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Abstract

Acute kidney injury (AKI) is defined as a sudden renal function lost within a few

hours or a few days. In recent days, the mortality and the incidence of AKI are still high

and contribute to a lot of burden of medical costs. There is no promising drug for AKI

treatment or prevention currently. Thus, it is imperative to find effective therapeutics for

AKI.

Tamoxifen (TAM) is a medication used to treat breast cancer. Besides the anticancer

effect, tamoxifen used to induce Cre recombinases for gene activation in mice. Here we

demonstrated that TAM attenuated renal ischemia reperfusion injury in C57BL/6J mice.

We performed right nephrectomy on 8-week-old C57BL/6J male mice and induced the

ischemia-reperfusion injury in the left kidney 2 weeks later. These mice treated with TAM

by oral gavage daily for three consecutive days before ischemia-reperfusion injury had

lower injury severity. TAM treatment lowered plasma BUN and creatinine. Periodic Acid-

Schiff (PAS) stain also showed that TAM treated mice had lower renal injury level.

Terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end labeling assay

(TUNEL) staining showed that TAM treated mice had lower apoptotic cells expression in

renal tissues after ischemia-reperfusion injury. According to the results of Enzyme-

Linked ImmunoSorbent Assay (ELISA), we found that plasma Neutrophil gelatinase-

associated lipocalin (NGAL) expression had no difference between TAM treatment and
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olive oil treatment in 24 hours after ischemia-reperfusion injury. However, TAM

treatment had lower plasma NGAL expression in 48 hours after ischemia-reperfusion

injury. TAM treatment had lower expression of Kidney injury molecule (KIM-1) in both

24 and 48 hours after ischemia-reperfusion injury. In addition, our data showed that the

plasma level of NGAL and gene expression of NGAL and KIM-1 in whole kidney of

TAM treated mice were both elevated before ischemia-reperfusion injury, which were the

plausible protective effect of TAM. Because several researchers have discussed the effect

of NGAL on ischemia-reperfusion injury protection, and the role of KIM-1 signaling in

renal tubule cells repair has been studied as well. According to the results, liver and renal

tubule cells but not neutrophil increased NGAL secretion after TAM treatment. Moreover,

bufty coat and renel tubule cells increased KIM-1 secretion. On the other hand, TAM

treatment reduced inflammatory cytokines 7nfa ~ I/1b gene expression while induced Egf

and mitochondria function related gene Ppargcla expression in whole kidney after

ischemia-reperfusion injury. TAM treatment also increased ki67 gene expression in whole

kidney before ischemia-repurfusion injury.

In conclusion, TAM treatment lowered acute renal ischemia reperfusion injury. On

the other hand, administration of TAM without renal injury increased the NGAL plasma

level and its expression in kidney and liver. In the future study, we will use NGAL gene

knockout mice to confirm whether the renoprotective effect of TAM is contributed from
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the increase of NGAL for acute kidney injury. Regarding increased expression of
mitochondria function related gene Ppargcla after TAM treatment, we will also arrange

further study to clarify if TAM has effect on mitochondira to reduce AKI.

Keywords : Acute kidney injury (AKI) -~ ischemia-reperfusion injury (IRI) -~
Tamoxifen(TAM) ~ Neutrophil gelatinase-associated lipocalin(NGAL) ~ Kidney injury

molecule(KIM-1) ~ mitochondria
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H 4 HGF 7 1122 comet X R & > 7518 T 58 e 3 4 10 2 4 1 4p B ehRs jT(22-
24y SR R RPE > § WRTLH B RIS L KA vk (fibroblasts)
WA > TEERR 2 T A 1 (glomerulosclerosis) &8 K& it i AZ5F 1Y
S 0 PR R 6 AKTE M AL CKD 7% % B (6, 17, 25, 26) -
117 &H T 6 3 fost

3 AKLhR B 37 5480 5 1475 AKL AR M SR AT > § 37 § s 4 050 7]
MR NKR ARIPT A ZA(NTELES LS gentamicin, cisplatin,
amphotericin ¥ £ > FRizEF FIFH wifd | F A p o2 253 1o(2):
i 4% w £ j#n(warm ischemia-reperfusion) 7% 0t 58 I 4 & 5 F L 0 AKI %
PHG X BERTAMRBORG RREE DR T UL ol S R R
ot RLE Rk BB HEES 0 BRI ORI HC S RITRT R
(renal pedicle) % ?T‘-ﬁ R i TR G H Ak A B RO ES PR R R
CEEI I U o FTRFRTEDTF L Bf%i TR oo Q)R Z P A
(infectious/septic) AKI: 12 | % 553+ 7 11 cecal ligation and puncture (CLP)3 142 % %
P e 0 B AR P # % 4 lipopolysaccharide (LPS) % 3% % AKI(27-29) -

1.2 Tamoxifen

1.2.1 Tamoxifen f§ /i

Tamoxifen(TAM)&_d & &+ K i* & 1 # (Imperial Chemical Industries PLC, ICI)

R BN L A B s A G ICT146,474 0 £ 1960 & 5% ) TAM £_iF % %
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4 ¢ * e @ 1S Dr. Arthur Walpole 14 2 Dr.Michael Harper 4 3.7 TAM & F $ut
## (antiestrogen) it 4 (30) %1977 & >TAM I %40 1§ & 5% %X # ¥ 2 & (Food
and Drug Administration,FDA)= % /8 (T 5 fL %+ Z @& * > TAM ¥ %“ﬁ IR AP
(estrogen)# % BEjpr% < #8(estrogen receptors) sy & 0 & ft 5 Pri Mg m e chdf 4 > T
MO OLRE PR R R MRS R0t 2(31,32) ) TAM i~ RPN {8 > T Ed 7 R
A2 A da H s B e o doiied CYP2D6 274 3 A1 R 3Fs 4-hydroxy
TAM > g 55d CYP3A4/5 {73 7 it » 3= N-desmethyl TAM > # ¢ 4-hydroxy
TAM € 8 3 & % 5 Fupjgc 2 % 2 (antiestrogenic activity) 7% F47 (30, 33, 34) - TAM
H R H v ’Fﬁ d EepgcE X2 & > T 2 Nuclear receptor corepressor (NCoR)
and silencing mediator for retinoid and thyroid hormone receptors (SMRT) & 3#-v % =
B 5 KA GEpgcZ X MT 5L Flandk R(35-37) 0 2 #F TAM ¥ 12 22 PAX2 39 %
e e 1834 4 4B 3= ERBB2 eh& 3R> @ & FlFu % (38) » TAM f ¥l
Btk SR A e chr i b B F 3 SRR S AT AR 4 o b
4o F 7 I TAM st 3 5 P%’ ¥ |29 w7 (neutrophil) cm 77 3’—"? it # (39)) TAM » &
F B A S5 E P B (sphingolipid) 2 & = erb it (40) > F] FOORER* 1 TAM &
FRG LA d B H AT Y R e R L
1.2.2 TAM 2 T% 5 },i:,

TG AR KAR S T 7 # Y TAM £ 7 Fuk 21 (antifibrosis)eag 4 0 F]t
SR M TR Rk L 0 L E R TAM T S E R £ 4 a
(estrogen receptoro,ERo) * 3 & #& i+ 4 K 7] 3 (transforming growth factor-
B1/Smad, TGF-B1/Smad) i& ¥ B f& 2 % H i) ﬁa?] ff\ ? FE. % unilateral ureteral
obstruction (UUO)*13 %1% /| B B 4 51t (renal tubulointerstitial fibrosis)(41) >
¥ - KB 3 & % L-arginine methyl ester (L-NAME)# ¥ % & B M T & it
(hypertensive nephrosclerosis)sid 4= #-3% k77 7 TAM $>H@ait el & IR

