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A2 Bl 9 2 M B 5 S 16y 71 Bl 2 P 493 0

U T ) (s R G R 1 < 17 N Rl (173 e L Gl /o
(" M EA K AGAF R, AR 230032;% M EA KFH R, AN 230032)

WE BM BHRAIEZEI(ZER) &G HA W IN4EA (Cis) 35 519 2 B 4545 (Cis-AKD) WPEA . FiE MTT yL A AS (7] ik B
1) ZER X Cis-AKT (94 REIE 35200 5 43 6] BRAL Sl 2 25 20 SR Tl LA, 3 Cis-AKT /N ERPR YRR SRS Y SR FH R
G B335 ( Western blot) LA K S % 5 SE 3ol B 45 b i -1 (KIM-1) (BEERFL 1Y NF-kB p65 (P-p65) \Cleaved it 2 B2 85 |
it} 3( Cleaved casepase3) \SZ VKA HAFE 2R S 1 (RIPKT) (RIPK3 )i SRAE A F-o ( TNF-) I FRIEAEAL , LR 21 2 & PCR
(qRT-PCR) #5:il] KIM-1  TNF-o, [ 41 il 5 Z-6 (1L-6 ) | B 4% 4t Jfd e 1k 2 191-1 (MCP-1) ) mRNA (23515 00, o iR - A
(PAS) Je a7 ZER X Cis-AKI fIES7FVET s RNA-seq FIAH M (CETSA) R ATRERYE M ZE 0. &R MTT 45 R iR
ZER W] DAVl Cis-AKT [ 40 J 35 J 5 R ] FROR SRR o2 22 B, SR RU A A8 1L, i ZER 203, 5 & 41 KIM-1 ,P-p65 | Cleaved
casepased3 .RIPK1 .RIPK3 \TNF-o 33ik i R[4, KIM-1 . TNF- . IL-6 mRNA MCP-1 ) mRNA 35 R[5, PAS 4L i3] ZER X%
Cis-AKT BRI VEM . RNA-seq 1 CETSA 4347358, ZER 7] G #0 [m) PIM1 2 R T B YR YT Cis-AKI, 45 ZER 7] R
JEAL PR PIM1 25 ok 2 A Cis-AKT DL R 0 RAE RN FISRSEMEIA 12, ZER A 2BAE R Fp; FiAYT Cis-AKI TS EZ4)

KRR AL A 2R BB 5 SRE s RSB T

hmESES R965.1

XERERER A 3IEZS 1000 - 1492(2025)08 - 1454 —09

doi:10. 19405/j. cnki. issn1000 — 1492, 2025.08. 013

fitfeik, fEZEM (zerumbone, ZER) &ML ZEH1 1) 32
ARG, BAPUME DU PR PRS2
FEEPES EIAE Cis-AKT B 5 7407 P A4 T A A
MM ARBRRE W, AR — PR, xtRE
e O LR AU SR Cis 8RR gy ki RN Cis-AKT BEHIPEAE ZER (1974757
FEM 07, FEOR SRS R PE IS o B, BFE R 4R L RE 7 B 3G Cis-AKT (18 75 (7 1 2
Cis 5519 214 & #1155 ( cisplatin-induced acute kid- M,
ney injury, Cis-AKT) {355 &ML X T4%5Z Cis 1697
MFRAE R BN B, B #4453 F-1 (kidney injury
molecule-1, KIM-1) J&—Fh I BYE5 RS & A , AKT K2
B L AR AR A 2 — " A U e ol B R
e, /N A 25 77 A s ZKSF ) KIM-1 mR-
NA FIFEH,

H A 2= H2590iR 9T Cis-AKI, Qi 5 1L st
A A AT LI 5 9 ] TNF-o0 el Cis-AKI™
SR, B Y B 9% 32F i N T AL IR B i Cis-AKI

S B4 (acute kidney injury, AKI) J&—Ff
WILHIREEA A | /8 SO0 B /INERIE i R IR T
Wi TE AR BRI GIRFER I R o 4A (cisplatin,
Cis) Je—MICHLEAZE 259 , /] I TR YT Z M aE ,

1 #RSH®

11 #

1.1.1 XA ZER WF B ARAEY), 80k
( methylthiazolyldiphenyl-tetrazolium bromide , MTT)
RIWTF M Sigma 23 F]; PBS | JHe M L . — iR
FEWL . RIPA 2% ooyl . = %% WY 6k 0 3 PP ¢ [ Tvis
( hydroxymethyl ) aminomethane ] | 7% B 2t £ Bt 5
( phenylmethylsulfonyl fluoride, PMSF) | H 2 g ( gly-

