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Prediction of kidney injury molecule 1 on cisplatin-induced acute kidney injury in rats
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Abstract: Objective To confirm the predictive role of kidney injury molecule 1 (KIM-1) on cisplatin-induced acute kidney injury in
rats. Methods Cisplatin was used to induce the acute kidney injury in rats. Urine and kidney tissues were collected, and the
pathological examination of kidney tissue was used to determine if the model was successfully established. ELISA method was used to
determine KIM-1 protein content in urinary, while RT-PCR, Western blotting and qualitative immunohistochemistry were taken to
examine the gene expression in kidney tissues, to evaluate the expression of KIM-1, and to determine the level of KIM-1, and to
analyze the expression of KIM-1 in kidney tissues, respectively, so as to confirm whether KIM-1 was a sensitive biomarker in the
prediction of acute kidney injuries or not. Results The pathological changes occurred in the cortico-medullary junction of the model
rats and characterized with tubular dilatation, and the epithelial cells of renal tubulars showed degeneration, necrosis, and basement
membrane exposed. The expression of KIM-1 was significantly increased according to the results of ELISA, RT-PCR, and Western
blotting, respectively. Meanwhile, a larger amount of positive staining of renal tubulars could be observed in the cortico-medullary
junction of the kidney. The areas of the positive staining are basically the same as that of the HE staining. Conclusion KIM-1 could be
used as a predictive biomarker in the cisplatin-induced acute kidney injury in rats.
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BT RN Y e LRSS B, AEERRNLAR
IR RSP 7 A SRR 2R, — Ho2 i
s FEWUARB AL SE BB 2 IR 2 K,
R4 (2 Wi br 4 L5 L (serum creatinine, SCr)
IR Z %, (blood urea nitrogen, BUN), {H SCr
WSz LEAE B I R R, IR . P R
WAL EIRROL BT R, — 2l
BB /NE - LT I D g, 2380 SCr AR fH At
TR NERpER RN, T BUN ZKF- 5 32 e . W AkiE
s AREPIRES . R, ARG S A R
PIRIT S5 ZE M sE R . A e Ny b2 5 e S0 T
TR S B bR . HET, BT
22 1R AT LASROI S PR 43407 16 AR b i A W 407 43
¥ 1 (kidney injury molecule-1, KIM-1), KIM-1 17
FET- CDAT 4l k% B i /INE L 4n ey, & —Fh
[ TES A R BERR S 1, XOFR O T 40 B S Bk 1
MEERADST 18 A BT Jm S 2k 1P, ¢
] 24 o B BRI B2 25 PP 38 2 E U
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BRI 2 S o, U Sk W 5 K BUR KIM-1
ALK 5 T SCr BUN. fEgbsent [, A
WSR2 1 R4 257 0 B 5 20 2 T BORE 4 75 3
B R0 K B L2 KIM-1 JE47 VR4, BRI 5T
KIM-1 G5 A R A 5 A2 1) 2ot B 4040 i A=

Wk EY .
1 #MREE
1.1 ##

Itk SD KR, SPF 4, 2y 8~9 Fik, ik
250~300 g, HbRI4EE A LS S EARA R A
AL, WFAHES: SCXK () 2006-0009, Zh¥)
TR AR S e 0172164 RN H 25 LAV IR
O SIS E W SR, =il 20~26 C, R
40%~70%, S E=15 /M, JelEE&At: 12h B/
12 h 155,

I : 100 mg/fi, #'5 029k1426, Sigma 2]
K KIM-1 ELISA 7 #, #t*5 278753, R&D 2
Al; KW TIM-1/KIM-1/HAVCR £ 5elsdifk, #5
XWS0208041, R&D Awl; Al — b
HERIARF &, b5 K106815B, A2 4 ol s
H i DAB W&, fitS 753223A, 2
GHF AT Trizol. M-MLV I 55 . RNA B0
7. TagDNA 2 & . dNTPs. Oligo (dT)18,
Invitrogen A #]; %R 5> 1 & Fn#fE DNA Marker

DL-2000, ¥§3&49) TF2AF]; Real time PCR i F
&, ARy (i) YRR AR R
LI (DEPC), Big/ETAEY TR, B-actin,
/NPT GAPDH Hifit. B A AL B (HRP) AR i
T RN, ECLAFIE, MR YR,
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1.2 435

