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CDDP:
EMA:
FDA:

GSTYb1:

H&E:
Kim-1:

L-FABP:

NAG:
NGAL:
PMDA:
PSTC:
RPA-1:
SCr:
TFF3:
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Acute kidney injury

o-Glutathione S-transferase

o-Smooth muscle actin

Blood urea nitrogen

cis-Diamine dichloroplatinum

European Medicines Agency

U.S. Food and Drug Administration
Glutathione-S-transferase Yb1l
Hematoxylin and Eosin

Kidney injury molecule-1

Liver-type fatty acid binding protein
N-acetyl-B-D-glucosaminidase

Neutrophil gelatinase-associated lipocalin
Pharmaceuticals and Medical Devices Agency, Japan
Predictive Safety Testing Consortium
Renal papillary antigen-1

Serum creatinine

Trefoil factor 3
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1. M A F~—h—OHE
M A F~—H—DFER % Table 1 {2/~ L7,
VAT ZF 5 mglkg OHEIEEIZLY Day 4 75 BUN X SCr O ®EZFE D 5
v (Day 7 OXPHEE 0 2.1 V2.4 1%) . Day 14 I8V TH mEZHER L
(Day 14 O%FREEL - I 1.96%) , A7 FTF 1 KN 2.5 mg/kg OHE#HE T
X BUN X° SCr O & 032 EENIFR D S/ o 7,

Table 1. The changes in the levels of serum biomarkers in the rats treated with a single treatment of

CDDP

Treatment (mg/kg) Day BUN SCr
(mg/dL) (mg/dL)
7 11.6 +2.6 (3)" 0.20 £ 0.03 (3)
Saline
14 11.8 £ 1.1 (3) 0.19 £0.01 (3)
2 11.2 £0.9 (3) 0.19 £ 0.02 (3)
CDDP (1) 4 9.4+ 0.9 (3) 0.19 £ 0.02 (3)
7 10.7 £ 1.2 (3) 0.20 £ 0.00 (3)
2 10.9 £ 0.9 (3) 0.19 £ 0.02 (3)
CDDP (2.5) 4 13.9£5.9(3) 0.27 £ 0.09 (3)
7 10.4 £ 0.7 (3) 0.19 £ 0.02 (3)
2 12.5 £0.4 (3) 0.21 £0.01 (3)
4 24.8 £6.9 (3) 0.48 £ 0.05 (3)
CDDP (5) 7 26.3 £6.4 (3) 0.47 £0.07 (3)
10 21.3£4.9 (3) 0.37 £0.04 (3)
14 22.8 £ 9.8 (3) 0.36 £ 0.08 (3)

“The numbers shown in parentheses represent the number of the animals examined.

The data of each biomarker examined present the mean + SD.

The day of administration is defined as Day 1.



2. JRFNA F~—T1—DHIE

RPN A F~— B —DFE R % Table 2 & Table 3 IZ/r L7,

VAT T F 5 mglkg OHEIHEE TIE, Day 2128V TT7 A7 I KON Kim-1
MEOHEMAED Sz GHBREE : 5.9 XN 2.24%) , 77 2 Ve &E L Day 4
ICHRKREE 720 GHFBRBELE 0 90.71%) . Day 7TIZBWTCHEME TH - 72 (kAL
b 20.3 %) o Kim-1 #EittfiE Day 7 GefHUEELE @ 33.2 f%) F TREEFHYICHEIN L,
ZOHPEMEITHD T2 D0 Day 14 ITBWTH BEZ#ER L7z GHHREEE - 18.0
%) o 7 a— 2 &EIL Day 4 (I —@MEICERIZEIN L, AAXATFRF 8
MElT Day 7 2HN L (FHEEELE © 12.54%) . Day 14 2BV TH EEAZHMERF L T
Wiz (REFRBELL - 8.1 %) o ABREIRIF ., 7 L7 F = PR E O RMEME M 23580 b4
7= (Table 2) .

VAT T F 2.5 mglkg OHFEI#RE TlX, Day 2128 W T Kim-1 et & O 5 7>
REEMABEO b GrREELE - 7.8 1%) . Kim-1 it &1L Day 4 TS HITHML

(RFHREELE © 26.01%) . Day 7 CHEMEZHERF L Tz (RFERBELL © 26.6 1) . %
72, Day 4 TII 7 7 2 it EN w8 L7z (FREELE £ 69.0 f%)  (Table
3)

VAT T F 1 mglkg OHEEEL TIE Kim-1 5t & OB ER AR D 5= 23,
ZOMDRFNA F~—H—DOHLNREEBIRD -7 (Table 3) .



Table 2. The changes in the levels of urinary biomarkers in the rats treated with a single treatment of CDDP (5 mg/kg)

Biomarkers
) Treatment Day 2 Day 4 Day 7 Day 10 Day 14
(Amount/16 h-urine)
. Saline NT NT NT NT 0.08 +0.02 (3)
Albumin (mg)
CDDP 0.47 £0.36 (3)° 6.95+1.19 (3) 1.41£0.85(3) 0.23+0.13 (3) 0.23 +0.09 (3)
Saline NT NT NT NT 4.14+£0.74 (3)
Creatinine (mg)
CDDP 3.74+0.79 (3) 3.08+0.49 (3) 3.85+0.26 (3) 2.85+£0.34 (3) 3.08 +0.07 (3)
Saline NT NT NT NT 0(3)
Glucose (g)
CDDP 0(3) 37.2+44(3) 14+12(3) 03) 003)
. Saline NT NT NT NT 8.40 +2.08 (3)
Kim-1 (ng)
CDDP 17.71£9.65 (3) 147.63+£32.56 (3) 230.12+61.18(3) 214.80£125.10(3) 91.62+30.90 (3)
Saline NT NT NT NT 1.14+£0.57 (3)
NGAL (ug)
CDDP 1.16 £ 0.22 (3) 1.52+0.45(3) 4.44+0.99 (3) 228 +£0.18 (3) 2.36 £0.32 (3)
. Saline NT NT NT NT 7.92+2.34 (3)
Osteopontin (ng)
CDDP 6.34+1.14 (3) 16.70 £ 6.06 (3) 81.49 £37.11 (3) 4222 +3.06 (3) 39.06 £13.26 (3)

The 16 h-urine samples were prepared from individual rats and used for the assays of the indicated biomarkers.

