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TRIM21 55 5F1 55 S /1 Bl PR ¥ 43 45 i AH DG P

SN SO B £ T S <=
(RBEMKRFHFHZFR, S/ 230032)

WE BM B SEHAFEE 21 (TRIM2L) 2T S0 20t B 4% ( Cis-AKT) /) BB R o A [i5] B[] 550 19 2R 38 B s 30T
SRHIARDCTE, AR JE 4D BB SAR (20 me/ke) Wi 2 B 0 (AKD) B3, 43 I 7E 12,24 48 .72 h i A/ AM A
MK o [FIBH SR/ ST 5 B R BT 6. Ao if 35 o i JULEF ( SCr) PR R A& (BUN) 1935254k, Western blot £ ifll TRIM21
B AN (ERS) #2 H GRP78 .GRP94 P-elf2oe ,CHOP [33k . HE Juti L B 41 U #- A TRIM21 2 1R B AEA
[ ] g A G BT . 6 5R SXT BRAAH L, Cis-AKT /NERVEF AR LU AE 48 .72 h #4748 (P <0.01) ,SCr Fl BUN 7 48 .72 h #)
TR (P <0.01), HE 368 57K, 5XF A 1L, Cis-AKT /N BB WERG SRIT 4376 12.24 h ¥ — @3 m (P <0.000 1), [A]ET,
TRIM21 B WFRIBTE 24 h 8N (P <0.01) . 5% BEZ A tb, Cis-AKT /)N BB k955 #4378 48 h 34 im (P < 0.000 1), H.
TRIM21 ,CHOP GRP78 By#E [ RIATE 48 h ¥ F1H (P <0.05) , 5 XF FEZHAH kb, Cis-AKI /) B IR BLPE 40 7E 72 h 38 im (P <
0.000 1), [FIA, TRIM21 .GRP94 P-clf2q T [ FIETE 72 h 3 FIRI(P <0.05) o AHZEME4 M4 5 B , R IRIBF ] &5, TRIM21 7§
H Y F5 5 AN I ] 5 HE R4 2 AR AE IEAHDCPE (P <0.000 1), £518  LEAS[EIS ] AR, TRIM21 7] G5 i 51 ERS

245 Cis-AKI ) BELE R , 055 5 JUE S BP0 S BUAE AR OC , A7 S O TR A 2 Wrbn s 5 T U A
KA SRR IR s TRIM2L 5 AN R IR] A5 PR SRR R385 AR B 7

FESES RI69. 1
XHEERER A XE4HE 1000 - 1492(2025) 11 - 2005 - 06
doi:10. 19405/j. cnki. issn1000 — 1492, 2025. 11. 003

IR i R — R0 S (AR Ak 7 24, SR T A £
i PR — o B R, A 5 15 A DA T e b R
DL Y 2 45403 (acute kidney injury, AKT) .
1 125 e Aryeg 58 2 A0, A BT 3 AKT( Cisplatin induced
AKI, Cis-AKI) f) %95 i ik 30% . PRI TE Cis-
AKT B W HEAT W G2 W 5 St T 0, 3 ) 33 By
P HE R AN T A5 A HA B S 2, BT
Cis-AKI, H5% 155 7 8503 FRE S 1k 1) 7 T2 W A 2
Fi ke o

= R P [ 21 (tripartite motif-containingpro-
tein21, TRIM21) 22 5HEABIZ RIAH E3 2 K&
Helig, TRIM21 JH B B HURTE A B S M5 1
Wi R, BT R TRIM2L 25
By 2R ALY T 5 R A LA A 30 £ A 75 1 BT 4 Tk
i MeAh, TRIM21 2 R AL B1-BE 5 R, U5 MLk
FRBESZ AR, S ECR IR o P, TRIM21 A %
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YEF TR  INIE I , 22, B AIF AR 5
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Pl 2E LA 475 B i v A A BB R R T
TRIM21 FEMAFT S 19 B 2 2458 43 o 9 4 P i A
i, 5 Cis-AKL g BRI AR SN 1 JCHTF S8R o
Pk, T 58 57 Cis-AKT /) BT, W% TRIM21
BB 32 3% 14728 1 LA K AR I 9 BT 43 1) A G
HPRTHHY Cis-AKT RII2 Wi 58 5 T B s 42
PRI 1 SR I

