2025-07-23 16:06:45 https://link.cnki net/urlid/34.1065.R 20250723.1151.002
- 2096 - ZHEA KR FFIR  Acta Universitatis Medicinalis Anhui 2025 Nov;60(11)

25 2y R e RS E
DRI EA B > 2R b 5 S0 2P ¥ 191005

(ZHWEHRKRFE—WEEREIEAF, S0 230022)

WE BH BN ARSI IR 254 (Pae) Xt 22 Fhime (LPZ) FFAA (CIS) 5 Sy /M R AME B #5145 (AKT) 5 '8 /N
LA (mRTEC) R H52 M. Ak K CSTBL/6] /M EL mRTEC 432 4 41 1E % X HR (NC) 2 | IE % X I8 + 22 &4k (NC
+LPZ) ¢ WA ( CIS) 4 FA + 2 2 himk (CIS + LPZ) 2, &I/ LI ¥ LT ( CRE) AR 2 2 (BUN) /K-, HE Je € 5% 5 ik
SRR 4K, Western blot , G5 28 Ak, . G2 2 A U B 457 49 DG A PR ( KIML-1) 5 32 (4R B4 T 2 1 i ( RIPK) 1 RIPK3 (TR & 1%
FITEAE AL R (MLKL) (355K . 73 CSTBL/6J /MR B mRTEC 4328 6 4 1E K X B (NC) 41 L 1E % X R + A5 25
(Pae) 2H JEH + 22 KA (M) 1 S + 22 RAME + ATZ5E (M + Pae) 4, K45 21/ BLILTE CRE 1 BUN /K-, HE Je 401458
5 95 FEAR AL, , 3 S5 R AR RS JDE AR A A B , Weestern: blot | S5 21 A, | S8 HE0 A 45 41/ R 8 mRTEC o KIM-1 578 )7
PERFEA R R RIA . &R 5 NC 4AHLEL, CIS /MR CRE F1 BUN 7P F+ i, LPZ T-Hil 5 — 35 /K45 CIS L F+ =i (3
P <0.001), 5 CIS Z4AHLt,CIS + LPZ Zi/NE 44 HE Jefa B /NVEY TR I RIIRZRIH 2k (P <0.001) . 5 NC 444 Lk, CIS
H/N BB R P KIM-1 RIPK1 (RTPK3 \MLKL (323K K- (4 P <0. 001 ) s #H% T CIS 41, CIS + LPZ 4/ BB H 4 b iy
KIM-1 . RIPK1 ,RIPK3 MLKL 4335 7K -+ 55 (3 P <0.001) , Pae AL B 5 & 2H /N UM T M 40, i 3% CRE.BUN KIM-1 .
RIPKI RIPK3 \MLKL f{22i57KF TR (3 P <0.001) , H A FIRAREIM: . 4518 LPZ @344 5% mRTEC FJPHEIRSE N E CIS
P52 AKT, Pae RIS R P PEIRIEIS 4% CIS J LPZ if5 51 AKI,

KRR 2RI 5 22 B AT 2T s BT MR IR NS R A

hESES R285.5

XEERERL A XEHS 1000 - 1492(2025) 11 —2096 — 10

doi: 10. 19405/j. cnki. issn1000 — 1492.2025.11.015

2B 145 (acute kidney injury, AKI) J&—7Fh
H1 Z2 s DR 5 RS A i R 25 B ALE , 26 B W I D e
FERUIN RO PR . B4 (cisplatin, CIS)
ST 25, R 2 0 B B R T R YT
), PR 2 BT AT 5T R B CIS A G HY AKT 5 4k
T2 A T R PR S 2 R A AT
TR K ot~ ZE 4 i 55) ( proton-pump  inhibitors,
PPIs) /5 Jy & 010 15 TR 20 2 400 Al 300, LA 22 38 i g
(lansoprazole, LPZ) {3, Al 2% i JihJed 8.5 AL 7 i
Bl A id . BT W, PPLs A8 K 2k
AKT FIMER 51 3k B /N 4 i 1) R PP PSR AE . o
AR, PPIs 5 HC A B 5 1 24 0 VB 45 0 1 2 I A
SR (H I T2 B BB ) TR S A5 AL 1 v AN