“ The numbers shown in parentheses represent the number of the animals examined. The data of each biomarker examined present the mean + SD.

The day of administration is defined as Day 1. NT: not tested



Table 3. The changes in the levels of urinary biomarkers in the rats treated with a single
treatment of CDDP (1 and 2.5 mg/kg)

Biomarkers
Treatment
(Amount/ Day 2 Day 4 Day 7
. (mg/kg)
16 h-urine)
Saline NT NT 0.10£0.04 (3)
Albumin
(mg) CDDP (1) 0.09 +£0.03 (3)" 0.27+0.10 (3) 0.07£0.05 (3)
mg
CDDP (2.5) 0.53+0.30(3) 6.90 +4.09 (3) 0.21£0.15(3)
Saline NT NT 4.50+0.98 (3)
Creatinine
CDDP (1) 3.71£0.23 (3) 3.81£0.86 (3) 3.54+£0.62 (3)
(mg)
CDDP (2.5) 3.93+0.92(3) 3.72+1.31 (3) 3.73£0.63 (3)
Saline NT NT 0.1£0.2(3)
Glucose
© CDDP (1) 0.1+0.6(3) 0.1+£0.7(3) 04+03(0)
g
CDDP (2.5) 0.3+0.2(3) 18.5+14.2(3) 0.6+ 0.8 (3)
Saline NT NT 6.33£1.25(3)
Kim-1
(n9) CDDP (1) 19.12 £ 10.67 (3) 12.51 £ 1.66 (3) 5.08 £4.54 (3)
ng
CDDP (2.5) 4591 £15.07 (3) 164.51 £78.48 (3) 168.63 £129.14 (3)
Saline NT NT 1.10£0.37 (3)
NGAL
(1) CDDP (1) 0.89+0.30 (3) 1.24£0.73 (3) 0.97£0.62 (3)
ng
CDDP (2.5) 2.48 +1.55(3) 1.77 £ 0.08 (3) 1.72£0.12 (3)
Saline NT NT 12.30+2.15(3)
Osteopontin
(09) CDDP (1) 8.51+£5.28 (3) 9.60 +6.22 (3) 38.58 £25.83 (3)
ng
CDDP (2.5) 9.74+£1.61 (3) 524 +£1.61(3) 10.40 £5.92 (3)

The 16 h-urine samples were prepared from individual rats and used for the assays of the indicated

biomarkers.

“ The numbers shown in parentheses represent the number of the animals examined. The data of each

biomarker examined present the mean + SD.

The day of administration is defined as Day 1. NT: not tested
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R Wik D 9 BEAR AR RO MR A O R A Fig. 1 XU Table 4 (T8 L 72,

VAT TF v bmglkg ARG LT v N TIE, Day 4 () b AL O AL IR AIE
bRz (ZElfe, BEAE, BivE) . O < EREE O SR PIAETE R M ONRVE O RAEHMIIEIR 725
WO LT, Day 7 TIRRAITER L, EEOWINNIRME ERMaozr (28hafb, B,
i) . R O R AR OHVE A~ D RAEAIRGIRIE G860 H v, IR TR B2
MO FAMEE (E) HHBLL7, Day 7 TR®O LT RIL Day 14 THAER I Lz
23, Day 7 &5 EIRAEORREIZIH N D, KRETIVOREDOE — 7 X Day 7005
Day 10 &£ & 2 bl

VAT T F 2.5 mglkg HHEIFR L L7727 v N TIEL, Day 412 Z < BREE O RANE R
M oOZME (Zefaflk, BESE, BivE) . Day 7 TiE I < B SRR OUTA R LRz ig o
2 (ZEfafb, BEIE, Wivx) | 2 < EEEEDOME O RIEAMIIRIE & O R RHAn o
FAMEZ DB b,

VAT T F 1 mglkg OH[EIFE G- TITB RO F B FROZE(RITRD B s o7z,
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Fig. 1. Representative photomicrographs of renal tissues from the rats treated with CDDP at a
dose of 5 mg/kg (B and C) or 2.5 mg/kg (D). The tissue sections were stained with hematoxylin-
eosin. No clear changes are observed in the saline-treated rats (A). At 5 mg/kg of CDDP, moderate
degeneration (vacuolization, necrosis and desquamation) of the proximal tubular epithelial cells, very
slight urinary cast formation and interstitial inflammatory cell infiltration were observed on Day 4 (B).
On Day 7 (C) the kidneys showed progression of the lesions observed on Day 4, regeneration of
proximal tubular was also observed. At 2.5 mg/kg of CDDP, very slight degeneration (vacuolization,
necrosis and desquamation) was observed on Day 7 (D). Scale bar: 50 um.
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Table 4. Histopathological changes of renal tissues from the rats treated with a single treatment of CDDP

