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HE B Wi RN RSN SIIART AT 254 (Pae) X 22 Rhime (LPZ) FIIAA ( CIS) 5 S AU/ B Aok B 405 (AKD) 5 5 /e
LA (mRTEC) M. FiE 4% CSTBL/6] /NEREY mRTEC 432 4 41 1E# X IR (NC) 24 | IF# XF ] + 22 e (NC
+LPZ) 4 WA ( CIS) 4 FER + 2 Zhimk (CIS + LPZ) 21, kP /) BRI 75 LT ( CRE ) AR 2 2 (BUN) /K-, HE 3% (6 L5 5 ik
JRPHARAL, , Western blot \ SBE 20 Ak, | Gui2e 5 AN 15 46 40 5 48 R 7 ( KIM-1) &5 32 1440 B4 F 2 (1 8% ( RIPK) 1 RIPK3 (IR A 3%
RIS LSRR (1 (MLKL) (93835 Ko 53K C57BL/6J /N K mRTEC 434 6 41 : 1E % X HR (NC) 41 \IE 3 % B8 + AT 25
(Pae) 2H JEH + 22 KA (M) 1 IS + 22 R AW + AT25H (M + Pae) 4, K420/ BUIMLIE CRE A1 BUN 7K, HE Je 4 15¢
B IE T B A, , 375 S el B WL B R B 4 A A8 , Western: blot S ZH AL | S B2 9 A6 T 4% 2H /)y Bk, mRTEC th KIM-1 577
R R R AR RIE, R 5 NC4AHE, CIS 41/MN Rl % CRE H1 BUN /KI5 , LPZ FHiJg 34 /K48 CIS 4 T+ (¥
P <0.001), 5 CIS ZAH L, CIS + LPZ ZH/NEUF 40 4R HE ZL B /INVES SR TE W] 2 RPIRZ1 25 (P <0.001) , 5 NC 444H Lk, CIS
/PR A2 ) KIM-1 \RIPK1 \RIPK3 MLKL (#3235 /KF- I (35 P <0. 001 ) s #HELF CIS 4, CIS + LPZ 4/NRE A 21 1
KIM-1 .RIPK1 RIPK3 MLKL {323k K T+ (¥ P <0.001) , Pae ZbFH /5 & 41 /N BAHE F M 41, 7% CRE,BUN KIM-1,
RIPK1 ,RIPK3 \MLKL [ 3235 /KF & (3 P <0.001) , HEA R EAKEM: . i LPZ iS58 mRTEC 2P R38N E CIS

75 AKI, Pae RS R PP PR SR AED8 4 CIS K LPZ 5 119 AKI,
REEIR ANEE B 2B WU s ATZ Y s R EIA AL s /NS R A

HESEE R285.5
XHEERER A XE4HE 1000 - 1492(2025)11 2096 - 10
doi:10. 19405/j. cnki. issn1000 — 1492.2025. 11.015

2 'E 145 (acute kidney injury, AKI) J&—Ff
w1 Z2 i DR 5 L2 A9 i PR 25 B A1, 2 B ' HE i D e
TEHUIN RO PR PR . 4 (cisplatin, CIS)
S MU Y, B 0 B R IR T HIA T
W7, AL AT A E 5 22 W] CIS AH ¢ iy AKT 5 45
T2 A T R PR SR A A5 2 b 4 AT T
A Ji 5~ ZE il 57) ( proton-pump  inhibitors,
PPIs) /E Jy & 10 1 B2 73 W 40 1 500, LA 22 3 i m
(lansoprazole, LPZ) Sy , i 22 fiff Igs i 5 AL 7 g
Gl i, BF5ES B, PPLs Al 30 iR &
AKT fESR , 51 B /N A0 9 B PP P BRBE o 3
ARk, PPLs 55 HoAy ' 75 25 Mot B 400 0 10 28 v
SRR I (H OC T2 A B 118 0 e 452 1 L i A
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M. ~3 2571 (paeoniflorin, Pae) J& 25 (A~ 1 T
AR T2, AR DR SR, £ CIS
50 AKL OB RO i 2 B v A 8 R P
ZWTFE B R ST LPZ 2 INTE CIS 5 319 AKT &
0 B9 B AL, 7 B RE Al B ARR Pae BE IR
LPZ Fii CIS 3L [a] i 319 AKI I WA ML

