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5% WFFEHE AKN (RSN E B A5 oh EAS B TR A 1 (VA)
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25 ~100 pmol/L f¥) VA A L4275 AKN Hl35 19 HK-2 40 i
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KT OhZH(P<0.01), Ak, AKN ZbBE 6 ~24 h J5 MDA 7k
i BT, GSH K FRE T, 2R AR FE(P <
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Results

HE staining showed that administration of STAT3 inhibitor ( BP-1-102) could inhibit the thickening of

subperitoneal tissue and the proliferation of vessels in HG dialysis rats. The expression of TGF-B1 in the rats perito-
neum of the model group was significantly higher than that in the sham group, and the level of TGF-B1 was marked-
ly lower in the STAT3 inhibitor group compared to the model group (P <0.05). Compared to the control group,
high glucose induced the up-regulation of o-smooth muscle actin (-SMA) , the down-regulation of E-cadherin and
STAT3 activation in HMrSV5 (P <0.05). Mesothelial cells treated with high glucose also exhibited high expres-
sion of the key enzymes of glycolysis (PFKFB3,LDHA) (P <0.05), and si-STAT3 can effectively inhibit the
overexpression of PFKFB3 and LDHA induced by high glucose (P <0.05). Conclusion STAT3 is involved in
high glucose-induced HMrSV5 hyperglycolysis and MMT, and targeting STAT3 alleviates peritoneal fibrosis and an-
giogenesis during peritoneal dialysis treatment in rats.
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PR AN P B R R A I e A S B
PR T B RAEESE T o DR, B A A 2 i 1
AT LA AKN S 2 SR 25 W0 2, IR AE
W VG 95 At L B A A AR TR AL R
G N TR R R BN T R AN A5 45 A
TS T 8RR Z B KRR B BRI AR IR,
K BRERA 22 W n] LA 3 8l Keapl -Nef2 {55 % %
PURALAE T, e O  38 # e B BNV 1
AR A T FIRIE T . AR, 5T AKN (RSN
PRI TR BB T AKN RS /)
MBI, PR B AL A ) BN AT
M (vaccarin, VA) Xt /NE AR 75 1948

1 57

1.1 EERXFIFNEE  HK-2 405 A b ERE b
MM, VA Iy B 32 [E MedChemExpress £ BR 2\ ] ;
AKN I 5 o) B 4 A P DR i 25 A PR w5 IR KRR
W [ it BH A 245 BR A 7 5 v AR 2 F Kk 47
51 11 (solute carrier family 7 member 11, SLC7A11)
UK PO e H R AL Y116 4 (glutathione peroxi-
dase 4, GPX4) HUIAFIHL B-actin HLARL I 7 I =
J& A= W BORAT BR 2 7] s DMEM/F-12 21 fifg 15 % Bk ) B
K GE BRI RHA FRZ ] Hyclone 5255 %5 5 TR1zol
F12 x SYBR Green Pro Taq HS Premix i3] B i1 55
SR R A Y BB A R 2y A\ 5 HiScript 1T 1st Strand
cDNA Synthesis {05 G B 1 5 i HE S A W L
1376 BR 2~ 7] 3 T3 . ( malondialdehyde , MDA ) F14 Bt
H K (glutathione , GSH ) A5 1277 & ) B B 58 R
W) TRERFSEIT s — R 24 ( dihydroethidium, DHE ) #
HigA BigER s REVEARARAT, SpectraMaxi
3x ZUIREMHR U [ 56 [F 5643 7y T AR A 7] ; CFX
Connect SZB}75¢ Y6 E 1 PCR {U A ChemiDoc MP {2
FCHARAE F 22 EA SR 22 R s DMI8 {8 & 5 il
Bl A 18 E PRk A H . Nanodrop 2000 J# 3 & 73
JCIEETHIE B 26 E PR R B 4w

1.2 #RasEs  HK2 &4 10% 2 i
fl) DMEM/F-12 15 3%, 78 37 °C 5% CO, {18 i 85 5%
FEREETR o R AR I , IR 1A il i 20 M B, 4
T 96 fLAREL 6 LR, R A HE TR, M A& 6k
#) 80% , A& 2GR B IR IL AT T o MTT SL5G
fd170 96 FUARGHEAT , 75 24 W) 903 8 3k B $0 1) (] E A 7
BEFL I MMT 320550 (5 85 FR 619 L1 < 10) , 4k
SRR SRR PR 4 b, RS F R, LA
100 pwmol/L. DMSO,37 “CHIRHIEE 30 min, iHR{Y