CDDP (1 mg/kg) CDDP (2.5 mg/kg) CDDP (5 mg/kg)
Findings Saline
Day 2 Day 4 Day 7 Day 2 Day 4 Day 7 Day 2 Day 4 Day7 Day10 Day 14
Degeneration
(vacuolization,
) +(1/3)
necrosis, +(2/3) +(1/3) +(1/3)
_ — — — — — + (3/3)* — 3+ (3/3) 2+ (1/3)
desquamation) of +(1/3) 2+ (2/3) 34 (13) 2+ (2/3)
proximal tubular
epithelium
Regeneration of
. +(1/3)  £(1/3)
proximal tubular — - - — — - +(2/3) — — +(3/3)
o +(2/3)  +(2/3)
epithelium
Urinary cast + (1/3)

] — — — — — — — — +(2/3) 2+ (3/3) + (3/3)
formation +(2/3)
Interstitial

) +(1/3)  £(1/3)
inflammatory cell — - - - - — +(2/3) — +(2/3) 2+(3/3)
2+ (2/3)  +(2/3)

infiltration

Histopathological grade: -, no change; +, very slight; +, slight; 2+, moderate; 3+, severe

“ The numbers shown in parentheses represent the number of animals with findings/number of animals examined.

The day of administration is defined as Day 1.
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W, 7 v b ARLIZHT 2 RPN A A~ — B — DB DR AT TR Y | fEko
A F~—7d— (BUN, SCr) &L TR ANA A~ —D—OF AN S < @
éﬂ"(b\éo 3,5, 26)

KETIE, 7y MCV AT T F U2 BRFRNRSG T2 2 L2800 AKT 240 L, fh
NA F~<—7— (BUN, SCr) . AKLIZxt L CHHAMENRENTWDIRP AN, F~v—h—
B OV g D 3 AR R 0280 2 BRI IRAT L, S AT T F SR FEREIND T v b
AKI ORI H 2R AL A~ — T — % RE LT,

VAT T F 5 mglkg EHEIFIRNEESG- L7727 v FOFETIX. Day 4 (2R ME
B O ZEME IR IFETZ A ONHVE O S AR M 25380 b7z, Day 7 X° Day 10 TldJw
IR L. Day 14 CTHURZ O BB 73385 Hitt=. BUN % SCr 13 Day 4 725 8 L,
Z Dtk Day 14 £ CHEELMER L7223, STHRBECH T 2EBRITHRKRTHH 25 5 Th o7,

VAT T F v 5 mglkg & HEIENRN R G-KFO AR P REE A A A~ — B — OB

(Day 14) Zxtd 2 £ #) =% Table 5 1T~ L7,

Table 5. The fluctuation ratio of the levels of urinary biomarkers in the rats treated with
a single dose of CDDP (5 mg/kg)

Biomarkers Day 2 Day 4 Day 7 Day 10 Day 14
Albumin 59 90.7 20.3 3.7 4.5
Glucose * 0 37.2 1.4 0 0

Kim-1 22 19.4 332 34.5 18.0
NGAL 1.0 1.3 3.9 2.0 2.1
Osteopontin 0.9 2.3 12.5 7.3 8.1

The values except glucose are presented as the mean fold increase in each biomarker level of the
CDDP-treated rats, relative to the saline-treated rats.

“The value of glucose is presented as the measured value (g/16 hr).

The day of administration is defined as Day 1.

VAT ZF 2 b mglkg OEBIFFIRNEEGIZ LY, JRF Kim-1 X7 V7 3 PRI,
X ik 0D 73 BRI 2 O ZEA LR L /R A A~ — 1 — D ZEENC e - T Day 2 205 2 5L Lot
MBFRH BTz, Day 4 121 EHHO~—H — Ot ZFPIIEIM L, Zh b Ofin=six
BUN X SCr O L L L CIEFICE O ENn 6, RH Kim-1 LT V7 2 P&l
VAT T F ALK D AKL RO @RI TCE S 2 L AR Lo, 72, Kim-1 4E
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WEOHMOE—71%, KLERENEE CTHH-7= Day 7725 Day 10 & —ET 5 &b,
PR Kim-1 Rl EIE v A 7T F s L D Bl S b AR OFFE % KBS 2 85, A~ —H —
2705 Z e RS T,

VAT T F 2.5 mglkg & HEIFRIRNE G- L7727 v b O)Exﬂﬁii?f“ %, Day 4 W' Day 72
R TR E DT RN R 0D ZEME ROV ~ D RIE AR 3R b T,
BUN&U&hti7iT%%ﬁ&%%iﬁ%hﬁﬂok WZxtL, 77 I RO
Kim-1 #Ett &% Day 2 22680, 747 I U8R &S Day 4, Kim-1 JEit&13 Day 4 &
O TIZERIZHEIN U7z, 612, Kim-1 Pt 3B I W BRI 223380 b e
VAT T F 1 melkg BEIZB W TS EIME M T,

Kim-1 1 XERME O EREHIICEE L TWS 74+ A7 7 FOLE D VEZRIETHY, T
REh—=Y 2RI LMo ERBHICRKREEND eat-me ¥ 7 F KT D%/ A E U THER
T 5 Z & CEIEALRANE MR L 2 IRAENECAAEST 57 A b=V ZAHIROBREICEHE S L
TWHEBEZLN TS, 20 E%@%ﬁ?ﬁKmq®%ﬁ%ﬁ#ﬁmwﬁwﬁ R P
RF LU RS A S B W TN B TLE T 5, F7o, EpRMERERICIZ~ MY
v 7 ARX A TaT T —RIZL Y Kim-1 OfMifsk KA A R8I S, W# ZHE S D
ZERHMBLATEREY, 10290 ZOHEACREMEICLVERLIND T v M AKLIZE W T
PRAAICEINCERE < ENs Z ERMESN TN D, 26208 BEFOWE L [FEk, AR
FHZBWTHIRF Kim-1 X A7 7 F V% AKL ORIICEN oA F~— B —1Z 5 2
LR LT,