1 #MR5ETZ*

1.1 SKEshsaE W5 N CSTBL/6)
/N 6 ~ 8 Sk 20 ~22 g, I [ RIPE A K 5 5
Resh¥rhs . SEREhYI G ZRIERL R S it
FACPEZL Gt (25 : LLSC20240199) , FF 45 &
% ] [ 57 T AR e S 36 s BRI ek T4 AT 5%
EOR . AL A P ER Y D K 24 FUNRLBE
Plorh 4 4 (4l 6 H) IR X (NC) 41 .NC +
LPZ 2H \NC + CIS ZH#11 CIS + LPZ 4, LPZ A/ #ith
KSR, 1% 25 mg/kg BRI 2525, CIS AR BEER K
Vi, 4% 20 mg/kg MR TR ZG 2N, X BREEAN 45 T S5 1
A BER K . NC 41, 2R il 4 7 AR 3R K [ A5 1
UFsNC + LPZ 40,565 | RIZIETESS LPZ,2 h 5 i ki
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SPAEFREUK RS 2 d BT LPZ; CIS 41,55 1
RIEREST A BEER K ,2 b S IS CIS, 534k 2
d JE S VR S A BRER K CIS + LPZ 41,45 1 R IE i
SFLPZ,2 h 5 JE I 5 CIS, J5iE2E 2 d JE I i 4
LPZ, 36 H/NRS R 6 (5416 H) :NC 4],
Pae 4 (CIS + LPZ 24 (M 4 ) .CIS + LPZ + 12. 5 mg/
kg Pae 41 (CLP12.5 4{) .CIS + LPZ + 25 mg/kg Pae
ZH (CLP25 4H) .CIS + LPZ +50 mg/kg Pae £ ( CLP50
)., 7 iR CIS + LPZ # #i7f 3 d, CLP12.5,
CLP25 .CLP50 414 K Mg Jis 43 B VE 5T Pae (12.5 .25,
50 mg/kg) , Pae ZH % K 5 1 55 Pae (50 mg/kg) o
FrA /INBRAETESS CIS J5 3 d S 2 SR A8, Ja R A
IR LA AS A T 2H 227 53 i A A A A T

1.2 @EEBEERSA /DEVE /NS A
(mouse renal tubular epithelial cell, mRTEC) 3 H
FERb= B2 i A ( B ) o 55 6 ~ 15 AR 4E i T T
SEYS  TE S A 5% R4 I ) DMEM/F12 3550, 37
C 5% CO, AEivpdsss, mdl 1:NC 4, {57 5k rh
TS5 A AR 7K s NC + LPZ 41, B g2 56 A&
WeBE S wmol/L LPZ; CIS 41, B3R Fe v fin ALKk i 20
pmol/L CIS; CIS + LPZ 4 , 1% 3% 5L b A 2 4k i 20
pwmol/L CIS 15 wmol/L LPZ, §¥# 24 h J5 U 42 44
Milo 43 2:NC 4, ¥ 77 5L v A 55 5 A= J K
Pae 21, i 7 H M A LYK B2 50 wmol/L Pae; M
(CIS + LPZ) 2 , 55 R 5L P I A 2896 i R 20 pumol/LL
CIS 15 wmol/L LPZ;CLP12. 5 4, 5 3% 3 v A 4
He ok 20 pmol/L CIS 5 pmol/L LPZ F112. 5 pwmol/
L Pae; CLP25 4 , K53 R im AR FE 4 20 umol /L
CIS.5 pmol/L LPZ #1125 pmol/L Pae; CLP50 41, o2
FRFEE AP AL U E Hy 20 wmol/L CIS.5 pmol/L. LPZ
150 wmol/L Pae, WFF 24 h J5 WA 4N .

