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Abstract

In an aging society, aging and frailty are prominent issues increasingly linked to mortality. Our
previous studies indicated that reduction of XBP1 expression in the unfolded protein response
(UPR) contribute to chronic kidney disease(CKD) after renal injury, suggesting a connection
with aging. This study examined age-related changes in renal function, antioxidant capacity,
and UPR in mice. We found that aged mice showed impaired renal function, with lower
glomerular filtration rate and higher levels of injury markers NGAL and KIM-1. Molecular

analysis revealed decreased antioxidant activity and increased CHOP expression in aged mice.

Using an acute kidney injury (AKI) model, we found that aged mice had more severe functional
decline, higher serum BUN and creatinine, and greater tissue damage than young mice.
Although antioxidant and UPR responses did not significantly worsen post-injury in aged mice,
there was a trend of lower XBP1 expression and reduced lipid metabolism and mitochondrial
activity. These findings suggest aging negatively affects renal function, likely due to impaired

UPR, lipid metabolism, and mitochondrial function, warranting further investigation.

In conclusion, this study provides insights into how aging impacts renal function and the

mechanisms contributing to frailty and injury.



— ~ WiFEEk

PEEIRA L e RIS - TREIERY 1993 S A mlic (b1t - 2018 FFE AEiitt
» HEMRES 2025 B A SRS - WE—Frr (A EFED - 2021 5 E—) - H
BRI, ARV E RS LA SRR - BEFRIYE & - REEEHES
AOtEE T > EFERE SIS - #GEE NI - ILAZESE - JHERRE TR EEEE - I3
Sl B2 b (Ageing) B2 55%E (Frailty) (Cooper C, Dere W, Evans W, 2012) - 1k
EEE I —(EHERY ~ ATV AEYERE - Z i ARG A A SR AR AR
TR EAAE - b IPRREML > BREMERIRIUIRRGY - R ERAEYIET - EIIE
A —EEEPRFRE > RN AR —(ER B (R ESIRGES - AIFREZ N TT > i A
Fr A HGHVIRLE - HEMEEIRENIRAE - PRI HERERIHRENZ A - HEIEET)
REMISSAITIRE RALE TR ~ BEHERE] - (ERERRECRIES - By REARE A
PRRE T E AR > DURCHB I IIMERGS - (B REE G EINESS - BELUEE IR
BN HAERRE D2 B2 % - tHSE e U R NI B GEi e R g i+
W EIE M AR ( Gaetano Alfano, 2022 ; [iE ) -~ SRR HIE =18 VSRR IE AR
Z— EIPEAEEAEEE R (Chronic Kidney Disease, CKD ) HYABFHRH R, - 12
HEEEREEAOT  EIPENERRES & 1196 MEREE ENTHY CKD £
o PR EBUREITIEN BN 60% - EHAWZEHE N R IE B E DR R E b
# V)RR (Jacqueline Wright, 1985-ongoing ) = tEF - ZEGFHEAE CKD HYRTAFEELARELA
RS PR SRIBILAHR - 15 78 B BB Ay 9 U e\ bae A (L e b VI AERE - s fg AL
RhiE R R R (Acute Kidney Injury, AKI) &5k CKD HYS8E - [RIEL - BMTee R
AT E B B AT = ISRV AR 8 > A BN T R R R AR AR A -
EREFRENIERE LRy < B IR > BT & 2 0 B N = P PR R -
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1. AKI 2] CKD #fzE :

BREIRG - R - EEEEYNEERE - G5 EER 2 IE - SRR AR
Gy S ERI AR R ER4H - RPN EEHRG T RE B EAIHSE L ~ S5 ERE » IR
ZEARIIE B (End-Stage Renal Failure, ESRD) » JtE4 > BUHAIEIEHTA [F] SRR
TEAERITER - —LL4HiRESE R ~ FH4E - i~ EREVE A A AKI S4B VEZ 4 -
Y SR LA E NERBEAL, 320 A CKD Il 4% H#E A ESRD FEES - K7 4 Ry e i
# (Epithelial-Mesenchymal Transition, EMT ) &2 LeRE S —E( 57 -

arrest

fibroblasts

Activation of

! | G2/M cell cycle-
| immune cell

Activation of ‘

Adap

Tubular atrophy :
1

. 1

, | Glomerulosclerosis | |
1

1

Interstitial fibrosis | !

