= [] (0
0 0 — : 0
$° o o* exo ex ot o Gxo* 0Xo"‘ v oo ot exo* on* NS e e*°+ on*
Qo O © S S G 197 ©
I S\ N o™ oV N M v N o™ oV
oY oY oV @ OV oY o @ OV oY o @ oY oY o @
a: A7TDG(50 pmol/L) %l 24 h J5 , HK-2 41t v LDH Bl & 9722 46 ;b ATDG(50 pmol/L) i 24 h J5 , HK-2 40 g MDA
FrE ARl 50 ATDG(50 pmol/L) 1 24 hJ& , HK-2 4l g SOD & & iy 45 4k ;d: A7TDG(50 pmol/L) + i 24 h J5 . HK-2 41
Mt GSH &84k, OX 05 NC A 4, P<<0.0001;A7DG THiZH 5 OX 4 k4 .» P<<0.01,” P<<0. 0001,
B 3 A7DG F¥Hi/3 HK-2 #ffi & LDH.MDA.SOD 5 GSH £#5iFa25 4k
Red Greem Merged
O
pza
251
5
20 L
2)
Q 15F —
= 2
2 1.0_
23
©° + 0.5
58
o N 0
0 NC OX 50 umol/L
@ A7DG+OX (b)

a: LLAE D8 LR i 5 50 28 e B 2 R, MMIP 8 25 (X 200 £%) ;b NC 418 2. 0240. 21,0X 21K 1. 0140. 02,1 A7DG
BETE HK-2 40MH MMP & 1.4740. 09, OX4H 5 NC 4 1L# P P<<0.05;A7TDG THiH 5 OX 4 4k, P<<0. 01,
4 AJC-1 KFERN MMP



I R W PR Aok 23 ks

o
©
1

o
)
T

o
S
T

NOX4/GAPDHE (5%
2
T

NC

4
©
1

o
)
T

o
IS
T

o
S

p-ASK1/GAPDHE B &%

0

o
©
1

o
)
T

o
S
T

CHOP/GAPDHE B %%
2
T

0

NC

OX

OX

o
©
1
o
o
1

o
)
T
o
N
T

o
)
T

NOX2/GAPDHE | &%
o o
S
T T

p22/GAPDHZE A &i%

o

50 umol/L
A7DG+0OX

NC OX 50 pmol/L

A7DG+OX

NC OX

50 umol/L
A7DG+0OX

0.3

0.2

0.1

IRE1/GAPDHE A%Ki%x

i

NC

50 umol/L
A7DG+0OX

OX 50 umol/L

A7DG+OX

NC OX 50 pmol/L

A7DG+0OX

o
©
1

o
=)

1
IS

o
)

p38/GAPDHE H &ik

o

50 umol/L 50 pmol/L NC OX 50 umol/L
A7DG+0X A7DG+OX A7DG+0X
0.8 1
1) )
W 0.6F 3)
3) ﬁ
T 0.4
o
S
o 0.2
<@
= 0
50 umol/L OX 50 umol/L NC OX 50 umol/L
A7DG+0OX A7DG+OX A7DG+0OX

A7DG T 5 HK-2 41 fdh NADPH #H 5% 11 NOX4 . NOX2 H p22, % 4k B 4 #H 56 & 11 GRP78/BIP.IRE1., p-IREL. p-
ASK1,p38/MAPK . p-p38/MAPK I CHOP L) K 45 A ¢ Bl F IL-2.1L-6 (%) Western blot &35 Hl B J7 &l i) 22 fb #a 3%,
OX 45 NC4lk#E,” P<<0.05,” P<C0.01; A7TDG THiZl 5 OX 4l k% ,” P<<0. 05,9 P<C0.01,” P<C0.0001,