G 490 nm WG EE(E

1.3 ZHHa MDA 1 GSH 7K F4&M  HK-2 4
FERT 6 LA, N 25 JMEE RS , PBS YU 2 WK, fif
JH 240 3 ) 70 ) DS 2L 200 L, o P 4 AN o] 4 e 2R
AR o+ & U 23 SR I 240 i 9 GSH Al MDA
R

1.4 RT-qPCR #£ il KIM-1 1 NGAL #J mRNA
7KFE SR TRIzol $2HL HK2 4i g & RNA, &2
RNA ¥, {di [ HiScript I 1st Strand ¢cDNA Synthe-
sis Kit /07 &8 1 pg B9 8L RNA 306 5% 5% B, cDNA,
TER AR BT pl BRI (£ 1) ,5
pl 2 x SYBR Green Pro Taq HS Premix 13 pl cDNA
Bt . R I SE I 2¢O 5 £ PCR XX KIM-1 NGAL
Ml B-actin { mRNA 7P #4775 . BEE (40 4>
MEFR) 558 :95 °C A5 E 20 s, 58 CiEk 20 s, 72
CHEfH 20 s, B-actin F F KIM-1 ,NGAL 1) mRNA
HOXF OB I —1k

&1 31%F5
N A 5191751
KIM-1 F:5’ -CAGGGAAGCCGCAGAAAA-3’
R:5’ -GAGACACGGAAGGCAACCAC-3’
NGAL F:5’ -GTGAGCACCAACTACAACCAGC-3’
R:5’ -GTTCCGAAGTCAGCTCCTTGGT-3”
B-actin F:5 -CATTGCTGACAGGATGCAGAA-3’

R:5’-ATGGTGCTAGGAGCCAGAGC-3’

1.5 Western blot #& ] HK-2 {8 E A By RiE K
& A PMSF(1 2 100) (1) RIPA 2 il M 4
i R R R AR S, 10% 5% 12% -+ ke B mi iR
B R TN T Jig B I F Tk ( SDS-PAGE) 73 5, 9K J5 %
ENE| PVDF i |-, BEJS, ¥ ENJE YIS 5% i i
NEA4-W3(TBS Bl W& 1 h, & 4515 70 0l 540
SLC7AIl $HT & (1:1000)., ¥ GPX4 Hr {&
(1:1000) i B-actin HiA& (1 : 5 000)4 C i 7% 5%
Ho WHIFE—PL, I TBST Y, FEILA HRP Fr
WCWILFEPL R BTN =P (15 5 000) =R BEE
1 h f )5, 7R ik ECL fb2% & 563 30 {8 4k 2%
FICHABAGHAT B3  Tmage J AF 53 & 2505 IR
{E.

1.6 DHE %Xt#R$t# HK-2 i+ 6 £l
B, M2 HS , PBS PEik 2 W, & A 2 pmol/L.
(%) DHE #5851 B35 F5 A 40 i 37 CHEE 30 min i
TIoE e 2%, B 5 PBS YRI% 2 RS A 5 24
YIRS IR AR, DO B OB A I 2% A0 S e 4 i 21
BISCHIBRIE  Image J BAFS BT 0GR EE
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1.7 %it=413E X GraphPad Prism 5 {4
(GraphPad, La Jolla, CA, USA) #1722, rfa it
ORI YA + SEM £, 25U 1 LR
FHEAA R T3 22 730 Bt (ANOVA) K2 W L #5 #Y Tukey
K, P <0. 05 A ZE A et 27 o