Renal anemia

Peritubular
capillary loss

2. AKI Effgz e .

NEEHYE TR - ARAE(LAT CKD » 145 AKI FYREZE - BT 2B EIREEAR
SRR R AR o B AR A AKI R TR ATREEEL CKD B g an e b - BIEE 44
BRiEE=R (Glomerular Filtration Rate, GFR) {LISF52 4118 - AKI & HFR 2 CKD fY
ERPRTERE - AKI BB S aniy s B E R Th i IR I HBE BT AHR S S e M
5 [REHITE] CKD AHRH - i fs AKI & CKD -



3. AKI 1% ] BE [A1 B e

AKI & iTRE G HIERELER - —TAMIFESHR > BOREURE AKI HY{EESAELE - &L AKI
A S 5 BRI T 22% = AKI #4119 CKD B0 /& RIBS M AT SRR RIBE L%
WENIMHBERIR 3 3R > AKI (EIR G0 T 0 1 58% » LU ZEE fe il 1 40% >
JEEPEEE 0T 15% (John A. Kellum, 2021) -

4. AKI 1% BLEA Lt Bl L I

WHeHE B REE LR EBEREE NVE TR - B LR ER R E AR -
TEEALHYE R > Z(CAHAEAT G2/M HA= AR A B e Hr 2 i - T P 1 A
{BEFREE SRR R TG HE S U RLER RO E R S B R G R I
FAHERERAIIEE LSS (David A. Ferenbach, 2015 5 [&T) -

 Alte growth factor expression

Chronic KIM-1 expression
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Bl ~ AKI 22 i 33 5503 = 032 38 (David A. Ferenbach, 2015 )



(=) BHRefatR

1. BfazEkEJEX (Glomerular Filtration Rate, GFR )
B4R e B AT B R R B BRI At B — B RE /T » EgEE FEHRNE
{EMZHEEER - BeREREER A/ MUCE B Thee iz -

2. MUERZEE (BUN)
FRE (urea) BRENEOBERHMERNEY - WD T/INESEBGHKER - o s
A R FE FARAE E AR GBIV IIRE MR IR - RRERERE TS R

BB FTHEZAE -

3. PILEEET (creatinine)

FILEERTS B AL AHA G - MEPA & B PRIRHR - (Bt D2 ey S Rig AR
M E - BRIR b B e iR R SN IEAT B = B2 1S DREIRAR - CHZABEET
FEARN - BEE—e0vE RSB > KEREMYBEEN BT T NESEE
SREKEEFRL, CHE/INEEA EEER A EERTHIRE ST - BT LRI W & # A &
TLENF S - —EEEEIR INAE TR R RIE AR =50 2 — B RS - AILELET A S BHE -
I} o

(=) KRIEFE K FE (Unfolded Protein Response, UPR)

1. oy
WEH (ER) BEELENER - AT - SR Aipeny P 2RAES - &
HE BN SERRAAREILE T B R SR - EMENEET RS - ERNEEES
(ERstress) > ifif UPR 4R R ERIS LR E M T RIS E - T E SR EAEFTA M ALE)
Ve A B R RG22 A2 ) 2 T2 e FE PR BEHY

2. HHY

(1) EaEE R A BRI R IR A I DhRE -

() IEFFEEELEITVEMHE > T-H=4EH (chaperone protein) -

Q) LB EWEREN TR R E B AR E IR T2 2 (ubiquitin) Fr5 [EHYEHE

e -



3. EHEME

EWEHEBR ) ARGERMRS - UPR AIRA SR TIPS ZARESE T - AT UPR Ff
GBS BB N AR - RISEE - SIEE - BREREMEPIN - BHE - Bl
R s ~ TMERTIREGAIIACRAL - FEMSMER P o > UPR AV L G B 20 S R Bl i
figtai4e (b (Chih-Kang Chiang, 2011) - [t - 1% UPR HafHYSE BEERTH Y EF A HAE
HAEGHE TAVAEYIEERE o DU SRS UPR AERE RO THI G D e i S R S -

4. 5y FHER]
UPR ERERZE A7 B 40T =1 - ZE & 1 #E{ THRER © inositol-requiring enzyme
1 (IRE1) - activating transcription factor 6 ( ATF6) #[ protein kinase RNA-like ER kinase
(PERK) - i@t /&% #EEA glucose response protein 78 ( GRP78/Bip) 45& M ERFFAE
ATEALIASE SRR - EBRITBECMHEEH% > GRP78 fi& UPR A& H PRI
K RIMERGEEREEE A EE (BT -