5 ATDG THi/E HK-2 4 K Western blot RiX#EH 3T

3

Wit
R R s R ) R BRI ROS K Al
55 B /N T B A N A ST R 1 R A TR R
M EERERZ 1 W, PrsE A= H AT T 1 4
A8 L R E ST Z — . HATR AR BT A AL
W G2 gk U A S8 A DO A0 40 2 o B BT S AL T
HURA, FEREMAET ROS AF g FF HRNERL,
1 200 i 18] 4 S A 138 o 7 v A OUTE A L i 2 KA
BT 50 v 220 T 2R R R U 0 o A PN 4 Y
AL NG A RN T A R A
5 At AP IO 9 A0 ) R LA S R R R Y
AR AP B )3 5 B iR 1 AR R B AR
POR P AL P BT AL B — 5 1k %
R LR AT AN R SR A A R
PR AR AR SO SETE R A AN 2547 B R Y
HEE
ARG R IESE T ATDG ] LR AIR R R 1Y
BRI A AR T HK-2 35 1.2 OX T30

2 i 9 02 SR AL R G 5 B SR A R G T e R A O A, 2
A0 PN S8 A LDH A9 B R . Bl 728 41 i v ;9 U8
Pedi A AL BT 40 SOD.GSH K MDA %5 )8 Ji i3 48 1k
Y £ 35k F, B MMP B & I R ATk
A7DG i# i T 1 B R AE H T &R ik ROS #9774k,
K E T MMP, 1] J8 T, 8 B A T 0
HK-2 4 i i1 .

NADPH 0] DAfi# B¢ b Ui ) S04k 10 3 488 495 B A
Hodh NOX4 fl NOX2 EZ A BRI, E M
G T p22t7™ ¥ ) Western blot 45 £, 21
TR AL FEFEAR T NOX4 I E £, BFRE T
p22 W M F£ s HIF A B AE NOX2 8 H &
ik, MR LKW A7DG X258 4 S HK-2 21
% i A FH 2 18 3 98 5 NADPH 4 Ak i 4 2 1y
NOX J# Xk 17 .

GRP78 J&: N 5 W 1 i bR a5 e B H 2 — . 7E
211 i 32 3 B A0 4 I SRS % R NS IR
il 15 NG I B R T & R H CUPR) 9B A, a2 11



E

Asfili A I 7 A @ 1T IREL/ ASK1/ P38 MAPK 342 % %

PRS- HK-2 IR R 2 AR -« 445 -

A B AR 1 IREL (Y 3RaR1 . RN it , ki

W T E S BOEE 1 CASKD) B R A p3s

MAPK {55 538 i, 76 # R A 5 19 HK-2 40 Jd 45 0

AT F AR Y, A, 12, 1L-6 1

FfERPEM M F 22—, ¥ 25T p38 MAPK 4

Ji 3 [, J= ROS MU TE A 7=, 2 5 T IR i 45

AR HLE Y A, p38 MAPK 38 i 2 5

TR 5 R S8 ) W R Ak T TR AR B sk I CHOP, J&

A O 2 R g P N AR S R AR SE A M T

eSS A B AL BE Y il i rh i AR R
AWFFELE R F W ATDG £ R A S/ HK-2

4 R A5 5 T FE TE AR R AT i AR R A 3 Y

A AR N A 6 8 (1 I GRP78,.IRE1,ASK1,CHOP

DA KA S VR4 i D 7 TL-2 116 25 55 1 %k K F

ATDG 33 P R DL K AR R BN § Y IREL/

ASK1/P38 MAPK 15 5 if I% & ¥t 4 . bt A AL AF

FH DT REAR T B R XF HK-2 41 MY A% 45 47 , 76 ek />

KA F BRI YK T MMP, 056 1 4 i A% 4

D5 BT, R AR X RS T 0 BN R Al

03T 1 25 A 2o e v nT R kS B SR A R .
AL — & JmBRYE . 58, AW FRAL

i T HK-2 o4 & WAUIER] T A7DG 2398

BRI A Ok BT, TR 9Y ATDG R B 7R IR B 45 A

Tt b & VR B AR W 2 AR A

A 1 B YRR 5 1 S RE LUk, AR T A AL

B IRE1/ASK1/P38 MAPK 3l % ) A 56 748

A S AR R S H Al 5T I N7 0E % A 8 A T o

¥, H ATDG fnfa§2me IRE1/ASK Yy HAth R 3% 4

FALE RS S . B INK fl ERK1/2 @& 4%, i A

B RE T B2 a0 U0 AE ML L H % S

g AR B ATDG E A8 24 09 KR P A AL il oy

AT DL Ry 45 o B R 5| S 1) B 0 A0 DR B 45 A 1Y) T B

KRG HETR T 46 LB 1) 3R W S 7 1]

