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1.2 AMDNNN15248 (Research questions)

ANDNNNISIREUAN (Primary research question)
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1.5 NFALWLUIAMNAA LUN15338 (Conceptual framework)
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ANER: Angiotensin Il receptor type 1, AT,R; asymmetrical dimethylarginine, ADMA; miR, microRNA, platelet-
derived growth factor, PDGF; transforming growth factor- B TGF-B; vascular endothelial growth factor,
VEGF
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1.7 daNANTUIAIUATEESTN (Ethical Considerations)
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1.8 UseTaginaininazlasu (Expected Benefits and Application)
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1.9 2Ua55ANRIAAATUTEUININITIREUASNIATNNTIUNNTUA LY (Obstacles and

Strategies to Solve the Problems)

1. A g unnylunnsdne ludndnaaas uilalaanisiditausunimnidalu

v & a

AnInaany T9lA U EN19M13Rat9NAad TREIRNIZNTLINNTLN LASUANNIINIINE

U a

1
= v

ludninmaeangnAeInINaseaIs

2. ﬂQWNﬁ@WQLﬂa‘ﬂu‘ﬂﬂﬂﬂ%‘mﬁ‘Q@ uaziana miRNAs Lﬁ‘ﬂ\‘]“’ﬂﬂ"ﬂ’]ﬂﬂﬁ%@ﬂﬂ%‘ﬁﬁ

4 v
o

&y o o Py g
VlﬂuLLﬂ1‘llIﬂElV]']ﬂ']ﬁ‘V]m@ﬂ\‘iﬂqﬂiﬁ]ﬂqﬁ‘@lLLZWJ@\‘]%V]NTJ‘J?@UT]’]?MT@E N



UNN 2

NUNIUITTUNTTHNLNLIT DS

2.1 nANNISLAANISUUIAIUDINIINADALADAT WA UNN

NNENITUUNFITI NI NADALAD ATUAUN NI LT UNTLLNUNIENLALNADLALAIAD
ANTLIALRLIUANNADALADA TI1TENAUAILNITUUIFANUBNTUBTANT NIFIANANUILURILTAR
% & A a (9 A =
NATNLUBLTEL (vascular smooth muscle cell, VSMC) LazN1aaNUA9NNTN  LHANN1T

o a &” [~3 o v a a A U ] v a A o =X
pudannIuAan sinang Ivalauiaantiasag QUM IUNNENAeRAREnAgARY Qg

nalidnnaznamanflunaenidesiildsuilasilunsanasdenaliifavaenidangs
ﬁuiuﬁzgm agi1elafimn vanfansanluseauTnanaaznudn nalniiaiiunssuaunig 4
ngw (gﬂmwﬁ 2.1) 1éun

nafineyyaBaszaINeanNTLAINAIRIT (oxidative stress)
AAAINNITALANAATENANTHIUBUYABATT (antioxidants) WATANTTIODYYA

7

Y
a2 . ! a dl a a o Y a < A dl
843z (prooxidants) TaaiansnesyyasassianniAull MliRan1suiadueiief

f
o = = ' a & A = Ny .

LAEN1TNNANEeda3TalulanaRU| dNTAeeuyataszil Ae TuaANWalld (reactive
species, RS) wiaizne RN Tuinsauaild (reactive nitrogen species, RNS) WAL TUAA
"W aandLauallT (reactive oxygen species, ROS)

AN3NTANT WLAIN (peroxynitrate) iAAINUsN3Endne ROS wazlusisnaan
T (nitic  oxide, NO)  HamantAnszfuatsuuvisniunilalilsfuiaa (matrix
metalloproteinases, MMPs) @aiiluanlasduanlunisnsefunisiianisuunsanesuisnans
A :// a a al o v d” = 1 I a dl 1
waatuauinn lnanisiiuauauaetmaananiilaizay uasiiunsdesldsnunatuan

Ny ' = a ¥ (10)
LI VL@LLﬂ ABAATLAY LAZBANARY LTWAY

ANFANBHINUINANTAIULNYININN A T AR AA1NITDAANITUUN AU BT
funuluvaanaena1alia (saphenous vein) WATNTTALANT MMP-2 uaz MMP-9 lu

A | = o (11) ' =1 =£ A 1 o 1 A A
LRRARNAAILTULAEIINLS @mﬂ@nmu Lﬂuﬂﬁﬁ‘ﬁﬂHWWﬂﬂuﬂﬂdLﬂWWZﬂZ\!N ﬂ@LﬂuﬂQNQﬂQH



v
v o

d” o 1 o A % ' 419/} = dgjd 1 YN ¥ o
VLWQ’WEILﬁ‘ﬂ‘j‘\‘lﬁ‘fJS\IﬂUNI?ﬁﬂﬂﬂﬁL@‘ﬂﬂMQI@LV}’]uu AN N@ﬂ’]ﬁ‘ﬂﬂ‘]&f’]%“’N1NZﬁ’]N’]ﬁ‘ﬂ1ﬂ]1@ﬂU

dszanaialinguaw  wenainll dalinnsdnuinaaiunalnnisfndymvaeniaen

o

dl 1 7N dl o % 1 = [ A A dld

2w lunquithelnnenddny 1dun nsfineseduinianazesmiaeniaanneniaenfiinis
gasulugilaelaBess wudnninzeandnivamssdusandnauliinanisiiuauaesans
MMPs sanriuanslainanesl (cytokine) Ainee 1o nanudnaiuisinsnunamed-lusii (TGF-

B) uaztnamana e innunnines (platelet-derived growth factor; PDGF) lugiu™
N198n1GLY (inflammation)

nnesniaL Sas (chronic inflammation) Az Wiinn ssansa T uLesadisle
Ae097 SaadidaAnnTNma AL L AR TR enAanat1aLLuLN Tgen At
Tuanavanaiaudenans ud TululasAluunafintsfiu-1 (monocyte chemotactic
protein-1, MCP-1)"" fuianN1mesiaa LL@@%“fJ‘“uTNL@Q@ (inflammatory cell adhesion

molecule, ICAM)™  wuA-1  (Mac-1,cD11b/CD18)"  wazlnalalisfu suduaana

. (16) kA o 1 o o s @ A
(glycoprotelnlba) Lﬂumu YNU ‘W‘LI'J’]WJWN;“L&LLN%@QHW??QNlFlQﬂWLI‘NLsﬁ@@LN@L@@WH’W

v o oo

ANNUFTUI AL AU UNUDINIR A AALA A ATUBUNNN
AuEALnREIevTadIaBAARA (endothelial dysfunction)

a A dl a 7N dy o o a a &
nazgndannalugiloalamess iWuatvnuansesanuinlnfresaadyiaan
= ' a Aa a o o ' [ [ =
wan Tnadunalnnisifineyyadaszainaandiainamss waznisaniauainaadingsiu 8
=S =® a % 09/1 a a o A
nsAne lunynaasslaenisdneFaumsunisunsaresduduinireswiiinas alie s
Waniaan syudneuynmtaatih liiianinglnFassdaentsinanals (renal ablation) uazny

all 1 d” o 1 alld a o 09/1 a a A 1
Vl13~l3~lﬂ'1’)315]@@?\1 Wm'mwumqﬂmmmmmmmmmmu@uwmmmm@mL@ﬂmmﬂm’]

A o

a ' ' °o o PN T o = A o av a
1uﬁl&’ﬂﬂﬂ@aﬂﬂﬂqﬂﬂuﬂ@'] TUNINADE L'ﬁuLﬂﬂQﬂUﬂ”l?ﬁﬂH’ﬂuﬁ‘%Vl@ﬂ‘ﬂQ‘V]Lﬂuﬂ'ﬂuqﬁlﬁmﬂ

'
o Y

v
naglaoneBeffanitau 1u n19snlnaanunedau (subnephrectomy) tilugiu""”

UBNAINT HAAINNTANHIEINUATRLTNINAADA LALNNTI815FANU (asymmetrical

dimethylarginine, ADMA) araulunynaassniniozlaonaisedy (uremic milieu) @ad
v v
ARANTREUEINN94519 NO wazinliitRainisuunsanesuiiinaanidoaduanuian "’

o o

Aufulunysed wudians ADMA ilulasadnsnylunisinliiinapauiaing

[

v
pasetadyaaniaan waznudfilaelalraiearinnsazanaeans ADMA  lusnenielu

rannigandnautlnmnemniin™®



f @ Inflammatory cell \

0 Platelets

@ Endothelial cells

69/\—» Smooth muscle ceIIs/

@ Aggregation of plateletsand
1Anluszaz1aanilu @ —Zinflammatory cells

o &

wi/ alu —— > Cytokines and growth
. . . G ; . . . Factors release
M :

o % - \/)- Migration and proliferation

dilaw .\< 5 of smooth muscle cells
6-12 LAaY < > Extracellular matrix deposition

! v
gUn % 2.1 nalnuarszzina11esnIsiaNI U AeegHIaaALa e ATUB LN

a

sNo A ;A : ) L .
Lﬁﬂmufﬂﬂuwmmmmmgw] Tugrenne (alternative origins for neointimal cells)

1 v 4
fayani9Anmiede] 8 wud nManuiizesiinasnnenduguiniedaiia

= cs»Laz

s v g |- & A A s v g
AMNNITLMRAANATVNIUALTHUFANNNY  DIN LA 2 qﬁ:ﬂLL‘U‘U ADNITLARNDUNADAITANNATNNLUBDLTEIL

%
a

:/j a a b4 | o a A 1% a dl ] v dl
AINTUNLALLINRTURAUNNITAIVRDALADA LLZWN’WLﬂﬂﬂqﬁ‘Lﬂ@ﬂuLLﬂﬂ\?gﬂﬁ'qﬁLL@Z‘I/TM’]‘V] (de-

U

v v
% =

MWPUITUBURNAT aulsiduaas lulalnlusuanas

o

differentiation) YRILTAR TP

19)