1 #REFE

1.1 ##

1.1.1 $£3%zh4 40 H 7 ~8 J& SPF 2% C57BL/6]
HEVEARBE/INBL PR BT 20 ~25 ¢, Tl A VLR A 4K 24
AV BB Ay A BRA R o S ¥ AT IR 5 : SCXK
(75) 2023 —0009, h¥EHE . PZ-2023-017,
112 LKA JJURTHINE 100 & KR 5 1K
FIE A B B a g AR W) TR 5T A BR 2 5] 5 I 4A
(#G2318214) g B i BTRL T A A BBy A7 FR 2
A) TRIM21 Hr i  HRP fHHE #2450 %R 16G 4T,
HRP B H 15T B 1eG — 5181 [ ¢ [ Protein-
tech 2 &) ; % 2 W 79 % B 78 ( glucose-regulated
protein 78, GRP78) Hii {4 | 7 45 4 4 15 25 11 94 (glu-
cose-regulated protein 94, GRP94) PR BRI B AZ
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B 4G 7 20 ( phosphorylated eukaryotic initiation
factor 2 Alpha, P-elf2a) HiifA 4E 55K+ C/EBP &)1
# H ( C/EBP homologous protein, CHOP) $ii{4 . 3-HIL
)26 1 (beta-actin, B-actin) JUIAIM F 35 [E Affinity
Biosciences /A ) o

1.1.3 £ &ME  ZIREMEFRIY (55 Infinite
M1000 PRO) Wy [ %+ Tecan 24 ) 5 H 84k 27 KOG E
18538 & 58 (15 . Tanon5200) M4 H | ¥ Tanon 2
F) 5 A Z A7 40 4 i 40 At R S8 (LS Pannoramic
MIDI 11) W 5 1L AR 35 e 307 3 s 2 i) o

1.2 7i&

1.2.1 #AZE s ALE  f CSTBL/6] /NRTE
SPF sy bridi MR SR 1 J . BEHLAE /N Bl S
HEZH A [ B[] s B 7R 20 . 12 24 48 72 h 41, B4
8 Ho WA R JC oA A= B AR /K BE il % 20 mg/kg, X 1
ZH AR IRYZE /) Bl 7 [7) — Bk 1) o 30 JRE P 1 0 A R
IKFEA o Z 5 AEAS ) i 18] g A0 /I B, i8R/ Bl
MAFAEAFIE IEREAS T T J5 225250

1.2.2 g ARl BRI 70 5 =
1224 48 72 h J5 5% BEZH — AL H/N R, AR /) B
PR, a0 BRI, £ T AR A T AR B )
/0N BUHIR SR BB, 7900 /) BR800 {000 ' R[]I
i A0 P SO o OO0 IR T A R K R e, K
AT R EIEE T 4% ZR WD, T AR -
LT (hematoxylin-eosin, HE ) 3t {0, M0 £ B i i B,
A ERR S S S T UK b Z IR AT - 80 Tk
N i AR E AR = /N IS E (g)/
FERL/NEUMAR BT () AT B .

1.2.3  Afedgsragten] WL A MIBREAS % i
H 2 h,Lk3 500 r/min 4 CE.0> 15 min J5RE FE
o e IRt A U B A3 A AR o P Rl A
RO GREAE . 4 RS CTHA80 S i LT 0 R 25 /Y
55, BRI ET -80 CUKAMN& M.

1.2.4 B HE & /NUEIE 4% 258 R
FEWNEE , G ) R 5, 67 HE Qe (]
AL A 8 0 B RGBT . A
PR BEALIEIR S AR AEE . IO B ZH Y
PR AR R MR L B /INE B IRFE R O , A 908
FEPE AR AEREA TP

1.2.5 Western blot 4| B A 20 2% F TRIM21 & &
B AR R R %% & GRP78 .GRP94 P-elf2a = CHOP
#g Rk M -80 CURFHIBE & 2H /N LB IEZH 2L, B
K2y 50 mg HT 1.5 mL EP 45 R N IAGR
A 1% I EHIH0 1 RIPA 28 500 L, & T