TAM ¥ 1% v F-v fk(albuminuria) ~ ¥ 2k A i* (glomerulosclerosis) ~ B 5 4 &

doi:10.6342/NTU201804224



it (interstitial fibrosis)erg 4k » ¥ ¥ TAM ¥ it 2358 2 £33 3 TGF-B1 eh & I KB
FTRH AN AE L4 %1 B U e PR 0 4 ] Tk #%A ] TAM &
AR M (S 4k i (idiopathic retroperitoneal fibrosis, RPF)(43)12 2 & 4 478
%Al 1* Je (encapsulating peritoneal sclerosis, EPS)(44) > = —*Ff PRI g S B
TAM &5 RARM A open@ * 1o 537 S U2 VAl e
1.3 “ﬁ Pite m IR RS AR B g T AE i\ 39 (neutrophil-gelatinase-

associated lipocalin, NGAL)
1.3.1 NGAL n’z‘i}‘-‘f#,ﬁ' 0

NGAL * # lipocalin2 (Len2) ~ siderocalin ~ 24p3 » & %q fi& ' v 2% 7 ih=
R2 - (45) NGAL b % 43 LA o ¢ dho s 3 974 i (46-48) » # 170 B Ao
8 1 B 47 ¢ (B-strands)*7 1 + 1 B B (B-barrel) F1(49) » B % ¢ &w NGAL 7 =
A VR O S A e I AR R A B o P
monomeric NGAL» + -] 5 25kDa-> # ¢ %] # } & m®@ 33 5 A Ri% ¥ monomeric
NGAL % 3 & ek R (47, 50); o P‘%’ ¢ TR AL s a8 A5 38 homodimeric NGAL »
%] & 45kDa; % d § ) ? + R fm¥e & % e heterodimeric NGAL » #3574 NGAL
£ matrix metalloproteinase-9 (MMP-9)2 = £ #§ 4% > = | & 135kDa (50-52)-NGAL
205 4" W (siderophore) & § {5k hMLAr S o AT A R AT § 2 G A
A F- R R R B 2 R > Flut T 3536 NGAL #f iy B
M gl (e b FEHA R > i A i BB P 25(53) o fimie b NGAL
RSB e e HN B e S T 0 A T B AP M e 4 KR
= (growth pathway) i % ‘w2 k= §2i2(54) > 5 NGAL 2453 3 48 mvg A =
if & 4 93] & (holo-NGAL) 4 » ¥ 1234 # 22 'm*e & e0 NGAL % 48 (24p3R & ¥
megalin)® & @ & » e p > TR NBRF TR TR, pF G F

NGAL % T4 2745 % £ 7] i (apo-NGAL)» £ km " }+ 1% R £ ¥ 38 » fmoe p 15 -

-
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R 18 e é‘éﬁﬁﬂ“ﬁéﬁ?ﬂ?ﬂ% ERRAF £ M A BABEE D et i A e
e M ABE R DT MR > L ERIEE e - P39 B Bim A P 2 @ e B4R
» i = (55, 56) o

1.3.2 NGAL & § %A }?‘-‘,

TR Y AT 0 NGAL s @G+ A wmie o 00 2 B F o 5 o Fe
(mesenchymal progenitor cells) » & 52 = §- 53k ~ §] F ~ 3 ISR E43(57)
% RRE T PEH NGAL AL g H 42 o i b Lo s § A5 NGAL > <
Mool ed ¥R NGAL kR T2 % > g~ F VR4 ~#n ~ B
& T B € M 4 NGAL ¢4 3R.(58-62) o n ;& ¥ NGAL kiR & ‘1%’ LA = O &
SRR PRI R o5 LR 0 L X DA FF € % 1 nuclear
factor-kappaB (NF-kB)#% i< » NF-kB 4 2 #f ¥]+ inhibitor of kappaB—zeta (IkappaB-
zeta)if & 4 € 5% & ¥ NGAL s%c# + (promotor) + > % i& NGAL 14 3R.(54, 63, 64)°
FRCH T 4 NGAL e fip T A R FFRLL N4 > d > NGAL £ 5 &
AFEEF DR R TN T TSI 0 2% &i554] F (proximal
tubule)NGAL # # $55 - 5 d 73 pv 8 (lysosomes)» fi# = 14kDa = -] en 5 B> 135 i
78 4 % (apical membrane):& {7 f¢ 5 (T * L X z(65) o 3T & K F AR RAX F FHRER
NGAL ¥ r1 i 5 & 8 2 #7 AKL ch2 = 4hie » 7 3 3 IR T %0L T34 0 & L IE X e
% NGALehj-d AR eS g Byt 2onr a/Rd 2 7 o i Rl FINGAL
i1 (63, 66, 67) 0 1§ 4k i LB b B WA R0 B 15 3 /) PE T%E NGAL £
ATV G Bt 2 b 12 ] P TIFE 2 12~24 ) P 5 RIE B (68) 0 ¥ -
Fo 4% W 4a(cisplatin)i | TA M ERTH GO F A FR > A% 4=
R R R Y A NGAL 30 FARERF A - T P S ELANELS

H I NGAL 2 &332 [ § 1+ & wie 1 (69)

133 NGAL #& T § chingkie?
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NGAL % 1 ¥ 1t f£5 AKI & ehd fodfie vt - 358 5 #4385 NGAL 0t
2o A AKI BB A RERY HRFLL DL > AR P RF R AR
Bgnend R0 T o FER et R 883 NGAL id o ¥ 0 %% M AKI Bk
TAER > F {EII%EEJ_E.%‘« 27 8+ o ¢ BUN -~ creatinine g if] » 8% 3 A _tm ¥
B ARM R0 A F A FKT 4T o 8F g R LS NGAL £ 0 3 AR
" 14(70-72) 0 ¥ the R B Ak ORI E W L[S Y S]] R
E#% %3 NGAL #3743 NGAL e w4 § /2 & " M > ¥ 48 % L3 g en
Pk ARG M A AT H A 4P B efE e 4o PCNA R+ 1 IR %4 NGAL 2% PCNA
i BB EFH 4 (73) e FHDF R L5 TR A % Hh(NRK-52E)4% §
LBt 0 % NGAL ehlew] » Wim k= Al oA F1 U 2 Foo ARG B F S
Moo Frdliere = A FI 2 G FATRRIAE FH 4o 0 BEm NGAL 7 1%
PR L e hlmfe b= R0 TR L w2 315 (74) -

1.4 %¥4f 4 &+ Kidney injury molecule-1 (KIM-1)

% 4f i 4 + Kidney injury molecule-1 (KIM-1)* 4L % hepatitis A virus cellular
receptor l(Havcrl)E\ #_T-cell immunoglobulin mucin 1(Tim-1) » KIM-1 &_% - 4| %
%-3-v (type 1 membrane glycoprotein) » B # #5245 7 5 6 1 cysteine = i & &
Ik F-9 W (six-cysteine immunoglobulin-like domain) ~ = i N-p& & v = 2L (N-
glycosylation sites) ~ &k #v %4 % (mucin domain)(75) - & ¥ /™ » KIM-1 & 5%
Peni Ry 2 g o KIM-1 ARG P 335 4 € ~ £ 2 3R KIM-1(76-78)
KIM-1 ¥ 90kD ¥ *F 5245 ¢ 44 matrix metalloproteinases (MMPs)*» ® » & fiife %
iR ? B R F] KIM-1 dh4 £ 2 3.(79) 0 3% 52 5 %% KIM-1 7 12§ i 4
Bpe A R R TR G dpiRR0-83)  p it AT R BT A P
Folg %G > 85 FRAET B T3 B5 Tl ™ ¢ 7 EED] KIM-1 3 4
% .(76) - KIM-1 Gl A AT Fmre koW F 0 INA ¢ AT Ll T 3R(T5,84)

2 F A X G TIM-1 - 378 5 304 8 7 % R KIM-1 2 phosphatidylserine
10
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receptor £ § B ric 4 0 T U AT F e Bk lwie kS dhlmie o E KA

AP LI LREF o od 2 ki S AT G hiRE sk (85, 86) ¢
15 RE%P 0

&%ﬁaﬁ@ﬁﬁﬁa’%%m%ﬁ?ﬁ%ﬁ%i$u£ﬁ4$@§%$z

T AF % F A TAM %3 % Cre recombinase & %) 78 Bl cre € ‘2 fis chs 4% >

B L ¥ BIERX IRI = pip § chfeE 42 R § "% 1€ > 20 CSTBL/6) | Ukt =
Fos FI-Rehgk > AR~ g &P N TAM  RAZE P AR > U2 4o

