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HE B HITHHEN(ZER) EHEA BB (Cis) W30 2B 105 (Cis-AKD BTER . A% MTT iSRS W ik B
19 ZER X Cis-AKT (4 REIE 35200 ; 53 A %) BRAH  phn 2520 BERNEH S RE2H , JEST Cis-AKT /D ERIR RSN AY SR IR A
HePEENIE (Western blot) LA R S 5 SEBAG I B 451 bR 54 -1 (KIM-1) BERR LI NF-kB p65 (P-p65) | Cleaved 2 1R & H
it} 3( Cleaved casepase3) SZAAAHEARFHA I 1 (RIPKI) (RIPK3 MR IRSEA T--o (TNF-o) HYRIKBAL , 2 56 E it PCR
(qRT-PCR) Kl KIM-1 ' TNF-o, 120 LA 36 (IL-6) | SR A% 200 i #a fb 2 (-1 (MCP-1) (19 mRNA 193RI H5 00, i iR — 75 R
(PAS) LN ZER XF Cis-AKI FIRYT/EH ; RNA-seq FIATMLAEL B (CETSA) ST T RER I M B A, R MIT 451 B
ZER AT LIJEEE Cis-AKI (W20 TG J1 T B R N ARSI G 6 B SARI AR HE (] ZER A0FR )5, 57 241 KIM-1,P-p65 | Cleaved
casepased3 RIPK1 RIPK3 TNF-a ik % F %, KIM-1 ,TNF-a . IL-6 mRNA MCP-1 ) mRNA ik F %, PAS Ye(aifi ZER XF

Cis-AKI B EIF1E ., RNA-seq A1 CETSA Z3Hr 301 | ZER 7] Gl 0 [A) PIM1 25 R TR B FVAYTY Cis-AKI, Z5i¢  ZER W[ fE
AT PHAY PIM1 25 FRZEMF Cis-AKT DL 238 SAE S 0 FITRSEEJH 1=, ZER A5 AE N FIIG YT Cis-AKI FITRAEZG ) .
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2 M 45 (acute kidney injury, AKI) J&—7Ff
TILRIRIREE G AE | 8 SO B /NERIE AT R ISR T
K TE A BR A R S RER BB . FA (cisplatin,
Cis) Z—FhICHLENZEZ5Y) , /] I TI6R)T Z FEAE , 40
g GRS SR AE . AR Cis 235 IR [ A2
JE B R 0, S BB S RIE RS B, B
Cis 1755 ) 2P B #5140 ( cisplatin-induced acute kid-
ney injury, Cis-AKI) ii75 &AL X T43Z Cis 1097
AT B T 0550 -1 idney injury
molecule-1, KIM-1) J&—Fft T BUESHEHE & 1, AKT
TR A bR s i 2 — 1 e D ke
Wit Ie | 3 v /N8 A0 L 25 77 Az = K9 KIM-1 mR-
NA I H,

H AT 24X 25 YTR YT Cis-AKL, g 521 90 h
9 B AR AT LAGE b ) TNF-o0 SR Cis-AKTYY
SR, BT 1 BIF 5 i o A e] (4 HI SR Bl 3 Cis-AKI
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FHARAF BRG], A Rek— 5, %9 iE
EHEST AR RSN Cis-AKL BIEAY ZER BYIE 97
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1 #B5EFEE

1.1 w8

L1.1 XA ZER Wy T b P R A 4y, e e i
( methylthiazolyldiphenyl-tetrazolium bromide , MTT) #;
KIW T Sigma 24 F] 5 PBS | JHEHEIH LK — BT
PR, RIPA 27 vl i, — % W 2 20 2 1P J6¢ [ Tis
(hydroxymethyl ) aminomethane | | 7% B 3 fitf B 95
( phenylmethylsulfonyl fluoride, PMSF) | H & & ( gly-
cine ) W FVLIREE & KAMEAA PR 6 4 M
(fetal bovine serum, FBS) . DME/F-12(1.1) ¥35 3k
VT b iAR R AR A A B A H s DU B 2 i (N,
N, N’, N'-Tetramethylethylenediamine, TEMED ) . H
SURSPA i 1t i Wy T b st 15 ) S A2 W0 A BR S 7 5
TRIzol Zf# ¥ \Real-Time PCR 540y T 1G4 T4
) TREAT B2 ] 5 KIM-1 BEi | B-actin HLUAIE TR0
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IEREAE I EARA R TR A Wl 5 00 5% 5kl 7l & PCR
PR F & T H A TOYOBO A vl ; B L% K+
kB ( phosphor-nuclear factor kappaB) p65 PLA, 1%
F kB (nuclear factor, NF-«B) p65 HitiA& A F Ik FH 73
VAR AF, ZWAEAE & H 3B 1 (receptor-
interacting protein kinase 1, RIPK1 ) , RIPK3 e T 3
TUEB RV F AR A L Cleaved casepase3 I F 32
CST A+,