2 H#R

2.1 #3 HK-2 s amsEa RITAR K
FE) AKN (1.2 4.8 .16 .32 mmol/L) {&#M 18 HK-2
N 24 b, MTT KU 25 R DL R LA, %21 8] 22 53 A 42
e X (F=127.5) , AKN Xf HK-2 4 i (24 5
il B (half maximal inhibitory concentration, 1C50)
H(5.74 £ 0.47) mmol/L,fF 1 mmol/L Ky &
X A AEIE 2 A/ (B 1TA) | J5 2238 4% 4 mmol/L
AKN 47 25 W) ) . e Ah, 5 x5 B4 A B, 100
pmol/ L Jz LI ¥ FE Y VA fdifs HK-2 A0 75 J) 2
SRR (P <0.001,F =38.75) , LK 1B, 3% VA 5
AKN(4 mmol/L) [A] i} &b PREF, 25 ~ 100 pmol/L )
VA HI AKN JCARBRZH AR 1 T 235 = T AKN 44 (P
<0.05,F=22.07), WK 1C; H 25 ~100 pmol/L A9
VA 5 AKN(3 mmol/L) Rt bH8 S  HK-2 {41 1 7E
2 E T AKN (3 mmol/L) Bl AR FEZH (P <
0.01,F=31.94), i, 1D, AKN (4 mmol/L) 4t ¥

J& KIM-1 /) mRNA FiE7K - 205 T NC 41, 2 57
HE b2 L (P <0.001, F =30.95), VA (50
pwmol/L) 5 AKN F4bHiZH (VA + AKN) (1) KIM-1 &
ZLTF AKN 41 (P <0.01,F =30.95), W& 1E,
AKN(4 mmol/L) 4 ¥ j5 NGAL [y mRNA ik /K F-
BESTNCH, ZFARITERE (P <0.001,F
=21.43) , VA + AKN #{[1) NGAL {1k T AKN 4
(P<0.05,F=21.43) , JLIE 1F,

AN, Ph4 mmol/L Y AKN 435l 4LFR0 3.6 ,12
24 h A A0 AR AL N IOKSF 3 h DHE 3 428 58 B2 JF
TR H2ZE R TCG T4 X ,6 h DHE 4 a5 [ i
ZRKFOh4l(P<0.01,F=2583),12 h JetaimpE
KFE (P <0.001, F =25.83), ILIK 2A, BL4F,
50 h4i#H,3.6.12.24 h 4] MDA /K 5% 5
(P<0.05,F=61.14) , JLE 2B; 50 h H4H,3.6.
1224 h 4] GSH /K E T/ (P <0.001, F =
72.49) WK 2C,
2.2 AKN S HK2 AL E£H%ET KRH4
mmol/L AKN #i3# HK-2 4iifits, 5 0 h 4441t ,6.12,
24 h 4 £k FE T AH 6 8 11 SLCTALL (F =125.35) Fi
GPX4(F =92.71) Y85 FF& (P <0.001) ,3 h 415
0h#HERLGI¥EN, 12 hdl 524 h HERM
Tt #E L. WE 3,

A 10, Bioor €
100 | 100 seksk @100 - o s
& X e
% 80 . = 801 e = 80
= 60 - otk W1 60 ‘:’é 60
2 40 sk =2 40 == 40
E\‘E\[ koK \ENE\[ S0
20 |""‘| 20} 20F
0 L 0
0 1 2 4 8 16 32 0 6.2512.5 25 50 100 200 400 AKNmmol/L) 0 4 4 4 4 4 4
AKN(mmol/L) VA(umol/L) VA(umol/L) 0 0 12525 50 100 200
D E F
120 51 ek 4r .
~100 F =
o 4+ =
< sof L S ” e -
™ Zx 3r Z.;ﬁ #
B 60 | =P Y = ok ——
% g
= TE?( =
= Y - = —_
S E* | <Cl:[ 1 B
20 v 1 l———| (zj* Ial
0 0 0
AKN(mmol/L) 0 3 3 3 3 3 3 NC4l VAZ AKNZL VA+AKNZH NC4l VA4l AKNZL VA+AKNZH.

VA(umol/L) 0 0 12.5 25 50 100 200

1 VA BRSEBHELERERSENE/NE ERARMNHRG
A AKN X HK-2 FZAAEIE J500 55 1 wmol/L 4 HLAL: ™ * * P <0.001;B: VA XF HK-2 (4% Jy 5200 ; 5 6. 25 pmol/L 20 #5: * " " P <
0.001;C: VA X AKN YEFF HK-2 (40 EI% ii2m, 5 AKN 41 4. " P<0.05, " " * P<0.01;D; VA X AKN fEfIF HK-2 p9 4115 S5 m;
5 AKN(3 mmol/L) 2 [t * * P <0.01, * * * P <0.001;E;: KIM-1 ) mRNA 223522 5454k, 5 NC 4l [b4%: * * * P <0.001; 5 AKN 4 Hhds. #p
<0.01;E: NGAL f#y mRNA A2 55 NC 44 * * * P <0.001; 5 AKN 2 4. * P <0. 05
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E E 10 . %‘0 Heskek
ﬁ 0.15} = 10} £
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0 p= 0 O oUd |
0 36 12 24 0 6 2 24
HTIEfI(h) B 1) (h) A1) (h)