Misfolded or unfolded proteins

g %ﬁ

[ IRE1o. 1 ATF60
RIDD
TRAF2 l y XBPtu Regulated —
AR Ire1-dependent @ s

l decay
elF2a @ «—§ e|F2a @ l cATF60. () Golgi
JNK mRNA decay o0
Antioxidant 2
—
TF60L

> 8% Oy -
Translation  (ATF4 ) —> (CHOP) —> 0 _ ¢ s e {

Apoptosis
\
)

ATF4 I XBP1s | GATFG«) I

Autophagy ERAD ERAD
g Redox homeostasis Chaperones and foldases Chaperones and foldases
s Amino acid metabolism Lipid synthesis ER and Golgi biogenesis
°

B ~UPR = f&F i /g4 (Tingting Zhang, 2015 )

8



(1) Inositol-Requiring Enzyme 1 Alpha (IREla)

IRElo 2—fENEMERHED  EFrA SR PSRN GRS - EE—EENE
MPHVE | WpSREE D o REHASMEE ST FH - &5 GRP78 - DAB2IP -
TRAF2 fll TAOK3 - f£ UPR jE{Lf% ° IREl o &K %L (dimerization) /H#&iEE{E

(autophosphorylation ) {Efitg7E{E ({540 phospho-Ser724 IREl1a ) IREla BB = E
&5 HE RN T XBP1 #y mRNA 5782 - ¢ XBP1 thAFRINE T EHE XBPL #y/E(LAR
(XBP1-S » XBP1splicing form ) HyZRI - #E(fi IE [ F8H% ER fEEH - DUk ER HHEAE
H[Z# % ( ER-associated protein degradation, ERAD ) BS{EFIAEE(CHHYELA -

IR XBPL (R MEFEAS » IREL BLfERIIFSEA 1 (TNF) Z85HHEAR T 2 (Tumour
necrosis factor receptor-associated factor 2, TRAF2) 45& 584 JUN &5 K IEF (JUN
amino-terminal kinase, INK) J&1t - EEATIEEAH 505 I w] 3860 5 v F A E T - IREL
HIP DRz Bl S PR A 6 Y IREL (=A% (Regulated IRE1-Dependent mRNA
Decay, RIDD) - HEREE &R CEHAIAIREETARE o IRE] o 22 2 BANA A HA{ER - B
SEMEH ~ MEERMEBWER (Macroautophagy ) SEEIHYEFE

(2) Activating Transcription Factor 6 ( ATF6)

ATF6 2 —THESHNEE O e S(bEN - e AN E SRS LEE) UPR -
TEIRSZ FINE 4B T11% » pO0 s 215 5L IS RIS HILE [E] S1P &5 H ( site 1 protease )
1 S2P & H g (site 2 protease ) H#E{TAIL. » B N L/l LAY CAMP i ATF-6 o P
7 (cytosolic/cleaved-ATF6, p50) - UJEIHY p50 LY ATF6 EREEIQHAI - E4HAEX
rh'2Eil ERSE (ER stress response element) [y DNA 454 > DLEEEN ER MHEHE O[5

(ERAD) F1 UPR B -

B 1 #7345 ERSE 71 ERAD Fi#ZE N E 4B TR ESN » pb0 g iz XBPL &5 H HY#EE: -

PUREHZEAHRRE T - 3872 RNA T2 &8 1 BEh+ryss - ARG 4H 83 5 A1 52 Bl visual

perception) -

(3) Protein kinase RNA-like ER Kinase (PERK)

FEPVE 4EBR TS FERT UPR JEAEH > PERK &I & B HUEEE(F ] - BASseEi -
PESEER /185 PERK fENEEIEN AR (N In) F281{b (oligomerization) - i5
fe#t 7 PERK fEAIA'E &8 (C Im) f£ Thr-982 ji Y H Bz (L ( trans-
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autophosphorylation ) - PRI » 8% K Thr-982 {ir BEYEERE(LIP =Y PERK FH{d BN E 4
BRITHIRRSE -

yE{EAY PERK (i elF2 o (eukaryotic translation initiation factor 2 alpha ) #§E&{L » {&M
§IIHI R B B AR DAL RIS N -t - 281 Phospho-elF2 alpha i~ & 5288 ATFA fyEs -
£ BfE1% - ATFA B 24 - I EEAE ER fREE N - A ATER (THEHZ
CHOP) - S(LFEERAVZIR - WE(L REBRE CH RS FIERS{S - PERK 71 UPR HAR]
(e AEAA A IR Y (cell cycle exit) 7S BRI &R AGT REFITHRERYERER -