PEERTI G FA A MM AR B TR AT E R B

11
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Fof HHEEE
2.1 i
211 %t

h 3 % i % CSTBL/6] 2 & Pax8-rtTA'®; LC1"E RS268Iomie | R3¢ (7 9 2 >
C5TBL/6I R iR 5 & = %5 Bk dod & ¢ w104 > Pax8-rtTATE; LC1T8 % ik 5 4L K
/4 1%, F % & Dr. Robert Koesters*1#t & o

P REEEN A FFRAGS AR v BB RS 12/127) PRk
PRIEHp (5 SBERYE > b P BERUAE) 0 R R MIF A2342°C 0 JRARSSES% 0 T %A %
212 B Eg A

Name Information

100 bp DNA ladder Cat. ADM100.500, Arrowtec Limited,
Berkshire, RG46X]J, UK

Agarose Cat. A9539, Sigma-Aldrich Co. LLC., St.
Louis, MO, USA

30% Acrylamide/Bis solution 29:1 Cat. 1610156, Bio-Rad Laboratories Inc.,
Hercules, CA, USA

Ammonium persulfate (APS) Cat. A3678, Sigma-Aldrich Co. LLC., St.
Louis, MO, USA

Bovine serum albumin (BSA) Cat. ALB001, BioShop Canada Inc.,
Burlington, Ontario, Canada

BD Pharm Lyse™ Cat.555899, BD Biosciences, USA

Chloroform: Isoamylalcohol 24:1 Cat. C0549, Sigma-Aldrich Co. LLC., St.

12
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Louis, MO, USA

4',6'-Diamidino-2-phenylindole 1:1000, Cat. D1306, Molecular Probes, Life

dihydrochloride (DAPI) Technologies, Thermo Fisher Scientific Inc.,
USA

Diethyl pyrocarbonate (DEPC) Cat. D-5758, Sigma-Aldrich Co. LLC., St.

Louis, MO, USA

Dullbecco's modified eagle medium, Cat. 12400-024, Gibco, Life Technologies,

a nutrient mixture F-12 powder Thermo Fisher Scientific Inc., USA
(DMEM/F12)

Ethelenediaminetetraacetic acid Cat. E-5134, Sigma-Aldrich Co. LLC., St.
(EDTA) Louis, MO, USA

Ethanol absolute Cat. 32221, Sigma-Aldrich Co. LLC., St.

Louis, MO, USA

Fetal bovine serum (FBS) Cat. 26140-079, Gibco, Life Technology,
Green Island, NY, USA

Formalin solution, neutral buttered, = Cat. HT501128, Sigma-Aldrich Co. LLC.,

10% St. Louis, MO, USA

Ficoll-Paque PREMIUM 1.084 Cat. 17546602, GE Healthcare.

Sterile solution

Heparin LEO 5000 i.u./ml LEO, Pharma A/S, Ballerup, Denmark

iQ™ SYBR® green supermix Cat. 170-8882AP, Bio-Rad Laboratories Inc.,
Hercules, CA, USA

iScript™ ¢DNA synthesis kit Cat. 170-8891, Bio-Rad Laboratories Inc.,
Hercules, CA, USA

Isoflurane Panion & BF Biotech Inc., Taoyuan, Taiwan

13
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Isopropanol

Ketalar® injection 50 mg/mL
Luminata™ Classico western HRP
substrate

Liberase TM research grade

L-Lysine monohydrochloride

(Lysine: HCI)

Normal goat serum (NGS)

Protein assay dye

Paraformaldehyde (PFA)

Phosphate buffer solution (PBS)

pH7.4 (10X)

Potassium chloride (KCl), crystal

Proteinase inhibitor cocktail

5X Protein Loading Buffer

Potassium phosphate (KH,PO4)

Cat. A10335-0500, Bionovas Biotechnology
Co. Ltd., Toronto, Ontario, Canada

Pfizer Inc., New York, NY, USA

Cat. WBLUCO0500, Millipore Corporation,
Billerica, USA.

Cat. 05-401-119-001, Roche Diagnostics
GmbH, Mannheim, Germany

Cat. L-5626, Sigma-Aldrich Co. LLC., St.
Louis, MO, USA

Cat. 005-000-121, Jackson ImmunoResearch
Laboratories Inc., West Grove, PA, USA
Cat. 5000006 Bio-Rad Laboratories Inc.,
Hercules, CA, USA

Cat. 441244, Sigma-Aldrich Co. LLC., St.
Louis, MO, USA

Cat. 70011-044, Gibco, Life Technologies,
Thermo Fisher Scientific Inc., USA

Cat. 3040-01, J.T. Baker®, Avantor
Performance Materials Inc., Phillipsburg, NJ,
USA

Cat. FC0070-0001, BIONOVAS
Biotechnology Co., Ltd. Toronto. Ontario.
Cat. GM47-b, GMbiolab Co., Ltd.

Cat. CK-CP1580153, One-Star

Biotechnology Co. Ltd., Taipei, Taiwan

14
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Proteinase K

RNeasy® mini kit

RIPA lysis buffer

Sodium dodecyl sulfate (SDS)

Sodium azide (NaN3)

Sodium chloride (NaCl), crystal

Sodium (meta) periodate

Sodium phosphate dibasic
(Na;HPO4)

Sodium phosphate monobasic
(NaH2PO4)

Sucrose

SyBR® safe DNA gel stain

Taq DNA polymerase 2x master mix

RED

Cat. V3021, Promega Corporation, Madison,

WI, USA

Cat. 74106, Qiagen GmbH, Hilden, Germany

Cat. N653, AMRESCO, LLC, Solon, Ohio
USA

Cat. 75746, Sigma-Aldrich Co. LLC., St.
Louis, MO, USA

Cat. S-8032, Sigma-Aldrich Co. LLC., St.
Louis, MO, USA

Cat. 3624-05, J.T. Baker®, Avantor
Performance Materials Inc., Center Valley,
PA

Cat. S1878, Sigma-Aldrich Co. LLC., St.
Louis, MO, USA

Cat. S3264, Sigma-Aldrich Co. LLC., St.
Louis, MO, USA

Cat. S3139, Sigma-Aldrich Co. LLC., St.
Louis, MO, USA

Cat. AS1560-1000, Bionovas Biotechnology
Co. Ltd., Toronto, Ontario, Canada
Cat. S33102, Invitrogen™, Life
Technologies, Thermo Fisher Scientific Inc.,
USA

Cat. A180306, Ampligon A/S, Odense M,

Denmark

15
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TEMED Cat. TEM001.25, Bioshop Canada Inc.,
Burlington

Tissue-Tek® O.C.T Compound Cat. 4583, Sakura Finetek USA., Inc.,
Torrance, CA, USA

Tris (base) Cat. 4109-02, J. T. Baker, Avantor
Performance Materials, Inc., Center Valley,
PA, USA

Tris hydrochloride (Tris-HCI) Cat. 4103-02, J. T. Baker, Avantor
Performance Materials, Inc., Center Valley,
PA, USA

TRIzol® reagent Cat. 15596018, Ambion, Life Technologies,
Thermo Fisher Scientific Inc., USA

VECTASHIELD® Cat. H-1000, Vector Laboratories, Inc.,
Burlingame, CA, USA

Xylazine hydrochloride Cat. X1251, Sigma-Aldrich Co. LLC, St.