B2 AKN S:E740 0 S4Bk TR
A: SRJT DHE #%H U5 AKN Ab SRR ] HK-2 (488 A ALK P R0 % 2003 B: AKN Jil3# HK-2 AR[RII ]G MDA (25463 C: AKN ]

% HK-2 AFEFEE GSH 9224k 150 h 414 " P<0.05, "

Oh 3h 6h 12h 24h

SLOTAIL | e G S

. — -

B-actin e —  — D

*P<0.01,""

* P <0.001
25¢ [ISLC7A11
2 GPX4
2.0
RUN e
il / / kkok
“ 0.5 % % .y g sokk
Oh 3h 6h 12h 24 h

B3 AKN 53 SLC7A11 71 GPX4 EHKFHTHL

HOhHEH: "

2.3 VA XEHK2 @M TREMEH R
ANAETE SR 4558, £ 5O pumol/L ¥k i VA #EAT
JEEESEY il B AR LSS, VA AL ] DUAR A
S v 20 B ) A5 B A R ) e B A, DLIE 4A ., AKN
AEFEAT LU AR 40 i DHE 3L @556 TH i, WK 4B;
MDA 7K 3 M\ (3.57 +0.36) nmol/mg protein ( NC
H) JFE & (13.37 +£0.63) nmol/mg protein ( AKN
ZH), WE 4C; GSH /K- (42.27 1. 76) nmol/mg
protein( NC 2 ) F[& % (15.30 £1. 31) nmol/mg pro-
tein(AKN 2) , WL 4D, VA + AKN 24 DHE %¢ 55
FE B ELT AKN 41 (P <0.001,F =150.0) ; VA +
AKN 2§ MDAJ (6.40 +0. 67) nmol/mg protein | i} 3&
(T AKN 41(P <0. 001, F =72.343) ; VA + AKN 4]
GSH[ (33.76 +2.53) nmol/mg protein | igt & & T
AKN ZH(P <0.01,F =32.925) ,

2.4 VATRHE AKN SHH%IET VAEH
24 h J5 5 5Kl SLCTATL A1 GPX4 [ 11K F

**P<0.001

RIHAT IR AKN S5/ SLCTALL il GPX4 [%
fIK,SLCTALIL(F =63.41) f1 GPX4 (F =65.73) t5 H
JKETE AKN 5 VA + AKN 4 2 [8] 4 2% 5 3196 Se 1t
23 (P <0.001), LA S,

3 Wig

RIHEWEH R YUE Z L —J M R H B PR 2y
Yyo AR, o1 T A AT R 25 V5 1 A B, AKN A
CH TG R 25 85 % 67 . 9 8% R A
FC, AKN R8RSR T B SRR W 2. S 4t
T AE L AR, A 20% ~33% 1552 R M H K
2RI I B S R R AR

AKN G HE M1 P4 R 5 R 1 5 45405 LR
Ui /NE N F o fE AKN B 505 K SRR L, Rajab
et al SR JI] AKN 500 mg/ (kg - d) 1975] fik 45 M (1
Wistar R SUESME I TE ST 14 d, o) DL 200 8 A
JINE (9458 493 B it 375 LBF 1 185, Dogan et al™™ 3% ]
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A NCA VA AKNA VA+AKNZL
B NC4l VA4L AKNZL VA+AKN4]
020 - C 20 D 5or
T — .
.g Hokok .QE) 40 F L T iid
o 0.15 F g 15t 2 T
= o = 30t
5010 F E 10} E
i}? 3 #itH 3 20}k ETTS
B wo & = £ =
B 0.05 F o <QC S5t % 10k
M ] > °
0

NCZ4l  VAZHL AKNZL VA+AKNZ

NCZ4l VA4l AKNZl VA+AKN4

0
NCZ41  VAZl AKN4L VA+AKNZL

E4 VA3 HK-2 BRF1ER
A ST UL HK-2 AUHIAOTE 45 KSR 7ML % 1005 B DHE FR6HK AT i S A & LA b % 2005C. Kt 250kt HK-2
41 MDA AT 805D . K Z5HRIMON HK-2 4008 GSH K P A9 B0 5 5 NC 41HAR: ** ° P <0.001; 15 AKN 414" P <005, P <