2025 -07 - 18 21l

BATH  E R B AR (5581770722 ) s R R4 SL0l
S RYE T (275 :2023xkjT034)

L PO R IR S R T o
FIKS, B R, WA W, AR O, A VR E-

mail ; wuyonggui@ medmail. com. cn

W ~5 25 (paeoniflorin, Pae) J& i 24 AT T
BRARI E2R 0, HA PR PRSI, 78 CIS
752 AKL W PR i S5 B R A S DR P A
ZHTIE B AR ST LPZ 25N CIS 75 31 AKT K&
0 1) B AL, 76 B HE Al AR R Pae BE T IR
LPZ A1 CIS JL[RI7 ) AKT 3 B WAL o

1 RS

1.1 SKEshdmsayE W5 e CSTBL/6]
/INERZY 6 ~ 8 JHIlE 20 ~22 g, Il [ LRI R S 5
ReshboL . SEgEh Y 2ad L RIE R R S
FACHIZ Gt (45 : LLSC20240199) , H4F &
5 [ [ 57 AT TS e S 0 sl BRI T 1 A o<
R o ARSI P ER S D ¥ 24 HUNELEE
Pl 4 (B2 6 ) :NC 41 NC + LPZ 244 \NC +
CIS ZHFll CIS + LPZ 41, LPZ FA:FRER KA il , 2 25
mg/kg RYFIEELT 2y, CIS A BIER /K% , #% 20 mg/
kg MOFHIRZR 2y, M RRALALES TS5 PR RN A BLER K
NC 41, >R ] 4 e Az BEER /K [ 25 1 44 s NC + LPZ 41,
55 1 RMEETEST LPZ,2 b 5 I i 0 A= B R K 5
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HELE2 d JEIEE S LPZ;NC + CIS 41,55 1 RIE R E
SPAERER K2 h R IR CIS, J5 i 2 d IR
SFAEFRER K CIS + LPZ 41,55 1 RIER S LPZ,2 h
JEME ST CIS, J5 %% 2 d JEEES LPZ, @ %
36 H/NEATM 6 41441 6 ) :NC 4] Pae 41, CIS
+LPZ 44 (M #4) . CIS + LPZ + 12.5 mg/kg Pae 4
(CLP12.5 41) .CIS + LPZ +25 mg/kg Pae 4 ( CLP25
41) .CIS + LPZ + 50 mg/kg Pae 41( CLPSO 41) . 7&
R CIS + LPZ & #iRi 3 d,CLP12. 5 ,CLP25 ,CLP50
ZH AR 3 04t Pae (12.5.25 .50 mg/kg) , Pae
HAFRIZIETES Pae (50 mg/kg) o FIrAT /)N RAE S
CIS J5 3 d L& SR AL, Jim SR A B AN IV AS 204 7
Lo A AE ARSI

1.2 @EERERSHE DEE/NE F R
( mouse renal tubular epithelial cell, mRTEC) 3 g
R B i ( i) o 55 6 ~ 1S AR 4RI T
S AES A 5% IR A ML ) DMEM/F12 #5570k 37
C 5% CO, REEREEFR, /04 1:NC 41, 3 3k
ISR PR K NC + LPZ 4, B ek rh i A 2%
WeJE 5 wmol/L LPZ; CIS £, 557 3k i i A K3k JiE 20
wmol/L CIS;CIS + LPZ £ , 5 37 & v il A 49k i 20
pwmol/L CIS 15 umol/L LPZ, %5 24 h J5 U440
i, 432H 2. NC 4, K78 B rhom A %5 & A BLER K
Pae 41, 15 37 3 i A &9k B 8 50 umol/L Pae; M
(CIS + LPZ) 4, 5 Fe Be v iIn AUk i 2y 20 pumol/L.
CIS 15 wmol/L LPZ;CLP12. 5 4, k& 323 v A&
ek 20 wmol/L CIS 5 pwmol/L LPZ F112. 5 wmol/
L Pae; CLP25 4], B5F R in A2k M 20 mol/L
CIS.5 wmol/L LPZ F125 pmol/L Pae; CLP50 #H, %
FEILrd ALk B 4 20 umol/L CIS |5 pmol/L LPZ
150 pmol/L Pae, JFH 24 h JEUt R4l