1.3 FZEMEFE AWLMAYL(E S EGIISOH +
C) AEY) R AL (FYS . RM2255) | 1F & 5 % B il e
(#1%5-:DM6B) Wy [ 72 [ Leica 2 7] ; 2 I BE B X
(15 ; enspire) 14 H & [E PE 23w ; LUK AL 5% IEAY
( 75 . Mini-Protean Tetra ,Mini-Trans Blot) 4 F 35 [H
Bio-Rad 73] 5 i LR (L5 . JEM 1400) 1 H H 4%
HL A Al BE UG R 4 (AL : ALGOORGB) Il [ 3¢
[ GE 23w ; A% 77 46 (245 : HERAcell1601) It 5
FKEIE A 4 A B AR HT (5 :3100) 1t
H HAH LA H],

1.4 $HaEFEF  CIS.LPZ (g [ 3 [E Sigma-
Aldrich 24 #] ) 5 Pae (1 3 3& [E MCE 2 W] ) 5 Jif 4 i
i \DMEM/F12 #5555 (1 3 36 E Gibco A H]) ; &

Y32 AR AH B AE A 2 [ B8 ( receptor interacting pro-
tein kinase, RIPK) 1 $ii& it $i45i 0 T (kidney
injury molecule 1, KIM-1) $ip{& | S Hi # % k. RIPK3
( phospho-RIPK 3, p-RIPK3) $iT & | S Hit B B fL iR &
i 2% 1 B 25 4 8RR 2R 1 ( mixed lineage kinase do-
main-like protein, MLKL ) ( phospho-MLKL, p-
MLKL) $i4& (Wg B % [ Abcam 22 7)) 5 BT B-WL3)
H A (B-actin ) P& AL 1 01k ¥ i (horseradish
peroxidase , HRP) #7310 41 (H/ Bl) 56 40 it
RIPK3 Hr A St MLKL Hr {4 (1 H 27 ABclonal
N o TRARZE - P4 (hematoxylineosin staining,
HE) e 03200 & 1 A B 508 = KA RHCA RS
Flo 3-(4,5- T HIHEEERE-2) 2, 5- TR E DU S AR £
[ 3-(4, 5-dimethyl-2-thiazolyl ) 2, 5-diphenyl-2-H-tet-
razolium bromide, MTT | 57| B Bt 28 =~ KA W)
PHEARAH

1.5 7k

151 —fAfedgiragnl  UEMTEREA, ]
4= A S AEAL BT ARSI /)N BRI T PR 3R 2 (blood urea
nitrogen, BUN) | /L ( creatinine, CRE) . 7N 2 2 &
FLELFLfG (alanine aminotransferase, ALT) 7K
1.5.2 ZHBENRFBRAZRELS B/
B IS , R R R, K T T 4% 22 5 H I v [
FE 16 h, HEAT K AW, HIE 4 wm JERTT R,
YR U J5 24T HE G, i 1] 2 U s B
NSO, D68 T BEALZEER 10 SIS, TH8CE /)
EHOTE AR 20 L, R R NVE IR
1.5.3 W TFTUEFMEAR HEEFEN 1 mm’
B LA T RUOICE T 3% )3 A 1% SRz 1]
E, FFHEATINOK G237, B JE T AR iR X s AT
L, HilE 60 ~80 nm BT A, R H; Ao FlshEY
XU R BEAT RS o i LB WL B A 48 o
1.5.4 pmafee BEHLZDINTETS CHAH
HOBEA 2 b, 8 = AR RO R B 1Y) £ B A T
KA, RE AT USRS, 1 ZHEUIA Y PR 4R
LWy BERH TR 1S min, PBS JEVEEANA LA 1L
A ) - 30 min, A KIM-1(1 : 500) . RIPK1
(1:200) .RIPK3(1 : 200) il MLKL(1 : 200) 247
k4 CHFE IR, PBS WEUEE , AL # AR & —
P37 CHFH 30 min, DAB B4, U) v & T Bl
WEIERAEE 7, KA Image J BAER e UL
FY A EUR AT AT