WA 2PN AN, 5 2 2 s e P LR

2025 - 03 -25 g

HETH LR A RPHE RS H (S5 :2308085MC68 ) 5 LB
FRH SR RS DR 0 A (4 . 2022AH050710,
2024 AH040095 )

VeI 2 e, 5 B0 AR 5
Wi &5, B Ak S, 8 5 /F 4, E-mail . chen-

qi@ ahmu. edu. cn

cine ) W FVLIREE = RAMHARA PR w5 )16 4 1M
(fetal bovine serum, FBS) . DME/F-12(1.1) ¥535 3k
W T b A ok B AR A B A W) 5 DO HH R 2 ke (N,
N, N’, N'-Tetramethylethylenediamine, TEMED ) | FH
SCUUPN s T Jig W - b st 0 B g A= 0 A R 7
TRIzol Zif# % .Real-Time PCR 5|40 T A T A4
Y AR RS ) s KIM-1 404 B-actin HAAR I T 0#R
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ERELE W H AR A BRI AT 24 1) 5 00 % s 350 & . PCR
P 35100 &0 T H A TOYOBO 24w ;s R AL A N
kB ( phosphor-nuclear factor kappaB) p65 14, #%
“F kB (nuclear factor, NF-«xB) p65 Hi1A& My T34 BH 728
AR o SR BAE TR O 1 (receptor-
interacting protein kinase 1, RIPK1) ,RIPK3 I F i,
WIHB IR Y RN F], Cleaved casepase3 W T 32
CST 23+,

1L.1.2 AE  FOUMHEE BME(HARKE A
), BX50) ; BEI kA ( 35 [ BIO-RAD A &), Power-
Pac HC); — & fb % 15 & 5 3% 48 ( Thermo BB150
) YA (GY-100082 #Y) ¥k 5 F i FEER
TRHEZRBHECA BR 2 A 5 8 808 VR 0 P (18 [ Ep-
pendorf A= Bl /N 5] ,5145R)

1.1.3  %3zh4p  MErE CS7TBL/6) /MR 36 H, 1K
it 20 ~22 g, L RUER RS sh Py b 3R 4L
VFATIE S : SYXK (g ) 2017-006 ,35 % AH X 4 B , 3 1
PEMESE 1A, ShW) S I & R R R 2= 3 1) SL 3 48
PRZE 53 oA (3 H AR B . LLSC20221115)

1.1.4 Z=¥%mpe FE/NE Y40 ( mouse renal
tubular epithelial cell, MTEC ) H 75 # o SC K24 W %
TR %

1.2 7Hi&

1.2.1 ARABA R FT IS 2150 G 41 AL B
B, B ey TP AR i, 8 36 HUINERBE AL 2 6
ZH - BIE H X IR ONC 4 B aligg 25 (Y) 4H (ZER 10
mg/kg) FEALA (Cis 20 mg/kg) . ZER L7 & 4
(Cis 20 mg/kg + ZER 5 mg/kg) . 5 & 41 ( Cis 20
mg/kg + ZER 10 mg/kg) 55w 4 ( Cis 20 mg/kg +
ZER 20 mg/kg) , G416 . APRELTES A S KA
DX IR A2 25 2T S ZER BRI 15 Cis, T 5
AT EAE ST Cis BIAY 12 h 2008 s v A [R50 o
) ZER $&/5 T, 3 d 5, B 5 i, W/
(4P A RILBREAS | I 5O FETTIERT 3 VR
A —80 C Uk T Ao

1.2.2 RSMEA MTEC FEHLN K 6 2H : 1E 3 %) IR
NC 41 425 (V) 4L(ZER 8 pmol/L) KLRAL
(Cis 20 pmol/L) \ZER Ik £ ( Cis 20 wmol/L +
ZER 4 pmol/L) 7|4 (Cis 20 wmol/L. + ZER 8
wmol/L) L M 155 5 & 2H ( Cis 20 wmol/L + ZER 16
wmol/L) 513 L. W IALYR I BB FE 08, Mt
HZGHGSIN ZER  ACBUZH TSN Cis, 3 Fh 70 20 75 0
A 1 ZER AN Cis R AN RERY , 5515 24 h,
Wk