(myofibroblasts)'” uaz ‘i‘ﬂLL‘LI‘LIVIL“ﬁ@ q@'@ul,ﬂ%@uﬁmmnhmz@ﬂ LATNILNANIG

dl ] v d & & v dgl = o [l alld <
LﬁﬂﬂuLLﬂ@\‘]gﬂﬁ"\\iLLﬂzﬁu’]VﬁJ@\iLeﬁ@@LﬁuL‘ﬁ@@ﬂ@’]ﬂJLuﬂLﬁ‘ﬂu U AN UNNHNTITUIALRLABN

a

naaAlRant1EIn InglanizRduauAnfredaanaen®”  vidaudusAniAaANNEALNR

v 1
YDINADALADATULENIIURLTS (adventitia) NAALAUBIFABNITLIALALURINADALADANINLAY

1
al

v
AruAN autnldgnisunnsagesnilsnasnasnduduiinnlunign®’  etiglsfiany

v
o

a d” = N 7 A o 1 N
mmmgmw\mummﬁummnmmama@miuaﬂqwmmL@@mml@mﬂm’]mmL@@mw'aﬂ

wanlugilaelnizad
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[

2.2 TulAs-2151aua NANNUENUNITUUIAN T BIN IS UADALADATUAUAN

lulAs-a15ia148 (microRNAs 3i3aANEa miRNAs, miRs) LHuaaansiauie ldiswa

(non-coding RNAs) Nidauaantsznnns 22 aadlalngd nudihiacuaumaauasians

[ % '

1BULE (messenger RNAs, mRNAs) TdUAauiaIaIn{ILnIsuaun1Insudastduniafog

¥ [

n13uanae mRNAs (JUnn# 2.2)  winannd1Atyaed miRNAs Aa AGLANNII1INNY
TUsENINNIFRTY AT LN AT luaaadailugy THun nnsaenasuauaastas

(cell proliferation) n13u/asuulasgilsnsaasiaas (cell differentiation) LAZNIIFNYUVBILTAR

2

(cell apoptosis) Muannuateuting tewa naiaeais (fibrosis) wadLilaLEe Lazn1g

dsunlaeugilssnasmaanidan (vascular remodeling) Llufinu®

Az lulasanse (microarray analysis) WLANAN1TUAAIRENTRS MIRNA-

(23) )

21% miRNA-126"", miRNA-143 uaz miRNA-145"" aeaunnlunilinaanidanaagny

Tag miRNA-126  ilugtiainusnign  luanief miRNA-143  4az miRNA-145 &

6 o

ANANRUSAUA WU Nailasuulaegdine wazn1TReLANeIAaNITLIAELIRUTAR

ARudeEau”®” 79l N19AAAYIRINITILARAIAANTDY MIRNA-143 WAL MIRNA-145 az1ii
WHAANIINUNFAITDINTINARALADATUAUTANT  UBNAINT TINLIINITLAAIADNUD

miRNA-145 Hifunnelun1sniuannisuanieenaeaueda lamudu-y Juuwmaes 15in 1

(angiotensin Il receptor type 1, AT,R) Wanuaansaenteillulng (phenotype)m)

wanaNdioyae9 miRNA-143 uaz miRNA-145 Ainaann nsAnsiaide ) W 69

WU MIRNA-221 1ag mIRNA-222 ANNAFANITUUNAI1AININUAD AL AT WA WANI LT 1R
1 1 o dl -] o al I'e - Vv dlgl
wsitflunsALANENUANIFaINa1e PDGF inaiuuadnsuznisilulnilaasiadndnuiie
Fau IAUNNTAAANIRINITLAANEaNTaY MIRNA-221 azn1l#AA&17 PDGF 81NTU A96a

! v
o 1

= dgjtv =l
Faianuatielalus

28, 29)

o v Pl g a o . A C
slMLsﬁ@ﬂﬂﬂ']ﬂJLu@L?ﬂULWN“Q’]uQu LL@ZﬁLﬂﬂﬂW?Lﬂ@ﬂuLLﬂ@\?gﬂ?’]\?

o o & o o o

NM3ANEY MIRNAs NdNAUSAUNIuUI A Tesisuaeanaaduauiun lungullsyansna

d” o
nnelnizass
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Pre-miRNA
mIRNA
gene

Pri-miRNA

G |

Pre-miRNA \

Ribosome Translational
repression

N 2.2 duneaunisdainsed microRNA luszudnanisdaaset messengerRNA™Y

2.3 @19l MlAAaULAzd19aY ) NANNUENLNITRUIAIDINTIRADALRaATURUANT

o

NNTULAPNADNURIANT L IA AN AR LN TN AN TUUIFURLETI VAR ALADAT

1o o A X

aunuTudaulnalduiussunszuaunisdniay taun ga17lalnataiinguauinasan Ay

(interleukin 199 IL) yadszinnidu pro-inflammatory LA anti-inflammatory THun IL-2,
IL-6, IL-8, IL-10 uazyemlasfa unAmas-ueaadn (tumor necrotic factor-alpha %39
INF-Q)  agelsfinnn wudnganslalnaediiailnafen 1w A edeiianaasiann

v 4
a = [ [

FuAURNNNLANTRY 919l wudn @19 lalnAneill s NN NAINaAaN1TUUNF 229
A uB: a a 1 a o o o A 1 '8 dJ v 1
waanRanduBuiNeteltdAnyAe nguinsmunawas (growth factors) eliun neud
Wasuilsinanunalpas-luin (TGF-B), wantanalaiinnunninas (platelet-derived growth
factor; PDGF) waz anamraseulniiaea Innunnimes (vascular endothelial  growth

factor, VEGF) wilu6in
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2.3.1 TngnunALaas (growth factors)
TGF-B1
Transforming growth factor-beta 1138 TGF-B1 duWusiun1Ivunfag0INiianans

1 v

= :/J a a A dl Yo [~1 = ¥y o o o o
wenduauiinn tnaenizluvasaaenan ldsuunaiay Autihananidusadusanssuaunnsg
proliferation  agelsfinn lulnnadninaassi lEFun1senfinsafe vein-to-carotid artery
grafting W91 nanoparticle-mediated TGF- B1si|encing REAANITLAANADNUDY MMP-1
LASANNNTLAASRENTRY TIMP-1 dana lHnAN198uEIn1su U Arrean il anaaniae AtWa s
3"

wanainil TGF- B dadinalneuldshiu Smad3 deazlilnszfuliifinnszuaunis
VSMC proliferation wazeinu nuclear p27 export @vaglinseduliitinnisuunfagedniis

A o’/J a a (32) Ql 1 o’// o [ %
vaanRanduauian "’ aslindnii TGF- B dearunsansyéiunaln ERK-MAPK lu VSMC
' = v .y a - . . = So &
HultlsAu Smad3 lFann1eniiafon  Ineigatiann VSMC Smad3 silencing HanBeie
N7219UN1T TGF- B induced ERK-MAPK phosphorylation 16 uazfinuin Smad3 fins
QI dy 1 ' va v . | o (34)

LAAIDBANLNNAUNALAINA LTNN1INILHAUNIELIUNNT p38 phosphorylation i

CTGF

Connective tissue growth factor %38 CTGF HANNANAUSIUNTZLUAUANT
fibroblast proliferation, N138319UARALADA (angiogenesis) WAz extracellular matrix (ECM)

. v a i ! dl . . (35) .
synthesis ~ @uUEFIUIN CTGF Wudauniiarasnalnlu TGF- B signaling LAZNLIN

o

CTGF mRNA 1uVSMC aziindutingadetluaniozidsciunglaags uay CTGF

v
= o o o

silencing Tuvsmc ATHADANLAEILIENNTEUIUNIT ECM  deposition, proliferation Lag
migration fiAna NN amiaatiaasnglaa””

ATF/ EGFR/ Nox1

N3189UNNTANHI1ENE Amino-terminal fragment 958 ATF 289417 urokinase
mmmmzﬁmmlmmﬁf epidermal growth factor recptor (EGFR) tN4n19 A Disintegrin

and Metalloproteinases Domains (ADAM) ~ uaNaINt anel ATF £aau190n9eiunIain

VSMC migration H110N19N92U2UN19 EGFR phosphorylation  1kaz NADPH-oxidase 1
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(Nox1) silencing a1:11901709UN1910A ATF-mediated EGFR  activation L&z cell

. . 37
mlgrat|on< )

Ang I/ Cx-43
Angiotensin I Vg Ang |l il potent vasoconstrictor ﬁuwmmfiﬁﬁaﬂu

NT2UIUNNT vascular remodeling TunaaaaaNinITUIAERL  wazdanudn Ang 11 iu

L

growth factor NHAAMANIIR pleiotropic effects anMae  war@ w190l VSMC  1fia

%(38)

hypertrophy Waz hyperploidy b N1788NEN284 Ang Il HUAZIAANIY Angiotensin

Il type 1 receptor (AT-1R) IRRARI YA gap junction Pi38N91 Connexin-43 438 Cx-43 &

v
o o

nsuanseaniiudy denaliidnisa31s VSMC Winau  adnslsfimu Ang 11 azgneiuds

gl extracellular signal-regulated kinases (ERK 1/2) Way p38 MAPK"*

IGF-1/ CIC-2

Insulin-like growth factor-1 %78 IGF-1 HAMNANWUSALNINUNAIR9HINae A
Aeatusuiinnfindunaln dysregulation 189 VSMC migration Waz proliferation  Waz
IGF-1 £l481430n36]1 Chioride Channel 2 (CIC-2) @snaliiiin VSMC proliferation 16@an
nalnuiie

MK

Midkine 38 MK il heparin-binding growth factor ﬁqﬁwudﬁugﬁﬁﬂﬂq:wé@q
MK (MK deficiency) asfinInun A TesHTann A0 AT UBLTNN A A A EURANNTLNALEL

1a9maenaen wazganuduinldenldoudseneuaes MK siRNA  wa atelocollagen
UsnnseenIFinse veinto-carotid graft lunyneaes axiimadninasdesiunisdniay
U3 URanad FuAUTN1IUUIATedHaaaalAa At U NN 1anaeDesaaas 90 Ll

wheufeuiumylunguacuau®’
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2.3.2 n91udnsldu wlamad (transcription factors)