Louis, MO, USA

213 B R
Tail Lysis Buffer 200mL
Chemicals and reagent Quantity Final concentration
10 % SDS 4 mL 0.2%
1 M Tris pH 8.5 20 mL 0.1M
0.5 M EDTA pH 8.0 2 mL 5mM
NaCl 236¢ 200 mM

16
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Phosphate buffer (PB) 0.1M 200mL

Chemicals and reagent Quantity Final concentration
0.2 M NaH;PO4 19 mL 19 mM

0.2 M Na;HPO4 81 mL 81 mM

ddH>O Add to 200 mL

Periodate-lysine-paraformaldehyde (PLP) solution 200mL

Chemicals and reagent Quantity Final concentration
0.1 M PB 75 mL 37.5 mM

8 % PFA 50 mL 2%

L-Lysine monohydrochloride 2.192 ¢ 60 mM

Sodium (meta) periodate 0.428 g 10 mM

Sucrose 10g 145.8 mM

ddH>O 75 mL

Phosphate buffered saline (PBS) (10x) 1L

Chemicals and reagent Quantity Final concentration
NaCl 80 g 1.37M
Na;HPO4 142 ¢ 0.1M
KCl 2¢g 26.8 mM
KH>PO4 24 ¢ 17.6 mM
HCl Adjust to pH 7.4
ddH>O Addto 1L
TE Buffer S0mL
17
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Chemicals and reagent Quantity Final concentration
0.5 M EDTA pH 8 0.1 mL 1 mM
1 M Tris-HCI pH 7.5 0.5 mL 10 mM
ddH>O Add to 50 mL

Transfer Buffer 1L
Chemicals and reagent Quantity Final concentration
Tris Base 60.5¢ 0.5M
Glycine 38.3¢g 0.51M
SDS lg 0.1%

TBS(10x) 1L
Chemicals and reagent Quantity Final concentration
Tris Base 30.3¢g 0.25M
Nacl 80g 1.37M
Kecl 2g 0.027M

TBST(1x) S00mL
Chemicals and reagent Quantity Final concentration
TBS(10X) 50ml 10%
50%Tween20 500ul 0.1%
ddH>0O Add to 500ml

2.14 =48
Primary antibodies
18
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Name Host Information

Anti-mouse Ki67 Rabbit 1:500, Cat. 9129s, Cell
signaling, USA

Anti-mouse Ki67 Rabbit 1:400, Cat. Ab15580,
Abcam, USA

Anti-laminin Rabbit

Anti-nidogen Rat

Cleaved Caspase-3 (Asp175) Rabbit 1:500, Cat. 9664, Cell

(5A1E) signaling, USA

Cleaved Caspase-7 (Asp198) Rabbit 1:500, Cat. 9491, Cell
signaling, USA

Secondary antibodies
Name Information

Cy™3-conjugated
AffiniPure Goat Anti-Rabbit
IgG(H+L)
Cy™3-conjugated
AffiniPure Goat Anti-Rat
IgG(H+L)

FITC-conjugated AffiniPure
Goat Anti-Rabbit IgG(H+L)

Rabbit IgG antibody(HRP)

1:400, Cat. 111-165-144, ImmunoResearch

Laboratories Inc., USA

1:400, Cat. 112-165-167, ImmunoResearch

Laboratories Inc., USA

1:400, Cat. 111-095-144, ImmunoResearch

Laboratories Inc., USA

1:1000, Cat. GTX213110-01, GeneTex, USA

2.15 @®2# 4

Name

Information

DeadEnd™ Fluorometric
TUNEL System
Mouse TIM-1/KIM-1/HAVCR

Quantikine ELISA Kit

Cat. G3250, Promega Corporation, USA

Cat. MKM100, R&D Systems, Inc. USA

19

doi:10.6342/NTU201804224



Mouse Lipocalin-2/NGAL Cat. MLCN20, R&D Systems, Inc. USA

Quantikine ELISA Kit

Neutrophil isolation kit, mouse Cat. 130-097-658, Miltenyi Biotec Inc.
USA

RNeasy Mini Kit Cat. 47106, QIAGEN.

22 * &

221 - KA FI| &FE2
2.2.1.1 DNA 5B

418 10~14 = > & B4 R &4 > = B8 4 ~ 600 pl tail lysis buffer

)8
2 6ul 3o pr K(10mg/ml) ¥ > S5CHgip (5% 2 > 4 ) pF> B = 23 25
™2 13200rpm ¥ R B 10 A 4o P F G PIATAGRE JLo B X e 2 B E R P AR
R G ¥ EFE 1) PR DNA Mtk - £ 02 13200rpm # JF 3 15 248 0 2 ",/TT
Fogite o g de o 200 pl 70%:FEpE 0 4 13200rpm ¥ R AR 5 A 4R o 2 “fi gk Al
*E G RMEEE MEW R A 0 4o~ 100 pl TE buffer 5§+ 55°Cazipth 1 /| pFie
DNA % f# » 7% = DNA Z B~ -
2212 X & p¥:@ 4 ¥ B (polymerase chain reaction ; PCR)
BEFAYF B AAMA S 20l iR 54 ¢ 2475 54 SuIDNA F B -
10 pul Tag DNA Polymerase 2x Master Mix Red (Ampliqon A/S, Denmark) ~ 3.8 ul 2dH>O -~
0.4 pl Forward primer (10 pM) ~ 0.4 pl Reverse Primer1 (10 pM) ~ 0.4 pl Reverse Primer2
(10 uM) = @& * 5l 3 B 55 8 5* & - - @& * TI00 thermal cycler (Bio-Rad
Laboratories, USA)34 {7 PCR » & J&i% 2 ek T &_94°C 30 ;5 » 65°C 30 #; » 72°C 30

F)0 F BAE(T 35 05Tk > Bail 72°C 1¥ % 1 A 4TS TH L F fi « PCR A 47 3 2%%

FReFR A 0 # % Gel Doc EZ imager (Bio-Rad Laboratories, Inc., Hercules, CA,
USA)BLZ T B Ap o &0 5% 2% A 7T -

2.2.2 # 5 LEMET
20
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f1* ketamine/xylazine ;& & 3]s #[(100/10 mg/kgBW, g7z &4)¥f | BE (7
Frps o ) R A 8T~ AR ¢ fﬁﬂ?ggég“fiirﬁ; B ERS 0 U Bl PR OBy & K-
L RTRTF % F 24 PR IRIZE jiv o £ g0egp B )% 208 T8 By kst
(Stoelting Co., IL, USA) 4% | &Rlerdllif & 37°C o I ¥ AL sy X 2 [ % % "og
St N B Iml A3 & Bk o g IRIPE %] & 910 3+ pF > 4]
R AR L RTRT S & Bf‘ 24 & g8 P R = = IRI =+ jis o
223 MW
2231 = # ek B 23R R

4 3% 4 (sodium heparin)iB /B Hc & B 2 7 4 ARSI g R SR
EUpEd TR B 2 0 11 4°C > 3000ref e 10 A 4 0 B R BIRT A
S SRR A j]%m%#«?ﬁ R AgEL L& %?Fﬁu?%ﬁiﬁ% SRS R
* p #2414 & 47 &k (Cobas clll1, Roche, Switzerland) 4% i#] & % /k % % (blood urea
nitrogen ; BUN) % #vf& fH(creatinine) s fic i ©
2.2.3.2 %"”ﬁi“@_%\ ehix B

#-] BLr1 § f A¢ (Aerrane, Baxter, Puerto Rico) # # frp% fs » T B "L ve » J& 7 %%
FRp P R o B 7 PRI T R R F T 120 mli4 PBS s B
IR o RIEIRITE S TR T T ",%—i %4 (renal capsule) » T 5 L 527 =
BB A - OTHR LTS B a2 - 3T - B a2 - 3T
@~ R P T -I & ph- § R Y FE 7 2% (Periodate-Lysine-Paraformaldehyde > PLP) >
ekt WA S R A 18% R B RACHRR T RFHR IR R
%k @ 1 (OCT compound, )¢ 3 » 2%~ -80C ik ki3 » P SV &FALJ P &1 ¥
- Bw &2 - 3T e ~ 10%45 5 +R ¢ (Sigma-Aldrich, MO, USA) » *4°C & T I
o {3 TO0%IFPE & TRk ED] o & %%1‘%?%?’53}% PR P T
EEFWT T oA B A2 - ROTHFRNANELE I I REF RERS
a0 20182 3)-80°C ok 48 5 0 115 F 18+ fa (ribonucleic acid » RNA) e 3-v B

21
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P Bt R o
2233 dijpd vhY e & TRenS g

B BlgRAETS 0 $RP~E B &% 0 4e » BD Pharm Lyse™*r 37°Cig {7 18 % 15 &
S0 ¢ ek AR R F b R 13 PBS ) 14 4°C > 200ref e 5 4 4 Rk
i#ik > # ¥ = P Neutrophil isolation kit(Cat. 130-097-658, Miltenyi Biotec Inc) 74
BT pﬂ Py om ZRenA 3 e
2.2.34 = % ¥ buffy coat eri4 3t

o] BgRAEIS R 0 4o~ i £ sodium citrate ;2 3 > 12 1 B PBS ﬁi—ﬁi 3ml »
TFEE - 78 5 % 4 ~ 3ml Ficoll-paque premium 1.084 (Cat.17546602) » **
R 7 1000 rof s S A4E 0 ST F IS B - Ky d R A
buffy coat » * i ¥ ¥yt /] B A ko ¥ 04 13 PBS #-SHMAE A T 10ml > K1
2 4°C12 1000 ref 3 5 4 480 2 f 7 # 7% > {4 12 RNeasy mini kit & B~ 'm %2 c7 RNA-
2235 THRT | Ewmehio i