1.2.3 MIT %% F 96 LM% IFE MTEC, A
W ZER(0. 25 ~ 64 mol/mL) ZbFH 24 h L) f fi 4
ZER AbFH 12 h,Cis(20 pmol/L) 4b¥E24 h, A5 mg/
mL MTT %R E s 4 fL, § E 4 b, F EER)E,
J1 150 L DMSO 5 fife di A o Aot AT flcFLAR e 530
7€ 492 nm ALY S (optical density, OD) BF

1.2.4  Fohabarts  BOE.OJR /MRS FHLER
(creatinine, Cr) A1 1Ml /& Z & ( blood urea nitrogen,
BUN ) i 2 1200 €0 5 /s Bt A H BUN I Cre 35 5
VAR B A R

1.2.5 Western blot 523  $#%Hg RIPA : PMSF =100
1 PO AR R, DN ZE 2 RN G 5% 40 b B TR
F1, XS AR 64T SDS-PAGE 73 #fr . e 2 5% T
b, 5% BSA W E A 2 he BAES —Hi (1 2 1
000)7E 4°C FiFH 24 h, Ffif5, ibRERR N5
HL(1 2 1.000) 52 1.5 h, ff A Tmage] #6885 1 5%
o

1.2.6 ARk %k AHALY) KGR
PHATPURE R R HUGE U, Ak e B e N
%/ 10% BSA S5 30 min, il —HT, — P& BT
2 1% BSA =1 : 200 Beil, 4 CH&,BEGIRFF .
THUEG TN =50, “ PR IRPUAK - 1% BSA =1 : 100
el , X5 F DAPT SZ4% 10 min, i N4 520 1 K5
JeE TG VR, RPN T LS4

1.2.7 %P RNA 32 BH= qRT-PCR 44  {#i [f]
RNeasy 4323 12070 60 M B JIE 20 2Ll 355 7 40 B v 43 15
5L RNA, fifi | NanoDrop 2000 73 5% ¢ i1 ( 25 [
ThermoScience ) | 7€ H ¥ &, {# F Bio-Rad &7 &
#3400 % RNA 3 DNA, qRT -PCR JZ R4
I REU 10 pL L ih 5 L Bio-Rad iQ-ipon 41
Green Super Mix,2. 4 pL Joff/K,0.3 nL EE514),
0.3 pL FF51497,2 wl cDNA ¥, IR 1,
qRT -PCR ZRAF 0T : B4 5 AT 40 DGR,
BRI 20 s 95 °C,7E58 C B k20 s, = FkRAET2 ©
C T 20 s,

1.2.8 PAS & LY s, i 1% &
PR WK 10 min, 5 U6 J5 T 0 Schiff Q= Gy 15
min, JEPEEAFAKE R YL S min, VRS B K AL BT, B
TIEE R, B T A EIR

1.2.9 RNA @l 5  FJH RNA-Seq £ R4 & ZER
AEFRIE )28 AR L o IO RSB i I
I EARIBCE RNA 347 22 5 3 38 ok PR 1) 42 3 33 i
%, IOk A ], DA FS 290 ik FRIA 25 5 o
1.2.10 mjeddeAs  /NRUR TS ZER, G HE4
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TESTA R K, 1 h J5, B /N B B R4 41, J
RS SRR R R S o W ZHEH . A
AR B 1R A R P A R ORISR A RS Y |
HW 53 3 EP 45 | #% B8 % i (room temperature,
RT) 43 47 51.55.59 C {7 hn A A i, 731K 8
min, f5¢J5 A5 B RIRE M, AR H EAEZE vk, 100 °C
SE1E 10 min, £ 2 AR A

1.3 Zit=hE  WEMEUE N 3 2 4 IRIKSMK
IS 6 & 8 AKRWNIXE, i ] GraphPad Software 1
Prism 5. 0 34T G0 1150 o (0 FH IR ST AEAS -4
Byak B 2543, LA Newman-Keuls = 5 K 560k
Ko A [F 2 A BB 25 57 . B RR 2 3 AT
SER P £ bR ZE . P <0.05 AERA G