1.5.5 MTT %% 4 mRTEC 2.0 H 85l T
96 LA, AR A FE VR BE (1Y) Pae HEATIRF 7 24
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h J5 , U ARMESL P A MTT 35, 4k 28595 4 he |
BT 15 32 5, A DSMO JR 4], f5 5 sl i
LRE W I TR A AR SR e 1, 38 s A F LK
JGJE (absorbance, A) fH, A0 MIAFEIE % = (A —
T 22 2 YR BEVE L o SRS AT 22 4 2 ik
JE S B, ) 240 A A Bk 245 ) o 2R R e O B AR T
Bk A CIS \LPZ Ko e B2 1) Pae, i 1% Pae
AR e R DR AP A IR L

1.5.6 Western blot 523 HudEE B HFEHZ, A
L (RIPA = PMSF =100 : 1) $2 B0 1, I # 47
BCA H H & i Hr. 1R 4 3 £ 17 SDS-PAGE
LK, L UK &5 RS AT B, B R A 3 3 A 30
min, KRR 43 551 AT B-actin (1 © 5 000) , KIM-1
(1:1000) RIPKI(1:1000) p-RIPK3(1 : 1000)
M p-MLKL(1 : 1 000) —$HiH 4 CHEF LK. H
PBST $EJBE 3 ¥, 457K 10 min, il A HRP Fric #Y 1L
Fyif/ /N 1eG P (1 5 000) §%F 40 min,
PBST Yl 3 YO ARG TR . (1] Image
J I 25T AR IR AR

1.5.7 faRRAFE KIhETARN, K
mRTEC FPHE7EfLAR H , B4 o f5 5 B R 5,
AZRPRERRE 10 min, {0 16 37 CEH]
30 min, AIA—HUREF LR, PBS YE 3 Ik, INADE
JEHUAE 37 CHEOEWER | h, H] DAPL & 4L 4 fity
Bo MHHIZOGIE B B B

1.6 Sit=aE 25 R PAE + FrifE 22 (mean =
SD) 7, >R B H K J5 22 73 Ht ( One-way ANOVA)
W Z H Z [ Y 22 5+, JF 2R H] GraphPad Prism 8 %k
{FHEAT Tukey S5 HTS . LA P <0.05 K2 RA4501
PR

2 HR

2.1 LPZ 3t CIS 3|42 AKI 9520 5 NC 4141
e ,NC + LPZ 2H/) A9 134 CRE A1 BUN 22 5% Jo4¢
FI2E 8 3, CIS 40/ B CRE il BUN FF &5 (# P <
0.001), 5 CIS 4., LPZ + CIS 41/ §UfLiE CRE
F BUN ZKF-FhiE (3 P <0.001) . FiRZE RN,
LPZ e T CIS 5319 AKI( B 1A B) . %41/
IR ALT K28 5 o ge 22 5 X, B AR SL 55 vh
LPZ Fi1 CIS 7|5 JTCH B 4515 (& 1C) . HE Je il
7,5 NC A B, CIS dl/N U 418U B /INE 45 i
Yok PR PRGN MR s 5 CIS A, CIS + LPZ 4
/IN BRI B /DN 40 TR 451 9 L R (P < 0..001) (