1.3 FEMHFE AWEMEIL(85: EGIISOH +
C) AP A AL (AL . RM2255) | IFE #2306 B il
(#15 :DM6B) Iy H 2 [ Leica 2\ W) 5 2 HRE bR AL
(B4%5 : enspire) W [ SE[E PE 23] 5 B UK AL % EAY
( #-Z- . Mini-Protean Tetra ,Mini-Trans Blot) iy B & [&
Bio-Rad 24 A ; i 4 Ha 45 (B4 5 . JEM 1400) 1 FH H A
L0 W) BEI R R 48 (B4 . AL6OORGB ) It [ 56
GE A7) ; 41 #5246 (45 : HERAcell160i ) 14 H
KB T 4 B 3 A A A BT AL (B1Y5-:3100) 1
HHAH A H]

1.4 BFUAFIHEF 05T 22 KA (W B 36 Sig-
ma-Aldrich 24 5]) s A725 1 (g A S [E MCE A #]) 5 i
1M 7 . DMEM/F12 5% 3% 3 (W 3 3£ B Gibco 2y

) s TS O BAE F AR R (receptor interac-
ting protein kinase, RIPK) 1 $iiiA . ¥t & #4570 1
(kidney injury molecule 1,KIM-1) & Az ik
RIPK3 ( phospho-RIPK 3, p-RIPK3 ) Jii& S Priiir b
TS 2 WG 45 14 38 25 B (mixed lineage kinase
domain-like protein, MLKL ) ( phospho-MLKL, p-
MLKL) 44 (14 B # 5 Abcam 23 7)) 5 B4 B-WL5h
I (B-actin ) FLAA AR 1 460 4k P B (horseradish
peroxidase , HRP) #ric 470 (f/ B) ZEO6 =40 At
RIPK3 $if4&  f 4t MLKL 44k (1 B 357X ABclonal
N o TR ZE — 40 (hematoxylineosin staining,
HE) Qe (350 & W A f 5t 28 = KAEWBHA R 2
Ao 3-(4,5- T I EMEME-2) -2, 5- TR PU S R
[ 3-(4, 5-dimethyl-2-thiazolyl ) -2, 5-diphenyl-2-H-tet-
razolium bromide, MTT | 57| 4 B FF L 2 = KA W)
FHA R AT

1.5 Fi&

1.5.1 —fpafedgsragion]  WOARMAEHEA, (]
4= A B AR BT AR /)N BRI 7 PR 3R & (blood urea
nitrogen, BUN) | JJLIf ( creatinine, CRE) N4 iE &
FLHEFL T (alanine aminotransferase, ALT) 7K,
1.5.2 2HEURFBEALRELS  BUR/MR
BIESG , RIBER R, T 4% Z R
E 16 h, AT K AT AL, A 4 pm JERDT R,
) s F5 #E 17 HE Je 6, (] B a5
R O3 B0, D68 T BE LRI 10 S HLES , THECE /)y
AR o3 b, 2 BV NS RR
1.5.3 w8 TFTUREEALR HFEEK 1 mm’
B R T UHCE T 3% I BN 1% Hkiig
JE , FRHEEATINUK G233 , i TIPS iR X 2H i AT
L, i1 60 ~ 80 nm I A, I RIH Ao FAhEY
XFUI AT RS, o B 5 AR T LS I T 4
1.5.4 fmafei e fpRAguIn1E TS CHAE
AR 2 b fufE T R 2R R AN R S 1Y) & A T I
KA, RS HATHURIE R 1m A LUMA N P 4R
ALY GBI IBE B 15 min, PBS 3G PEE MA L F 1
WHE A Y] A 30 min, fii A KIM-1 (1 = 500) , RIPKI
(1:200) RIPK3(1 : 200) F1 MLKL(1 : 200 ) 241
R4 CHEF IR PBS WYESE , AT R Y B il —
Pt 37 CHEF 30 min, DAB W, P v & T 0I5
IWEIFEREE R, K Image J FAEXH 412Uk
YO BRI TE BT