2 HR

2.1 ZER K% Cis 558 MTEC 6 1= ZER 1§

S ILIE 1A MTT 23 iR, 2k 41 0.25.0. 5,
1.2.4.8.16 wmol/L f¥] ZER A7 ab B, %A F
R A, WA 1B, T 4.8 Fl 16 pumol/L
1) ZER B E$ i T Cis A3 MTEC (401005 7, I
K 1C. i ZER A[ygi4% Cis X MTEC (9404 ,
PEHE4 8 Fl 16 pumol/L (%) ZER #17 F —2EH0F5% .
2.2 ZER xt Cis 5| 8RR AEFARITLR B R P 1EH

Western blot il qRT-PCR 43 #7 45 3 i 75, ZER 4k
FEFEAIL T Cis 5519 MTEC rp iy KIM-1 25 [ 7KF-Fl
mRNA [{EIEKF-, DL 2A (B, 4k, qRT-PCR Y
L5R WoR , ZER i) 7 P-p65 NF-kB R3S , I KAk
T Cis i5: 1) IL-6 1 TNF-o 3235, WK 2B .C, it
S, i ] Western blot 43 #7r1¥A4ii I Cis F1 ZER ZbFH ()
MTEC ' cleaved caspase-3 ,RIPK1 Fl RIPK3 %& [ ¥
ik, HREY] ZER LI T Cis 531
MTEC H cleaved caspase-3 \RIPK1 £1 RIPK3 4 3
ik, WK 2D,

%1 qRT-PCR K545
Tab.1 Primer sequences of qRT-PCR

Gens Forward primer (5'-3") Reverse primer (5'-3")

Mice

TNF-« CATCTTCTCAAAATTCGAGTGACAA TGGGAGTAGACAAGGTACAACCC
1L-6 GAGGATACCACTCCCAACAGACC AAGTGCATCATCGTTGTTCATACA
MCP-1 CTTCTGGGCCTGCTGTTCA CCAGCCTACTCATTGGGATCA
B-actin CATTGCTGACAGGATGCAGAA ATGGTGCTAGGAGCCAGAGC
KIM-1 CAGGGAAGCCGCAGAAAA GAGACACGGAAGGCAACCAC
Cell

TNF-« CATCTTCTCAAAATTCGAGTGACAA TGGGAGTAGACAAGGTACAACCC

IL-6 CGGGAACGAAAGAGAAGCTCTA TCCAAAGGCCATCTGAAGACG
KIM-1 CTGCAGGGAGCAATAAGGAG GCGGCTACATGCACACCTGAGAA
B-actin CGCCGCCAGCTCACCATG CACGATGGAGGGGAAGACGG
A B L5y Clsr
(6] T
210t Z10p
B2 k% k _T'S
2 = gy P
=> e s s kTR
5] L © L EEE
’—Y—‘ ’—'—‘ ﬂ ’—Y—‘ sk ok
[0
NC02505 1 2 4 8 16 32 64 NCC 05 1 2 4 8 16 32 64
ZER (umol/L) Cis+ZER (umol/L)

El1 ZER 3t Cis %S89 MTEC 4 17% /1895208
Fig.1 The effects of ZER on Cis-induced MTEC cell viability
A: The structure of ZER; B: The impact of varying concentrations of ZER on the viability of MTEC (F =123.1) ; C: The impact of varying concen-

trations of ZER on the viability of MTEC treated with cisplatin (F =189.6); *** P <0.001 vs NC group ; **P <0.001 vs Cis group.
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A = 2.5r1 *
Cis(umol/L) - - + + + o+ g 20t 4
ZER(pmol/L) - + - 4 8§ 16 ku = sl L
KIM-1 >
50 < 1.0k
=
s 0.5F
~
-—acti 0
p-actin 42 Cis(umoll) - - + + + +
ZER (umol/L) - + - 4 8 16
KIM-1 mRNA TNF-a mRNA IL-6
B r 151 50 -
*
= koK
g T £ * = 40}
E iy g
& 27 - s <30} #
D # 23 9
g z bt = 20f
21t 3 st 2
=t B b=
3 & ﬂ ﬂ & 10} v s
0 | 0 Le=a &l Iil I_EI
Cis(umolL) - - + + + + Cis(umol/L) - - + + + + Cis(umol/L) - - + + + +
ZER (umol/L) - + - 4 8 16 ZER (umol/L) - + - 4 8 16 ZER (umol/L) - + - 4 8 16
C D Cis(umol/L) - - + + + +
P-p65 protein _ _
Cis(umol/L) - - + + + poop ZER (umol/L) + 4 8 16 ku
= Cleved 20
ZER (umol/L) - + - 4 8 16 ku b 4 * casepase3
S 3t
P63 65 = RIPK1 74
o 2
>
)
P-p65 65 e Ir I.I.l RIPK3 60
2 ]
B-actin 4 Cls(umol/L) - - 4+ o+ 4+ B-actin 42
ZER (umollL) — + - 4 8 16
Sor Cleaved casepase3 protein 3. RIPKI protein . RIPK3 protein
) ;
2 sl x g E o 7
b 8 2r # F
° z & 5
= 8 Lok — # Q 21
&2 g 2 E &
S # = # [
B e Ir z #
z 05f 8 Z1f
] ] ~
@) 24
0 , 0
Cis(umol/L) - - + + + + Cis (umol/L) - - + + + + Cis(umol/L) - - + + + +
ZER(umolL) - + - 4 8 16 ZER(umolL) - + - 4 8 16 ZER(umoll) - + - 4 8 16