1.1.2 AE ZOLMEE BMEE(HARRMKE A
F],BX50) ; BE i LUK (32 [E BIO-RAD Al , Power-
Pac HC) ; — % fb B 15 & % 7% #§ ( Thermo BB150
) AEWEE A (GY-1000B2 ) $5k [ I i 3 Bk
KRB A RS F] s E R B O AL (72 Ep-
pendorf A EFF/ ] ,5145R)

1.1.3 %4 M CS7BL/6]J /N 36 H, 1K
it 20 ~22 g, HALBERIR S S5 s oo de 4t
VFA[IES . SYXK (5% )2017-006 ,35% X 18 3 | 3 7
PEMRSE 1A, shW) SC 0 2 LR B R 2E S ) S5 e
PRZE oAb (3 H /e B4 . LLSC20221115)

1.1.4 Sk BE/NE FE4HME (mouse renal
tubular epithelial cell, MTEC) H 7 i H SC K27 5 7
WAL MG %

1.2 FHik

1.2.1 ARABEA HRETTSCE 2 ) 4 AR /)N
B, PRI R TP IR i B 36 /N BEBL AT R 6
2H - BIIE 5 % B8 ONC 24 B a4 245 (Y) 2H (ZER 10
mg/kg) LRI 2 (Cis 20 mg/kg) . ZER K57 & 4
(Cis 20 mg/kg + ZER 5 mg/kg) |, #1542 21 ( Cis 20
mg/kg + ZER 10 mg/kg) #5712 ( Cis 20 mg/kg +
ZER 20 mg/kg) , B2l 6 H X M4 15 AR #EEL KA
g Xf W | AL 25U S ZER BRI 1 5 Cis, T
T EAE ST Cis BIAY 12 h 208 I VRS A R 77
() ZER $2FT T, 3 d J& , BRIk 258 1, A /N R
() B VRN AS | I35 O SR U TEAS 31 VS
A - 80 CykAifR

1.2.2 ARIMER MTEC BEHLI N 6 4. IE 5 X 1R
NC 2H  PAafi2525 (Y) 4 (ZER 8 wmol/L) A #I4H
(Cis 20 pmol/L) .ZER X7 & 4 ( Cis 20 wmol/L +
ZER 4 pmol/L) ‘H | 2H (Cis 20 wmol/L + ZER 8
pwmol/L) LA M i F4E 4H ( Cis 20 pmol/L + ZER 16
wmol/L) , B2 3 L, XFHAAH IR N &5 B g2 ok | mpali
RGN ZER BRI AN Cis, 3 FA 4L v
P () ZER BRI Cis A EEANIIAR AL %545 24 h,
g =

1.2.3 MIT % F 96 fLHuE;F& MTEC, FHAS[H]
WL ZER (0. 25 ~ 64 mol/mL) Zb¥H 24 h DI K Ti5E
ZER 4bFE 12 h, Cis(20 pmol/L) 4b¥24 h, H 5 mg/
mL MTT %R E T 8L, # E 4 h, 7 BIEWRE,
150 L DMSO %5 fiff s iAo 8 FH AL A a2 250450
FE 492 nm ALY IE (optical density, OD)

1.2.4 Bt HBEOE /NG , LS
(creatinine, Cr) ML R & %A (blood urea nitrogen,
BUN) il 5 32850 & 0 2 /) B A o BUN A Cr 35 5
VEAS B e B AR