TNTIVFFEERMGE 7 ThD, EFEOBMTIZ, 747 I O—MITERERKIE
ARSY SRy AW Wi Eﬁ%%%i&ﬁ@fﬁ%ﬂéﬂét@ﬁ¢mﬁ&&Agwﬁénﬁwo
LarL, BRERIC %%m%LikFﬁﬁf®ﬁ%W%®N§yxﬁﬁﬁ#é:kmi

R DT NT /wﬁgwﬁm¢éo_®;o_mﬁ WCEBRFTNT I YRR O
M®wf%%z5%\7»7:/@ﬁ%%ﬁmg@%mkﬁﬂ%h&ﬁ@?@ﬁ&ﬂ%@ﬁ
TOMEEZE X DUBEND D, AR TIIRERMRIZH 2270 B 72 LITEE O H e
Molz, #H-oT, VAT ITFUHEFRGIZIVED LNTRF T VT I B OB
WRIEO S AT T F OG0 EHEEAIZRME LR ES S, £ ORR, REE
WZBTHT VT I OFRINEME T LZZ EAFREEZ N, REPT7 L7 I P&
VAT TFUFER ARKLOF e\ A F~— =l b Tt ER LT,

Kim-1 7V 7 2 LV PUSD~—H—TliE, VAT T7F O 5mgkg HE5IZL Y RP 7L
a— ZHEEN @ (Day 4) (CEFRICHEM L, @5, 7ba— A 3RERIKTIEE S,
& A ERENIRME FEARTHRINEND, #EoT, 7AT IV EFER. VAT TF
I KD RMEFEEIC L > TO/ L a— 2AOFRIGEDME T L7ofE R, IR 7L 2 — 2 etk &
DEIMLEEEZ2 bR, UL, RHEZ L a—PEoint 7 v 7 2 > k0BT
BIsZ L, FEBOTBEDOEILTHLZ LD, VAT TF N85 AKTL ORI
X7 NT IR0 EDEEZ LN, FOM, AERIE LIZRF AL A ~—HF—IZB L TiX
NGAL I &0 R ZE#IRD b, FAT AR F 0% Day 7 LIBICHNT 5 = &b%
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ELHLDY—N—b VAT T7F LD T v b AKL OO 5 TUEA FATEME &l L
720
PLE, RETIE, VAT I7FUICEVFERINDGT v b AKLIZEBWT, RET LTI
KO Kim-1 P& 3R D Mo A~ — D — X0 BB EEZ R TE 5 2 L &R
L7z, HrlZ. R Kim-1 1%, Bl w2 LR SO TR bR W EN B A
952 &, WEADERSCRIEAE=F—TCTX 5N RINZZ b, SRME LK
NAF =T —DHRTIE, VAT T7FNCLDHT v b AKI OFHICx LT b BT S A
I~ == DT L aMR LT,
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[ VAT T T URERGHERT v NBEEO BMRHORAER AT = 2 —H
BEZR RPN A v — T — DR
B8 i

BT, EROMANA A~ —H— Ll LU CRF Kim-1 KO V7 I R,
VAT ZFUHEIRGICE DT v N AKL ZRIICRETE S ER LT,

AETIE, HEEGETIIEEEDNRBDONRVHBEO VAT T F o 28702 280 o5
RV 2=V TT v MIKEFHIRNES L CHAMEN D IBEBEEL AR LZ, Z LT,
AKI OFFBICHELE STV D IR A A~ — D — 2 RREFAIZHIE L, B ERRR 1)
EALRM A A A~ —J1— (BUN, SCr) Z#)& OB#EMEAERT 52 LIk b, AKLIC
%L CTHRRRB AL =0 =133 AT T F N & B iAMED S 1B MR E o Bk <
JREDHRZ T =4 —HELDENEWGE LT, S5HIC, RPN, F~—T—0NEH L7k
HMTCUVATTF O FIEL, TOBRDOAL F~—h—E@OREEE=F—F D5 &
2L, EEZRFEIWERORRELCHEE) 2 AR DO N F~—T1— & LTORFAA F~—T
— DA A ERGE LT,

M EBRITIE

1. B
o R I A D [ 2 D el

2. B M O E S
BwmEFEBEBOT v FEEAL, R—0OEERHETT v MEfE LT,

3. EEEOLE

3FMORER (EREF A1, 2RV3) ZFEMLI, BEREFAL 1 THEIATTFLOK
B 5T X 2 MR ORISR &8 = 4 —FTREARIRI /S A~ — D —DRH, FRET L 2
B8 T AT 5 F L DR ERGIT L 2B =D R HCEEDEREE TR 5 LT
FAZRIRIASA v = — DR E HI L LTRRT VA V2R L, FRBROTYA v %
Fig. 2 \OR L7z, PG A RO 58 2 221 Day 1 KO Week 1 & L, KERET
V3 TR ORI Z Week 0 & L7z,

Y AT G T A I AR 0.1 mLAOMIE T, 74 AR—FT LR (754
SEUE) LRAEEE (256G, TAE) ZVTT v MCRERIRNEE L CRRER A &
BTz, BHAREHMOKRE 100 g b7 9 0.5 mL & L, 5o REHITE 2 5 5
Lice 1EIBIEY OV RATFF O &, HEEE TER L RBREESRD DT, K
G L BRENER ShD L PIRENSD 1.5 mgkg #RE LT,
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s Day 19 Day 33
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¥

Week1 Week2 Week3 Weekd Week5 Week6  Weck7 WeekS Week? Week 10 Week 1l

T T S T A WS WY S T
U WY Y WY WY WY WY WY W
Experimental model 3 {four weekly dose of CDDP or saline)
W$0 Week ]l Weekk2 Wook 3 Week 4 W%S wa'? wg}';’ m#}

N I N N N | | |
Ao

|
|
Y
v

Cescation of CDDP or saline

Fig. 2. The experimental models designated for development of CDDP-induced kidney injury.
The closed triangle represents the administration of CDDP or saline. The first day and the first week
of administration are defined as Day 1 and Week 1, respectively. The just one week before the first
administration is defined as Week 0. The symbols, such as U, B, and N, in parentheses mean urine
collection, blood collection, and necropsy, respectively.