1D) . fuyzdlfb g5 R B, 5 NC 414 L, CIS 41/
SRR NS AN B Y KIM-1 1) 2238 KSF T (P <
0.001) ; #H LT CIS 41, CIS + LPZ 41 /N BB /N 4
fifd KIM-1 335 KFE T+ 8 (P <0.001) (] 1E),
Western blot 45 % 75, 5 NC ZH 40 Lt CIS 2H /)N KR
KIM-1 25 3R 7K T (P < 0.001) 5 5 CIS 404
I, CIS + LPZ ZH/NUE 4H 4 KIM-1 (38 K- F
F (B 1F) (P <0.001) . ffi l§ mRTEC #F47{&Fp 552
5 B sOLLE R R, 5 NC 4UMEe, CIS 415 /Mg
A KIM-1 5k K-F- T8 5 5 CIS ZHAH LG, CIS + LPZ
HE/NEAMI ) KIM-1 238 KFFE (B 1G) o
2.2 LPZ 3t CIS 51 AKI F2F IR &
M 4R B R, 5 NC 4, CIS 41/
241 RIPK1 \RIPK3 \MLKL 2235 /K45 (P <
0.001) ;5 CIS 4L, CIS + LPZ £ /N LB 4141
RIPK1 RIPK3 Fil MLKL (225K T, 276 4%
I E (P <0.001) (B 2A ~C) ., 4t 20
SRR, 5 NC 44451, CIS 40 mRTEC f MLKL [
FiRAKETE 5 CIS 4HAH G, CIS + LPZ 4 mRTEC
Hr MLKL #9335 7K FTHE ([ 2D) . Western blot 45
W45 5 oK, A8 BT NC 4, CIS 40 mRTEC fiy
RIPK1 . p-RIPK3 F1 p-MLKL % ik /K F Tt & (P <
0.001); 5 CIS 414 Lk, CIS + LPZ 4] mRTEC #y
RIPK1 .p-RIPK3 #il p-MLKL {351k /K 3t — 4 7 &5
(P<0.001) (¥ 2E) , X —45 R KW, LPZ 7] i@ i
FEFMESRFESE M N E CIS 75 T+ AKI,
2.3 Pae 3f CIS X LPZ F S8 AKI B0
FAASIFIF 51 Pae X LPZ + CIS 3&A5 (1) /N R4 T T
ARBR ARG 25 SR i, 5 NG 4 EE, M 41/
FRMY% CRE 1 BUN /KF-Ft 5 (P <0.001) , Pae T
Wiljs , £5 4/ A I3 CRE A1 BUN K F %, H
Pae ELAT 7| f5 ACM1 % (&1 3A.B) (¥ P <0.001),
HE Jeta g5 1 R ,NC 415 Pae 21 /NFUE ZHEUR DL
WIS S, M2 /N BB /NS B I K, A AR P 4 i
R 5 M 4UAH L, Pae TAL 3G 4 Y TR I8, R
PEA A > (P <0.001) (8 3C) , HLBEZERE
B, 5 NC 4l L, M 419 ) mRTEC B & i ik, e ot
A, KR ZRAR UG 25 s Pae T-Hl 5 mRTEC Jif ik
TR ok 2, LG o A ok 20>, 4 A 0 9 2 0 2L ([
3D) ., s R B R, 5 NC 4 K Pae 4101,
M 2 mRTEC fij KIM-1 kK FEFHE (P <0.001) ;
Pae T Wi )5, mRTEC [y KIM-1 223k K EREAE (P <
0.001) (K 3E) .

PRS2 3 v, B S MTT 35 PE AL Pae X
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mRTEC { J7 (520, 2477 U 200 pmol/L I, X
HME S B BE R TR A 2
BiIR B CIS \LPZ LA BE W L 1Y) Pae, 4521 10,
75, Pae 7 12.5 25,50 100 pmol/L 3 T #AEF 5
RGP, 3R 100 pmol/ L 51 f5t ik B35 5 PR 474K

J, HARY A Bt o B 54 iy 3 a8 (8] 3F2) . West-
ern blot Z5 R /8, 5 NC 240 f Pae ZHAH L, M 4H
mRTEC {9 KIM-1 £3ik/KFFt &, Pae T FiJ5 mRTEC
1) KIM-1 F3K KRR (34 P <0.001) (& 3G)

2.4 PaextCISKLPZiESHAKIF i EF M

(@]
[\
]
1

#it#

—
W
T

sk sk ok

Serum ALT level (umol/L)
o =

A 250 B g0r
a o
>O 200 HitH %
g T 2 60f
= =
= 150} <
[}
5 ey 5 40}
= 100} &
@) m
g 50} 520'
] [}
wn wn

0 0

a b c d a
D a b
50 pm
c d
F a b c

KIM-T s s — s . mm—mm——— | )

GAPDI] | ee— c— c— a— — — — — 30

c d a b c d
E a b
50 pm
c d
3
ku i
o & 1
z2 L
582
o a seokook
=
— O
=51
M5 ’—'L‘ ’J—‘
)
0

E 1 LPZ 3t CIS FSr/NR SRR G RS0
Fig.1 Effect of LPZ on CIS-induced kidney injury in mice