1.2.5 Western blot 3 %/ RIPA : PMSF =100
o1 BCTR] AR, DN R 2 2RI 5 A0 B b B R
H, IEXHRE A 384T SDS-PAGE 3 A1, B 48 A 5% T I
b 5% BSA W E I 2 hy HHES —$i(1 -
1000)7E4 C IR 24 h, MG, iLIRESR TS
ZHi(1:1000) KB 1.5 h, {fiF Tmage) #6545 &E H

1.2.6 Ry &k WHALYIR BiK)E Rk

PHEATPURAE S RS UG WE U, Ak 2 i B T Y
0 10% BSA B % 30 min, T —40, — Pk BT
& 1% BSA =1 :200 Fiifil, 4 Citi, HOGIRLT,
THUEE RN P, —PrH BB : 1% BSA =1 : 100
el , 285 ] DAPL & 4% 10 min , 5§ T 296 6 1 K5
J 1 UE , PRSI ACEE T WS A

1.2.7 %W RNA 42 A= qRT-PCR 247 fii [T
RNeasy 4315 120 71) 65 DA B 0 20 21 5 5 57 40 e v 43 5
BCRNA, i NanoDrop 2000 43 ) )6 B 11 ( 58 [
ThermoScience ) il 5 ik & . i ] Bio-Rad 5 &
WL S RNA 2B ¢DNA, gRT -PCR KW IR A
Y ST A 10 wl i1 5 L Bio-Rad iQ-ipon 41
Green Super Mix,2. 4 pL JCH§/K 0.3 pL L5149,
0.3 wL FUF514,2 pL cDNA %W, SIWHERE 1,
qRT -PCR 20T B4 WA T 40 MG M,
FRHR 20 5 95 °C,7E 58 C iRk 20 s, $ T K AE 72
°C T HEAH 20 s,

1.2.8 PAS & HAY) R sk A3 0 1% =
PR 10 min, 5 VR J5 T I Schiff [ YL 15
min, EVEE ARG ZYL S min, VG BEK AL T Byt
TIEE A, Wi N EIR,

1.2.9 RNA @5  FIH RNA-Seq # R4 ZER
Ab PR 1) 25 SRR FE R, IO PR R it A
FEFEHUE RNA 404 22 57 32 35 SE R 1) 3R 3k i 13
%, IR0 H A e P, DA S S 90 E Rk 25 5%
1.2.10 zmie# 48 /DNEIEREES ZER, X4
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TS AR K, 1 h 5 BOH /N B B IE 4 2
LV S S N R 7T A WS 20 40, A
HE RGN &R S R IR AR RS )
HW A F) EP , 2 12 ( room temperature ,
RT) 43 47 51,55 .59 C [T INAREE (15T, 551K 8
min , 555 7 B RURE S IMAE I EAEZE w100 C
SE1F 10 min, FRAE IR A R

1.3 Zit=ahE WEMEERE N 3 & 4 IRIESMA
516 2 8 AKINIAL: . f#i ] GraphPad Software 1Y
Prism 5. 0 AT GE it o0 M, IS AEAS 4G
By ay ) Jr 22938, LS Newman-Keuls = J5 K 552k
KA R BEZE S . BdERR 20 3 AT
SHHEBIE £ PR 2E . P <0.05 hERA ST

YRSV
B X

2 FR

2.1 ZER ¥ % Cis 558 MTEC 8= ZER 1Y

SR ILE 1A MTT 23R8, >Rk 41 0.25.0. 5,
1.2.4.8.16 pmol/L A ZER HHATAC TR, A F
A4 e DR 1B, T 4.8 1 16 pumol/L
) ZER i EHEE T Cis KB MTEC A9 4035 77, 0L
K 1C, B0 ZER A2 Cis X MTEC Ao 400513 ,
PEFE 4 8 Fl 16 wmol/L ) ZER HEAT F—0F5%
2.2 ZER Xt Cis 5| B RIEMIRIFEEFRPER