EEET 11

VAT T F v 1.5mglkglday 7 > NMZ 1 H 1[04 HEEARNE G Uiz, XHRREEC AR
B A 4 HMEARNES Lz, JRY 7 0id, Day 2, 3, 4. 5, 19 KO 33 (IR R 4
R TR 16 IR L7, 4 HIM#& 53 H (Day 5) &U'Day 33127 v b &£, fEd L
776

EErET L2

VAT T F 1.5 mglkglweek & T v NI 1 [AEE 10 BEEFIRNES Lz, STREEEIC
AR AR AR 1A 10 BFFIRNE S Lz, RV d, v AT T7F 0 U RE
a2, 4, 6, 8LV 10E#E 5% 6 HEAY Kb 7 H Bl E THIRE S T T 16 RFffHE-E
Lice YATTF U TARBIERE 2, 4. 6 KOV 10 [ElfhE 7 HZICERIML, f#5 L7,

FRET V3
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VAT T F 1.5 mglkgliweek &7 v NI 1 [H] 4 HEEIRN&EG%, VAT T F ok
Hamik U, 7THBRE L, SHREECIZABRRER A2 10 4 BEERNES Lz, JRY
YV, PRS- ORTE, VAT T F U TR 4 F#R 5% 1, 3, 5 KON THIC
HaRSM T TR 16 BERIERIR LT, AT T F 2 XU EBAIRIR 4 M 54, 7 BRKRIER
RUZT v B ERfER LT,

4. MM ASA F~—T1—DRIE

FEHERRAT T (FBRET V1) UK 16 B ORI T (ERET12) | AV 70
T (AT RER) 2 WTEM A RREE L BAREIRE Y 1.5 mL DL EERI U7z, BRERL
7o ig 2 Ay BfE (1710xg, 10 43M). 4°C. KUBOTA5920, Af:HpEE) L C. IMmiga4.
HEohriE®E (H71708, BHIHERT) 2 AW T BUN  (Urease-Leucine dehydrogenase
method) . SCr (CRN-SOX-POD method) MU' Z % F > C (LIT method) ZHlE L7,

5. R NAA F~—H—DHIE

iz 7y SRS —Y (PR URSSER) (IZIAE L THIE B ORTA S 5025 16 K
ERIR L7z (52BR 1 13FEMa R, 86k 2 MO 3 ITHERSMHT) o BRI L 2R ITE LB

(400xg, 5 4[], KUBOTA5920, AfRHpGE) LT REZMAT, BEHTEE (H7070,
H 8 UERT) 227 L7 F=> (CRN-SOX-POD method) X7 /v=z—A (Glck:
G6PDH method) Z#IE L7z, F£7=. Multi-Array ® assay system (Meso Scale
Discovery) #HW\WT7 /L7 X Kim-1, NGAL KON AT 47K F > (Kidney injury
panel 1 (rat) assay kit) I ONZ 2 7 A7 U > (Rat clusterin assay kit) % #I7E L7,

B, REXVIRF AL A~ — D — Ot & A2 F H LT,

6. B AR A

R B OBRIMAL T, A Y 707 R P CRIMESE S 70, Bz BRI L T,
10vol% T MEREE AR /L~ U E CTHEE Lz, BIER TH, FiEE> T T 7 0 ol n
I BN XV - =AYy (H&E) PEEAREZER L, SIS T C/lZ L
770

7. WERHEROARAT

VAT T F U ERE L AR IR SRR COMH A BEEDOA ML . Student D R
B & D 2 BEMRREIC &L 0 fifhr L=,
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H AR

EErET 1

RERIMTR, AT TF U E2EELET v MZBOWTIRIE (UM, BB RO TE) O
HEEITRO LN noTz, VAT TF RGO T (Day 1~Day 33) O FHJ{AHE
HnEE, ARG R L CTIMETH o7 (BRI : 261.5g, VAT TF
> :169.8 g)

M A T~ — D —DOHIERE R % Table 6 (2~ LTz,

VAT T F 1.5 mglkg & 4 AMREFIRNE G- L72FEH (Day 5) 128\ T, BUN X
SCr DA B ZRENARD Stz GHBRER : 1.9 (¥ 2.21%) , BUN X SCr O¥/i% Day
33 TH Day 5 L [RIFEEICED vz GHREELL - 1.6 KOV 1.51%) .

Table 6. The CDDP-induced changes in the levels of serum biomarkers in the rats
examined in “Experimental model 1”

Day of blood BUN SCr
) Treatment
collection (mg/dL) (mg/dL)

Saline 15.6 £ 1.5 (6)" 0.20 £ 0.01 (6)

Day 5
CDDP 29.7+£6.1% (6) 0.43 £ 0.08* (6)
Saline 17.6 £ 0.8 (3) 0.26 £0.01 (3)

Day 33
CDDP 284+£55(0) 0.40 £ 0.05* (3)

The “Days 5 and 33” are the serum collection days shown in Fig. 2.