Sunrise M§HR{X, TECAN Z#); COLUMBVS
VERAML, REFTAEDEAA R A Olympus
BXS51 s 2# BB, HA Olympus A #]; Canon
power shat S45 i H W 45, A Canon A #|;
Authorized Thermal Cycle PCR § #41%, 5 [% Hybaid
A ; DH—2000 #EK G R R0, 18 [E
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2 FHE
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K12 H, BEHL A 2 41, R 6 Ho Bt
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2.2 MARERLE

12 FURBUT R RT— R s AR A, 25
BARZEEK, W 24 h R R 3000 t/min &0 10
min, WA BIEWL S0y 500 uL B 250y G AR A T
—-80 ‘CUK#H, FIT ELISA ME. IR,
MUK 12 KR BUBREE UL AR S, TRGHCHCE I, 547
W R ) 0T, Hod 172 WFE R 10% A R [
JE T A BEAERG A  Se e AR E o ORI
12 'BMEZ) 300 mg, ¥4 2 47, N RNA wait
i, 4 C R R B AE N80 C UK A 1R A T AR
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ME o
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BIAR; 150 AR <25%; 2 4 AR X4k AE
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2.4 ELISA JENER&EH KIM-1 ZHKF

{4 F§ R&D A 7] i KIM-1 ELISA Kit 73 H7 il 5 #5
A KIM-1 7K o B e AT IsE R, S REARIEA TG
B, ATREATE AR SR vE th A S . MR
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TR S A LRI Trizol, RASIHKZ )G
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2.6 Western blotting 2 X R & i KIM-1 B &
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EAWE . HERENIKIE . & SDS-PAGE Hijk. #%
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P B N — A8 a8, FH JF PR 0 R S KR
KIM-1 241 (1 : 4000 LS/ BT B-actin HLHT (1 ©
1 000), X6 mL JIAF A 4 CHRIZL A
ZJa4 PBS-T Ik 3 UK, K NC B2 T3 A 1 -
5000 FiRE ) —Prsh g E, 37 CHAE 1 he R
22 0t (ECL) V805N B 2R (342 millipore
A F LR ECL A& it Bk T) RAEKE,
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(LA
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FIKER

¥R ARSI REARGATY) v, [ T2
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S KA. PBS vk, BESKIT TN 150 pL
BRI 3% HaO0,, %3 E 1] 10 min, PBS k.
¥ UL ARG A R Y N 95 C et 0.01
mol/L AP IR ZE P (pH 6.0) HHTHURIBEE . &
PBS Mt fE Rk % i n 5 pg/mL 19 T 91 CGEHUK
Bl KIM-1 Hi4K) 150 L, 37 CHEEE S E 1 h.
4 PBS Mk, RRIKIA I INZ) 150 uL SRAW4H
Wi, 37 CIEENFE 15 min. 2kMaEsKI %0
25150 uL BRAREEFRIC TP (FLLZE 1gG 2 A,
37 CHEIGG AT 15 min. W H 45K 5347 DAB
W, FZMKMYE S K, RHARERG, HIKR
WikE e CLLEBE R SR, B, 325 bR
Bt FBERIEE KIM-1 BHE G (o X3, 6 B e £ 35
(D)
2.8 FHitFES

THREERILL x+5 %71, K SPSS 13.0 4iitH i
PEAFRIRIG B, AL 5 ) IR A 2 () EAT ¢ A6
SEMETERLR ] SCH A

3 &R
30 BAELNFEFEEER
R 20 BT K BRI B A A Y HH R

ARERTER Y B NEY IR B /NE R AN AR T
VY AR IS A GRS PN AR S AT Al
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JEVE 3B 3.0, FEWIR B2 B B3 A PR i Ao o
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1 KRBHEAREBFANEL

Fig .1 Histopathological examination of kidney tissues in rats
3.2 ELISAEMZEREH KIM-1 EHEE4R

W 5E &5 R AR, ALK BRI KIM-1 82 H 5
o8 75.7 mg/mol, BIRLZL KRB KIM-1 2 15
54 1322.1 mg/mol, X HRALIY 17.5 fi%.
3.3 RT-PCR EEMNEME KIM-1 EERIZKF
TR

BRI R AL P41 20 KIM-1 mRNA Rik/K
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SEAY K (5.9241.22) X 1072, (4.4541.08) X107
(n=6), IR X A LL A, B 4147 KIM-1 mRNA
FIEAF LI 1330 f5, ERBARIFFEEN (P<
0.01).
3.4 Western blotting ;%4 S i KIM-1 EH A%
KR