P HIWHEA 583 WHE 2 min, 4 C#FE 20 min, L)
12 000 r/min 4 °C &.0» 20 min, WH F1ER T 55—
By 1.5 mL EP &N, 4% 1/4 3G WK A L+
ZZ . 100 C A& /IR 10 min 51328 FAEAS,
BUS BFEAR AT+ e R N — RN BRI
HLPK (SDS-PAGE) , #5447 H i £ 1 X0 i 5 % 22
PVDF JiE b, ] JC & PR gt 5 P ik & ] 20 min, 4%
PUABLHT R BAR N, — 0, I E — Pl k. %2 X,
ZHUH 5% AR WKL 1 10 000 FBEIFIEE 2 h
P 2O UBA 5% , 2 4% ] Image J 3103
FrE R

1.3 Zit#Abh38 S Bn 28R 380 + bR 2=
(x +5)F/~, K] GraphPad Prism 9. 0 # {4 #F 1748
o3t AR B ] R N R PR R O 22 a0 b
(RM-ANOVA) 17 Geit27 38 a3t , B IR b ( Pear-
son ) IEFFATHHOCHE 0 #r . LA P <0.05 2w A58t

2 HR

2.1 AFEAEAE Cis-AKI NRER E4EL RM-
ANOVA Zptfr &5 3 o, /0N BB IR 55 44 5 o 1) LU (B
i (R R T o R HE LA L, 48 h 4 B IR L
FFE (P <0.01),72 h 41 & EFFH(P <0.000 1),
512 h 414,48 h 4R LS (P <0.05) ,72 h
ML EFH(P <0.000 1), 524 h ZHAALE,48 h
PR —EFHE (P <0.01),72 h KL
FH(P<0.01), 548 h 414,72 h 4Lk BT
(P<0.05), WA 1,

2.2 A EHE A Cis-AKI /NR1EEI A SCr #1 BUN
IE SXFIRYIAEEL, 12 h 400 24 h 4/ Bl i
) SCr 1 BUN /K200 B8k, S X RRZHAR L,
SCr 7K F-AE 48 h 172 h ¥ 745 (P <0.001) . 5%f
WEZHAH LG, BUN /K F-AE 48 72 h i FH & (P <0.01, P
<0.000 1), 512 h 41, SCr /K F-AE 48 h 1 72
h #7455 (P <0.001) ., 512 h 414fk, BUN /KEAE
48 72 h FFE (P <0.05,P <0.000 1), 524 h4]
FHE,SCr K E-7F 48 .72 h L FFE (P <0.01,P <
0.001), 524 h 4AHI, BUN JKF-7E 48 .72 h T+
(P<0.05,P<0.000 1), 548 h 1k, SCr /K
TE72 h FFE (P <0.001) , W1,

2.3 A[EAfE R Cis-AKI /N RIEB R 5 H AR IR
B HE Jea g R, X R4/ BUE IR 09 5 /NBR D
B/ INETE G 588, R WA SR HL ek 28, 5% IR
AR LG, 12 h 25V AT D0 5 A 4 R 240 I IR Vi i B
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®1 FEE S Cis-AKI R B {5558 SCr #1 BUN A9ZE4L (v £5,n=8)
Tab.1 Changes of indicators of kidney injury (SCr and BUN ) in Cis-AKI model induced by cisplatin at different time points(x +s,n =8)

Detection index Control group 12 h group 24 h group 48 h group 72 h group
SCr (pmol/L) 13.51 £6. 15 22.61 £12.53 23.21 +£9.67 72.96 £12.61 % * *#H& 163 83 4 4p 74 % HHEEEAL
BUN ( mmol/L) 10.52 +1.62 12.95 +2.53 11.32 £3.17 23.32 +4.55* *#& 28.62 £2.20 % * * *HHILLL

**P<0.01,***P<0.00l, ****P<0.000 1 vs Control group; *P <0.05," P <0.001, **P <0.000 1 vs 12 h group; P <0.05,% P <
0.01,%¢ P <0.001,%%¢P <0.000 1 vs 24 h group; “2 P <0.01 vs 48 h group.