E2F
E2F transcription factor &NWWSALNIZLAKNNT proliferation kae differentiation 184
was Aa1nnnAn®l PREVENT Il study W90 non-selective E2F silencing aznn’if
A 1 o a o o A ai// a a v (42)
‘WZ\]@@L@’ﬂﬁiﬂ@’m’]ﬁ‘ﬂﬂ’mﬂuﬂ%‘mﬁﬂﬂﬂ“ﬂu’]L‘]’)“H'ENN‘LNM@@ﬁ]L@'ﬂWﬂu@uVIN’]‘lﬁ
C-myc
C-myc {lufanszfuNd1Aty (potent promotor) UBINTLLIUNITULNAIUBILTARULIL
1ulsTa (mitosis) N1 MAAANTIZLUANT VSMC proliferation AINNA A1nn13ANEINLE 1A
= o v a . . dzl o L4 . .
Witz 19iifa c-myc silencing 1u e 1iNgzUIUN1g VSMC proliferation anad WAL
o a o o A :/I a a 2(43)
mmiaﬂmﬂumimmmwmmﬂjmmmmﬂm@@mu@umﬂm
Survivin
. A o % dl o o 1 o & a
Survivin 198 svv Lﬂuﬁ]’ﬁﬂiw‘lumﬂ’] ﬂ;%ﬂﬁﬂ'z‘:ﬁﬂﬁuﬂﬁﬂmdﬁl’)‘fm\?L‘I]Z\]@LLUU13~IIE°’1°]]ZQ
. . 1 =l o o 1l o QI dl o o A % a . .
(mitosis) LULALIANUAL c-myC LANADLANLBLNNNANATY AR grunnuilugtin mitochondrial
= ; . h ¥ dqj . . o 16) ¥ a
SVV azdfna cytoprotective function mdgl  1BNAINU svv silencing avtlesruldliinia
N3xuUIUNIT VSMC  proliferation wardninaaeenidu sww  knockdown AzamNsLAA
NTLUIUNIT migration LATNITLAAIDAN (expression) 184 PDGF-AB Wa¥ actin-phalloidin
denaliiriadigisnatlu polygonal shape aannisanizassianasiduly actin filaments 7l
dusuidey™
AP-1
. . I dl o o 1 al
Activator protein-1 178 AP-1 LﬂuINL@Q@W@‘UﬂU DNA 28 WNRNITLRNEAY |
@mmﬁﬁﬂﬁ‘zﬁumzmuma‘ VSMC proliferation, dedifferentiation iLa& migration agqlaf
| ¥
AN AP-1 silencing aziinnisuansaanueallsiu VSMC alpha-actin, €uganszuaunis
proliferation, WAZAANITHLAANADNUAN serum-induced MMP-21*
Ptc-1

Patched receptor-1 198 Ptc-1 10U transmembrane receptor ANUFUNITUIUNIT

embryogenesis UWAZ tumorigenesis  {NN3ANHINULN NsFnENUaeaLRanazinliidngg
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LAAIAANUDY  Ptc-1, NI9LATEYIAY VSMC LL@:m@Lﬂ'&iﬂuuﬂmgﬂéwwﬂwmmL'f?'mm
(vascular remodeling)(%)

Shh/Gli2

Sonic Hedgehog (Shh)/ GLI family zinc finger 2 (Gli2) 198 Shh/GIi2 %L‘ﬁlﬁ\l

N92U91N13 VSMC proliferation 20us Gli2 silencing azgiugiani1suiisages VSMC 191914

anTrALUAY cyclin D1, cyclin E Way phosphorylated retinoblastoma (pRB)(M)

o

2.3.3 ms?ianmqszuugﬁﬁ:u 1 (immune mediators)

TLR4

Toll-like receptor 4 e TLR4 ﬁ@m’&u‘ﬂﬁﬂu transmembrane receptor LAY
pleiotropic activator 2843¥UUNNANAUINNETHA innate system  {NWUFINAY pro-
inflammatory ~ cytokines mﬁm%lw] Tunaasiaani i fuunasuiely platelet-derived
growth factor (PDGF)-incubated VSMC AINNTANHINLIN TLRA silencing Y
ANINANNNIDTLABNNINUN TR 9HT N AA L EeATUAUTNNLE sanTeanNTTLAUNNS
proliferation WAL migration 184 PDGF activated VSMC 15

AlF-1

Allograft inflammatory factor-1 138 AlF-1 Lﬁmqﬂmimﬂmﬁwm interferon LAY
oytokines 3w wuwnlumaamidenfiinisiaiy  Lile AIF- gnnszduasinnaifiniy
IAINTLUIUNT VSMC proliferation AUAAN TN ATt ADA A DATUR LTI AL
fatiwuin AIF silencing lu VSMC AzAANIINILHAUN1IINUTIBEULEN mitogen-activated
protein kinase p38(49)

IP-10

Interferon-gamma-inducible protein-10 3@ IP-10 QNATINANLTARFNN7) BT

macrophages, epithelial cells, WAL fibroblasts ﬂhumﬁ‘m‘zﬁumn interferon gamma anh

= o S & o a .
NN Imﬂmiﬂwu IP-10 11N lunaanlaaanunNITuIALAL zﬁuuﬂgmmmmuﬂmwmx
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v

Qm@uﬁﬁsﬂm IP-10 wea¥idlusis chemotactic wa antiangiogenic effects™

agnalsinnu
LNUMT84 IP-10 flannsvnditessiimanniaeatuduiiundeliifduiiuids

NF-kappaB

Nuclear factor kappaB %58 NF-kappaB Ldua134" ”mﬁmuquﬂﬁﬁ?mmiﬁmm

A alld [ a dgl nI/ = o o ' o o
UANVRDALARANNNITUIALALLNAULS IQHWQ1ﬂNﬂQWN@NWM§I®ﬂm?Q ABNITUUTATUBINUS

= o’/J a a (51)
NARAAAATUAUNNN

2.3.4 vaulad Tushuus (proteinases)

MMP

Matrix metalloproteinases w38 MMP fluenlmsiifldaudfnlunnsiinnismunsa
vasnivaenidendudufinn Tngians MMP2 uwaz MMP-9 azilanantmdusangsfu
smooth muscle cell invasion 715 Ffudumenidn 0 ANNIFNANITUNUN AN UB I AD A
Aenduduiiun™

MT1-MMP

Membrane type 1 metalloproteinase %98 MT1-MMP i1 transmembrane
activator 984 MMP-2 azgnnazfiunisnineulidnessaasiluuwealnsian Tuuyailn MT1-
MMP knockout aziinnsanasaasszait MMP-2  uaaenaleinin Tdnudnil VSMC invasion
199 proliferation(53)

ADAMTS

A disintegrin and metalloproteinase with thrombospodin motifs 138 ADAMTS
saweuloddnAyewlodmitalunsyuaunis extracellular matrix (ECM) degradation
Tatiaenudni ADAMTS-7 1iunnusnnlunasnidenfiinisunaliy feazinuiinfites ECM
cartilage oligomeric matrix protein (COMP)M

LT

Leukotriene iga LT iluansaywuguas arachidonic acid MaAmaNiiFLly

pleiotropic inflammatory effects TunaemaeaNin1TLIALALAZEN194519 leukotriene
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a7im B4 (LT-B4) Auas9uInNIg  T9azdanalinnis4519813 MMP-2 waz MMP-9 A1HN

(65)

2.3.5 tauladd Tushulaiua (protein kinases)

CK1alphalS

Protein kinase CK1alphal.S %38 CK1alphalS MNufinfiAalANnsuLNFaeaas
WATNTLUIUNIT differentiation  WUI1 CK1alphalS silencing azanAnILLNFA2299 VSMC,

% o A ai/l a a a (56)
NTUUNARTR9HIIaeARaAtWE AN wazn1sazanaasidshlalnalay (proteoglycan)

PKCdelta

Protein kinase C delta type 38 PKCdelta NAMNENAREILNTVLNFAI209615S

A o’/J a a o £ dl 1 o &
upenRanTuduiinn  Tng PKCdelta MNutinNiAauAnnIsuiNaR90 9 s LA NIz UauNIg
apoptosis %141 wudnluuy PKCdelta knockout AziiANIz1aun1g reendothelialization
ANNNAINTLIAELAENABALADAAAAS "

MARCK

Myristoylated alanine-rich C kinase substrate %78 MARCKS tluansfamuAny
AN UL UTARALAR AT NN TUUIA2T29KTI A e AL AR ATUEUTANT  WL91 MARCKS
silencing azam VSMC migration LAZ proliferation HuUNa INNMTLNNNTLAAIBANTBIANT

cyclin-dependent kinase inhibitor p27(kip1)(58)

2.3.6 ms‘[maqaﬁuﬁqmaé (cell surface molecules)

Caveolin-1

Caveolin-1 %38 Cavl iludaudsenavaas plasma membrane caveolae LAY
Lﬁilﬁ’mﬁ‘]_lﬂ?::‘]_nuﬂ’]ﬁ‘ﬁ’]\i“] 2484 cell signaling TAun clathrin-independent endocytosis,

. . . v QI d” o v Y]
eNOS signaling, mechanotransduction LufY NIgLRNAUIEY Cavl Az liiinsnsesy

N92UAUN1T ERK1/2 phosphorylation wae VSMC proliferation®
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Cadherin 11
Tudndiaeegnéinaunazil Cadherin 11 Tunaanidanganin Tnaazainissusiaiu
TuianaL@iedian cadherin1 1/osteoblast-cadherin (CDH11) iainsuaduradiiiaitionas

naanaan®”

2.3.7 41984 ¢ (miscellaneous)

Na Channel Na(V)1.7 — SCN9A

@ﬁmiﬁﬂﬁﬂwudﬂm@q@ Voltage-gated Na(+) channel currents (I(Na)) ﬁ'agl:slu

v d” = o 1 o = g n:ll ] o al

agNANINe FeuNINNIe wazdanuag luNiiiiaenaenleeasaNNIUN1IITLAAgUEN
o ' P & - e & = '
fael Tngazunsneanninu luvaasaaneaainiiall Aeazinnsuaniaanaas SCNOA 393
Fae©"

TSP-2

Thrombospondin-2  (TSP-2) iflulisAunilgnaniifsefiiunisaieuaaniann
(antiangiogenic matricellular protein) wusanluNlanaaAReATUALANNALIFAIANT W

PAINTUNAELTDINARAIRER >

Girdin

1
o & o

{4 active-binding protein  AnuxnlunaAaeAAINNNTLIALAY AURUSAL
nezuauNM3UELgLs (remodeling) uWaznN3anBesaTasansLanRv (actin flament)®