Tg(Pax8-rtTA); Tg(LCl);tdtomato - & ** < i § %4 " JEE = R RAR K e S
% 3 doxycycline hyclate 2 & #-k > doxycycline hyclate )k & 5 0.2 % sj3 ¥t - 4
2%RE MR 0+ TE‘J%"’«’%#%% fo g R w W AR 0 3T TR BB f—‘“ﬁﬁr 11 =
f @ § ¢ & = X Tamoxifen & F olive oil > 4 {8 If * - Tg(Pax8-
rtTA); Tg(LC1);tdtomato -|» & &4 B~ 31§58 PBS ik gz % 0 % 4t BT f 4 f
AT R RRRR A RS 0 B RE %4 ~ 5Sml DMEM/F12 + 15ul collagenase + 21pl
Dispase ** 37°C &% 45 & 45 > {& 12 70um g 4 #-fm ¥z 36 g 3] DMEM/F12 + 10%
FBS ¢ >4 %" 4°C 12 1500rpm &t 5 4 480 2 K'%i #F ik {4 v » 3mlsorting buffer>
HAOM B D PR R S W ASL R R ET S F R -
FAN 5 e A 45 A HE % 2 B~ tdtomato positive 1% ] F e 5 1 #-lm e 2t 4°C
12 1500rpm & 5 448 0 2 f b i {6 2 RNeasy mini Kit 44 B~ fm %z 59 RNA -
2.2.4 Periodic Acid-Schiff (PAS)% ¢
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AR R PR S B R dum o P RS iE T S & %?F%’S;’Eﬁ

ke e Ap % bu(Nikon DS-Fil 4tgf 22 Digital sight DS-L2 &g %)i& (7 4p 3 - Rk
PERY 1/40s o fi247 B 1280x960 » dp#E T & 5 L H-REH 2 A F B 934 O-
12 5 Foife > F 3R E 394 & 252 foch™ oo F B AR G e dic > s B 1 T 30ndf i}
BAY o R BF R AT

225 & & ¥ % ¢ (immunofluorescence ; IF)

BRI Lk PR A ER 4um 7 B 1l PBS 23 4 ARl i e
A& > £ * 10%:7 Normal goat serum (NGS)i& 7 blocking » £ % 30 4 48 o #X (S 4¢
» = B Fubl Ki67 (11400, 9129s, Cell signaling, USA)** 4°CiT* 3 > 16 /| B¥ [
p* PBSits s £ 4v » A § ¥ %k eh= sdasl FITC-conjugated AffiniPure Goat Anti-
Rabbit IgG(H+L)(1:400, 111-095-144, ImmunoResearch Laboratories Inc., USA) it *
30 4 48 * PBS i > 12 DAPI(1:1000, D1306, Thermo Fisher Scientific Inc., USA)
AlwmPe it 4 o4k f * PBS ‘}%“J% 5/48 £ = &R 41* VECTASHIELD®
(Vector Laboratories, USA)i& {7345 - & * 2 = %5 By - 2K P %
Ty R R MCERAR k SU(E 2 & be K B st 1 Leica SP5))2 400 B FiE TR P dp
o 2472 1024x1024 < dp T P 5 A F-REE R Ao
2.2.6 TUNEL 4 #7(Terminal deoxynucleotidyl transferase-mediated dUTP-

biotin nick end labeling assay, TUNEL assays)

A Ll PSRy 2 B R 45 um et § o % PBS k3§ ARenid
B & A s > & * DeadEnd™ Fluorometric TUNEL System (Cat.G3250, Promega
Corporation, USA)& (74 & » #7F # Bz R B H ek it HIei7 » =444
fo LB HTT o @ mif iy EAEACELRRAD K S0 400 B FEFR P ik 1249
B 1024x1024 - 3p T 2 5 A F-REH R B ke
2.2.7 RNA %3
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Brren R RS & w e g 4o~ iy M4 5 TRIZol® Reagent (Ambion, Life
Technologies, Thermo Fisher Scientific Inc., USA)>™ 8 (T % 54 45 > 2R {6 2 4°C »
16000 rcfd < 104 43 o B~ F ‘)‘;‘?‘fi’i Frenpkc e 'F*: L Ae 0 F PR OAERR R

(chroloform : isoamyl alcohol 24:1, Sigma-Aldrich, USA) » f1#* 2§ B #&-37

o
2
g
R
=
0

Wi d SRS~ & £ 14T > 16000 refds 104 48 o B+ 0% 1 ATHCR

b

3

oE 0 FRESAe ~ BB R X B 304 4818 RNACHK » 2R 12 14°C > 16000 refd< 104

& o 3 R T L T0%IFE Gk 0 R BRIC TS 0 4~ 3§ MW A# P RNase-free water

w3 RNA » 2215 75 2-80°Crk 44 o

2.2.8 F i& & (reverse transcription) 2 ¥ p¥ X & fv i 4 F & (real-time
polymerase chain reaction ; real-time PCR)

RNA 12 NanoDrop 2000 UV-Vis Spectrophotometer (Thermo Fisher Scientific Inc.,
Waltham, MA, USA)i& {7 T_& ° B~ 500~1000 ng 2. RNA & {7 & #4x > € * T100
thermal cycler % iScript™ cDNA synthesis kit(Bio-Rad Laboratories, USA)#]:% 7} 20
pl 2. 3 4 DNA(Complementary DNA » cDNA)

TR L AT A F BV BcDNA < 3 #E o 4 » cDNA{r0.1 pMz & & 313
(primer)£ 1X iQ™ SYBR®Green Supermix > 4820 plig (7 PCR* = 4F 2 2L F] 2
Bale@*mqild Rr|FH AL - E B TEF- £438% - &% CFX
Connect™ Real-Time PCR Detection System (Bio-Rad Laboratories, USA)#4 {* Real-
time PCRerc + 1% % o ok i B o 3 %] #icdp fo & 4 17 % 12 Bio-rad CFX ManagerTM
Manager 3.0 (Bio-Rad Laboratories, Inc., Hercules, CA, USA) 3+ & » 47 #7175 & 48 & 2
H o 4 pE-3-pipi ' & fiw(glyceraldehyde 3-phosphate dehydrogenase ,Gapdh) % 3R £ &
{7 & & {* (normalize) -

229 v FEBZ2 AKX
BrRen§RR e s e i B4R o9 RIPA lysis buffer(Cat. N653, AMRESCO, LLC)
2 % proteinase inhibitor cocktail(Cat. FC0070-0001, BIONOVAS Biotechnology) » %
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kb 1S 44 0 FF T 13200rpm 0 4°C Hreo 30 & 4 B ik 0 14 BSA RS
G 24 kAR Y & F P4 ka4~ Ix protein assay dye(Cat. 5000006 Bio-
Rad Laboratories Inc.) » & 5T A 4875 > 11 595nm ek (& » ¥ 5 AR » £
#-Fv B E A g 50ug 0 4e » 5x protein loading buffer (Cat. GM47-b, GMbiolab
Co., Ltd.) ™% = = -ki¢ #8845 16ul > 3% 95°C §5ip 5 A 4> 5 7-80°C 7k
fa e

2.2.10 & * % BL;Z (Western blot)