2 ZER (R Cis S8 KIM-1 7K I 5 55 MTEC B3 E K 5
Fig.2 ZER reduced cisplatin-induced KIM-1 levels and attenuated the inflammatory response of MTEC
A: Western blotting evaluation of MTEC KIM-1 expression ( F =3.982); B: qRT-PCR analysis of mRNA levels of KIM-1 (F =4.442) , TNF-a
(F=7.854), and IL-6 (F=4.058); C. P-p65 (F =4.442) phosphorylation level in MTEC treated with cisplatin was detected by Western blot; D
The expression of RIPK1 (F =2.327), RIPK3 (F=3.033), and cleaved caspase-3 (F =113.3 ) was detected by Western blot analysis; * P <0.05,
** P <0.01 »s NC group; *P <0.05 vs Cis group.
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2.3 ZER %% Cis /MR Cis-AKI #45  5@ 0 i
Cr 1 BUN ZKF R B ZER (193497 50K, WA 3A
B, PAS it s ffr 3R W1, ) i 2 SRR 41 A 1L, ZER
FIEH 5 .10 F1 20 me/kg X B /NEIRIE A 5K AAE
RUE A 2 E R, WWIEI 3C, qRT-PCR Fi Western
blot 43 #F W, ZER 41X T AKI /MR Y KIM-1 7k
7, ILIE 3D E F,

2.4 ZER RER(E AKLNR IR ES 0 E
FSRSEMEE T ST R R, ZER 167 FEK
T A E R TNF-o BB K, WK 4A 2 5 1
A0 B A7 AR AL R ¥ mRNA R 3R 15 B 04 A6 3iE 52
TiX—45%  ILIK 4B, 1£ ZER 4 ¥ 5, Cis-AKI A1
At P-p65 & FiE/KFE TR, WLE 4C, Western blot
ZE LIS 7T ZER JiT , cleaved caspase-3 \RIPK1

RIPK3 3 FKPREAR, DLIET 4D
2.5 ZER WEEETIFT PIM1 &R E D BREHR 5
TPy 58 B 434 20 P T I SR L 3 18 11 2
i KEGG MAPPER 3 2% 43 #7 , #E Jak-STAT
M % P B T A A . HEDNE B R A AT
fiE2 Cis P42 AKL (oCHEEE 1, UL SA (B, L4t
AR RS 2 I RO S5 R R TE 42 ~ 62 °C Y PR
JEVE N , ZRE Ak FUFI AR Ak B 2H 22 T A0 51 /Y PIM1
HEHEA L FH 2R, XKV ZER ARG/ R PIMI
APFEE TR, WA SCo FET I, HEM ZER W] AE
g EAESS /N PIML SR B2 5 . At
Western blot 7p 4], ¥ 77 20 PIMI 92K Ik T
T4, 25 L, ZER Al GEdE L 14 1 PIML 3 (R BBy
FEFT Cis-AKI, WL 5D,

A KIM-1 mRNA B C
4r 250 NC ZER
* % BT
—_ ~ 200
5 3r S #
B 0 #t
g E 150f "
EN|
% w o HH E 100 Cis Cis+ZER
O 1F =)
’—T—‘ ’l‘ Hi# m 50' Iil
oL aa .
N Y C 5 10 20 N Y C 5 10 20
CistZER CistZER
D KIM-1mRNA E KIM-1 protein
= 80 Cis(mglkg) - - - + + + + + + + + + g
3 ZER(mgkg) - - + + - - 5 5 10 10 20 20 ku 2
& 60 3
= KIM-1 50 —
= 40 s
2 2
g 20 B-actin 42 2
S £
) 24
Cis(mg/kg) - - + 5 1020 Cis(mg/kg) - - + 510 20
ZER (mg/kg) - + - + + + ZER (mg/kg) = + — + + +
F NC ZER Cis Cis+ZER