“ The numbers shown in parentheses represent the number of the animals examined.

The data of each biomarker examined present the mean & SD.

*Statistically significant differences from the corresponding saline-treated groups: P < 0.05.
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JRHSA F~—H —DRIERER % Table 7 XN Fig. 3128 Lz, xFREEE gL Ty *
TIFUBRGEEO Day 5 (4 BERGER) IZBWCTAT IV, VTATV U, Ta—R,
Kim-1 KO AT AR o F PR EOFEREMNAFE O bivlz, Fric, Kim-1 #Ett&Eix
Day 2 (A7 T F 2 1E#EYE) POARICHEML GHEREE g LT 5.74%) | & 51K
DN - TN L2, &1, 286107 v MZEBWTIEL Day 19 %1033 @ Kim-1 (%
Day 5 LV b EfEEZ R~ LTz, EFEL7Z 26107 v R TlE, 77 ATV U ROFRT AR T
>t Day 5 & tbifgg L C Day 19 U 33 (2 & 22 P& N L 7=,

RRFER N AT T F o BHGREORF 7 V7 F= k&L, Day 5 & ik L C Day 19
K83 THIM L7z, M7 L7 F=rBIIHAREHET LI ENMLNATNS, 2 K
AL T v FORRERIIf -T2 E & 2 b,
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Table 7. The CDDP-induced changes in the levels of urinary biomarkers in the rats examined in “Experimental model 1”

Biomarkers
) Treatment Day 2 Day 3 Day 4 Day 5 Day 19 Day 33
(Amount/16 h-urine)
Saline 1.10 + 0.82 (6)° 0.78 = 0.33 (6) 0.83 = 0.28 (6) 0.64 = 0.35 (6) 5.94 £3.15 (3) 424 +2.88 (3)
Albumin (mg)
CDDP 0.83 +0.31 (6) 0.77 = 0.20 (6) 8.71 £9.80 (6) 37.90 + 17.94* (6) 10.17 + 6.89 (3) 7.40 +3.05 (3)
_ Saline 0.09 = 0.04 (6) 0.11 = 0.08 (6) 0.09 = 0.04 (6) 0.12 +0.10 (6) 0.14 = 0.04 (3) 0.22 +0.06 (3)
Clusterin (pg)
CDDP 0.06 = 0.02 (6) 0.07 £ 0.02 (6) 0.10 = 0.06 (6) 0.57 £ 0.28* (6) 2.81+2.32 (3) 3.07 +2.80 (3)
Saline 2.54 +0.53 (6) 2.44+0.31 (6) 2.54 +0.47 (6) 2.86 = 0.08 (6) 6.58 = 1.58 (3) 10.27+2.30 (3)
Creatinine (mg)
CDDP 2.39+0.71 (6) 1.76 % 0.48* (6) 1.74 +0.72 (6) 2.03 +0.81 (6) 6.03 +0.53 (3) 8.53+£0.81 (3)
Saline 1.37 + 0.69 (6) 1.52+0.11 (6) 1.63 +0.23 (6) 1.36 % 0.56 (6) 2.09 = 0.63 (3) 3.93+3.28 (3)
Glucose (g)
CDDP 1.41 +0.47 (6) 1.13 £ 0.27* (6) 2.11 +0.85 (6) 31.19 + 17.95* (6) 3.60 +2.21 (3) 1.71 + 0.86 (3)
Saline 3.44 +1.34 (6) 3.04 +£0.25 (6) 3.05+0.83 (6) 3.65 +0.06 (6) 2.61 £4.52 (3) 2.85+4.94 (3)
Kim-1 (ng)
CDDP 19.64 + 7.04*%* (6) 2542 +10.51** (6) 27.31 £ 13.94** (6) 59.61 +37.65%* (6) 98.93 +£66.80 (3) 61.40 £43.99 (3)
Saline 1.49 + 0.75 (6) 1.23 +0.43 (6) 1.24 = 0.60 (6) 1.04 + 0.93 (6) 2.17 +3.75 (3) 2.13+3.70 (3)
NGAL (ug)
CDDP 1.59 +0.77 (6) 1.26 + 0.83 (6) 1.15 £ 0.70 (6) 2.01 =0.90 (6) 6.47 +4.23 (3) 6.58 +4.26 (3)
Saline 11.46 +7.54 (6) 8.78 + 1.47 (6) 9.72 £5.38 (6) 10.95 +3.57 (6) 10.26 +17.78 (3) 10.70 + 18.54 (3)
Osteopontin (ng)
CDDP 9.08 + 3.65 (6) 8.82 +4.19 (6) 8.57+4.24 (6) 20.50 £ 6.90** (6) 97.27+91.81 (3) 81.75 £83.44 (3)

The 16 h-urine was collected from each rat at the indicated schedule (Fig. 2) and used for the assays of the indicated biomarkers. The “Days” described are

identified with those in “Experimental model 1” (Fig. 2).

“ The numbers shown in parentheses represent the number of the animals examined. The value of each biomarker presents the mean + SD.

* kx ***Statistically significant differences from the corresponding saline-treated groups: *P < 0.05; **P < 0.01; ***P < 0.001.
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Fig. 3. The CDDP-induced changes in the levels of urinary Kim-1 (A),

clusterin (B) and osteopontin (C) in the rats examined in “Experimental model 1 “.
The 16 h-urine was collected from each rat at the indicated schedule (Fig. 2) and used for
the assays of the indicated biomarkers. Closed circles represent the individual rats (three or
six rats at each time point examined). The open bar represents the mean value of each
experimental group.