G-protein-coupled receptor alpha-q (Galphaq)

v

Galphag \{unalndAyresnisifianismnfiresaiiaiiasalaaaduauiian inaenu

v v dy al Qi o A = o v A v o
nsnszfutesmasndNitaiay tinnumnulunieeade il A udN LT E WAl
22 ZIIANTBINITRANITLIARLTRIUA AR BATUIUNINTY LATHAMNENAUS TN Uiy

64)

T3f1 MMP-9'
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Rabba

Rab5a iluansndnatlunguinaaiuiu Rab famiy wasauldsd GTPases  1ilu
AulsznaudNAI8INTZUIUNIIES9 clathrin endosome  T9inieatin IHAAN1TNWAA

o A ai// a a (65)

1a9nilinannlaaAduauRNN

Human antigen R (HUR)

. . . . A o [ A o I P

HuR 11 RNA-binding protein 4839 HU/ELAV family 1911413171911 19 mRNA 8A2)

wies dadsznaudaainsmunmmas, cell cycle regulators wazanslalnaesl  Taemudn

= al d’j dﬁl tﬂl o A tdld o :/J a a =
HuR AzHN19ULaAaanNNa L LI a1 89NN UARALAa AN NIV AR TN TUEWANA Lasll

ANNANAUS TN NE UL WaRLana e Tnnunnisaas®

2.4 NMFATLANUASTEARNITUUIAITBINARALRAATUAUNNN
NNITLABLATNNTATLANNITUUIFAITENNADALADATUBUANITURNTAN BN
NANBINEINNAINTBININAANIINUNFITBINADALADATUBURN (115199 2.1)  asinglsf
o 1= =2 a a A I ] | dgl 1 I
1 f9liinnsasnatsrAnsninaenisldaniseanssinac wall da1NTanviTeTEae

NNIMLNANTaNAaALAaATURUN NN IAatiNeTls s Ana AN
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F197099 2.1814ATAN9597] NHN1TANHIDNRANITEABNITUUIFRTBIUAR ALAE AT BTN

NANARILINTARITANN )

A

Antiplatelet agents

Aspirin, dipyridamole, thromboxane synthase

. G 67, 68
|nh|b|tors( )

Anti-inflammatory agents

. 69-71
Dexamethasone, methylprednlsolone( :

Immune modulators

o . (72)
Azathioprine, cyclosporine

Angiotensin-converting enzyme inhibitors

Captopril, cilazapri|(73)

Calcium-channel blockers

Verapamil, nifedipine, diltiazem”* "

Receptor antagonists

. . 76-78
Prazosin, Ketanserin, losartan”®"®

Anticoagulants

. . . . (79-81
Heparin, hirudin, coumadin”®®"

Anticellular agents

Antiplatelet antibodies® *

Adhesion molecules antibodies

Antibody to cD18"®”

Matrix modulation

Collagen (I), antibodies to integrin GVB3(84)

Peptides

5-87)

TGF—B, IFN-Y, somatostatin®

Peptide antibodies

Antibodies to PDGF, basic fibroblast growth

88, 89
factor®™ *?

Peptide-receptor antagonists

Trapidil (anti-platelet-derived growth factor)™

Cytotoxic therapy

Colchicine, vincristine, irradiation,

photodynamics(g1’ .

Antisense oligonucleotides

Anti-c-myb, anti-proliferating cell nuclear

antigen, anti-non-muscle myosin heavy chain

93, 94)

B, Anti—c—myc(

Endothelial cell modulation

L-arginine, prostacyclin analogues, vascular

permeability factor, endothelial cell seeding(%)

Mechanical

Stening
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2.5 HAUBIENTRARAITRRADNITUUIAIUAINUIUNRDALADATUAWTIN

Fananigaaliuglsrnaudqadnsfinunimnauaaseuladnaainlaeamalsa -
3 WULLRNIZLRNZAY ﬁqw%ﬁumﬁmm@Lﬂqzﬂ@imﬁ"mmmﬁm?mm LATENTILLNADA

= dl . .
den  ifuefiliinenniazuaenideadauilanaiia Ha1n17taaiilu e (intermittent

¥
(96)

claudication) aann19ztaan luaaasaliieaana™  wanaind dalueninisdnun gl

= Ao A o o & o . i R
nMsANHINATeENNFAanN LRGN luInaIRANEU (in-stent restenosis) TunguEilae

ALAFUN1INITRDNITILENARALADA NIUARALARAYTN 1A VaanlAafAdulaNe viTauaan

97-100)

aanLAIAlaRa (carotid artery)' N19AN N MR ANARBINLINTARAATAAAINITE

(101, 102)

110911UN19918 (apoptosis) 1aLIARLERLNININABALASA WAZEUEINTINNAIWIY

seaetaandniilaFauls uananil daeangeadiinmuantifsiiunisanian Tne

v
o o

ummmmm@@ﬂm@mmﬁqm%me%ﬁﬁ“u‘imma-1 (vascular adhesion molecule-1,

VCAM-1), ICAM-1 kay MCP-1 M lfimadiindanantaiaan Wl liainisomnizinmas

Lmummm@m@@mim 104-110)

ANPFUNIANHNATITARAANTAAFADNITNUNAITDINADALADATUAUNNN RN eI

= = . (8) =X = ) o P
NITANILAEIURN Takigawa LATATUL GﬁﬂLﬂuﬂ’]?ﬂﬂH’ﬂuﬁk}VI@@ﬂ\? NWUIMNNUIUNIDALAB A

! o 1 v
oA v a

P9uYngu IHFuTaadnTaa N U R TasiWaUANT 101,900 + 16,150 Wx.” wlrauiie

k7
a

funlanaesdanvasyngui lailEfuTaeansead IAuA Asrasiuduiian 206,400 +

96,150 14.” (p < 0.001) LATNATNENTARAANTEANNARUARALADA AINNITTANITUUFA

v v v
109UAALADATURUNANT e lEamnINdaussnIanaanlaaATtuaNANIAaTURLAS (intimal

1
oA

hyperplasia area/ media area, IHA/ MA) wudnvunaui lisuenasniensndquszming

a q

waaAReATUEUANIAaduAnNI NI NN lATU G aednTea (1.516 + 0.7275
v v v v
wWRauWiaufy 0.0613 £ 0.116 (p < 0.001)) ¥4H e3L1enalnaesdaean taasanisdusia
v 1
ANTUUIFNIBIUAAALADATUBUNHIHIUNATNNITANAUILITAR LI ALAD AT NLFI D

IARIEALHINABALAD A
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28ALUUNI5IR8

3.1 sduuun1s9a8 (Research design)

NN93RENAAeS lARINAAEY (experimental study in animal model)

3.2 szLllguang94a8 (Research methodology)

3.2.1 UszansfiAnn
3.2.1.1 dszanauung (target population)
1 (mice) maﬁuﬁf CD-1 (Charles River Laboratories, Wilmington, MA,
USA) WWAE 1110872 6-8 flaniniinnnlnangannnisanaiaen (ischemic/ reperfusion
renal injury population)
3.2.1.2 tszansi i lunsAnen (study population)
wy (mice) lunguilszanahuanefifininglanaszeazunen (early chronic

kidney disease population)

3.2.2 mANANSENAIDENY (sample technique)

m%ﬁmﬁ@nﬁuﬂ’m (simple randomization)

3.2.3 MIANUINAUIARAIBENG (Sample size determination)
FsAurBuAfat s TnagasduiuAsaulssaLilas (continuous variables) 1w

111

AnsAnE ludndneaad”” anauns

N:1+2c(§)2

A o > P = | .
Wanivunlit S :mmummLuummﬁmmmﬂquﬂa‘mﬁm (population

standard deviation)
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d =1P-P, | = A1AMNLANANIZUINNGNAILAN (positive
quantity in control group, P.) LLazﬂ@:N‘m@m (positive quantity in experimental group, P,)
o
NNARAL

v dg/
o S(119)
U

C = dApsidsulsiunud A uae B Geinuunlisa

a 005 o0.01

1-B| 08 785 1168

0.9 10.51 14.88

WUAR TALANNTRNUN 95% a = 0.05 uaz 1- B = 0.9 (90% power)
azlipn C =10.51 sai 2C =21.02
f1989AIaINNNTANENY89 Takigawa wavAnuz® wudn S = 0.73 wasivualid d

= 1 azld N Tuusiazngaudu = 1.3 ~12 v A%l azdieslddszanslunisAnmianun

24 67

3.3 N19ALUUNNSIAE

3.3.1 28n15948

N. WIENNY (mice) @189WUE CD-1 [UaU 24 69 whaniiniswtieatilinaniagls

5033 Tnannaynuazaasvaaniaantagaadlaiuiig (ischemic-reperfusion) fafinaynls
= o < a o 2 o o ) a4

1411 50 W9 Na9aNIUEN 1 Ua1iReaninngsn bnann (right nephectomy) (gﬂmww 3.1)

feaznudn laiaua lunnanung antiuiinisgusiaet1ereanyuiy simple random il

v
o

2 g Az 12 Fia Al

o
NANN 1 1

ERE:ALA A NN

1 &
1 CD-1 N azlannaizeds uazlifuamaan
! 1 v
naxy 2 ny CD-1 ANz laneiEaia uazlfifusiasaniaan

Y v v
o o

98 N19911 ischemic-reperfusion 1w gRarlaNn1sAnwlun1sAnETiY (pilot

study) TAEWLANMINTNNIIHNUIL 40 UAY 45 W71 uyazdaluiniainauaesssAuTUsmuly

1%

TagnnzNszazingn 2 dlaniasannsdnlanunn wasslimfiunanisinaniaglnizasangdiunn
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wraana ldifinduwae warinuInyinnIsyNUIL 55 Wi uyazidedaanialussazioan 2-3 Ju
. ¥ Yo " v - o
wasa Ny Fauanslimiudiuglunuvisalumai ldwanzas IAnuguusaanniiundimy
1% o :j va o K o 1 dl = dl Y a
neaesaznuls Al §aduastiensd 50 winidussaznainmunzanuas1dneelu
=2 d’l
NN
1. Mgrdasanigeasuin 30 Un./nn/du ndusisesivaen uszazioaiuiu 20

a o

dulnt aainlaeiisangnindatszinnaasngunaaed
n:l' v o v a =] . (112) d'

1ALeE Nl 30 Nn/AN/AU 819B9RNNIANENTeY Akiyama H kazAy | 7
WU BUIALNTaRaRTes naaad 30 tulastuand (ire lulnsTua/ ans visatdadn dM)
AzWINALAUIALN 200 WN./AUlUAY LATAINNNIANUIIAENLIN 4-5 UM HANszunn 1.4-
1.8 mg

aq o =

98n17A e luN12ANEINAADY

ANgRT N1IAUIMNLEN (Midaedluniu)

m (U3N10) = n (Ruaulng) x M (@austiwiniuiana)

g13aeanTaaN111A molecular weight 369.46 (1AaN molar mass = 369.46
n§u/ Tua) LareNTandnITaalAINULIWIL 1.34 NN/ ARg A9t iHetiuNan T na
100 NA.

iupe Auanluningu 100 Na.uazanld 0.5 Wa.

azlf mass = 0.5 84 x (1.34 nn./ aM39) x (1 AR5/ 1000 NA) x (1000 N5H/ 1 AN.)