1.5.5 MTT %% ¥ mRTEC E.LEEGEMHET
96 LM, IITAAFXS VA BE MR BE 1Y Pae JEATHF 7 24
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h 5, 2L A MTT 59K, 462235595 4 ho H
FE A 37 55 92 25, in A DSMO YR 4], ff 88 (45
2RE W I AR, (RS (SR B I, 0 s A F LI
JGJE (absorbance, A) fH, AHMIAFIEH = (A -
FFIf et R 2 YU BN o SRS MR AT e 2 25 )k
JEE S0 B, ) 240 RS Sk 245 ) o 2R AR e O B A
FEFREEINA CIS \LPZ J 6 FEUR FEIY Pae, ffi % Pae
) e DR AP A TR L

1.5.6 Western blot 5% % HU&E & B EAH L, A
ZUFW(RIPA = PMSF =100 = 1) 4 8 1, I kA7
BCA #H H & f#70Fr. #2 I 84 H #£ 17 SDS-PAGE
HLK , L UK &5 R AT B B, BN 2 93 3 P 30
min, A543 3] A $T B-actin (1 : 5 000) | KIM-1
(1:1000) .RIPKI(1:1000) p-RIPK3(1: 1000)
Al p-MLKL(1 : 1 000) —4i 4 CHF IR, H
PBST YRR 3 YK, &K 10 min, il A HRP FRic i1l
FHR//N 1eG —HT (1 2 5 000) HEF 40 min,
PBST R[5 3 YOG ARG TR . (1] Image
J D 25 0 K B AL

1.5.7 Ra®AFEe KBy ETIARN,H
mRTEC T 7EFLAR P, A 4 S 5 5 B R 6,
AZ BB 10 min, 5 F 1L 35 M3 7E 37 °C 3]
30 min, AIA—HURFE SR, PBS Y 3 Ik, INAZE
JETHUAE 37 CHEOGIEE 1 h, H] DAPI &2 4L 40l iy
oo MFHZEOGIE B WA B

1.6 SitFaiE 4R LI EL £ bRifE 25 (mean =
SD) &7 , >R B H 28 5 22 73 Ht ( One-way ANOVA)
W ZH Z M 225 , IR GraphPadPrism 8 %K
HEAT Tukey kR, LA P <0.05 N2EFA G

2 HR

2.1 LPZ Xt CIS B|#289 AKI 1920y 5 NC 4141
ke ,NC + LPZ g4/ FU L3 CRE Fl BUN 2253 048
P12k X, CIS 41/NEL CRE 1 BUN JH&5 (3 P <
0.001), 5 CIS 44 L, LPZ + CIS 41/ 3% CRE
F1 BUN KT (¥ P <0.001) . BaREE R,
LPZ finE 1 CIS #5511 AKT( &l 1A B) . &2/
FIIMTE ALT 7KV 22 F TG0 22 5 S, vl AR SE 56 v
LPZ F1 CIS 5 s JoH] W45 % (&1 1C) . HE Jefa i
i, 5 NC AL, CIS 4/ BRUE AL 4 B /NS 4 I
Yok R e MR E s 5 CIS 444 e, CIS + LPZ 4]
/N BB B /DN A A 9 T S R P < 0..001)