*oxd%%*Statistically significant differences from the corresponding saline-treated groups:
*P<0.05; **P <0.01; ***P <0.001.
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IR PR PR OFEF % Fig. 4 O Table 8 (27~ L7z, Day 5 BRIz T, ALK
g BRI OZEM: (ZEhafk, B3R, Bid) . RMBTEE. BE~ORIEMIIZEAZED &
Ni=, Day 19 X33 (ZRF Kim-1, 7 7 AT U UV R OA AT AR F o PHE N BN L
722610 F >~ Tk, Day 33 OEIROMGLTHER LU, AL RAE LRI OFA, JRME
OFERDRILIE, ' OB RO S iz,

Fig. 4. Representative photomicrographs of renal tissues from the rats treated with saline (A) or
CDDP at a dose of 1.5 mg/kg/day (B and C) for four days at 24 h-intervals. The analyses were
performed using the rats in “Experimental model 1”. The tissue sections were stained with
hematoxylin-eosin. No clear changes are observed in the saline-treated rats on Day 5 (A). In the
CDDP-treated rats, degeneration (vacuolization, necrosis, and desquamation) of the proximal tubular
epithelial cells, urinary cast formation and interstitial inflammatory cell infiltration are observed on
Day 5 (B). On the Day 33 (C), further progression of the lesions, including regeneration of proximal
tubular epithelial cells, cystic dilation of the renal tubules, pronounced interstitial mononuclear cell
infiltration and fibrosis of the interstitial tissues, is observed. Scale bar: 100 pum.
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Table 8. The CDDP-induced histopathological changes of renal tissues in the rats examined in
“Experimental model 1”

Saline CDDP
Findings
Day 5 Day 33 Day 5 Day 33
Degeneration (vacuolization, + (1/3)
necrosis, desquamation) of - - 2+ (3/3)* 2+ (1/3)
proximal tubular epithelium 3+ (1/3)
_ _ + (1/3)
Regeneration of proximal
o - — - 2+ (1/3)
tubular epithelium
3+ (1/3)
) . +(2/3) +(1/3)
Urinary cast formation - -
+(1/3) 2+ (1/3)
. . . 2+ (1/3)
Cystic tubular dilatation - — —

3+ (1/3)
o +(1/3) +(1/3)

Interstitial inflammatory cell
) ) - — 2+ (1/3) 2+ (1/3)

infiltration

3+ (1/3) 3+ (1/3)

Histopathological grade: -, no change; +, very slight; +, slight; 2+, moderate; 3+, severe

The “Days 5 and 33” are the necropsy days shown in Fig. 2.

“ The numbers shown in parentheses represent the number of animals with findings/number of animals
examined.
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EBRET L 2

MBI, AT IF o2 G LT v MZBWTIREE UM, BB OTE) ©
FAIIRD BRI oTz, Flo, WBHEL VAT T F UGB W TREHERIZHH & )87
IO Do Tz,

M ASA F~—T—DORIER K% Table 9 IR LTz,

VAT TF 1.5 mgkg il 112, 4 KON6 @AM KL% 7T HHIZBWTIEX, BUN,
SCr K ONLiE > A X T CAEDH LR EEIBO b oic, Y A7 ZF 2 1[0 10
W G% 7 HBIZBWT, xHHERE L g L C BUN O SCr Of B /2 EINAF80 b7z
(RIHRRELE : 3.6 MU 2.71%)

Table 9. The CDDP-induced changes in the levels of serum biomarkers in the rats examined in
“Experimental model 2”

Week of blood Number of BUN SCr Cystatin C
Treatment
collection dosing (mg/dL) (mg/dL) (mg/L)

Saline 11 10 13.4+0.8 (3)" 0.29+0.05 (3) 0.12+0.01 (3)

3 2 144+1.9(3) 0.26 +=0.05 (3) 0.15+0.03 (3)

5 4 10.7+0.9 (3) 0.27 £0.04 (3) 0.13+0.02 (3)
CDDP

7 6 16.5+2.1(3) 0.32+0.08 (3) 0.14+0.03 (3)

11 10 48.4+12.8%(3) 0.79+0.14**(3)  0.20+0.03 (3)

Blood collections were performed at the indicated schedule shown in Fig. 2.

“The numbers shown in parentheses represent the number of the animals examined. The value of each
biomarker presents the mean + SD.

*’**Statistically significant differences from the corresponding saline-treated groups: *P < 0.05; **P <
0.001.
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Kim-1 JEt &I A7 7 F 0 1 Bl 4 i k5% O 7THH (Week 5) 72 HELICHEIZHE
mu. 2%, HFEEFEOHEINIAE S 2Pt & O EIME R 23 R S 47z, Week 5, 7. 9 &
UM 11 O Kim-1 JElt I3, RS9 2 - IR & 92 & 2.8, 3.5, 9.7 KM 1525 ThH -7z,
A AT AR T PR EIY Week 9 ICHEIZHEML, Week 11 Tlxx 6l ’i%ﬂﬂbf:o EJ N
Week 7 KT 92BN TZ 7 A7 U &R, Week 9 (235510 T NGAL Rt &2 \ZHE N
L7z, — ., B2 @E T CT AT 2 EOT L a— A& 5 7 288 mu&)%m
mhrotz, FEBRET VL LA, SREER O AT T F U858, R 7 L7 F=8k
R OB 22 BN ASERD BTz,
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Fig. 5. The CDDP -induced changes in the levels of urinary Kim-1 in the rats
examined in “Experimental model 2 “. The 16 h-urine was collected from each rat at the
indicated schedule (Fig. 2) and used for the assays of the Kim-1. Closed circles

represent the individual rats (three rats at each time point examined). The open bar
represents the mean value of each experimental group.