0. 001

NC4l VA4l  AKN#L VA+AKNZL

SLC7ATL A D e —
-'
GPX4  w—_—— -b

B-actin

12

ISLC7A11

ol 222 GPX4
i
) -

0.8 F
H;v* i
= 06
{1 Hokok
w04 f rak

02 - ’l%

0
NCZH VAZH AKNA VA+AKNZ

5 Western blot #&ill VA ¥t HK-2 & SLC7A11 #1
GPX4 H)E A FRiIXKTFH M
5 NCYlb#e: ** * P <0.001 ;5 AKN 41 b4 . ™ P <0. 001

AKN 1.2 mg/kg FRLYRME I 13 5 Wistar KR, [FlAE 14
d J5 WA E B /NS DX BRI B 7 . A PR R

WRFFES B & BUK K3 % HK2 il NRK-52E B
FhAN M ) 1C50 X 2] 3 mmol/L 245, FEAWF 58 1,
AKN X HK-2 4 fififr) IC50 5. 74 mmol/L, T4
YIRS R , AKN SR ST i A= RSP 1 A5
TR EEROR . TEIR N, B R A e Mg A
JEE M) megalin 55 85 (HAUVE T, 3 M G A /NG
AR BTRL, AKN S5 SRR 2 M 7E 1A Y
HMEL R TR A TE BRI Bl ) SRR AE 25 . F B
e R B TR Z 2 T BRI A0 A
FET- I B, AR IR 7R DR 35 K B i i
S BN BT R R IR A Bkt T Y Bl
Ding et al "> WIESE R FEVESE T (FETD) BIRKEZ
B 0 PRAIL S o e b, B I A I 0 45 38 25 5
AL SR AN , T BRI AE P B ) i i A S #8240 L 7
R AL , HE— AR BN R R R
MM, & F AKN B 35405 i s BRATL TS AS BH A, A 5%
TEAEST BRSNS b 1 YAIESE 1 R PE T R S
HERANZE,

AR M EBFAE Y i R LR S i A B
R SR A S AL VR i, S B PP 1 4R (reactive
oxygen species, ROS) {74 | FFIHFE LA L R
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G5, 5 50F RN A A I AR . B NVE A
M RRAE R &, RS 5 i A . AR
ARTRTE Y BB, KR AL 1.5 h 5 R AT L)
HA i 5 BRI B B, AR 9T R AR & B, AKN
Ab RS0 i (5 45 200 i+ IR AR R 9. 3 2R ROS W]
PAHE—25 B0 I, 5 2018 o AUk, 51 & 2R 3E
Too RIS Ak P 1 R 2 B SRR R BT T 1) G S oy
fiE,GPX4 HA syt AL/ER , H L GSH i+ ]
AL R AR IR BT, T SLCTALL J2 MR/ A 2
PR 2 ) % 12 26 1 R G0 I B B AL R 47, TSR v Ik
JRE I A IO 2 R 1) R N 38 o AEAS R 5y, AH G
B35 Fr GPX4 i1 SLCTALL 7 AKN #il# 6 h B @
FRRAR, A8 i Uk ) MDA 7£ AKN i 3 h
FEEr, GSH 78 3 h fEJF 4G T B, $ /R BRI T-#E AKN
FI A IR 4R B, GPX4 7 & 4 P A5 i Al
(1 [ B A B 2 T G, STE I 2 5 R UK E &
FH R, 5340, ROS AT 3 30 DNA $ 5 M il 384 7%
P53, 3@ if % S A5 5 8 W Al SLCTALL Y 3%
BT AN GSH A I A T4 DR T R AR, 5
T HIPY GSH iy K= 1M AR, GPX4 1 2 [ 7K R
T