0.67 N5N

Aurulug (moles) 1848NTaednNTea = 0.67 nfux (1 Tua/ 369.46 n3w)
0.00181346 Tua

= 0.00181346 Tua x (1000000 lulaslua/ 1 Tua) = 1813.46 lulaslua
vidafnvndesnsiasuulasmiaeadlululnstuans axlidn sruanlulasiuansues

SNTADAANTOA MIUNNAULTNIRNT 100 NA. WAL

=1813.46 lulAsTua x (1/100) x (5/100)
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= 0.9065 TulAslua/ 100 48 = 9.065 ulaslua/ 1000 1A

=9.065 lulpsluans

Week -1 Week 0 Week 1 Week 20
I/R Nephrectomy Randomization End of study

1 week

I/R by clamping vascular bundle
of the left kidney for 50 minutes Right nephrectomy

gUnnd 3.1 uangszazinanTun19iini9Iee wazduneuniswtaathliinaniasniseis

TuLAA chronic ischemic reperfusion with right nephrectomy

v
%

A. WiudeyareauynsaNiunnAseie 2 nqu Uszneusqedeiaudn uazdnsvsu
TilsAusiatnsAnuluifaganas (urine protein/creatinine ratio, UPCR) (1n./nfx) 0 4 dilanif
(M1979% 3.1)

3. NAIRINATLIZEZAINIIANE iudaya uaziot1uaenLNensIaszAL miRNA-
143, miRNA-145, miRNA-221, ADMA, PDGF way VEGF

A, N1INIFUNA (euthanasia) UNAASY INaLALFAIBENIMaanIAaALAdlIn a8 T

-dl dl a o A ogj a a &
M1 (aorta) tWagHanIsilatuLasresnesannresHiivaealaenduduing lnaniste

1 2 1
fnedfiandunlntaunazaledu (hematoxylin and eosin, H&E) WNaLsLiRUMMAUNRL uaz
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ANBINITWEAIDAN (expression) U89 MiIRNA-143, miRNA-145, miRNA-221 Wazn1g

wapsaanaas AT,R lunenbaninaesuilivaaniaaaduauing

A1519% 3.1 22 LNALAZIUARUITNNIANEN

Baseline Right Randomization Treatment & follow-up period
nephrectomy (weeks)

Assessment 6-8 weeks, 7 days after <7 days after 1 4 8 12 16 20

male, I/IR of left nephrectomy
CD-1 mice kidney (week 0) 20 weeks of cilostazol or >
placebo administration
Weight X X X X X X X X X
Hct X X
Plasma X X
creatinine
Urine protein X X X X X X X
UPCR X X

ANED: Hematocrit, Hct; ischemic-reperfusion, I/R; urine protein creatinine ratio, UPCR

3.3.2 NMSRWNALATN15IA (observation and measurement)
3.3.2.1 s luauias

Fnlsdasy Aa nanaNIElRNNa3ease warn17lAsusNTaadmnTan

Foullsnnd  Ae NMtlAasuLlaIn19ruIF199HTN AR ALAR AT UAUTNNN N1T
WAULLaIN19UARAIaNTAY MIRNA-143. MIRNA-145 LAz miRNA-221 Tunensan1naas
NilavaaAARATUAUNRNY N1 AsuLLaI9EAY MIRNA-143, miRNA-145 miRNA-221,
ADMA, PDGF uaz VEGF lulaan waznisudansannaad AT R Tunasaninaesuiiivans

v
IRAATUBUNNN
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o . A aal v a =
WQLLﬂﬁ‘ﬂQ‘UQN (confounding factors) A® NI INLNTARAANTAR ANIATLALAY

pNAUlanrasylatAnn NN AnssNnsidasuLl aeTamy waztiuindaNanas

e |

TIIAINANTU-NANAL BIMITUAZHT ANINLIREBNNTIALNE WATNTUTTRsaMY

3.3.2.2 NN9IRNANTISANE (outcome measures)
N1FIRNAUAN (primary outcome measure)

ANHIHANI TR UL AUBINENTANINANTNUNAD TN AR ALAD ATUEURN Tagl

Tiensdiuszninanaandantuauiuinatuive (IHA/ MA) Inannsfiansosdtiandunind

a = a dl a d’j aAa o1 «d‘ d’j dla o 1 ] o
aulazalaTy el nununlag 1A aaaaaanunmg o ATLALININNUITIN 0.5 .

YAIUAAALADANAAFIFLIDLADAILATN IATAIANTNE ALNUAT 0.2-0.3 TN, A1UIU 3

q

AN Tmﬂﬁmﬂu%”umm TUIAAIINIUY 0.2 NN, N13dtATzas leinuldsuns
ABANNILEAS Image-Pro® Premier 9.1 Software (Media Cybernetics Manufacturing, PA,
USA) Lﬁ@ﬁLrﬂif]zﬁmﬂfmwuwmmﬁ\ma@mﬁ@m%u%uﬁmlunﬂﬁﬁmeuz’iqﬁqmm
v»hL@?ﬁlﬂL‘fluﬁqLmummﬁwuwmmﬁ\mmmﬁ@m%u%uﬁmiuﬁ%mmifuj

N19IANATAN (secondary outcome measures)

(1) nalasunlaenisuandeanaes miRNA Tunendaninaesninaandendy
Buiun 18U miRNA-143, miRNA-145 uaz miRNA-221

(2) ﬂ’]iLﬂaﬂ‘LALLﬂmizﬁu miRNA-143, miRNA-145, miRNA-221, ADMA [mouse
Asymmetrical dimethylarginine ELISA Kit (MyBiosource, USA)], PDGF [mouse PDGF-AB
ELISA Kit (Bostrbio, USA)] ay VEGF [Mouse VEGF ELISA Kit (Abcam, USA)] Twaen

(3) N1TuAMIBBNIBY ATR lunenfaninaenifanasniiendudufisn
[Angiotensin Il (Human, Rat, Mouse, Canine) Antibody for Immunohistochemistry

(Phoenix Pharmaceuticals, USA)]

3.3.3 LATANNALALITNIFIAANITEALANNLANT WY ADMA
3.3.3.1 LATRIND

panadaal ADMA  [mouse Asymmetrical  Dimethylarginine  ELISA  Kit

(MyBiosource, USA)]
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3.3.5.2 N9LATUNAT reagents

1. Wash solution

v 1
% ° o

lARANATTAZANE wash concentrate 100 HAAANT ALIUINAL 900 HAAAMT

a

feazanunsaiulifigamndl 4 asrnadaaliunm 2 dlan
2. Conjugate solution
1ABANNANT peroxidase conjugated ADMA AIEANTAZANE conjugate
diluent Tuams1dq1 1:101  TAaN19HANANS peroxidase conjugated ADMA10
1ulmsans Tuasazans conjugate diluent 1,000 lulAsans

3. Standard solution

FTENANNENTAZAE assay diluent

3.3.5.3 NN9LATANFITAIDENG (sample)
A v ¢ o 1 v a
\a8414 sample #el assay diluent lugnsdau 1:5 Taald sample 50 lulAsans
nanlu assay diluents 200 lulAsang uasaniiuAnngl samples NsizanizaLsaauda

W5au standard 11 polyvinyl plate 96 NN ATNAIAL

3.3.5.4 n1sviAdal
1. NINANANTFAIDENN (sample incubation)
1.1 1%ule multichannel gawen sample 100 Tutasans laluigu microwell
alld . A 5% '
M antibody LAABLIAEAUANY
1.2 Incubate NguuniTiad 20-25 asatmadsaiiungl 60 Wi
2. N3R89 (washing)
AAUNENEEN WAZAN microwell $17 393 4 ATIALE wash solution
3. N19NANANT conjugate (conjugate incubation)
3.1 1Tl muttichannel gatingn conjugate 100 Tulasans laluug
A Ay = p
3.2 Incubate NRRINYNHBY 20-25 B9ATALTEALTUIA1 60 WIN

3

4. N384 (washing)
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aptinenean Lazdne microplate “ﬁ”’]”] 3911 4 pXaat wash solution
5. N1TNANANT substrate (substrate incubation)
5.1 1tlilm multichannel @lmiiﬁﬂﬂ substrate reagent 100 111Asans lalungu
5.2 Incubate figninnifies 20-25 asrngaduailungn 30 wif
6. mﬁyuzgmﬂﬁﬁ?m (stop reaction)
1H1lm multichannel @m‘fﬁm stop solution 100 ulmsans ldlumgu
7. nunaEnLLAaq optical densitometry (OD) neiluszeiziaan 30 wit tneldrau

WasTa9 450 WnTuimmg Al inuunqadaiaaiana W semi-log A i

wN1 Y AN absorbance wazwni X iuAtmNEdndu (mdaendunianiu/ wa.)