FEmMR AR B A AE R 25 vp 5

S & Uk

(1] il &L, ke, TR R I 25 A 3R 7 P 7% A A JLA
S A [] ], o AR W PR A B 4% 7K, 2018, 39 (9) .
644-646.

[2] Yang SX,Song C,Xiong YH. Current perspectives on
urolithiasis management in Chinal[ J]. World J Urol,
2020,38(11) :2997-2998.

(3] Amimdl 2, B, KB, %, LA R 450 B 1k
PREAT I 2= 98 A [T ], 42 Wb IR S B 24 3, 2018, 39
(9):647-650.

[4] Daudon M,Bazin D, Letavernier E. Randall's plaque as
the origin of calcium oxalate kidney stones[]]. Uroli-
thiasis,2015,43 Suppl 1:5-11.

[5] Khan SR,Canales BK, Dominguez-Gutierrez PR. Ran-
dall's plaque and calcium oxalate stone formation:role

for immunity and inflammation[ J]. Nat Rev Nephrol,
2021,17(6) :417-433.

[6]

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Rahman N,Khan H,Zia A,et al. Bcl-2 Modulation in
p53 Signaling Pathway by Flavonoids: A Potential
Strategy towards the Treatment of Cancer[]]. Int ]
Mol Sci,2021,22(21):11315.

Fidelis QC, Faraone I, Russo D, et al. Chemical and
Biological insights of Ouratea hexasperma ( A. St. -
Hil.) Baill.
multifunctional properties[J]. Nat Prod Res,2019,33
(10) :1500-1503.

Bian M, Zhang Y, Du X, et al. Apigenin-7-diglucu-

: a source of bioactive compounds with

ronide protects retinas against bright light-induced
photoreceptor degeneration through the inhibition of
retinal oxidative stress and inflammation [ J]. Brain
Res,2017,1663:141-150.

Nasr Bouzaiene N, Chaabane F, Sassi A, et al. Effect
of apigenin-7-glucoside, genkwanin and naringenin on
tyrosinase activity and melanin synthesis in B16F10
melanoma cells[J]. Life Sci,»2016,144 :80-85.

Kim MA. Kang K. Lee HJ, et al. Apigenin isolated
from Daphne genkwa Siebold et Zucc. inhibits 3T3-L1
preadipocyte differentiation through a modulation of
mitotic clonal expansion[]J]. Life Sci,2014,101(1-2) :
64-72.

Nakazaki E. Tsolmon S, Han J.et al. Proteomic study
of granulocytic differentiation induced by apigenin 7-
glucoside in human promyelocytic leukemia HIL-60
cells[J]. Eur J Nutr,2013,52(1) :25-35.

Samet I, Villareal MO, Motojima H., et al. Olive leafl
components apigenin 7-glucoside and luteolin 7-gluco-
side direct human hematopoietic stem cell differentia-
tion towards erythroid lineage [ J]. Differentiation,
2015,89(5) :146-155.

Kumar D,Bhat ZA. Apigenin 7-glucoside from Stach-
ys tibetica Vatke and its anxiolytic effect in rats[J].
Phytomedicine,2014,21(7):1010-1014.

Casas Al,Dao VT, Daiber A,et al. Reactive Oxygen-
Related Diseases: Therapeutic Targets and Emerging
Clinical Indications[J]. Antioxid Redox Signal, 2015,
23(14):1171-1185.