12 30% acrylamide/bis solution 29:1(Cat. 1610156, Bio-Rad) ~ = =% -k ~ 1.5M
Tris(ph8.8) ~ 10%SDS(Cat. 75746, Sigma) ~ TEMED(Cat. TEMO001.25, Bioshop) ~
10%Ammonium persulfate(Cat. A3678, Sigma)fe ¥ 4F »~ #4873 /% (separating gel) -
Se MEERE L P oz RN 2 ORBL X FR ) 2 30% acrylamide/bis solution
29:1(Cat. 1610156, Bio-Rad)~ = = -k ~1.0M Tris(ph6.8) - 10%SDS(Cat. 75746, Sigma)~
TEMED(Cat. TEMO001.25, Bioshop) ~ 10%Ammonium persulfate(Cat. A3678, Sigma)fiz
¥ 4% + K Stacking gel » 4r » = % 2 separating gel F = > B~ # 42 E HFEY > 4
» e % E-d 2t 50V ~ 200mA & 7 7 A& o (F kS48 Stacking gel {8 #-7 B E
100V ~ 200mA » F & % & {8 :& (7 i3 (transfer) » #5 % 5 90V ~ 300mA ~ 90 % 45 »
transfer = = {8 & {7 12 5%%t Pq 44 % > TBST i {7 blocking » @ & 2 1X TBST i
3 b asEF R * — F Anti-mouse Ki67(1:500, Cat. Ab15580, Abcam)-~Cleaved
Caspase-3(1:500, Cat. 9664, Cell signaling) ~ Cleaved Caspase-7(1:500, Cat. 9491, Cell
signaling,)* 4°C /4 5 @ &7 i¥% 15 16 /| P¥ > I % 2 IX TBST i€ 3 =t 5 ~ 48
is » i * = F Rabbit IgG antibody(HRP)(1:1000, Cat. GTX213110-01, GeneTex)** ¥
B ie* 90 448 > £ 0 IX TBST 5% 3 & 5 #4818 » #+ LuminataTM Classico
western HRP substrate(Cat. WBLUCO0500, Millipore Corporation) » »* 5 T”? L N
% 72 Chemiluminescence Imager biostep Celvin® S420 ,x sLie (7458 » F g% @ *
Image pro plus #i- 88 :& (7 & 47 & -
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2211 %% % & £ & & 17/2 (Enzyme-Linked ImmunoSorbent Assay;ELISA)
2 Mouse Lipocalin-2/NGAL Quantikine ELISA Kit(Cat. MLCN20, R&D Systems,
Inc.)’* 2 Mouse TIM-1/KIM-1/HAVCR Quantikine ELISA Kit(Cat. MKM100, R&D
Systems, Inc.)i& {7 5 ¢ NGAL fr KIM-1 & L& 4 47 > #75 ¥ Fn A2 & e @A
R IR -
2.2.12 33t &7
Szt o 47 % 2 GraphPad Prism 5 (GraphPad Software, Inc., La Jolla, CA, USA)#t
i i7e L fcie Y T35 E+SEM £ 7 o BicE A et #0u Student’s t # TE 7 4 70

P<005p|x&F L8 o
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$zi PRER
31 %I TAM=Z X7 K IRI &% - X 2 ¥ = X hTH i
B FHREFRLES TAM k3 ¥ Cre recombinase =z Flig 78 & Cre € 2 fix
A B IRI SN P e 2R €% 10 20 A F TAM /2
FEOUEMENTA G B AR 0 0L E FE AR M g > A i sz C5TBL/6 )
&3¢ {7 nephrectomy + IR e 4 ¥ & 12 T45 § > 3 T & nephrectomy 2 {4 12 F 4
7 N FeS =% TAMOIRI (6% - X 012 5= % 4 ;]T{rfﬁBUN " % creatinine
e d R E S oliveoil (e W] M(Bl- A)o PEFIA LB o L0 B R
2 F TAM AR &R TH G OFF LS LG - therek > AP LIRI® = % i
FEARTAM > WA IRE - X 112 % - X cHBUN 12 % creatinine cH#ic & % # g A&
olive oil (R %W M(Bl- B)e 2 T ae P EfRAR Y g Ko R AELTH G w
B3 TAM dsg o A irie- # R4 IRI® = 2 %5 TAM /] Blehdep > & 4 IRI 8
FOOAERPE O GETRYE L RORHEEFEFBE DS AP L PR AIRI
= X B3 TAM ¢ B > IRI {46 % = %= ¢ BUN 12 3 creatinine #ici@ s #85
olive oil ehim =] » » F 5|53 inf B(Bl- C) o APRBTHRA THT LA A
e IRT {5 e it > 1% 1488 (cast)e7) = ~ B & e 5~ ~ |}k % (brush border)
SR RHETE R G iR R > 2 B TAM e w > & IRIE % - X TiRE

B GRARK > X E PRI LB (F D) L FA E ) k- Ko

‘-\-N

3.2 TAM £ #3 & T4 § ek ek

A TAM ¢ 4§ L 34 % Cre recombinase 75 Fl4& 72 & Cre € 2f5 /%

M@l g > 5 L X8RS 04 TR /0E/x > Fm=% > Ra HEFHY

3

o

SR AR E LG FLAPRFERLES TAM R E > B e

T
—b

i A E > FREA YA IRIZ A H &L - X #4875 04 TL/AMEHE
A ok 4 0 (B2 A) o FF AP -p AHEE'E > R 02 0.1
27
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T/ E/A A uRI S F a4z 2 > FRAEMHE T2k T2 BF(F= B)-
3.3 @ F4= =X TAM 1 2 IRI 4 NGAL 12 2 KIM-1 éh4 7
d A% X din Jf: BUN % creatinine sh# 3+ » 3 7 5 $1% 5 TAM 1 - i
EEEFE R T TAM &4 R PREERTHG LR 5 B2
TAM 7 R & ARERAEAA T APH 126 AEBTHG Erﬁﬂjf‘ué‘: T
*EARhG gk kB EAY o AP R EEHEL REZR T B R B NGAL 1
2 KIM-1 h2 (Bl A) > FRAIRIZ% > 23 TAM= % 2. (5 » 284 h
NGAL # jrs b 2 » & 2 2 3lshgh b chi i » % & RIS 24 % - 3 3% L3
&5 TAM> n % @ s NGAL 4 IRI 3 % B8 % 3 4c > & IR {2 48 ) pF > B 10
TS TAM enfe s NGAL er Bt 42 IRI §8 24 /) PF& 1> ¥ &g % M3t 84 olive
oil chw|(fe B)» A A F = 2 TAM 315 % #-% 84k - 55| ST
$HIRNA K& 7 4 173 55 TAM 187 123 4 NGAL & T 5 e 8 chik 71 4 (]
2 C)r Rt an &(Ble F)e iz ? KIM-13t IRl {6 24 2 48 /] pFend 3R]
X A% TAM m_EL‘"L:'J&E%lE&ﬁ“?f&a olive oil enew|(Ble D) » A IRl 27 i 2 ¢
KIM-1 chfic@ ) &7 plERZ b e A%+ = 2 TAM (815 % #-% 4R ¥
Bl BF RO RNA K7 A4 4 FRET TAM 2 (57 115 4 KIM-1 5% e
ek FER(Fle E~ Bz G) - 2 2 U083 M & nephrectomy 2 15 » i %
" NGALh& ¢ F 2o F]pt iy & 7 fo pr A BR3E {7 % 4 4% o > B % nephrectomy
2_ & NGAL e (Bl = H) > % # nephrectomy 2. {& = % & /& * NGAL 4 T3
doo P OBEF BTG L anfpdl e i &onephrectomy {6 & B AE T % ¢ NGAL
LI R b i e Bl g st ehZ B (Ble 1) e & onephrectomy = x5 K-k &
B Z BT 5 RNA R 7 4 450 % 7R Ngal 2 714 A8 ¥ 5 4o > & &_% nephrectomy
B BT R e W R R G SR B T NGAL A FIA LT
A2 (Rle J)-