Western blot Fll qRT-PCR 43 #7 45 £ .75 , ZER 4k
AR T Cis 5510 MTEC H R KIM-1 2 7K Al
mRNA HJZ357KF, WK 2A B, I4h, qRT-PCR #)
L5 R, ZER 3] T P-p65 NF-kB B3GR
T Cis S IL-6 Fl TNF-o (335, WIKI2B .C, It
A, i F Western blot 4387344 F Cis 1 ZER AbHY)
MTEC ' Cleaved caspase-3 .RIPK1 F1 RIPK3 %5 [ A9
ik, AEREWZER LRI T Cis i S
MTEC ' cleaved caspase-3 . RIPK1 #1 RIPK3 FEHFE
ik, W 2D,

%1 qRT-PCR HIS|4¥1F 7!
Tab.1 Primer sequences of qRT-PCR

Gens Forward primer (5'-3") Reverse primer (5'-3")
Mice
TNF-a CATCTTCTCAAAATTCGAGTGACAA TGGGAGTAGACAAGGTACAACCC

1L-6 GAGGATACCACTCCCAACAGACC

AAGTGCATCATCGTTGTTCATACA

MCP-1 CTTCTGGGCCTGCTGTTCA CCAGCCTACTCATTGGGATCA
B-actin CATTGCTGACAGGATGCAGAA ATGGTGCTAGGAGCCAGAGC
KIM-1 CAGGGAAGCCGCAGAAAA GAGACACGGAAGGCAACCAC
Cell
TNF-a CATCTTCTCAAAATTCGAGTGACAA TGGGAGTAGACAAGGTACAACCC
1L-6 CGGGAACGAAAGAGAAGCTCTA TCCAAAGGCCATCTGAAGACG
KIM-1 CTGCAGGGAGCAATAAGGAG GCGGCTACATGCACACCTGAGAA
B-actin CGCCGCCAGCTCACCATG CACGATGGAGGGGAAGACGG
A B L5f Clsyp
O T
g’ 1.0F ‘? 1.0
i ok =
= =] B #i#H
:> *3k ok i s e TEE
[5) | ) | seokook
o 0.5 o 05 K o ok kowoskx
ﬂ ﬂ ﬂ ﬂ ik
sl

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 3} Cis %56 MTEC 4% 193200
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 = 251 %
Cis(umol/L) - - + + + + };3 20k 4
ZER(umol/L) - + - 4 8 16 ku < sk ,
KIM-1 =
50 < 1.0F
=4
S 051
[
-acti 0
p-actin 42 Cis(umollL) - - + + + +
ZER (umol/L) - + - 4 8 16
KIM-1 mRNA TNF-a mRNA IL-6
B r 151 50 -
%
_ sk 3k
c) T £ * Z 40t
E % 10 2
& 2T L S & 30} i
o # = 53
= 2 fo ot 2 20t
S g 5r 2
2 = g
3 & ﬂ ﬂ £ 10f . s
0 1 0 Le= I%‘ Iil IEI
Cis(umol/L) - - + + + + Cis(umol/L) - - + + + + Cis(umol/L) - - + + + +
ZER (umol/L) - + - 4 8 16 ZER (unmol/lL) - + - 4 8 16 ZER (umol/L) - + - 4 8 16
C D Cis(umol/L) - - + + + +
P-p65 protein _ -
Cis(umolL) - - + + + + _ PP ZER(umolll) =+ = 4 8 1o kv
ZER (umol/L) - + - 4 8 16 ku g 3 * casepase3 20
S 3t
pos 65 < RIPK1 74
o 2F
i
&
P-p65 65 2 Ir ﬁ RIPK3 60
o 4
B-actin ) Cls(umol/L) - -+ o+ o+ p-actin 42
ZER (umol/L) - + - 4 8 16
Cleaved casepase3 protein RIPK]1 protein RIPK3 protei
2.0 3r 4 protein
E) x
2 st x g § 3t ror T
P g 2t " 3
[ ) o
c g S . =
3 g 1.0 v X 2r
S # [ =
3 # = # ~
B g 1r = #
z 05f H 2 s 1f
2 S ~
O ~
0 _ 0
Cis(umol/L) - - + + + + Cis(umol/L) - - + + + + Cis(umol/L) - - + + + +
ZER (ymolL) - + - 4 8 16 ZER(umol/L) - + - 4 8 16 ZER(umollL) - + - 4 8 16