3.3.4 1AsaeTianaziEnsinAszALANd NT Ut PDGF
3.3.4.1 \Asasiia

AINAAaL PDGF [mouse PDGF-AB ELISA Kit (Bostrbio, USA)]
3.3.4.2 NMSLATANRST reagents

1. N9FTENANTAZANE wash buffer
1AAA194178zALdNgY wash buffer 20 1. luwinnauina 13 lFinen wash

buffer 500 NA.

v
o Y

2. ANTFITENANTAZANSIAIGU (substrate solution)

v
o VY

NANANTAIEU A 1Ay B TuiBuissiwinduidngoaiu uwazldnely 15 wii
3. NN9ETEINANTAZANE VEGF standard

NANA1T PDGF standard lu Calibrator Diluent tiNaLiugnsazanefafy

Adingiu 10,000 AlAnFw/ Wa. nasaniulitulagaaisazane 500 lulasansld

b

luvaannmaand polypropylene  tialiildansazanaiasarsludnsndiuanas
pxanay taennnualiiansazaraniaudindugega (10,000 Alaniu/ua.)
high standard uazinuualiiansazateniaanudindunngs (0 Wiandu/ua.)

zero standard
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3.3.4.3 nsnadau

1. IRFBNANT reagents WA standards

F

2. R assay Diluent RD1W asluusiazugy

'
o

WAASuFa19 100 TulAsans

.

3. ANA19azANY standard, control 1178 sample m‘luum'@:mu

'
o

WAudsusnasi1e 100 lulpsans

.

Incubate W 2 dalungoungiivias

9

.

v

4. NNNIPAUAZAN 3 AF

.

5. 1ANa1sazang conjugate 200 Tulasans asluusiazgu

ay

Incubate W 2 dalaengrungiivias

u

.

6. NIN1IYALATAIN 3 AT

.

1%
o Y

7. Ana1Tazantsisiu (substrate) 200 lulnsans avlulsasgu LazHINgNLA

B3NFBENT incubate NaMARTTEY

.

Wuszeizinan 25 wii
8. WWnasavaeiNenealATeNalunguauNa
e lEAALLAIT29 450 Wi Tums Anelusvezinan 30 Wi

7 A\ correction 540 432 570 W1 lWLNAT

WA LEdF1aNI N A NN USTLM9Ne optic density (OD) wazsyauANNdndn

9849 VEGF mdnenfluniansy/ ua.

3.3.4.4 AMA19DITTAUANNLTNAULDY mouse PDGF-AB ELISA Kit

o

W&d (range) = 31.2-10,000 WIANTN/ 1A
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v v
o

7195 mouse PDGF-AB ELISA Kit {Anaanla (sensitivity) $iaeindn 3 AlAnFu/ 1.

3.3.5 LAsRITALAAENNTIAANTEALAN N Nt Ut VEGF
3.3.5.1 LATRINA
AanA@al VEGF [Mouse VEGF ELISA Kit (Abcam, USA)]
3.3.5.2 N9LATUNAT reagents
1 NNATBNAIATAE wash buffer

Ananagnsazansdiadiu wash buffer 20 1. lutinauiteli1&iinen wash
buffer 400 N4.
2 mmm’?fﬂumaf@zmmiﬁu (substrate solution)
HENANTRIE A uag B Tutlunnafivinfudindaei uarldnnelu 15 ui
3 nTaNANTazany VEGF standard
HENENT VEGF standard 1 Calibrator Diluent tiauluansazanesagi
AN 25,000 AlANTH/ WA, uﬁqmmfusl%ﬂmmqmmmmm 200 uTnsams’ld
luraannaaas polypropylene HalHlEdarazanaiaeanlusnIndiuanad
AU (gUnnd 3.3) (@15197t 32)  Tneinsunliiansazanefifinanudingu
q9a (25,000 AlAnFu/ wa.) il high standard wazinuunlfiansazarefiiaans

Winduange (0 WlANFN/ 14.) Ll zero standard

N s N s B

/\r\r}./\/\ 2

’70100'0

gUnn?1 3.2 NM31aaAn4 Calibrator Diluent



R399 3.2 WAANLILFEILeINN9IEFEN standard dilution

i . RS EGAN
ans Psnanld | 1Bums ESeloh AN T 5
v, qanel
standard AL Diluent EAPEN AN —
_ _ _ L (WiAn3w/
# (luilmsams) | (lulmsams) | (lulasams) | (Wlansu/ua.)
HA.)
1 40 960 1,000 25,000 1,000
2 200 300 600 1,000 400
3 200 300 600 400 160
4 200 300 600 160 64
5 200 300 600 64 25.6
6 200 300 600 25.6 10.2
7 200 300 600 10.2 4.1
8 0 300 300 0 0

3.3.5.3 n1snadgau

1. WFEINANT reagents WAL standards

.

2. WAx assay Diluent RD1W adlulsiazugu

Audsusnasi1e 100 lulpsanse

.

3. LANANTATANY standard, control 199 sample mluu&immu

Audsusnasi1e 100 lulpsans

F

Incubate \fwnan 2 dalusigrungiidias

.

2

4. NNNIPAUAZAN 3 AF

.

5. 1ANa1sazant conjugate 200 Tulnsans asluusiazgu

Incubate 1uan 2 dalungounndivias

.



6. NINIAAKATANN 3 AT

4L

7. ANasazantsisiu (substrate) 200 lulnsans avlulsiazgy uaziINgNuLAS

.

@5uFtNg incubate NigUn

iusreizingn 25 wlh

8. WuasavaeiNenealRTENalungNeuNA

o ldpAuLAITN 450 W TuNAT Naluseazioan 30 W

7 A\ correction 540 132 570 W1 lLLNAT

o 1 dl v v o/ [ 'S 1 . . s % %
WA LEdF1aNI N A NN USTLM9Ne optic density (0.D.) uazszauANNdndn
989 VEGF e iluilaniu/ 8a8.(A15199 3.3) GaAnsemumnudinduaas VEGF nanulé

v 1% 1 . . !
@’]ﬂﬂﬁ"]?\lﬁ]@\‘i@ﬂ«lﬂ’]ﬂﬂ’} dilution factor NAUIMLINUNA

ANT199 3.3 waAsANNANN LTIz uInaszALAdnduIes VEGF uazan O.D.

O.D.
ANNENTL (WIANTN/ 1],
Assay Diluent A Assay Diluent B
4.096 0.028 0.061
10.24 0.054 0.134
25.6 0.151 0.339
64 0.324 0.803
160 0.708 1.427
400 1.499 2.383
1000 2.834 3.090

3.3.6 LATRYNALAZABNIFIAANTEAUNITUAAIDAN (tissue expression) ARY MIRNA-

143, miRNA-145 iag miRNA-221
3.3.6.1 LATRSIALALENS

Ethanol (Fisher)
Chloroform (Fisher)

Qiagen miRNeasy Mini Kit (Qiagen)
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Qiagen RNeasy MinElute Kit (Qiagen)

Homogenizer (Kinematica Hand Held Polytron)
Spectrophotometer (Nanodrop)

Agilent Bioanalyzer wae Eukaryote Total RNA nano chip setup

Glycogen (Invitrogen)

3.3.6.2 N1FLATLNTULLDLALAITAIDEN

(1) wA@RINULReABaansAnaILal 1Tina 13ngungidiasunu 30 W
(2) MnetfuuenFogds centifuge N1 1500 g WAL 10 udgALiLANTAZA e
Hlusesnaaesvd Wulingdiugumgi -80°C wn

(3) Awiuauialiuaniiul3ngifiugungil -80°C Wi 15siun

3.3.6.3 2umauN1saNA RNA (RNA extraction procedure)
o dl = ¥ 1 o v
(1) UILATBIND motar, pestle, forceps WAL spatulas WNEIUNTZUIUNIN LA
1ls1@annide
(2) dnensdethliaiEiaaanaingifiuguyi -80°C  uAIMINNTATAE UATINY
& A vy
daEla iU motar
3) MluianisAannide sterile razor blade FALLAEIANENUNIIAZAEILAN
(4) 1 spatula  wtadluguian udaladllu motar  nansaNAuLAaTINT LS
fannnldluuaanaun 50 Na. ANa17avane TRIzol 3N nssans 3 ua. 1uld Auduaun
QD dg/
BIT UL

L4 v v
o A o

5) wmsas homogenizer with heavy gauge generator (12 §.) AATULIANTINNA
6) wiTwiearumaanitly 2 dau laaslu eppendorf 3UNA 2 1.
(7) U electronic homogenizer ummu%ulﬁ@%gﬂu TRIzol 1Hifaw1A 5-7 1. 9N
1 v :// = v o dlnl a ol A 09, <1
ALNUDE 3 ﬂiN"] A 1 UM Tcommmmuummumuﬂqmuqmmm‘@uumLL‘NM@@LQ@W LR

2 o Q; a o vy a 2 a Aﬁs’ v
mm@m\'jmmmmwmumuiﬂmmﬂmnmu AIMNTAULN ﬂ‘ﬂuiﬂ
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v k7
o o o oA A

v dd‘ a v dll =
8) feFratngliuiu 5 winnguuniies dunadninznawiieltesedns
A [ 1 a dy dl a % = 0”
wauaesvEa i ANNUINNN1IANATNBUIBNLANTINNLTALEBLE A UNARA 1FBTINEN TRIZOI
dl al al oD ¥ o ai// dl 1 1Y 1 = o”

wWasuandguyiiuduiniauns Wivindunauin (9) se uddnliinznau wWsatnen
TRIzol liasud i ulUnndunanin (11)

9) nnsifunandiagds centifuge #1 10,000 g luaIuw 15 WM Ngungi 4°C
y oA
B LENAENAULI LRI AN HILARS

(10) Aae) AaTdaunlaf1uuu (supernatant) 1lunasnauin 1.7 wa. NdsAann

v v
%

RNase viiifieanaiedilasdiufnuunees supematant eenien

(11) WAix glycogen (invitogen) 15u1ms 1 lulasans (20 lulasniu/luinsans) aglu
URAzaan

(12) N chloroform 13199 250 lulAsang LL%QLMW@E’NLLN%@ 11U 30 N

(13) ﬁ%u@@mﬁm;ﬁﬁqmmﬁﬁm 10 117 Bemnsdunmdiunisuanduaeanslunaen

(14) finmstTuuendaeda centifuge 71 10,000 g uranum 20 il ﬁ@qmmﬁ 4°C

(15) gaenansazaneladauunuga (aqueous layer) luld15lunaenaun 1.7 ua. 7
1/27Aa1n RNase

(16) BN 70% ethanol U3u1m3 1 volume adluusazans

(17) pan N uEeLATa vertex

(18) pagnsFnatLEnng 700 lulasans lalunaan RNeasy Mini column

(19) ¥innatiunendagia centifuge 710,000 201/ l9aTwAL 15-30 AU

(20) wenuaam RNeasy Mini column 1s1911n aanan collection tube (1iu1814
AANILNAY m’quﬂi:ﬂ@u?ﬂﬂu total RNA)

(21) vihgnsdauinaeannduneun (19) dLBNAE 100% ethanol  U3N1mT 450
lulasans annvhisaslidinfudosimies vertex

(22) pagnssnatielining 700 lulasdns lalunaan RNeasy MinElute column

(23) "n3tfunen@qeaa centifuge N1 10,000 32L/A7 WAL 15-30 W7

(24) NIURAUN 22 LAY 23 T1ANATY
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(25) WBngnstinmes RWT 13u1ms 700 Tulnsans

(26) nNNIANENERT centifuge A 10,000 saLANT TIAMNY 15-30 ATl

(27) WWngnrazatainmas RPE 131155 500 Tulasans

(28) Fnnatiuuendagis centifuge 71 10,000 380N RATWNY 15-30 AT

(29) WRNANTATAE 80% ethanol U3N1mg 500 lulnsams

(30) imstTuuendae™s centifuge 7 10,000 2aLANT e MY 2 1w

(31) 1d RNeasy MinElute column a<lu collection tube LL%Qﬁﬂﬂ’liﬁuLLﬂﬂﬁ')ﬁ%
centifuge A 10,000 a0/ 1A LN 5 W7 e 13 column wite

(32) 14 RNeasy MinElute column aglu eppendorf tube WALGN RNase free water
1711517 1.5 4a.