(EI1D), fydfbss R BoR, 5 NC 44tk ,CIS 41
/NERHR /N A I 1 KIM-1 [ 3Rk KSE T (P <
0.001) ; ¥ HL T CIS 41, CIS + LPZ 41 /NG5 /N5 4
Jifl KIM-1 3k K - Fh &5 (P <0.001) (& 1E),
Western blot 45 5 g 75, 5 NC 204 Lb, CIS 4H /) KR
KIM-1 % (22K TH i (P <0.001) 5 5 CIS £ 4H
I, CIS + LPZ 2/ N B A 21 v KIM-1 | 2 K F- T
H(E1F) (P <0.001), ffi il mRTEC #E17{&5h5%2
55, PESEE R R, 5 NC 4IH L, CIS 415 /N
i KIM-1 K58 KF- T8 5 5 CIS AL, CIS + LPZ
B /NEMMI ) KIM-1 35 KF A& (B 1G) o
2.2 LPZ 3t CIS 508 AKI WiZF IR TE &
M AeE Al el s, 5 NC 40 L, CIS 41/ R
414 RIPK1 \RIPK3 \MLKL % ik K EFF 5 (P <
0.001) ;5 CIS ZH#H L, CIS + LPZ 4H /N5 B ZH 4
RIPK1 RIPK3 Fl MLKL )& iA/KFEF 5, 2746 5
T L (P <0.001) ([ 2A ~C) o 205585
g BN, 5 NC 441 H, CIS 41 mRTEC f MLKL f¥)
FRKFTHE 5 CIS 414 kL, CIS + LPZ 41 mRTEC
A MLKL A9 KEH & (E 2D) , Western blot £6;
g R Wos, M1+ NC 41, CIS 4] mRTEC )
RIPKI . p-RIPK3 F1 p-MLKL 235 /K FETH & (P <
0.001); 5 CIS 4 #H k., CIS + LPZ 4 mRTEC [
RIPK1 ,p-RIPK3 Fil p-MLKL [ 3535 K it — 2T 5
(EI2E) (P <0.001), X —45RELH, LPZ A i ik
P HEIRFEHE TN E CIS if5 1Y AKI,
2.3 Paexf CIS ¥ LPZ S8 AKI B340 fi
FHANTAGR Y Pae X LPZ + CIS 3E AR (1) /)N B AT T
SRR, ZERFEH, 5 NC AL, M 4/ Ry CRE
1 BUN JK--Th (P <0.001) , Pae T, % 2H/)
ST IMLIE CRE F1 BUN ZKSF- T R, H Pae HAg 7 &
Mk (B 3A B) (34 P <0.001) . HE Jua 2551 i
/N,NC 215 Pae ZH/NRUEAHZUR W 595, M 4
INEVENE B EY IR, A R E ;5 M A
Lt , Pae THALI IS 48 s 47 gk U85, 2 14 40 L 0 aat s b
(P<0.001) (B 3C), HBILREKN, 5 NC 44
Ho, M 41H ) mRTEC B 2 M B, i 53 9 i, R 26
PRI K ; Pae T 1 J5 mRTEC i ik 72 B 4%, I
JT R A D8 L BRI I I R 9 b, (K 3D) . i
AALEE R W on , 5 NC 4 ) Pae HAHEL ,M 2 mRTEC
1) KIM-1 23k K- Tt 5 (P < 0.001) ; Pae T Fil)5,
mRTEC [y KIM-1 323k /K S F&AK (P < 0.001) (&
3E) .