A: Serum CRE levels of mice in each group; B: Serum BUN levels of mice in each group; C: Serum ALT levels of mice in each group; D: HE stai-

ning was used to observe the degree of renal tubular cell injury in each group x400; E: Immunohistochemical staining was used to observe the expression

level of KIM-1 in kidney tissue of mice in each group x400; F: Western blot was used to detect the protein level of KIM-1 in kidney tissue of mice in

each group; G: Cell immunofluorescence was used to detect the expression of KIM-1 in mRTECs x400; a: NC group; b: NC + LPZ group; c¢: CIS
group; d: CIS + LPZ group; *** P <0.001 »s NC group; P <0.001 s CIS group.
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Fig.2 Effect of LPZ on necroptosis in CIS-induced AKI

A - C: Immunohistochemistry was used to detect the expression of RIPK1, RIPK3, and MLKL in renal tissues of mice in each group ( scale bar =50

pm) x400; D: The expression level of MLKL in mRTECs of each group was detected by immunofluorescence ( scale bar =50 pm) x400; E: Western

blot was used to detect the levels of necroptosis related proteins RIPK1, p-RIPK3, and p-MLKL in mRTECs of each group; a: NC group; b: NC + LPZ

group; c; CIS group; d; CIS + LPZ group; *** P <0.001 vs NC group; " P <0.001 s CIS group.
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Fig.3 Effect of Pae on CIS and LPZ-induced AKI

A Effect of Pae on serum CRE levels in CIS- and LPZ-induced AKI mice; B; Effect of Paec on BUN levels in CIS- and LPZ-induced AKI mice; C:
HE staining of kidney tissue of mice in each group (scale bar =50 um) x400; D: The ultrastructure of kidney tissue was observed by electron micro-
scope (scale bar =500 nm) x25000; E: KIM-1 expression level in kidney tissue of mice in each group (scale bar =50 um) x400; F: MTT assay for
cell viability of mRTEC stimulated by different concentrations of Pae or in combination with LPZ and CIS;1: different concentrations of Pae; 2: Pae in
combination with LPZ and CIS; G: Western blot was used to detect the protein level of KIM-1 in each group, gray band images and histograms; a: NC
group; b: Pae group; ¢: M group; d: CLP12.5 group; e: CLP25 group; f: CLP50 group; *** P <0.001 zs NC group; **P <0.001 vs M group;
48P <0.01,224P <0.001 vs 0 wmol/L Pae.

o [ %71 B

https://www.cnki.net
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IRSERI NG AP RSP SE0 /N BB A 2 e 21
kgt 7R, 5 NC 20 K Pae 4HAH L, M 2H /)N BB 4H.
41 RIPK1  RIPK3 il MLKL f) 5 2k 7K SETHE (P <
0.001) ;Pae il J5 /]y B o 5 4H 2417 RIPK1  RIPK3
F MLKL 3K 7K-F-FEK (P < 0. 001 ) , HHA 7] &
s (E 4) .

Ui e DA R s, 5 NC 4L, M 4]
mRTEC H MLKL 1 3 35 /K% F+ &, Pae T il J5
mRTEC # MLKL 1Y &35 /KB (B 5A) . West-
ern blot ¥l 45 % 2 75, M 20 mRTEC #) RIPKI . p-
RIPK3 Fl p-MLKL #3585 (35 P <0.001) , 1fi
T LA Pae JRITJE = H ERIB K8 M AIRER (3 P
<0.001) (& 5B) .

Ze, HA B R R AR AR LT AKT Ay B i1k 24
IR ES L, B W AKT A] S 3505 b
LR JIEH T BT M AT T 2 0 5 B0
T8k SR FNLT 44k , 1 08 PR B B . s R 5
& AKI 1B R 258 %, FLAR B 2K 1 55 PPls
2l PPTs # F T AL T B B i A,
A WF5E " W] PPLs 5 CIS B2 e B ki 44 , (1.