A
0.017 f &&
HHHH
stesfeksk
0.016 | &&
#
ok
o 0.015 F
g
>
9
2 0014 |
oy
=
=4
~ 0.013 |
0.012 |
1 1 1 1 1
0.011 a b . q .

Bl AREAEA Cis-AKI RS (2 +5, n=8)
Fig.1 Kidney body ratio of Cis-AKI model at different
time points (x +s, n=8)
a; Control group; b: 12 h group; c: 24 h group; d: 48 h group; e:
72 h group; ** P <0.01, ****P <0.000 1 vs Control group; *P <
0.05, ##pP <0.000 1 vs 12 h group; “¢P <0.01 vs 24 h group; P <
0. 05 vs 48 h group.

WO —EH (P <0.000 1), 55X LA, 24
h 2B T D0 AR ORE 20 M YR VI 9 BT 3 m (P
<0.000 1), 5XFHEZHAHLL 48 h 41 f% 72 h 45
JUE T DL 1 SORE 20 IRV L /NS T B A I
oW AR R L INVE IR TE VB NE A A
FIBAR 2% 00 2% 55, s BT 43 B34 in (P < 0.000 1)
5512 h ZHAH E 48 h 41 B2 72 h 21 B ] O n R A R
2 IR BN A Ak SRR AR o BT 43 4 0
(P<0.001), 524 h 4tHEL,48 h 4 }2 72 h 4'E
JUE %) 8 4 JHL 3 N oy € A 4 TR 22 4 g B
PEAMEI(P <0.01) , 548 h ZHAHLL,72 h 4R
SR P A —E (P <0.01) , JLE 2,

2.4 BHELFT TRIM21 EARNRMEHEER
GRP78 .GRP9%4 P-elf2a #1 CHOP By RiEER 45
KR, 5X LA H, TRIM21 25 [ 7E 24 (48 Fil 72
h Rk B (P <0.01), 5 12 h HAH L,
TRIM21 (3357648 h A — % (P <0.05) , 1

A a b c
d e
B
C ~10 r AA
fé.’ &&
‘3 Hit#
=9 Hokokok
RS
8 -
g T
= &&
8 HH
‘5 6 F skskskok
]
£
z T
"‘5 4 B sesksksk
o
I st T
Q
1%}
5L T
0
a b c d e

B2 AEAES Cis-AKI % HE 655 HARE
TURFSE (v £5,n=8)

Fig.2 The pathological changes and scoring charts of renal
tissue after HE staining in the Cis-AKI model at different
time points(x +s,n=8)

A, B: HE pathology of mouse kidney tissue x 200 ( the upper
part) , x400 (the lower part) ; C: HE pathological score map of mouse
kidney tissue; a: Control group; b: 12 h group; c: 24 h group; d: 48 h
group; e; 72 h group; **** P <0.000 1 vs Control group; " P <
0.001 vs 12 h group; ¥¥P <0.01 vs 24 h group; 22 P <0.01 vs 48 h

group.
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A B 4r
a b ¢ d e ku
TRIM21 52§
20 b
GRP78 7 £ o
o
= #
GRP% 92 2, =
§ sk
P-elf2a 38 2
<
(o]
CHOP 19 21
E
B-actin 42 S

TRIM21

CHOP GRP78 GRPY% P-elf2a

B3 AEAES Cis-AKI #2 TRIM21 B N5 R AR EBRRIE (v xs)

Fig.3 The expression of TRIM21 and endoplasmic reticulum stress protein in Cis-AKI model at different time points (x +s)

A: Western blot analysis of TRIM21 protein and endoplasmic reticulum stress protein expression in mouse kidneys; B: Relative expression of

TRIM21(n =8),CHOP (n=3),GRP78 (n=3), GRP94 (n=3), P-el2a (n=3); a: Control group; b: 12 h group; c: 24 h group; d: 48 h group;

e: 72 h group; *P<0.05, *
72 h A E—4 Ei(P <0.001) . 524 h 4141
b, TRIM21 (33576 72 h (P <0.01), S}
HEZHAH L, GRPT8 1 CHOP (1) 1 3RIA7E 48 h
(P <0.05), 5% R, GRPY4 Fil P-elf2a
MEERIBIET2 h ¥ EF(P<0.05), 524 h 4
FHLG, P-el2a MR RIKTE 72 h 1 B H (P <
0.05), WK 3,