(4) X-box binding protein 1 ( XBP1)

FENESEEETI - BiP (2 IREla 080T - B2 IRElo REL - B 5K
(BRI AL > A% E(LBBEF] RNase 451K - B1{H4EHY mRNA 51821 [E » XBP1
MRNA £/ IREla RNase #1751 - HECRETRER) XBP1( XBPIu ) JBH 26 {ilf%HEx -
Az ETEEY XBP1 (XBP1s) - XBP1s &R kN 1 » SRS BlE BB E 2]
AYERIA - DUEBEORE A E T BAE T ~ BB E SRR (ERAD) IRV D AESE S
Y2 B A HECREES N B AR T -

ATHARATIE Y - (AFREENE UPR 1Y XBP1 FRIH &8 & 2 B g 4 e e 20 1~
W - HIRE nlaE B OraE B Al Al - e on i 2 5 [RE A B g (b A A ( Chih-Kang
Chiang, 2011) (Jia-Huang Chen, 2022) -

(M9) BB CEHEE

1. FFES(LARTE (FAO pathway )

R BRI E R T /NE D AEERER S [ THE KR - = H
SRR B R R S S A ARAERE B M - PTAE R B A (LY R - il VE F R AR L e
RERUHFERI R EAVHIARES - B S (T ARREARER - RERHER (L2 B B nRE R AR - R
AaRn ey S LEb AT EER RALEE H 2 ATP 701 - REASALEZAVEREUE CD36 5K{E
HERY o RENEERIH TR B T I TEW S 43RSt - B CPT1 /12 » CPT1 #5al fs sk
e A A LIRS 48 A YRR RS 1 45 0 E 2 B8 PPARS )F PPAR-y 2LUER F-10( PGC a;
PPARGCIA ) j& A8 2 ARSI R (LAY & A E R 0BRSS N T - 43 B
FHREL ~ SR & D e 2 B -t - DU S 4R P B A5 ( Zijing Zhu, 2022) -
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2. PPARa

FEREEBRET > BEE/NE LRESIEERI R - PPARa Ml FAO RIEAHEE
HIVFRERE TR - AFTEL - AT PPARo RH G EREZ FEENARITEED
XBP1 3% (Rong Wu, 2014) - {HIEE R » S0 HEEE 5%

(11) PrEadbae

ALY (SOD) MiEE(LE N (catalase ) ZWWiHE ZHTELEE - AafraE
URRE R 2 EMESE, (ROS) HY#EEE (Christine J. Weydert, 2010 ; [&7N) - SOD ¥#BE(LY
H b RERMBELE - B EEE - DNA FIFEEREEE - FEES(bBE DA -
SOD REE b7t » BEEhEWE RO ELE ] - BE(LEEAIE RIS R LSE L
Ry/KHER - TEEERENBE LSRR FER - WA EREIY4HERY £2 ROS &
A= BT - 32 R R 5 [E1F FH 2R s ROS © LA > microRNA 7y B B s & ST (-
BT MRNA G S & e AN TR 2 - (e 2 E 0 EI AR -

C talas
Superoxide
anion

Hydrogen
Peroxide
. CELL
" DAMAGE

@B+ ~ SOD {r catalase %+4v¥ i* &+ iE4z2 & ¢ (Christine J. Weydert, 2010 )

=~ W5tHW

(—) B N b/ N 2 S M B B BRI R B BTN E LRV

(=) thFs N B L NRE Z S B RIR G R ERE (JURR) brvE(L

(=) PelrEs/ N B b D B 2 S ME B BB B TR IS AR B B RO e ~ BB
RESIAITIE(BRE I 0T ERVEL
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R AER SRFEET ‘ 18R FiEs
e | —y | -
P L 2 . 2 L l v . ~ Y
75 ek [ gPCR SRR ‘ gPCR EAEYE ‘
" " J
l 1 4 Y l l l
p N o - N N ~
‘ tGFR ‘ ‘ ME7#r BIAEEE FELHHSIEBE ‘ HeE#RE D ‘ FEREEORE FRBEORE nafsEn