*Statistically significant differences from the corresponding saline-treated groups:

*P <0.05.
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Table 10. The CDDP-induced changes in the levels of urinary biomarkers in the rats examined in “Experimental model 2”

Biomarkers
) Treatment Week 3 Week 5 Week 7 Week 9 Week 11
(Amount/16 h-urine)
) Saline 1.13+£0.35(3)" 1.40+£0.15(3) 1.14 £ 0.44 (3) 0.91+£0.23 (3) 1.24+£0.14 (3)
Albumin (mg)
CDDP 1.15+0.68 (3) 0.96 +0.52 (3) 0.99 £ 0.44 (3) 1.45+£0.71 (3) 2.94+£2.16 (3)
. Saline 0.10+0.03 (3) 0.18 +0.03 (3) 0.11£0.02 (3) 0.17+0.06 (3) 0.13+£0.03 (3)
Clusterin (pg)
CDDP 0.12+0.04 (3) 0.18£0.05 (3) 0.27 £ 0.06* (3) 0.25+£0.09 (3) 0.32+0.10* (3)
o Saline 3.72+0.93 (3) 5.59+0.69 (3) 6.30+0.77 (3) 6.74 +1.82 (3) 7.67+£0.89 (3)
Creatinine (mg)
CDDP 3.52+0.66 (3) 4.46 £0.57* (3) 555+ 1.12(3) 6.55+0.79 (3) 6.78 £0.64 (3)
al © Saline 0.61+0.34 (3) 0.56 £0.43 (3) 0.69 £ 0.06 (3) 0.98 £0.11 (3) 247+1.75(3)
ucose
s CDDP 0.68 +0.32 (3) 0.41+0.39(3) 1.06 £ 0.29 (3) 1.05+£0.21 (3) 1.34 £ 0.70 (3)
Kim-1 (ng) Saline 5.87+0.81(3) 6.39+0.81(3) 5.83+2.08 (3) 4.38=0.65(3) 4.55+2.02 (3)
im-1 (n
s CDDP 7.96 +1.95(3) 17.66 + 4.41* (3) 20.58 £7.84* (3) 42.63 £ 11.57* (3) 69.25 £36.60* (3)
NGAL (ug) Saline 0.66 +0.22 (3) 0.47 +£0.06 (3) 0.47+£0.21 (3) 0.54 £0.08 (3) 0.50£0.11 (3)
He CDDP 0.99+0.24 (3) 1.10+£0.37 (3) 1.01 £0.25 (3) 1.81 £0.23*% (3) 3.11+£2.24 (3)
. Saline 10.41 £4.51 (3) 8.26+2.75(3) 9.03£3.30(3) 10.74 £3.21 (3) 9.30+1.91(3)
Osteopontin (ng)
CDDP 10.34 = 1.04 (3) 9.06+4.11 (3) 10.74 £ 3.24 (3) 20.43 £4.42% (3) 61.19 £31.26* (3)

The 16 h-urine was collected from each rat at the indicated schedule (Fig. 2) and used for the assays of the indicated biomarkers. The “Days” described are
identified with those in “Experimental model 2” (Fig. 2).

“The numbers shown in parentheses represent the number of the animals examined. The data of each biomarker examined present the mean + SD.
*Statistically significant differences from the corresponding saline-treated groups: *P < 0.05.
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Fig. 6. Representative photomicrographs of renal tissues from rats treated with saline (A) or CDDP
at a dose of 1.5 mg/kg/week (B-D) for four, six, and 10 weeks at weekly intervals. The analyses were
performed using the rats in “Experimental model 2”. The tissue sections were stained with hematoxylin-
eosin. One week after the four-week treatment with CDDP (B), no clear changes are observed in the rat
renal tissues. In the renal tissues one week after the six-week treatment with CDDP (C), mild degeneration
(vacuolization, necrosis and desquamation) of the proximal tubular epithelial cells and interstitial
inflammatory cell infiltration are observed. Further progression of the lesions is observed in the rats one
week after the 10-week treatment with CDDP (D). Scale bar: 100 um.
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Table 11. The CDDP-induced histopathological changes of renal tissues from the rats examined in
“Experimental model 2”

Saline CDDP
Findings
Week 11 Week 3 Week 5 Week 7 Week 11
Degeneration (vacuolization,
. . +(2/3)"
necrosis, desquamation) of - - - (1) +(3/3)
proximal tubular epithelium
Regeneration of proximal tubular +(2/3)
S — — — 2+ (3/3)
epithelium +(1/3)
. . +(1/3)
Urinary cast formation - - - +(1/3)
2+(2/3)
. o +(1/3)
Cystic tubular dilatation - — — —
2+ (2/3)
Interstitial inflammatory cell +(2/3)
. . — — — 2+ (3/3)
infiltration +(1/3)

Histopathological grade: -, no change; +, very slight; +, slight; 2+, moderate; 3+, severe
The “Weeks 3, 5, 7 and 11” are the necropsy weeks shown in Fig. 2.
“ The numbers shown in parentheses represent the number of animals with findings/number of animals

examined.
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Fig. 7. The changes in the levels of urinary Kim-1 after CDDP cessation.

The analyses were performed using the rats in “Experimental model 3”.

The 16 h-urine was collected from each rat and used for determining amounts

of Kim-1. Closed circles represent the individual rats treated with CDDP (five rats
at each time point examined). The bar represents the mean value of each
experimental group. Open circles represented the individual rats treated with saline.
“Week 0”” means just one week before the first administration (Fig. 2).
***Statistically significant differences from the corresponding saline-treated
groups: *P < 0.05; **P < 0.01.
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