KIM-1 protein

*

#

Al

NC ZER Cis Cis+tZER

Cell fluorescence

3 ZER WHiR; Cis 3R BRHE IR TE

Fig.3 ZER prevented cisplatin-induced renal injury and decreased renal function

A'; Quantitative analysis of serum creatinine levels ( F =12.95) ; B: Quantitative analysis of serum BUN levels ( F =18.97) ; C. PAS staining and
severity score X20 ; D; qRT-PCR analysis of mRNA levels of KIM-1 (F =7.967) ; E. Analysis of Western blot ( F =16.79) ; F: Immunofluore-
scence analysis of KIM-1 ( F=12.95) x20 ; *P<0.05, **P<0.0.01, ***P<0.001 vs NC group; *P <0.05,"P <0.01 vs Cis group.
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A NC ZER Cis CistZER TNF-a protein
g4 ;
33
5
52
E #
=1 Ij
cpil [
©o0 P——
NC ZER Cis CistZER
B Ise TNF-a protein IL-6 mRNA s MCP-1 mRNA
3 »
~~ * ~~
2 10t g ot & 1or ;
< = <
1 \? # 1
Z # = . %
S st 21t : < st
= IS 2
5 g & I
laAllno .
oL 0 0
Cis(umol/L) = - + 5 10 20 Cis (umolL) - -+ 5 10 20 Cis(umol/L) - - + 5 10 20
ZER (umolll) = + - + + 4+ ZER(umolL) =+ = 4+ 4 ZER (umolL) - + - + + +
C
. D
Cis(umol/L)y = - - - + + + + + + + + S P-65 protein
ZER(umol/L) -~ - + + - - 5 5101020 20 ku & Cis(umol/L) = = = - + + + + + + + +
P65 65 = 6 x ZER (umol/L) - -+ + - =5 5101020 20 ku
- A Cleaved 20
8 # # casepase3
P-p65 65 & 4r
o RIPK 74
B-actin 42 % 2r RIPK3 60
: 4 |
0 B-actin 42
Cis(umol/L) -~ - + 5 10 20
ZER (umol/L) - + - + + +
4, Cleaved casepase3 protein _ RIPKI protein 4  RIPK3protein
*
g T .
= ~ oL 4 —
:Ll‘g N * § 8 E 3t
S $ # ]
3 < 6 : &
28 oL i o v 2k
38 : Z £ :
8 =z 4T =
3 # o z
o 1F = S 1t
> = L Z #
S ] . ) [1
@)
< oL 0
Cis(umol/L) - - + 5 10 20 Cis(umol/L) - - + 5 10 20 Cis(umol/L) - - + 5 10 20
ZER (umol/L) - + - + + + ZER (umol/L) - + - + + + ZER (umol/L) - + - + + +

4 ZER BREIRHE SH S MR AE IR EER T

Fig.4 ZER attenuated cisplatin-induced renal inflammation and necroptosis

A: Immunofluore scence analysis of TNF-a ( F =42.61) expression x20; B: IL-6 (F=4.906) , TNF-a ( ¥ =8.826) and MCP-1 (F =3.546)
mRNA levels in the kidney; C: The expression of P-p65 (F =7.664) was detected by Western blot analysis; D: The expression of RIPK1( ¥ =29.13) ,
RIPK3 (F =18.46), and cleaved caspase-3 (F =6.764) was detected by Western blot analysis; * P <0. 05 vs NC group; *P <0.05, **P <0.001 vs

Cis group.
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A KEGG Enrichment

C
Control
Signi Num RT 43 47 51 55 59 ku
10
20 PIM1 34
30
B-actin 42
qualue
1.00
0.75 ZER
0.50 RT 43 47 51 55 59 ku
0.25 PIM1 34
0.00
B-actin 42
0.10 0.15 020 025 030 035
Rich factor
B log, (Fold Change)
-10 0 10
Sr PIM1 protein
D *
Cis (umol/L) - - + +
ZER (umol/L) - + - + ku = 6F
PIM1 34 %
=y
= #
g T
B-actin 4
0
Cis (umol/L) - - + +
ZER (umol/L) - + - +