- BB Bt

(—) S&fhi
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o+
¥

: 4 7]

B % (Thermo pico 21)
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B

HEER

1% eppenforf

USB Dual Battery Charger

Small Patch 3x3 cm

Large Patch 3x6 cm

MB Studio Software
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RIPA Lysis and Extraction TG ddH-O

Buffer

Acrylamide Tris-HCI SDS

APS TEMED Load marker
Western Blot Transfer Buffer CHs;0OH R R 44y

TBST buffer HCHO NEO clear buffer
10x citrate buffer 0.05% Tween 20 10x citrate buffer
0.05% Tween 20 10x citrate buffer citric acid

EEEK PBS 0.1% Triton X-100
%4 3% BSA 1y PBS GENEzol Reagent A

wash buffer DNase | DNase I reaction buffer
pre-wash buffer DEPC-Treated water

i WP

(—) BEIE oA ERIEEHA (Ischemia-reperfusion injury )

Fo T TS GEH ALIRENY) B i 2 B B2 B > IRIRL 388 35 i ] e LY B B BT
Rt FE 5 o B AR B ER AR TR S AR R T AR 1 )N B A IR B ] XE Bl © AR
/N B A B ZE (R SR L TR > (S8 PRI BE DR/ N ERARORLAE. 37.5 °C - BlIBRTHlg
ERALEYEEER - TR > MR FHARIBAT RS E VRS, - F-lofe B Bt (i Ay RURE D)
CIFA4G - &9 Lem o FE TR B - B B RCHUEGS - BRI BT R R B - [
& EIBHE BINRSSHIRERT AR - 060 M AYBIAR AL B B - PREFERIMIREE 27~30 7
2 o SRR - IR N - P EIR - REERIIE A - B RIE BRI - 2418
BB R AL - ARG EL - (EHLINERLE - HERTEEGS - SRS LA
YEEET - TlTaE % > MBS IREE R 0.9% A FHEHEK > I/ NEUI B T Bt 2= el
£ MERR IR E R IR G e T TIRE
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FERAFIHY B Bl 4 A FEE (young) MIREAE (aged) W&H - ifi H: 34553 % Sham Al
UIRI ¢ > FrA/ NS EE HiERAE - BRI/ c B AR E 2Rk IR 2= R E I
Bl 7 HLUZ > Sham (/B A g © UIRI SHAE AIDETT IRI P+ -

(=) MmFEAEEIT

/INERRIE TR - T e T LRI (2100 pL ) MUREFH 0 30 7 > (HH A% -
HEOH AR - (R B EAE(Lr oM BUN K Creatinine fEM/RTHYZE(L - 4
T2 RZEtfiteietite R - (EH B EA Lo trEar il RS - BrEE R o B 10 uL i
fe Eteil A Bl -

(=) VIR

B R R EE HYHAR TS 2 EH S TPRAFH 7T0% 85T » RESCHBIYI 0
HETEMAITIR K H&E Heth - H&E stain Z4HE A OV IV 7A L —  BHEAETT
AR EUE SR SSE A A RVE SRR [ - Hoa] DURE il SR A S e
I PHELA] URAE B MGt e b 4L &

(P9) tGFR &8 7ol

R BRI BB ER EFREE - fEE B ey LAE ERGHIES ( Transderma | GFR monitor )
M| Basal line » HERLZ AR RN AT {E EERAGOES 0.5uL &R EEGH /2 lielE (FITC-
Sinistrin) = %45 15 /N\IF1% » (HAHFIRIEEEELER - W THIE T -

HEHE FITC-Sinistrin /3[R Sinistrin StEY)EFRERN DT SOEWEMIAIN » HE
FHEE TSRS S HE B R - fEin ek - PR b FITC AUEH BRI AEY)
A DA (S -

(71) RNA ZEHY

TEEEA AR Eppendorf & PIIIA LIS E 1 200ul GENEzol Reagent » $5/51%

B =S  MESIARIE A o HEEEIIA 500uL GENEzol Reagent iDL 14.5 #EEE()
14



60 F- s L35 1% 2 ¥ Eppendorf &> LA 700uL &5 & - KR ERUILA column:
He Ol E RO - B BB — R - ZAR A 400pL wash buffer + DNasel RIS SR TR
RRE 15 09 o ETTIRIENIEEC - EARIIA SOuL DEPC /K > Bl > BISERENFZHY -