3.4 %3 TAM {3 ¥ 12 % i€ bilateral IRI {8 § = X T 3f
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F] & L7 3| nephrectomy ¢ & F5] NGAL &2 3R » F]pt 24 it & * bilateral IRI
ads P WA KR A T4 G 0 R0 nephrectomy i * e B R F R H LA
bilateral IRI % & 4 "T85 TAM % & bilateral IRI % = % %5 TAM » % ¥ 117
WCIRT {5 % = % hdf 428 (W1 ) > 377 nephrectomy & 7 £ 7 § £ TAM jt4g
AKI B & & ek o
35 %4 TAM # NGAL 2 2 KIM-1 %k

d BT FE LS TAM 2 % {8 > 5 1 2 %7 NGAL 2 KIM-1 ¢4
T e 0 T E AP R4S 0 4 NGAL 12 2 KIM-1 e % R > buffycoat * 3§ v w 3%
i 01 & g o] 47 0 @ buffycoat ¥ g ¢ e b 3k e B4 s NGAL kR —

m

AT

A
N

R B %% k5 IRI {4 buffycoat * NGAL ek %14 gt IRI# + A3 5
* #HEFE %S TAM > buffy coat » s NGAL A Fl& R As BF 7 & 5t g B
(B A) > o ¥ buffycoat ® % 7 vf @ thv i sf o B 55 5 H B e o Bl
o FEE S FP AP A% neutrophil isolation kit i& -~ :ié’»—vg LA - B £
ko> BB NGAL chAFlA > o Hswmied 2t 3 9% SSREFRA
G %S TAM = % (502 ® of @ 19 & shenNGAL A F14 2 %3 oliveoil ¢
uitpt it g LR (R B)o %0 vh 7 fhe sk b SRR & NGAL hkihz
- O KR BREEFRAF LT TAM = X 18 > "5 NGAL A 714 B4 &5 olive
oil W k% F 2 (B> C)e Ay B buffycoat ¥ KIM-1 ek F14 31> 83 %%
BEFRAEIRIE > 2% L7 %35 TAM > 3 2/ buffy coat &7 KIM-1 7 ¥4 -2
TREFLR L g FLT TAM = = {4 buffy coat H KIM-1 4 LA F F >0 57
olive oil sh %] (B~ D) o %% A @ ¢ * Pax8-rtTATe; LC1Te; RS26Mdomato & g1 5 5
BFES TAM = % (2% 5 tdtomato = ¢ ¥ £ ¥ | F %2 4c™ & 4 B RNA>
FMAES TAM she s NGAL 2 KIM-1 2 £ JAp#>t %3 olive oil hie s d 5 3

s B F (B = E~F) o

3.6 %3 TAM 2 IRL {4 % = X B § fme chih = 23 4 {45
29

doi:10.6342/NTU201804224



“,T 7 % 3§ Periodic acid—Schiff (PAS)% ¢ 1 %2 5 F 4 it ficig k & ¥rkmrz 45 1§ o0
f2 A b > Adpe 2 TUNEL 12 2 Ki67 ch% ¢ KRB me k= 1% 34§25 4
# < ¢ * DeadEnd™ Fluorometric TUNEL System (Cat.G3250,Promega) & #% %

wie - FEEBEAR G hlmre o 1 400 BB S AN R MME T BRERL T2 W
IR R HB S e R ST UBFRES TAM chew A IRI {8 % =
= R E e B Mt S oliveoil e B|(B]S )0 A e v d S BB KR
R k= Mk AIE o K% F R cleavaged caspase-7 ™ % cleavaged
caspase-3 &% TAM i w & s i< & TUNEL %4 ¢ % % - R(B ) Ki67
Blhm e o B PR R IE Y ARA G AT A R AP Ki6T F 4 1 400 B hig g
AFEZRETAN AR b2 chwm% s B FRAIRIE S - 2> 3 HELF %S

TAM » Ki67 thi s mBg E £ B(F4 ) BEAPHERAIRIZ % > G5 k= =

>

%

TAM {4 > Ki67 ek F1 & g %53 olive oil e w] e A FR 4 > @ A IRL {8
ZRPIAEG %A TAM shfe ] 4 g Mt G B anew] s e 3 B0 K
EZR(R- A)o ghoh s APRET S R AER K67 kv KT LA RE R
FRF LS TAMehle w2 453 2 X TAM > 2 %23 54 IRI £ v > 4
Ki67 e g F12 3% 3 olive oll ehie®] » 2 E N3Gt s oy L ®
(g}.l_ B) o
37 %3 TAM 2 IRI 1 % = X R 50 & 0 M A Fl& e P

A 1 TAM "8 i IRT (648 § e ] » e B %S TAM = 2 (5 2
IRI 5 T % 8 > 0 B~ RNA k& 7= i 4p b A 714 s 47 - PGCla &

R ERLR Y ERPAT] KF RS F M A IRIE PGClo A F]4 R
B TAM ihie B kg % 8 > %4 olive oil (hew|(Bl+ = A)> H & & S8 i
WHARFEIRI 32 HILTLES TAM> 5 HEFNLE > L7 UFR A
IRI % %5 TAM ehiew) > p 548 i 4B A F1% 3 32085 olive oil &%) g4

(F1+ = B~F) -
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38 %3 TAM 2 IRI s B L wm%e ik 2 4 & FlF i 1

7 43 TAM "% i IRT 245 & cos ] > AP haa § 8 TAM = X {8 11 2
IRI {5 T % He 4 > 40 B~ RNA ke 7 88 L e e 1 2 4 £ 7|3 A F 4 Rs
170 FEHREFFRADFLT TAM = % (&> THDES Lwre jkd A 74 e 4
£ olive oil vhibljprt ¥ @ lgF A 8 > i § 4 IRI % %5 TAM ¢hiew| Tnfa 1 %
I11b AR R BEF R85 olive oil (hew|(BlL - A)e i il fFe
TAM = = {5 T2 £ F]F+ A FARE ¢ & oliveoil e wiprt T g ¥ £ £ »
e g A IRI# &3 TAM ehiew| Egf A %14 A F % >0 43 oliveoil ehke | (B -+ -

B)
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e W
4.1 A& TAM ¥ 12 % & IRI «df §

$245 5 % ¢ BUN ~ Creatinine en % > # M 73 A E_ & IRI % & % & %5
¥ f

Jir

% %4 TAM 364 % i< IRI e AT G ARR > TP APEEPAS £ d o LR
WL R ARET L B4 G EA T AN 4 Y FRAIRID 2 X %7 TAM
e WA B AR R g 0 & TUNEL 2 ¢ e % 3R IRl w &5 TAM e s >
e k= anfic P B F MOT A oliveoil enlew] s fmPe k= 4B M eh3-v % IR cleavage
caspase3 % cleavage caspase7 e7% % TAM ‘e %] feit » B4 L L 5] TNF-a ~
IL-1B en& A %S TAM enfe s & ™M m 4 £ F]F EGF A T4 M A% TAM
e A IR B o AR B A T PGCla %4 TAM shle w4 iR 3
bR A S TAM & IRLE § ' 15 o

OOBRRETAM L avi- RERETHR G ArE T 26 AEBTHEG S
Jeit LRl 1 45 - NGAL 12 2 KIM-1 ie g s » & RIS % - 2 2% L3 %
4 TAM > n % ® NGALE BE W IRI=m ¥t 27 a 22 Friakh¥xrild,
R A IRI 6 % = X P77 MFRLES TAM e w]d % ¢ NGAL £ ¥ % - =
P o PR E MY AT olive oil ke s 0wk KIM-1 eh& LA IRI 4 % - % %
5= R YA LS TAM e s kg F M3t %4 olive oil ehie %] > 77 7 KIM-1 &
AKI P& 3 40 chig & 9 NGAL 1% (87) fo Palin % 2 %75 ¢ # 3> + & fi2 7 IRI
6 m?® NGAL £ A IRI{8 24 | o e S 5% »m wp? KIM-1 #4310
Rl IR {8 24~72 | PERF4FE 2 (88) ) AA P f % E% Y FHMIRIE ¥ - X &
KIM-1 17 2 NGAL eh£ R _F48$ 7 - R > 57 &t 4.d s "F}f A & IRI 15 3 4¢
g B A - HRATR 0 A IRI 8 % - = NGAL & IR © g1 g% > RI 4 %
22 eHTELKIM-1 £ R AIRIf6% - X 2 5= X QB AED S G % > A

%

PAIRIE® - X ME % 27 URERILS TAM /e n KIM-1 4 i %5 olive
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oil e ®E s i5x 7

e FLS TAM enfe s &
AL AR > B3 TAM 0
425 oli

el

D.
—\\

IRT £ 4F i A2 A et b ©
Ul A RIS B €2 TG > ARG G RN
olive oil che Bl fir » 2 1 chw i R P H W
42 TAM B E M EHTH G ehindn sk
AR E R K TAM & £