2.5 A[REEESA TRIM21 EHKFKES HE f718
TESHIEEMESHT  Pearson Mgt R B IR,
TRIM21 7£ 5 JJE2H 40 A AS [l st ] gk 8 22 15 7K F 5 A8
(RIS E) & HE S BEPE 2 I AH DG R ECH r=0.732,P <
0.000 1, #&/8 —FHH BENEMEME, WK 4,

[ =0.732
P<0.000 1

Relative expression of TRIM21 protein

0 1 1 1 1 ]
0 2 4 6 8 10

HE pathology score (points)

4 TEMES TRIM21 BEAKEAS HE K2
TS HMENE (v 25, n=40)
Fig.4 Correlation between the expression of TRIM21 protein
and HE pathology score at different time points (x =5, n =40)

* P <0.01 s Control group; *P <0.05, * P <0.001 vs 12 h group; ¥P <0.05, P <0.01 vs 24 h group.

3 itig

AKT S 45 Ff PR 285 2 19 116 R S Jo 1k 25 5 1
o, AT 5 A 1 AKI,,ﬁfﬁ$ﬂlﬁzﬁE$iﬁa
L SR 5 R T Cis-AKI, T8 8 2%
%r?ﬁ J R g AN 6 R R R, SR
Y Cis-AKI &4 % JE % VA R D) R84y 7, % T4
W %ﬁ%ﬂ%%ﬁkﬂﬁ S,
5T 2B IUAF A6 B /0N 10 5 Ao 4 A3
FEE R, TN Cis-AKIL, AR5 F A 57
ANER AKT AR B 5347 1 35 45 Bk SCr A1 BUN 4773
12 h F124 h FfARA BE ARk, 0B I AT WL A%
AR IEANMIENE . 75 48 h A1 72 h, F AR
RN, F IR B NEIRFE 23 W AR A% [F] R, SCr
F1BUN 7£ 48 h F172 h i T . UiAIEAECE o)
R A2, PN AT S S R R 3 A,
AFEA RS EEAMEE . K 5
LI B W AT & B RO (UPR) | 2P J5 9 %
(endoplasmic reticulum stress, ERS) 54 34 ',
ERS 358 (4 CHOP fih & 40 i 08 T, in 25 40 g 45
%", AHFSE o, CHOP il GRP78 (7K 11 F ik 1E
48 h EA B # LA, i AR & Ak, HAET72 h
IR IRAFAE AR, BRI o2 225 (AR
{1545 F A, 1 GRP94 I P-elf2q [)%E 113215
T2h ¥HBE LR, 8 ERS# 48 h F 2 5
Cis-AKI, TRIM21 J7 iz Z 5 4 i () 35 58 98 12 AR
Y B R TRIM21 B
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PERK/CHOP 3 # Jin &l & 47 & 8 1 5 g 3 B 30
0w ERS,fEE 4 il 8 T, T I8 TRIM21, a] #1j il £
MR 5 % & B B0 ERS'™ . AR BF 9T B OR,
TRIM21 ZE 15 ERS & (1 7E 48 h 172 h Ay £k
R —E A B B, TRIM21 Ml ERS i3 1E
PR K Cis-AKL [ AL BIF 53 2 i T SC 384 4k , S o
RTINS TR 1l

TRIM21 /£ H S HUR, & IR &P T e G AE
ARG ML LT BRI (1 LS W AR S . i Ak,
TRIM21 & 5 40 ffdi LIRS | R 98 55 2 g e
RS HEER Y o WFgTS 1 ST, TRIM21 A6 i i P
VETES S0 AKL LR R B £F 2k AL B R o () 36 1k 1
3 R, I R BN R A SR AR A R
TRIM21 33k, #&7% TRIM21 478 178 R 2 5 ik
PR MIbR &Y. AR B, TRIM21 7E 24 h 18§
HFAA —& LA, HA B 2%, 7 48 h HE
REE LWL HFAET2 h i 1A, 5 HE SRR
FPEoAH—3 . MR TS 5 /R, TRIM21 3R
IRIKF-F HE SR/ 2 AN [ o[]S B 2
IEAEE . $27R TRIM21 765714 24 h EFTRES 5 T
Cis-AKT [y BLEJ2 , X R HEp o Cis-AKL FA 12 Wi
B B AE T AT BT RN I R A S AR