(33) sinnathuendaeas centifuge 710,000 201/47 12811 1 WAT uE2mn
nssausansaegneilEanmn column Taaeiilaudenndiumiuds

(34) 1% RNeasy Mini column Anduneud (20) l@aalu collection tube 1A 2 HA.
waziinanrazanativnes RWT U3unms 700 lulasams

(35) sinstTuuengasAs centifuge 710,000 20117 l9aTWAL 15-30 AU

(36) Wngnazasinmas RPE 131157 500 lulpsams

(37) innn9thunen&aeds centifuge 7 10,000 saLANT A1 15-30 FunTi

(38) ¥ndumenud (36) uaz (37) 11anA%e

(39) lduaan RNeasy Mini column a4l collection tube WAIMMINITUANAQEAT
centifuge 71 10,000 381/ gy 2 wndl

(40) lduaan RNeasy Mini column A9 eppendorf tube LA2LFN RNase free
water 3179 30 14,

(41) insTuuengasis centifuge 710,000 20LANT Whiatu 1 Wi

(42) mmqmﬁfaﬂ'wﬁi’m’mnnﬂ column BEnaiulaadesneFuutinugs (Aueinang

Fnating mIRNA LazFnasing total RNA 181inarii)
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(43) NMN199LATIZHAL8E19 MIRNA LasFaagng total RNA #9g OD reading T/l
Nanodrop

(44) AA3zIFaaeNe RNA ot Bioanalyzing el 6000 RNA chip ia Small
RNA chip (Agilent Bioanalyzer as Eukaryote Total RNA nano chip)
3.3.64 {Igum'aun'a‘zuqumi reverse transcription Az Real time PCR

(1) 1 miRNA 10 w1lunFuuanly reaction volume 15NM3 15 NA. AaliiAn
N?LUIUNNT reverse transcription

2) uﬁ\immfu 14 Tagman Probes, TagMan master mix, microRNA spike-in kit
LAz cellular microRNAs 11"311Ns2191n"3 real-time PCR #ntilasas ABI 7500 real-time

PCR system (Applied Biosystems)

3.4 Ms59usINTIaya (Data Collection)

v
o

foyananun luszndnansAnE3aE Laznan1ImIanensiie] azliiunistiuinad

o ] k24

Tusuuifudeyansnianuaninegroedaeiugusy

a u

3.5 N53LAsIsUdaya (Data Analysis)

nsagdiagaiill feyadelinnm diaueglanais dagau fauas Aladeiag
ALIALATENILU HIATFIU WAZURLYS

nannaeLaNNAgIu I paired-ttest wndeyaiiulfidudnenizninszanadoya

=

1IN (normal distribution) %384 Wilcoxon-Signed Ranks test Tunsiidiasya laiiduanm o

| '
o

nisnszanadeyatng fvuaASaA1AUNI9aRAN 0.05 LazANTEAUAMNLTNUN Fotas
95

annAuIuAael9nIn SPSS version 17



unN 4

NANI52]8

4.1 HaNI9ANEIAINNITANENNARBILUN (pilot study)

dl = d’j [ " =K a o =&

wasanntumanisfneiiduluina lnsiludninaaes Asinisiinisdnsnaaes
11 (pilot study) luny mice Waunm 8 fa  WangLuLLNI9911 ischemic-reperfusion ¥

=2 1 :/I A = 1 aAaa
WHNZAN HANNSANHINLTN svezoan lunisyndavasadentaslainasen1slTinseanes
wgnaaes uaznsiiantaglpisaianmnnzan Inewudmininnisgnun 40 W uay 45
w1 agliiniainausessyanllshuludaanznszazion 2 dUaviudsannsdnlnann
wanliiunanisifianiay e fandaunn vsaanaldifiativiae wazfinuinianisynuny
a = a aa o o 09// o d! Y & 1

55 WWl uaz 60 Wil wiyazi@einanigluszazioan 2-3 Sunasanniimnga Seuanaliitiug
Wugtunnvisalunanlimunzan HAuguussiIniiungnmy mice aznuld

dvFunisiaandnaiieni ischemic-reperfusion was nephrectomy 1 ldwudng

ANLANFNNTL A AN ILINTRIN 10 LA EETY WAz 1THTIAIEATRIINIAASY

o ; -
4.2 TayaNUFIUIINYNARRIN LT lUNIsANEA

naAnilEuyneass CD-1 NRBWIATMINALRRE 33-35 NFNTINNNA 24 FD L1
wynaaeseanidlu 2 nqu Az 12 fa nudnduyiineneunisguiaen (randomization)
ANUIUNGHAE 2 A2 AU $9NRANUILUYNARDTUNTANHISAY 20 Fn wiiTungud

1FFuenTaaanisaadnuan 10 /s uazlAfuenmaenaiuam 10 /a (WNunRsUAIwg 4.1)
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CD-1 mice (N =24)

N=24 mice underwent Chr/IR and right nephrectomy

N= 4 mice died after nephrectomy

Randomization for intervention

Placebo (n=10) Cilostazol (n=10)

a

4 . oy, .
WHUART 4.1 AUIUNYNARDIN 1 lun19AN e

ANEIR: chronic ischemic reperfusion

4.3 HANIFANE

4.3.1 NAURINS LELULAR ischemic reperfusion with right nephrectomy iWatutiaad i
uynAfaNANElaIFass

NANITANEINLINN19 L lNLAA chronic ischemic reperfusion with right
d” dl o Y a dgl o 1% 1 I a a :/I d” 1
nephrectomy Hanuisawmiieatiliiiianiaslaizadslfatinalilsc@nsaan el wudn iy
09; 1 a A d” o all o 1 1 o =
naaesidaeInguiialnnglagefmrazioan 20 dlanilduansneiu TnanfFaumauann
dnandouszuinsraullsiuuazsziuansimsitiulutasnny (55.2410.2 un/niu Tunyngu

nlfFuannasn uar 49.549.4 wn./niu lunynguinlaiuendaeaniaea) LATsTALUANIIAT

1
oAl '

AnulwAen (0.58+0.2 1n/aa lunynaunliiuanuaan uaz 0.62+0.3 un./aa Tuuyngud

lA5uendananiaaa) TaanarsanindoulugrasniaialaFefiazidunimiaiaiiiaitae

v
o

dau interstitium Nann3MUaensasaesle (glomerulus) (FUAMWR 4.1) wananil daninli

Aadnmziiuluden (pulmonary congestion) l&anag (sUn 1w 4.2)
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1
o

| & ~ ~ & o A A PRy & o
@ﬂ']\‘]blﬁ‘ﬂmqll LN@L'LE‘HULmﬂuuqﬂuﬂmqmLﬂ@ﬂuLLﬂ@QLLﬂmﬂQVHV]Nﬂ’]QZPLmL?@ﬁ‘\? LN

dld o a ' aa d’j o = o’l o o d! =2
uwum@mmummimﬂuﬂﬂm wmmwumqﬂmL?mq%umuuﬂmmmw §INITRAIONIAN

NN INTUINITUATNAIINNITNALAEET (FUNWA 4.3) (WHundng 10T 4.1)

dl d” 1% dl 1 dl ] Y a dg’ v Y
gﬂﬂ’]‘W‘V] 4.1 mequimLa‘m\wmugmmumamumuﬂmﬂmquimLim‘qmaimm
chronic ischemic reperfusion with right nephrectomy WUANHULNNNUNEAN1ATE LA

Aaa a Ll P = A o a PR °
@xﬁ\l’&eﬁmmzmﬂmiu LTI (gﬂsﬁf]ﬂl,ﬂﬂ) LL@:N@m&mzm’]\‘i'ﬂ@ﬂ’]ﬂ')ﬂ’]ﬂwuﬂ’]ﬁ‘m’mﬂﬂﬂl@\i

v v
1R ! o

\Haitladau interstitium AN Ingaznudiusasvia tubule An13aanaauna lunjdusauiy

ﬁgﬂéﬁaﬁmﬂﬂﬁ (G= glomerulus, T= tubule)
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—— -

Y g S
LN g 87

dl oa) a‘ dl 1 ‘ d‘ o Y a da' o Y
gUnnd 4.2 uamanmaztifuludesaesyitinunismiaatih lifianiazlnze fdae Tung
chronic ischemic reperfusion with right nephrectomy WUANHEUENNNUNEINATealnay
N o o & A & o = Ao o
N’&"}ﬁ@ﬂﬁ'ﬂ‘ﬂﬂu’]LLVI?ﬂluLuﬂLﬂ‘ﬂﬂ‘ﬂﬂ (qﬁj‘ﬂL@ﬂ) LASHANTEUSINIANIHINTANHNITNIRNE
weiiaiEiadaunan (alveoli) faniuUNAITaIMARTNYIMINagN e lutesdne (A=

alveoli)

cm

1 1 2
gUN W7 4.3 uanaeuinauauiaglismesyilng (L) uazugidninglaiass (an9)
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25 1 L) L) L) L] L)
-5 0 5 10 15 20 25