X, 22 L A — B AR SRR X R RO L B afl
HEEAR G s L) 0. v I K 25 312 4k Ak, 2021, 37
(20) :2809-2812.

Alam W,Rocca C,Khan H,et al. Current Status and
Future Perspectives on Therapeutic Potential of Api-
genin: Focus on Metabolic-Syndrome-Dependent Or-
gan Dysfunction [ J]. Antioxidants ( Basel)., 2021, 10
(10) :1643.

Ogboo BC,Grabovyy UV, Maini A,et al. Architecture
of the NADPH oxidase family of enzymes[]]. Redox
Biol,2022,52:102298.

Sedeek M, Nasrallah R, Touyz RM,et al. NADPH ox-
idases,reactive oxygen species,and the kidney: friend
and foe [J]. J Am Soc Nephrol, 2013, 24 (10):
1512-1518.



o 446 I PR W4 IR A1 B 7% 7 37 4

[19] Liang Y.Liang L,Liu Z,et al. Inhibition of IRE1/JNK [21] Nayak TK.Mamidi P, Sahoo SS,et al. P38 and JNK
pathway in HK-2 cells subjected to hypoxia-reoxygen- Mitogen-Activated Protein Kinases Interact With
ation attenuates mesangial cells-derived extracellular Chikungunya Virus Non-structural Protein-2 and
matrix production[J]. ] Cell Mol Med, 2020,24(22) : Regulate TNF Induction During Viral Infection in
13408-13420. Macrophages[ J]. Front Immunol,2019,10:786.

[20] Bak MJ, Truong VL,Ko SY.et al. Induction of Nrf2/ [22] Garcia-Hernandez L. Garcia-Ortega MB., Ruiz-Alcala
ARE-mediated cytoprotective genes by red ginseng oil G, et al. The p38 MAPK Components and Modulators
through ASK1-MKK4/7-JNK and p38 MAPK signa- as Biomarkers and Molecular Targets in Cancer[]].
ling pathways in HepG2 cells[J]. J Ginseng Res, Int J Mol Sci,2021,23(1):370.

2016,40(4) :423-430. OlA5 B #H.2022-02-18)

e - B - dmaEs

EEEZAE

VR A B2 e SO 1 S Bk STk i N CRL AR FAR N IR N B o A 3 a6 20T [8] I 4 A2 [ B =
FAREMBRE D SHENUT 4 Fbnie: O 5% EM BT, 802 5 %R0 00T 5 B Ok B a8 Bl
18 3C P S B B lCHC At 32 B P 3 5 O BE X G B8 30 1) 48 Tk R I AT BB L A S R SR AT 2 A T A )
LR R s OFR T 05T A NAYWFSETTRRAE | 5] 505 AF 58 A 4% 05 T A9 90 £ 1) R A 52 5 . A [ el i 2 4
0 4 ZAR R N2 S (BO M 1 H R BE B GO 20t

AR VRS A7 R R 75T A R BRB 0 28 9% LTt s X e ARG ST R L R L SE R B N Tk 5 B
P VAR B AL AR Pk R S R ST s AR B AT PRI R A R AT SRR A W2
WG B 2 B IME AT ST, 10 32 B ST A 5 S — L 69, AT RO A AR . — R AL A A
V3 B2 5 AR OF S8 B AN R S HLAG SO R BIF 5 /N "2 R B 54

SERNE - 45— L6 20 1 3 A A0 DR 2 AT A A 2 38 44 D AT BA 44 ko 28 L AT BA 4 Ao 45 A A 2 110 ek
P W Z ORI Ik PR BEPL BT A8 R IGIRAE . — R A R IR RO LR I SR I H ST AT AR
fRAEH M E & st .

VR HE PP B L A STk R /N O S Jm HE Y 5 18 SR8 44 A8 & A B0 BT 36 18] R e . SR e B0 b AN A5 AR
W B0 OB L T R A SO LR I I A A R AR 4 B 44 T e B A TR B L LK B A
YR STk I

(il IR ik B DA ¢ & ) 20 45 31