B2 ZER X Cis iS4 KIM-1 7k FFH 555 MTEC HI#E R M
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 (¥ =3.982); B: qRT-PCR analysis of mRNA levels of KIM-1 (¥ =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 (¥ =113.3 ) was detected by Western blot analysis; “ P <0.05,
**P<0.01 vs NC group; *P <0.05 vs Cis group.
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2.3 ZER E%E Cis /MR Cis-AKI {5 @il i
Cr 1 BUN /KR 56HIE ZER BVAYF R, ULIE 3A |
B, PAS Juta 3T R W, ) 20 SR A LE, ZER
R 5,10 F1 20 mg/kg XF B /NEIRSE Bk A4
A A Ve, ILIE 3G, qRT-PCR Hl1 Western
blot 73 M & B, ZER FEAR T AKI /NELEY KIM-1 7K
S, UL 3D EF,

2.4 ZER BEMK AKI /MR P IREHE S B XK E
MIRFEHE T RREDELE R R ZER JRIT AR
T A E BER) TNF-o BRIBAKF, WL 4A £ 22 1
i PR 7 AR AL DR T mRNA 55 3505 00 0 46 00 31E 52
Tik—g5 5% WK 4B, 7F ZER &b FESS , Cis-AKI
1 P-p65 HEHRIBAKFETRE, WE 4C, Western blot
E RS S ZER J5 |, cleaved caspase-3 \RIPK1

A KIM-1 mRNA

oe}

RIPK3 # HACERAL, WL 4D,
2.5 ZER WTEE@ETIAT PIM1 E BB BHERG
DU 56 18 4R -3 1) e 2 30 I B 3R 8 ry k
,ilid KEGG MAPPER 3 #4347, #fE 0l Jak-STAT
T AR R AR MR P R ]
g2 Cis T4 AKI B9 CHEER 1, WLEI 5A (B, ILAh,
AL B A3 M () 45 SR B R AE 42 ~ 62 °C [ AS TR
JEJE N, ZRE ZbBEAIA AL FRAH 2 [ R: U 2] Y PIM1
EAEAREZES, XKW ZER P A/NR PIMI
A E T R, IR SC, JETF L, #EI ZER ] AE
it HIEGA/NRE PIMI E A S5 Hd, s,
Western blot 438728, 187 41 PIM1 By F ik Ik FA=
RIZH 25 b, ZER W] BRI i W5 PIM1 8 Ok 1 B
FIVAYT Cis-AKL, ILE 5D,

C
ac 250 NC ZER
* % k%
a3t -’5] 2007 ##
3 el ##
2 £ 150} "
e E
2 w Z 100 Cis CistZER
S 1t 5
H#i# m 50F |l|
oL = 5 .
N Y C 5 10 20 N Y C 10 20
Cis+ZER Cis+ZER
D KIM-1mRNA E KIM-1 protein
= 80 Cis(mgkg) - - - L O
3 ZER(mgkg) - - + + - - 5 5 10 10 20 20 ku 3
& 60 3
= KIM-1 50 =
= 40 =
< ¥
g % B-actin 2 3
< <
2 9 &
Cis(mgkg) - - + 5 1020 Cis(mg/kg) - - + 510 20
ZER (mg/kg) - + - + + + ZER (mg/kg) - + - + + +
F NC ZER Cis Cis+ZER

KIM-1 protein

*

N W R W

#

KinmEREN

NC ZER Cis CistZER

Cell fluorescence

3 ZER W[HiR5 Cis 5IEMERHINE IR T

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 =
scence analysis of KIM-1 ( F=12.95) x20 ; “P<0.05, “*P<0.0.01,