FCRARBURATIA W . P, I e 3 i AR g Ak 52

%zfﬁﬂﬁﬁCB%mﬁﬁ@%¢ 24 L £
KRR I 5] K I s
W5 W, PPLs AT S50 A v 508 1 E 40 45

R A UG 5 AT T ] R 7R B D AH G o ASBIFSE
Gl LPZ 1 CIS e a] -3 /) Bl e 2 M, Ly

3 it AEACHE bR S BTSSR A0 /NG A TR T
KIM-1 Rk, W5 45 R 7w, A7 b 5 fd
AKT 2 IE R o W fa s, R pmblw & CIS,LPZ 5 CIS St [\ T-Fi ) AKT i3 hn &, Bk
A a b c d e f
507“ ;.'.\‘.. ;
B a b c_ d e f
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C a b C d _ e f
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40r ;;*A 501 AAA 50r AAA
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- L _ T _ T
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5 " T =t T 1 T
g 20F T ; ol iy ; | T
é. #itt é 20 F i é 20 F
— #iH
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El4 Pae 3t CIS & LPZ FSH) AKI /MR B #9727 3R 5L B9 550
Fig.4 Effect of Pae on necroptosis in CIS-and LPZ-induced AKI mice

A - C; Immunohistochemistry was used to detect the expression of RIPK1, RIPK3, and MLKL in renal tissues of mice in each group ( scale bar =50

pm) x400; a:NC group; b: Pae group; c¢: M group; d: CLP12.5 group; e: CLP25 group; f: CLP50 group; ***

0. 001 vs M group; 244 P <0. 001 vs Pae group.

P <0.001 vs NC group; " P <
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immunofluorescence (scale =50 pm) x400; B: Western blot was used to detect
the levels of necroptosis related proteins RIPKI, p-RIPK3, and p-MLKL in
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Paeoniflorin alleviates cisplatin and lansoprazole-induced
acute kidney injury by inhibiting necroptosis

Xu Qi, Luo Xiaomei, Zhu Wei, Li Yuanyuan, Wu Yonggui
( Dept of Nephropathy, The First Affiliated Hospital of Anhui Medical University, Hefei 230022)

Abstract Objective To investigate the effects of paeoniflorin (Pae) on acute kidney injury ( AKI) and mouse
renal tubular epithelial cell (mRTEC) damage induced by lansoprazole ( LPZ) and cisplatin ( CIS) through in vivo
and in vitro experiments. Methods The C57BL/6J mice or mRTECs were divided into four groups: normal control
(NC) group, NC + LPZ group, CIS group, and CIS + LPZ group. Serum creatinine (CRE) and blood urea nitro-
gen (BUN) levels in mice were measured, and kidney pathology was observed with HE staining. Western blot, im-
munohistochemistry,, and immunofluorescence were used to detect the expression levels of kidney injury molecule-1
(KIM-1) and receptor-interacting protein kinase ( RIPK) 1, RIPK3, and mixed lineage kinase domain-like protein
(MLKL). Subsequently, C57BL/6J mice or mRTECs were divided into six groups: NC group, NC + Pae group,
CIS + LPZ (M) group, and CIS + LPZ + Pae (M + Pae) group. Serum CRE and BUN levels in each group were

measured, kidney pathology was observed with HE staining, and ultrastructural changes in the kidney were
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observed with transmission electron microscopy. The KIM-1 and necroptosis-related protein expression levels were
detected by Western blot, immunohistochemistry, and immunofluorescence. Results  Compared with the NC
group, CRE and BUN levels were elevated in the CIS group, and these levels were further increased after LPZ in-
tervention (all P <0.001). Compared with the CIS group, renal tubular dilation and brush border loss were evi-
dent in the CIS + LPZ group based on HE staining of kidney tissue (P <0.001). Compared with the NC group,
the expression levels of KIM-1, RIPK1, RIPK3, and MLKL in the renal tissues of mice in the CIS group increased
(all P<0.001), and compared with the CIS group, The expression levels of KIM-1, RIPK1, RIPK3 and MLKL in
the renal tissues of mice in the CIS + LPZ group increased (all P <0.001). After Pae treatment, compared with
group M, the expression levels of CRE, BUN, KIM-1, RIPK1, RIPK3 and MLKL in each group of mice decreased
significantly and in a dose-dependent manner (all P <0.001). Conclusion LPZ promotes CIS-induced AKI by
enhancing necroptosis in renal tubular epithelial cells, and Pae can improve CIS and LPZ-induced AKI by inhibi-
ting necroptosis.
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