XK BB B rT WL 2 B-actin (42 kD)
ik, REWH] KIM-1 FARIE, RPIET KRB
EAZRIL KIM-1 8 EERIE KPR (T4
B BN K BUE IEE) AT WA 2 B-actin (42 kD)
#ik, KIM-1 &AL 95 kD M Wl 4005, B4l
21 KIM-1 A& =505 B-actin 4l KL LUAE N
28.6+11.1, fF& KIM-1 —$iit B 5 FUAH xS 2
TR, U KIM-1 8 FIRERI . LA 2,

]l 2 3 4 5 6 7 8 9 10 11 12

KIM-1

1~6-1ERI 7~ 120 AL
1—6-model group 7—12-control group
2 Western blotting ;£ NEE4AFIFTER4A KIM-1 &R
BIFRIL
Fig.2 KIM-1 protein expression in model and control
groups by Western blotting method

3.5 GRBNEEMEMEN S KIM-1 ZEE/Y
RIEER

KIM-1 A5 AR, PUSRE NE A 40
AR T AE AR PR BH A B B8 o AR
Jetho MR HRIATR, RRALR B S M IR
Gupe gAY, REARKIN ] KIM-1 BHPERIE
ML BRI AT K A P BB AS S A K ' /Ny
AR B A0 5T R I AT LK e € B
KIM-1 $itii. WKl 3.

BERK R A e 410 KIM-1 BHPERIA ¥ B /N
FEVS IR 73 A XK HE Qe 41 200 BE 2248 25 1
S B ANE XA AR B
4 it

SIS o B 2 o35~ A4 B R N2 5 T
X KIM-1 AR5 3 A P40 AR K B PRV

g

El3 BB BEAFMEP KIM-1 EEREER
Fig.3 KIM-1 protein expression of kidney in model

A

and control groups
YL I RIE AT TWIT, 85 RRWINEE
M SPE BB K BRI KIM-1 85 A & LR
ZHZ3H KIM-1 mRNA . KIM-1 £ [ 85k K- F A 5
Fhimre et R, B K R KIM-1 B
FIE X B A AR B B BEAZ ST B N b R
et S5HZURBLEER A ) S T NS A X
B — 30 FEABFS AT I SE G ot KIM-1 11738
/K5 SCr #1 BUN AT TXf b, 4R EoR, 3
YIS ISE (7.5 mg/kg) Jo s 6 RN R
PRI SCr A1 BUN ZK-P00 AL T s s 55053 il oh
2.2, 4.0 4%, 10 KIM-1 T $ok 17.5 459, DLk
WAL L], RSB AN, JRATE AN
1 KIM-1 [F25FH s, HR KIM-1 % SCr #1 BUN JF
i o KIM-1 22— Rl T4 A B R0 B2 44
ML, & I BYREAR S AR — 28 AT JH I . 4% 5 A
LI RIE . Zhou PR T K BT Rtk 254
FFLBENZ 124 24 h 5, KRR R IME ALT B
Fhimr, RUHIL T E R, R AR R )
SR KIM-1 KRB 2 Fmr, P nf Ak KIM-1
LS B A, SRR, 25 Bk,
KIM-1 0] DA R IR 35 5 ) S Pk B 4 1 — A
B R SRR I AR o

TR — AW br SR A 1 B b2 —
SR T i AR, PREE. Vaidya 5P
FURI, FRA KIM-1 7R B R 10 min J51F55
— R R AR I, RS BN IR AE R PR
KIM-1 RS N RIS B2 g, Hol+f
SRRE B, A SCERIRE, WA, KAk
KIM-1 7] M /NE b 7 40 Ji 9 37 i oo A
TR, SRR R A2 KIM-1 =Rk
FRI TR B PR KIM-1 7Kt R B B T o DRI, R
RETCAI D R KIM-1 JEAT 2 B #0512 . IF
H, BT KIM-1 fEJR PRt e, RIEPTER IfIR
FEARE S AW T T AR ARAE I, JRFE TR JE 75 0
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NEANAGE ], X G — 7 THHABL T IR KIM-1 1
N ABA AR bR SRR Y. Har, TR
KIM-1 & A 7 ¥4 ELISA XA I 0y | &
B 2 R I e R (XCFR Luminex $AKR) Fl
KIM-1 J A4 4 G 2 itk 4R 4% (1 7 vED, Al R
KIM-1 A = B BEAEAf PR EE . T /R KIM-1 1)
KPR Z B AR 22 a8 e R . REER
B AHEARBIRE 1™, R, R
KIM-1 T St B 4 455 A7 76— 2 (15 B 1%« Zhou
ARV B 22 A A A 0 P A N0 T 8 o Y 5
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