A2 v, | S MTT 35 PF Al Pae Xt
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mRTEC 1% J7 (5200, 247 5 B 200 wmol /L B, X
HHRETE A B . T ey Yk Ve
KR m A CIS \LPZ Je 4 BE W FE 1 Pae, 45 1 12
715, Pae 7£ 12.5 25 50 100 wmol/L 34 F 4 REE M
HPRIERT, Horh 100 pumol /L 5] £ 35 3] i 5 PR AP AL

S, HARY A Bt B 14 i 3 i ( [8] 3F2) . West-
ern blot 5 BB/~ , 5 NC 4 &z Pae 4HAH L, M 2H
mRTEC ] KIM-1 3&iE/K T , Pae THif5 mRTEC
1) KIM-1 K35 AR () P <0.001) (5 3G) .
2.4 Paexf CIS } LPZ F S AKI A2 1

A 2501 B g0or C 20r
= =) wa# =
= 200} i = T = T T T
g T g 60t S 15t
= 2 ES
— 150F o sk ok =
i [5)
E ko E a0k E’ Lok
2 100} z 5
@] m <
= sl = 20f = 5t
o [} ]
wn wn wn
0 0
a b c d 0 a c d a b c d
D a b E a b
50 pm 50 pm
c d c d
b el
F a ¢ ku HaH
®.§ T
KIM-1 [ — — s o em——m——— | 1) 22 st
s 2
= a sk
2%
]
=
=23 L
M -
CAPDH | e e S— m— — — — — 30 a
O % ¢ 4
G a b c d

El1 LPZ 3t CIS FSH/NR S AR5 MR
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( scale bar =50 pm) x400; E: Immunohistochemical staining was used to

observe the expression level of KIM-1 in kidney tissue of mice in each group (scale bar =50 pm) 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 ( scale bar =

50 wm) x400; a; NC; b: NC +LPZ; ¢; CIS; d: CIS+LPZ; *** P <0.001 vs NC group, " P <0.001 s CIS group.
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A a b C d 50 -
— i
a0t 5
<
E 30 | skosk sk
2 20F
Sopm E tor
tm
L S
a C
B a b c d 50 F s
< 40t al
g 3k ok sk
530
(o]
E 20
50 E tor
wm 0 i |
a b ¢ d
C a b c d 60
P Hi
X
b 40 F Hok ok
S
o
2201
8
50 pm =} 0
T a b ¢ d
D a b
E a b c d ku
RIPK1 | — — 75
p-RIPK3 —— 57
c d
p-MLKL — | 54
B-actin | o— | )

_Lop . 08 1oy
3 S S
Z 2 — 2 i
2 08Ff it 2 = 0s8f
& T % 0.6 F T %"
Z =l g
3 0.6} ﬂg 206 e
=] =
a ook ok 2 04t o
5] o g
£ 04F Z £ 041
c sk 3k 3k —_
> > 2
= - 021 _1
¥ 0.2F M 2 0.2
Wi=l= = Winln
o~ =2 |
0 = = 0
a b c d a b c d a b c d

E 2 LPZ Xt CIS 5 AKI f972 7 3R SE Y200
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; ¢: CIS group; d: CIS + LPZ group; * * * P <0.001 vs NC group; **P <0.001 vs CIS group.
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A B C a
200 80
Q g sk :
é 150 i.ﬁ E 60 | . » 50 pm
El £ Ht c
o 100 i 2 40 Hh# 7
= Z. #itH . i [
~ =) &
@] m '
g 50 g 20 e
; ’_Y_‘ ’_Y_‘ ; ’l‘ ﬂ
% %
%) %) ~ «
0 a b ¢ d e f 0 a b ¢ d e f 5 3

50 pm
FI sor P2
St 4 LT o1 L £ 100t
2 >
= = i
_‘é :',.;; say B
= 50 Z 50f i
© 3
0 0
0 12.5 25 50 100 200 400 0 12.5 25 50 100 200 400
Pae (umol/L) Pae (umol/L)
G a b C d e f ku 8r
= koK
22 6 s
zZ 6l
KIM-1| o S SS— — — 12 £% »
T a
Z5 a4t -
[ay=
§§ B
M i 2 F
| —————) aln ﬂ
0 a b ¢ d e f