7.967) ; E: Analysis of Western blot ( F=16.79) ; F: Immunofluore-
* £ P <0.001 vs NC group; *P <0.05,*P <0.01 vs Cis group.
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A NC ZER Cis Cis+tZER TNF-a protein
Q 4 *
2
83
g,
E #
=1 Ij
cHil [
©o0
NC ZER Cis Cis+ZER
B se TNF-a protein IL-6 mRNA s MCP-1 mRNA
3 -
~~ * [onn)
g lor 2ot g 10} *
< < e
1 \? # 1
Z # = ‘ g
S st 21t ¢ < st
2 = =t
S gy & 5
AR ]
oL 0 0
Cis(umolL) - - + 5 10 20  Cis(umolL) - -+ 5 10 20 Cis(umol/lL) = - + 5 10 20
ZER (umol/L) -~ + - + + + ZER(umolL) - + - + 4+ = ZER (pmol/L) = + - + 4+ +
C
Cis(umol/L) = - - - + + + + + + + + S P-65 protein
ZER (umol/L) — - + + - - 5 51010 20 20 ku £ Cis(umol/L) = — = — + + + + + + + +
P65 65 & 6fF . ZER (umol/L) = -+ + - =5 5101020 20 ku
=) Cleaved 20
38 4 # # casepase3
P-p65 65 = °f
é RIPK1 74
B-actin 42 % 2r % RIPK3 60
-4
0 B-actin 42
Cis (umol/L) = - + 5 10 20
ZER (pmol/L) - + - + + +
4r Cleaved casepase3 protein ~ RIPKI protein 4r RIPK3 protein
sk
_ i _ :
2 * £ 8r £
<3 5 £ 3r
< s # 8
g " < 6f # &
2 g 2+ v R 2+
é & # é M PR
g 2 4T =
2 # o
1F 2 e 1t
< [
S, Ain 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) - + - + + +

E4 ZER BEIRBESHSHERE FEEAT

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

A Immunofluore scence analysi

s of TNF-a (F =42.61) expression x20; B; IL-6 (¥F=4.906) , TNF-a (F =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(F =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
2 PIM1 34
30
B-actin 42
qvalue
1.00
0.75 ZER
0.25 PIM1 34
0
B-actin 42
0.10 0.5 020 025 030 035
Rich factor
B log, (Fold Change)
-10 0 10
Sr PIM1 protein
D *
Cis (umol/L) - - + +
ZER (umol/L) - + - + ku = 6
PIM1 34 %
=y
& #
g T
& ot T
B-actin 4
0
Cis (umol/L) - - + +
ZER (umol/L) - + - +

El5 ZER "THEET PIMI E#2 B IR
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.

hE4NM  https://www.cnki.net
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3 it

24 B R B — 5 19 4 T 254 I 1 AR
FHAIL A F0 £ 24 B A FH A 2 1 25 W) A EAE
SRS TEBORIRYT TR 2 B 2 e, LHAE S
JEJ5 T, © A 2 24 B N TR YT LS A (A
WG R AKL 72N 9B RS, Blan , B X7 1E
PPAR-y 0 R, v A M) NF-kB A5 1 R AE , %
Cis I FRIR B /INE 1 5z i i w3 e 405 LA A b 1
R

PR AITFE 1 P 24 3R ZER , 2 4 A =R
[ —Fh EZACEY, & T RARFRRAR 05, HoA
PR A 27 PURG A B AR AR i
WEPRIR B2 JRIR &b | RAE R IG 25 135970, R
& ZER N ARSI iRYT L, W ZER it NF-«B i
BEADHIFT HO-1 BTG A0 R R S A0 T 1, % e =g
FE T 00 S v B 0 B A AR T H ZER 7
ANER BRI TR DR GE AR T 5 GE
MTT SZIHIUESE T ZER X Cis-AKI TGS 7 &1 o

A REE RN Cis 15 TR B F R
T b A0 R TNF-o AT DL S 34 B 400403 0 ik
X IIRE, ILAh, RIPK1/RIPK3/MLKL 38 f 5 £
FRELAE LT RPEE P T MR A7 561, RIPKL &
5 900E DL KA B AE T 5 5 5 5, IF B Sy vl 3R 5y
RIPK3 /- S AHAESE T, A SIS of ZER 1Y Fide
Y524 W% T RIPK1 \RIPK3 & AU IA

PIM1 2y PIM S5 B 5, R 25 4 1 1 1) 22 2 1R/
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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, >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-a (TNF-at). 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 chemoatiractant 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-o, 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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