(73) P75 A

Bt BCBPERRE AR - AR AR an LA 96 FLEE T - IO AGEIRAE R EAE
A - AAE 562 nm HIEROEE - #5 FeBd b sl R #E TR UK K ERE RS 2 PVDF
B b o AR > (A SWAYEr TR - BIIA— PSR EHE - KH > FH 5 E 1
/INEF > HET TR ERR NG AR B - ik > (A Stripping buffer ZERpUAZ AT TIHET > 5
ORI NE - SERre T SERAE b

15



2 - PIRERE R

Fo TR B B SRR IR 2 BB ) T AR N B B b N BRI 1 i
SR IIRG - ERAHLAFES (young) FIE(E (aged) Wi4H - 1fH {4553 &y Sham
UIRI &1 - FrA/ NS EE HPRGE - Bl B e B Z iR R D Re = R
1 o Sham 0 A B UIRI GHZAZFAIBEST IR i -

(—) BUEERBIES

B T B R GRS E R/ NEEE L E R AR ER > HIE EE4AEREE R
(GFR) > i H DL tGFR & 7t Hl A K PR ZE (BUN) ~ JILE&HET (Creatinine ) HYMIE K
TRZIERTE B EDhEE _LAVEE -

1. tGFR

J3HT tGFR &5 IR > Thie FACE - B/ NIV E BZ BRI N B -
GERBEUREE D N E RIS R A RRHIR & « BREFHSAVAH I EEREAR AL AR R
SGERIETERA NEAVESS > 503 T2 LRI B TR R R L -

0.8 0.0867
’;-‘ ) .
5 06 e \
f.{ T
o
L(B E 04
£
g 0.2 "
0.0

1 1
6 wks 65 wks

B~ WIGFR W T RAXF 2 Adg it sz o] anF i £ 8

(;‘gr} vegidT o~ o) BURE N FITC-sinistrin 2 £ 02 £ 8 kP E E TR Bp i B )
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2. [fEs

I I HTHIAS SR AT EL > R am i/ N ECR /N - UIRIZH A% Y BUN
FRFEE RS Y Sham ZHAIHY - 7] & UIRI 1%/ BB B B e B <248 PREE 29 PR
SR RSB b/ N85 1) BUN JERETE4RET FRAEEER -

[EIREIY > RN/ N ER b/ B > FEAEIE UIRI A& ITE 7 creatinine SRS HA H
% b {HER BUN R —EEAYE - FECEE b/ N2 481& 1Y creatinine JRE AR LAY
B

A 300- ,ﬁns ®) *
? e 547 | Sre
T 200- * ER *
£ i+
5 527 .
2 100 5,
=t - — =
0

T T T T
sham ulRl sham ulRI

young aged

0 T T T T
sham ulRl sham ulRI

young aged

B4~ vt i gmgr R S TR LB
(AR ¥ 1 gt ¢ BUN i3 £

’

(B)W] ¢ v giit 5@ Creatinine iz £ ©
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(=) EIhRefaiE

Ry TBIEER 2B 2B > BRsGTEEEHE L2 SR EE T
NGAL ( Neutrophil Gelatinase Associated Lipocalin ) 1 KIM-1 ( Kidney Injury Moleculel )
Seilig -

1 qPCR A4S SR a3 - B~z 15AT - ZALAHA/ N g 4% HY NGAL F1 KIM-
1 RN FRAER] - Bass T Z b RIE B Bz 1B AT B B e ik S LA RRAH A1l -

(A) Kim1 (B) Ngal
a * 15 0.0542
| —
§ 47 : 5
. .
.g g 10+
2 ~34 ~
g3 22
< < 5
g s " g
£ by . & 0 L
T
0 T T 0 T T
young aged young aged

Bl - 2 QPCR v e oz £ 1 dpwl2 o] BB
(A)R# ot s dr & i fp v o] BT
TR

18



BEELERE UIRI R KIM-1 1 NGAL 282258 » B85/ (7 UIRI (94151/INEL
B AT KIM-1 il NGAL 2tz Sham ST AIIEEA L7 RIS UIRI
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