3 Paext CIS & LPZ S AKI B0
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 Pae 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) %25 000; E: KIM-1 expression level in kidney tissue of mice in each group (scale bar =50 pm) 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 vs NC group; P <0.01,"* P <0.001 vs M

group.
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IRFERIRM AN BRSPS 1)/ U ZH R S e 4]
gt 7R, 5 NC 24 K Pae 4HAH L, M 2H /)N BB 4H
4% RIPK1  RIPK3 1 MLKL [ 323k K EFHE (P <
0.001) ;Pae il J5 /]y B o 5 4H 21 1) RIPK1 RIPK3
Hl MLKL 35 7K-F-FEK (P < 0. 001 ) , HHA 7] &
RIPE(E 4) .

Ui e DA R N, 5 NC LA e, M 4]
mRTEC H MLKL {9 3 35 K7 J+ &, Pae T il )5
mRTEC # MLKL {9 &35 KB (B 5A) . West-
ern blot #5145 % % 77, M 240 mRTEC (¥ RIPKI ., p-
RIPK3 Fl p-MLKL Z%35 /K F-FHE (¥ P <0.001) , 1
T LA Pae 1897 J5 = H MFRB KT8 M AFE(R (3 P
<0.001) (& 5B),

3 itig

AKT 2l PR L DL S E B, He A ML il &2

e, BT R AR A AR T AKL W]y Rk 2
R 51 k" BRI R AKT 0] S8 I £
T 5 P 1 SRR PP M BB T 5 80 | 5380
VeSS REFNLF AL, , 3 e P S e R P S
i AKL [F S 2, RS R PPls
a0 PPIs TR ARALST B T il S
ARFFE W PPLs 15 CIS B FH25 s B e 4% , 18
FCEAAHLR AR B PR, 32T 5 3 3o A oy Ak 5
By 2485 PPIs 15 CIS 16 F X I8 iG55 /N 465 400 L o £
RSN T S 45 54

AWFSE 1 St LPZ F1 CIS JJm] T i/ Bl 41
I, SO G A A B BB , AR e /N A
P3P KIM-1 Fh500, BF5E' " 260, PPIs 7] 93¢
SR E R B, H A IXURS: 55 LA R B ) A 71
BEYIM K. AW B, # LT o i CIS,
LPZ 5 CIS L[] il i AKL {2 & N 1, H R R I 78

A a b c d e f

50 pm gk - e ; : ¥
B a b [ d [ f

50 pm
C a b c d e f

50 pm

401 . 50r 50
_T_ >j<ik kkk
o - — L T
< 30k HiH < 40 s =X 40 it
< T = - =
> i 5 30T wit s 20T iy
= 20 2 B
o . ©n 7]
= g 2207 witt 2 20r s
2 ¢ : ‘
Z 17 = 10t 2 10}
~ ~ 10 S
L1 NimEm o L1
a b c d e f a b c d e f

E 4 Pae 3t CIS K LPZ iFSH) AKI /R R E R FHEIRIE A0

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.

*** P <0.001 vs NC group; *P <
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Fig.5 Effect of Pae on the programmed necrosis of renal tubular

cells induced by CIS and LPZ in vitro

A: The expression level of MLKL in mRTECs of each group was detected by
immunofluorescence (scale =50 um) x400; B: 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: Pae group; c: M group; d: CLP12.5

*** P <0.001 vs NC group,™ P <
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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
renal tubular epithelial cell (mRTEC) damage induced by lansoprazole (LPZ) and cisplatin ( CIS) through in vivo

To investigate the effects of paeoniflorin (Pae) on acute kidney injury ( AKI) and mouse
and in vitro experiments. Methods The C57BL/6]J 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/6] 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 1.PZ 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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