R o] R N

R

olive oil e 5|

R AT ARHETHNELTH G LT
FPERAIRIFZ ARA%H - A R8T 1 X04F5Fiflld
A £ e w] ﬁﬁ{&IRIﬁﬁéﬁ,‘%% =% 02% 01%
IRI ¢ BUN % Creatinine 1% L&

-

P )

Fu'g_aé.’i'ﬂl?z
ekl cnTAM & 5 & % 20

TR

2F AR o - AR

olive oil &% 4| J AL 5
5.(89)) m AP S H|E P 5 400 -

£ : A
’Eﬁé ﬂ'\q;?')% ]% * mZO lﬁ lj '— ’TAM |j£ H I)“’B\j_;}’ﬂ
v 3¢ (albumin)% & > ¥ & F 1

2
ECADNE 1+ NI IR
3 g M i e

THRERFesd o
e ’&3,%

B—T—W;?;‘

S Hcg

F 44 #5(0.1%) € 7
e S TAM 18 58 TER X 5 ok ? d170~80 £(90)° 7 Robinson
Ay P B A ) Bl- X MH R (50 fesl )i TAM (8 > w % ® TAM 12 2
P R R € i E (<10

/ I

5/EA) 0 L R R R
s /EA) FRERER T 200 ERF 0 THE 0 o
3 A

P(<1 3
i iferd 2 sk ATip| i oh TAM
B i e XS - 200 F R E o THE A E S TAM 1810
PR ® TAM 2 23k & X & 600~800 7 /% 2
370 PRI TR IR ARE
B

2 (8RR B AT R
E-T—’?;ﬁl/& g X T‘ v P A 10 o) R F Y
RI1E TAM 2 & dbde 0k B g F 3 40> 6 50 /) PR 08 BIRT A B B (91)° F1t F TAM
AEd Bl TReBE AR P FCHELTH G I EARI» = 2 S5 - 2
B4 - X400 F R F 2 THEAENTAM » 2377 LR ENY § RSk R D
TAM &7 15% >m 4 IRI % = X2 %5 200 2 100 ST RE R R e
o BOBRAR 1 Rkt 3 4o 400 S THE e n] Rk F o JLR
RFIZHP LA ey T2 £33 TAM 2
P ELTIHEG GG

-
Sk R R R R
Eenier o FREF S RAg A KT L b
33
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TAM 6 » RlB 5% 2 T%Y TAM 2 2 S3th ok » LR L EF 48 o
4.3 ’?Eﬂa TAM féigﬁ NGAL 32 KIM-1 2 2432 kR

KR BHRESEY VP URRIARFLT =X TAM {6 > % F L2 7¢ NGAL &
55 NGAL A 514 it 427 olive oil ehiew] ¥ 5 ¥ # 4 » %Y KIM-1
AFZRERFLT 22 TAM SR HEEFH 4 AL #R TAM ¥ J‘I%d it
nitric oxide synthase(NOS)4p R B i 34 # fw?e /& = (92) » Rafal & 4 & #IF5R a0 40
BWEFFAT  FRTAM 7 Ao AP 33 kR > T E 1V REAENOS, #
NO % &3 4 (93) > NO R|¥ 1135 ¥ i 93} & cytochrome oxidase & {214 %
peroxinitrite el ki FF LR A foiwmie = i 4 (94, 95) - NGAL 2 3 KIM-1
AR E L A ALY €M (96) 1S F TR F RS g T ¢
® 3 NGAL # H 40 (62, 97) > FIpt 3V P 4aip] fdet 3 0 TAM ® 2T 0 ¢ 3§+
BROLE R AL lmre X P F VR4 BT EHROFHER 40 NGAL (e s 0 @ §ERS
3 4e NGAL 17 2 KIM-1 th4 0 A k8357 1038 (79 SRR T %0 2 W50
3 TAM (s 5% R4 53R - NOS EH ~NO eh4 LT P18 - w3 @
NGAL ek g 7 599 BE mgheh o of d phd o sfe LR - > 2 hf &
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%2 - ~PCRZi3l3 B 7

Gene Sequences (5'to 3")
Cre
Forward ATCCGAAAAGAAAACGTTGA
Reverse ATCCAGGTAACGGATATAGT
Pax8
Forward CCATGTCTAGACTGGACAAGA

Reverse

CTCCAGGCCACATATGATTAG
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% = -~ Real-time PCR 2_31 3 & 7

Gene Sequences (5'to 3")
Atpafl
Forward CACATTTCTGAATGTTGTGG
Reverse GGTCTGAAGTTAAAGGTCTC
Atpaf2
Forward GAAGAGTACCAGATCCAGAAG
Reverse TGACTGTAGAGCTTTCTGAG
AtpScl
Forward GCAAGAACGCTTCTGATATG
Reverse TTCTGACAAAGACAGCAATC
Bmp7
Forward GTACGTCAGCTTCCGAGACC
Reverse GGTGGCGTTCATGTAGGAGT
Egf
Forward GCCTTCCTGCTGGTGTTTT
Reverse CACCAATTGCTGGTGATTTG
Gapdh
Forward ACGGCCGCATCTTCTTGTGCA
Reverse AATGGCAGCCCTGGTGACCA
Haverl
Forward AAACCAGAGATTCCCACACG

Reverse

GTCGTGGGTCTTCCTGTAGC
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Gene Sequences (5'to 3")
Hegf

Forward AGGAACAGGGGCTTTACGTT

Reverse GCTGCCTCCTTTACCAATGA
IGF

Forward GGCATTGTGGATGAGTGTTG

Reverse TCTCCTTTGCAGCTTCGTTT
Ki67

Forward CTGCCTGCGAAGAGAGCATC

Reverse AGCTCCACTTCGCCTTTTGG
111b

Forward CCCAAGCAATACCCAAAGAA

Reverse GCTTGTGCTCTGCTTGTGAG
116

Forward AGACAAAGCCAGAGTCCTTCA

Reverse GGTCCTTAGCCACTCCTTCTG
Len2

Forward ATGCACAGGTATCCTCAGGT

Reverse TGGCGAACTGGTTGTAGTCC
Ppargcla

Forward AGAGAGGCAGAAGCAGAAAGC

Reverse TCCATCATCCCGCAGATTTACG
Ssbp

Forward CGTCAGTTTGTAAGACATGAG

Reverse

CCCCTGATCGCCACATCTC

61

doi:10.6342/NTU201804224



Tfam
Forward
Reverse

Tnfa

Forward

Reverse

GCTTGGAAAACCAAAAAGAC

CCCAAGACTTCATTTCATTGT

TAGCCAGGAGGGAGAACAGA

TTTTCTGGAGGGAGATGTGG
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o

RIFLE AKIN
Cr/ GFR Criteria Urine Output (UO) Criteria Cr Criteria Urine Output (UO) Criteria
Increased Cr x1.5 uo <0'2 ':"'kg'fhr Increased Cr x1.5 U0 <0.5 ml/kg/hr
; or xonr or x 6 hr
Risk GFR decreases >25% Stage 1 20.3 mg/dl
Increased Cr x 2 UO <0.5 mi/kg/hr
Injury or x12hr
= GFR decreases >50% Stage 2 Increased Cr x 2 uo <0,;52n"|1rfkgfhr
X r
Increased Cex8 | Lo <o.amikghr
GFR decreases >75% x 24 hr Increased Cr x 3| UO <0.3 ml/kg/hr
Eailure or or Stage 3 or X 24 hr
Cr 24 mg/di anuria x 12 hr Crz4 mg/di or
(“;'tzh Oacute ﬁe (with acute rise | anuria x 12 hr
_dedemgly L of 2 0.5 mg/dl)
Persistent ARF =
Loss complete loss of renal function
for > 4 weeks
Patients who receive renal replacement therapy
ESRD End Stage Renal (RRT) are considered to have met the criteria for
- Disease stage 3 irrespective of the stage that they are in
at the time of commencement of RRT.
2 L4 H
- &R G BERE

%= Bl 5 RIFLE (Risk, Injury, Failure, Loss of kidney function, and End-stage kidney
disease) i E & 1RE » + B & 545 5 PR E % (Acute Kidney Injury Networ,

AKIN)iHZ_% {538 o
ALK R

Cruz, D. N., et al. (2009). "Clinical review: RIFLE and AKIN--time for reappraisal."

Crit Care 13(3): 211
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