TRIM21 f) 5.4 32 5 Al 5 #h SCr 1 BUN 7 48 ~
72 b TR G B T A I v R A A
TRIM21 W] REAFAE T RSN AR s &, J5 22 )58
1R Cis-AKT £ 35 AH AR AS K TRIM21 7K F- L)
TR R Wi R, RS AL b, P AR T
ELISA B0 5 A 9 TG BRI 7 3 , A Bh T R skt
I DA 2 SR 32 W el R 114 2 IR (v g Il Bk Sk
EHEZ R RN KA . BEoh, TRIM21 ) R8T =
AR ST 5 58, W0 I SR A 7] o 5 Ak
F'E S AR 259 . X R g FR 3 Cis-AKI (1)1l
PRAE PRS2 7 4L T 28 Af .

Zi L prik, TRIM21 25 (1 fil ERS #H 5¢ 8 M1 7E
Cis-AKI FP 325k 5% F98. TRIM21 7 Cis-AKI 41
W24 h e A R IR 5 B N B 3 E AN [ B
[ 5 DA 56 . X B TRIM21 W] fii i 52 ERS
25 Cis-AKI %5 B & J& , TRIM21 0] fig & Cis-AKI
HHNEAE IS WbR B 5 T T R
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Correlation between TRIM21 and Cisplatin induced

acute kidney injury in mice
Sun Qingqging, Ni Lei, Wei Wei, Wang Chun
(School of Pharmacy and Science, Anhui Medical University, Hefei 230032)

Abstract Objective To investigate the expression of triple motif protein 21 (TRIM21) at different time points in
Cisplatin induced acute kidney injury ( Cis-AKI) mouse model and its correlation with pathological score. Methods
Acute kidney injury (AKI) model was induced by intraperitoneal injection of cisplatin (20 mg/kg). Peripheral
blood serum was collected at 12, 24, 48 and 72 h, respectively. Body weight and kidney mass were also recorded.
The dynamic changes of serum creatinine ( SCr) and urea nitrogen ( BUN) were detected. The expressions of
TRIM21 Protein and endoplasmic reticulum stress ( ERS) proteins GRP78, GRP94, P-elf2o. and CHOP were de-
tected by Western Blot. HE staining was used to observe the pathology of renal tissue and analyze the correlation
between the expression of TRIM21 protein at different time points. Results Compared with the control group, the
renal body ratio of Cis-AKI mice significantly increased at 48 h and 72 h (P <0.01). SCr and BUN of Cis-AKI
mice significantly increased at 48 h and 72 h compared with control group (P <0.01). HE staining showed that
compared with the control group, the renal pathological scores of Cis-AKI mice increased at 12 and 24 h (P <
0.000 1). At the same time, the expression of TRIM21 protein significantly increased at 24 h (P <0.01). Com-
pared with the control group, the renal pathological score of Cis-AKI mice significantly increased at 48 h (P <
0.000 1), and the protein expression of TRIM21, CHOP and GRP78 was significantly up-regulated at 48 h (P <
0.05). Compared with the control group, the renal pathological score of Cis-AKI mice significantly increased at 72
h (P <0.000 1), and the expression of TRIM21, GRP94 and P-elf2a proteins was significantly up-regulated at 72
h (P <0.05). The results of correlation analysis showed that the expression of TRIM21 protein at different time
points was positively correlated with the HE pathological scores at different time points (P <0.000 1). Conclusion
At different time points, TRIM21 may participate in the pathological progression of Cis-AKI by affecting ERS,
and it is positively correlated with renal pathological scores, which is expected to become a potential early diagnos-
tic marker and intervention target.
Key words acute kidney injury; cisplatin; TRIM21; different time points; endoplasmic reticulum stress; renal
pathological score
Fund program Key Research and Development Program of Anhui Province (No. 2023507020003 ).
Corresponding authors Wei Wei, E-mail; wwei@ ahmu. edu. cn; Wang Chun, E-mail: wang chun@ ahmu.

edu. cn.