VA B2 ERBBATIA Y B, J& T2 5
TR AY. EAk, V5K BR VA 0] LU 2 i
LB A A A 11 T, VA 3 T 30 3 30 4
JL A MR 2 R A LR R B AR 0 T 2 T
PRGN U 1 B i 1 s e Y b, VA i
Wk ROS 47 4 Bz 41 i fe 52 A AR JE IR & i
SN - [ AL R AE A T2, oAl 2B 4
YRS KA AT RS S LA Y A
WP EALE R . AP g R 2R VA AR
PR, FTAXTHT AKN 51 1 B /N 4l i i
FALN . B VA fbe gl b B 24558 s
I, B LLZAL S Y HA W R T DUR AR
TRVE . BEAM, ANIRBIAL IR 2 B VA ] BB 1] 1 5
TR HR 5 B i W — AT R B TR S AL I 4 (NOX4 ) , A
T FAAR 4 B 2 I ™ o BT AL 76 VA fEFT T,
P05 40 L S AR 7 S TR AR 2 B SRR AR . VA X A ik
FET RSP ACR o] ROl T bt A AL i FE . Ik
Hb IR F KRR SRR YR T EE T I VA JfRRE
E AN MDA (GSH 1 ROS i /K -, th AN ek A8
SLCTALL F1 GPX4 18 F1 /K-, B0 20 i 1E 7 79 41
R TR A S =50 . VA BT AL E I PLH
RAFATRATRZE , AW AKN 33006 B /N 200 1)
BRIET e 15 56 MK TP A A AR FAATY 5 2B o

AT RINE S T AKN BN E Rz 240 A 41
PRI, S e B4 A N SO R AL T 24 S S B Y
PO E AN . VA AT REIE o 10 ] i S A o AT
KR BRIET AR AKN B /NS b Je 4 B 5473
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Effects of vaccarin on amikacin-induced damage to

renal tubular epithelial cells
Zheng Song' ,Chu Chaoqun®, Yue Lin®, Huangshen Zhuofan® , Wen Jiagen
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Abstract Objective
effect and mechanism of vaccarin (VA) in the AKN-induced in viiro renal injury model. Methods

To establish an in vitro renal injury model of amikacin ( AKN) and investigate the protective
Human renal
tubular epithelial cells (HK-2) were cultured in vitro and incubated with different drugs of AKN or/and VA to de-
termine the optimal drug concentration based on cell viability tested by MTT. The changes in intracellular oxidative
stress were assessed using the dihydroethidium ( DHE) probe and malondialdehyde ( MDA )/glutathione ( GSH)
assay kits at different time points. Total RNA was extracted, and RT-qPCR was performed to detect the changes in
the gene expression of kidney injury molecule-1 ( KIM-1) and neutropil gelatinase-associated lipocalin ( NGAL).
Western blot analysis was performed to detect the levels of ferroptosis-related markers solute carrier family 7 member
11 (SLC7A11) and glutathione peroxidase 4 ( GPX4) in HK-2 cell lysis. Results
significantly decreased the viability of HK-2 cells in vitro, with a half maximal inhibitory concentration (IC50) of
(5.74 £0.47) mmol/L. VA at concentrations of 25 — 100 wmol/L increased the viability of AKN-stimulated HK-
2 cells (P <0.05). After treatment with AKN (4 mmol/L), the mRNA expression levels of KIM-1 and NGAL
were significantly higher than those of the negative control (NC) group (P <0.001). VA (50 pmol/L) signifi-
cantly reduced the mRNA expression levels of KIM-1 (P <0.01) and NGAL (P <0.05). The intensity of DHE

staining increased after 3 hours of AKN treatment, but the difference was not statistically significant. However, the

High concentrations of AKN

intensity of DHE staining was significantly higher in the 6 —24 hours group compared to the 0 — hour group (P <
0.01). Furthermore, MDA levels significantly increased, while GSH levels significantly decreased after 6 — 24
hours of AKN treatment, with statistically significant differences (P <0.05). After 6 —24 hours of AKN stimula-
tion, the ferroptosis-related proteins SLC7A11 and GPX4 both significantly decreased (P <0.001). Co-incubation
with VA for 24 hours effectively reversed the changes in DHE staining, MDA and GSH levels, as well as the chan-
ges of SLC7A11 and GPX4 protein levels (P <0.001). Conclusion
was established by stimulating HK-2 cells with high concentrations of AKN, and it was found that VA might allevi-

In this study, an in vitro renal injury model

ate the damage to renal tubular cells caused by AKN wia inhibiting oxidative stress related ferroptosis.
Key words

amikacin ;renal tubular epithelial cells ;vaccarin ;oxidative stress ;ferroptosis ; drug induced kidney dis-

ease