B 5 ZER FT#gED PIML iz B ARG
Fig.5 ZER may regulate kidney injury through PIM1
A: Results of RNA-seq analysis; B; KEGG pathway diagram from sequencing; C: Results of CETSA experiment; D: Results of Western blot experi-
ment( F =32.30); *P <0.05 vs NC group; *P <0.05 vs Cis group.
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3 i

H 2 ERR R L AT — 8 19 0 1454 B R 1 A
FHBILAR AT S50 Fry 24 34 FH Rn 45 20 19 24 0 A B AR
SRR FEPRIR T 2 B 2 1) TR, JUHAE
JIEJ5 T, © A 2 25 SR N T3 97 L 45 A ()
B R AKT FZE N 0B e ., B AR R
PPAR-y ¥ 71, AT A &AW il NF-kB A5 (1 9 5E , XF
Cis PR B /NG bR 40 M = B 45 A R34
i

TREAIWFIE ) 25 B4R ZER , JEAE P A AR 2
) —Fp EZAL G, JE T IR FRARAE e , HA
PUMR S B PO A U R AP AT T
TP B I & 58 S E AN I 45 AT o R
% ZER N HAE YA YY b, W ZER 3@ i NF-«B i
PRI AN HO-1 JTE B BT A A BT AL E 1, X e Bz
E VS I 2 PRI 5 B R T (AL ZER &
INERCR P B TR R DL . A B 5 o
MTT 2B EESE T ZER % Cis-AKI (G978 1

AT RS, 7R/ B Cis 755 10 B TR PR A
T b A s RS TNF-o 1] DL 2508054 B 145 01 0
#E TR, A, RIPK1/RIPK3/MLKL 3 % 5 £ fh
TIPS LT SR ZE M I T 0 A ¢ . RIPKL
S 9R4E LA S ML AL T A5 5 5% 5, I 90 il 3K )
RIPK3 S F IS0 T . A SCEGIE &8 ZER %) i 56
252, .2 T RIPK1 RIPK3 ZE ik,
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Zerumbone attenuates cisplatin-induced acute kidney injury in mice
Luo Xiufeng', Xie Manman', Shan Runrun', Xie Chunya',
Liu Jiaozhuang' , Liu Liangting' , Zhang Shaofei’, Chen Qi'
('School of Life Sciences, Anhui Medical University, Hefei 230032;
*School of Pharmacy, Anhui Medical University, Hefei 230032)

Abstract Objective To investigate whether zerumbone ( ZER) has the effect of preventing cisplatin ( Cis) -in-
duced acute kidney injury (Cis-AKI). Methods The MTT method was used to detect the effect of different con-
centrations of ZER on the cell viability of Cis-AKI. The in vivo and in vitro models of Cis-AKI mice were estab-
lished by dividing into control group, separate administration group, model group, and dose group. Western blot
and immunofluorescence experiments were used to detect the expression changes of kidney injury marker-1 ( KIM-
1), phosphorylated NF-kB p65 ( P-p65), Cleaved casepase3, receptor interacting protein kinase 1 ( RIPK1),
RIPK3, and tumor necrosis factor-ac ( TNF-ot). Real-time fluorescence quantitative PCR ( qRT-PCR) was used to
detect the mRNA expression of KIM-1, TNF-a, interleukin-6 (1L-6), and monocyte chemoattractant protein-1
(MCP-1). Periodic acid-Schiff (PAS) staining confirmed the therapeutic effect of ZER on Cis-AKI. RNA-seq and
cell thermal shift (CETSA) were used to explore possible target proteins. Results MTT results showed that ZER
could alleviate the decrease in cell viability of Cis-AKI; in vivo and in vitro studies showed that compared with the
model group, after treatment with ZER, its KIM-1, P-p65, Cleaved casepased3, RIPK1, RIPK3, TNF -a expres-
sion decreased significantly, and the mRNA expression of KIM-1, TNF-a, IL-6 mRNA, and MCP-1 decreased.
PAS staining showed that ZER had a therapeutic effect on Cis-AKI. RNA-seq and CETSA analysis showed that ZER
might prevent and treat Cis-AKI by targeting the PIM1 protein. Conclusion ZER may alleviate Cis-AKI and im-
prove inflammatory response and necroptosis by regulating PIM1 protein. ZER is expected to be a potential drug for
the prevention and treatment of Cis-AKI.
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