Time after nephrectomy (weeks)

a

A = s o \ | A & o Yo a
ANRRAENY 4.2 LLZQ@\?LLE?LIULV]EIUU’]M%T]‘LI@QMI& mice Iuﬂ@‘lmllﬂ’]']ﬂ,[ﬂLT@?QLL@:ZI@?‘LIE]’]"T]@@ZQ

p9aa (cilostazol, CZ) WsalaFugnuaan (placebo, PB) funguiinisiieuaeslnilng

(normal, NL) (* uams p<0.01 Waifsauiauiuseazinand week -1 lunguineaniu, #
LAAY p<0.001 Wanfrauinauiuszazinan? week -1 Tunguimeniu, #4# uans p<0.0001

Walrauiauiuszazinan? week -1 lunquineniu oy $ Lans p<0.001)

4.3.2 M5AEULUAIM NN TANINVDINITUUIAIVDINUIUAD AR ATUAUTNT LY
UYNARBITTNINNFNNLATUENNRBNUASENTRARANTRAT 20 AUA

HANIIANHINLGTWINBAN NN TUUIEDTDINITINABAIAD ATUBUTAN UV AADY

! dl Vo = o ! ! dl Vo 2 =

naunlfifuanvaanazinisvundaninnanlunymesenguiliiuendaeaniges (sUawi

o & A o a ¢ a a A o o & P A A
4.4) Iﬁﬂ@qﬂﬂq?ﬂWUQMquuV]ﬂﬂ\iNuﬂﬁ@'ﬂﬁL@@@“ﬁuﬂuVINWWMHWMQLWNﬂu WUITNNUN

1
=

v ! 1 ¥
Pe3utisnaanaaatuauRN NIRRTVl Aaasngui i FuaaanazdAmInndn

o o

Tunynaaenguinlisusndasanmaaati el i@ AnumNana (150,348+5,669 WLy

7

k7 4
A v o a a

109,020+22,380 AN514kNATRL, p < 0.01) KIWLAEATLANEAINFIUTENINNUNTUBUT N FD

v 4 1
v a a =

WunduiLAe (inima/media)  AWU4NMAaALRAATAINYNARDINANTN AT UENMARNH AN
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1 1
=

ARIAUNGININABAIAERATB YN AABNNgNT I FUENTadRTas (1.66 LU 0.77, p

<0.01) (Ltwugﬁnsw\lﬁ 4.2)

200pm n | 200um

JUNINT 4.4 LARINENTANINNNIUUAITBINITINADALRRATUB LN (*) TunynaaaIngu

1
=

MHFuaavaan (3U n) TEnmusrasiuduinuinna lunynaaeangui lfiuendaas

ATea (31 %)

200000+ n 3.0- *
* . [—

E o 25-
= 1500004 ity I
_ 8 s 201
C 5 o
£ © 100000- g 15
ol S 1.0-
e E -
= i =
g 50000 £ os.
Z2
0
0 — T
L] Q ¢
® b < ¢

Qd‘ al dl’j nall o A ug// a a dl o al dal
WHUART 4.3 uasaifuiisuiunaeswiiinaeaae aduduin i smiduluynaaes
ngunliFueuaan (PB) nquilfifuandaasnmaa (C2) (31 n) uaziBeunaudnsngdou

7 v
A o

1 dal tzll :/J a a 1 dl a a . . . 1 1
TEVINNUNTUAUNNIADWUNTUNLAL (intima/media) 7eUINEDINGN (gﬂ 1))
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4.3.3 NTUEAIDANUBY MIRNA-143, miRNA-145, waz miRNA-221 luwenganw
uaaARanTaIyVIANaTlunguilasuENuaanuasentaasagaai 20 Alnnm

NANITANEINLAN N1TWARAIBAN (expression) UB472AL MIRNA-143 LAy miRNA-

145 (average fold change) luilaltianensanInuaanlanAT9IunAABNAN TuAANIY

1A NA19AE MIRNA-143 1Az miRNA-145 lunynaaesnguinliiueniaasanmeaiean

4 Ae o o aa o S o oA ye S
ANNIMVENHNUEATATYNINADF LN@L‘LE‘EI‘LILV]EI‘LIﬂ‘LIWLéVIﬁ@’ﬂ\iﬂ@ﬂ%iﬂ?ﬂﬂ’]ﬁ@ﬂﬂ MNU ATRAE

o

2999261 average fold change 183 miRNA-143 luniynaasanguinlfiuendasanitan

Winfiu 0.33+0.1 WrausuiuA R aIa95 AL average fold change 99 MIRNA-143 1y

1
=

NAABINGANTLATUENARNYINAL 0.10£0.08 (p = 0.025) uazANL@ALTBNTZAL average fold

'
=

change 1849 mRNA-145  lununaaesnguiliiusniasanigeatyiniy 0.36+0.1

= o | dl o . 1 dl
wWRaueuiuAeALIeITTAL average fold change 289 MIRNA-145 UPNARBINQNYN
1F5usNuaanwindy 0.20+0.05 (p = 0.03) TuanueinN17uaAIBaNTR992AL MIRNA-221 Azl
Ardnd lunymeaengunliiuendaeanmen (A1aAU1843¥AL average fold change -

0.11+0.05 WFaLe Ly 0.22+0.03, p = 0.0048) (Lmuga‘insqwﬁ 4.3)
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1.04
o p=0.03 p=0.03 CJ PB
= p = 0.005 CZ
£ 05 ‘ |
o Y97
T T L
s []
o
‘!.>3 L
<
-0.5-

miR-143 miR-145 miR-221

a

WHUNHT 4.4 uapailaLineuA1eat average fold change 184921 MiRNA-143, miRNA-
145 uaz miRNA-221 lunenBan mmnannaan1asiymanaengui lfiiuamaan (PB)

WReumeuiunynaaeangunlffueiaeanmen (C2)

4.3.4 1FauNauseALAMNLITNTULRS MIRNA-143, miRNA-145, uwaz miRNA-221 ‘lu
NTEUALABATDINYNARDITENINNGNALASUEIMaanuazENEaaan1TaaT 20
dUmni

ld@aunsRn1ImsadasTAusrAuAINNIdNdUTa MIRNA-143, mIRNA-145, ua

miRNA-221 ann1sdAnsBli esannsaatraaeninlfanuynaaedlaiiisane

4.3.5 wFauiaussauAnudntuaaiasiglnaiai ADMA, PDGF waz VEGF lu
NFELALARALDINYNANDITEUININGNN LA LB NARNUASENTRaAAIERAN 20
Amn

nan1IANEINLIN szauAnNdinduaesanslainaesl ADMA waz VEGF lunszua

] '
a a

AaATENUYNAaRINgNT i Fut T aaniAngandn lunymaaesngui lifuaniananiga

o o 1

adNNUEAATUN19EDA  nanade ArszauAMNdindvaesanslainanasl ADMA lunszusg

D

AanLeINAaeIngui lfifuauaanwiniy 1.440.2 UM wliauiiauiuanszAuAINN
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1
=

disdiuaasanslalananal ADMA  Tunszuaiaanaesuynaaeangui liiuaniaaan mas
Winriu 0.82+0.2 M (p < 0.01) wazArszaumuidinduaasanslainaied VEGF lunszua

IAAATBINYNAABINANN AU MAANYINAL 634£191.8 WiANTW/ wa. WRauiauiuan

'
=

szaumudinduresarslalnaesl VEGF lunszuaiaentesuynaaesnguinlfiiuandaes

ANTAANAL 277.1+156.9 AlANTN/ 1. (p < 0.0001) (Lmugﬁnmwﬁ 44) Tuvne

o

Nezpuaudinduaesanslalnaned PDGF lunszuaidanaeanynaaasvisaaangulaidien

a o

wANFNNUaE NN ATUN AR (p =0.08)

p<0.01 n p < 0.0001

2.0 | 1000- |
R T - 800
= E |
= 5 600
g 1.0 —
L 4004
[m]
< 0.5 g
) 200
u T e T
PB PB cz
n —
10000+
80001
-
£ 6000
2 l
w
& 40004
g
2000
PB cZ

'
aa

LWEUNHEN 4.5 uanFaumeussauAmdnduasanslalnanesd ADMA (g1 n), VEGF (31
1) waz PDGF (31 A) lunszuaidenaesnymasednguinliiuenvasn (PB) weaumauiy

WNAABINGNN AT UENTaaan Tas (CZ)
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436 NTWLAAIAANTAY angiotensin Il receptor AT, (AT,R) TUWeNB&NIWURINUIY
UADALADATUAUNN

annsAnE ldnudnfinisuansean (expression) 289 AT,R aInNn13fiaunens

o I aa/’ a A ¥ a . . . =
ANTNUDINUIVRDALADATUDUNHNIAVELNAUA immunohistochemistry (:.i“Llﬂ’]W‘VI 4.5)

JUNNT 4.5 ugaaneFaninaeslinaaalaeaduBRANIN TN LdIRN1TLAAIEANTD

angiotensin Il receptor AT, (AT,R) Tunnsfiandaenaiia immunohistochemistry



uNNn 5

anisaua Ll,ﬂs“il/ﬂ LRUBLLUS

5.1 agUnani19iae
s lEeNTanan I TaalNafenNI1TEARNITUUIAITAINITINADALAD ATUAURNN 11
dl dl o Y a dg/ v Y aal . . . . . . .
M‘g}%ﬁ@’a\‘mmumuﬂuLﬂ@ﬂﬂ%%@ﬂﬂ@’)ﬂ% ischemic reperfusion injury with right
nephrectomy Mall N13UuIFaredlaannaentuE Ui Nanasl dunusiunns
WAAIDANTILAN L (increase expression) 484 MIRNA-143 waz miRNA-145 lwilatiavag

NARALABA LATANRUEALN1ILAAIRANTNARAY (decrease expression) 184 mIRNA-221 1

11a1Ea199MARALIADA WANANT NNTUUIFAITRIHIRMABALAaATUEUTINN AR TUNY

v
o o

NaaadNlAsusFaaangaant A UsSAUNITanaITRIsEAURNT lalnAgdatia

asymmetric dimethylarginine (ADMA) Wa< vascular endothelial growth factor (VEGF)

5.2 andsrananisiag

v
[ '

= a a4 =2 a o dld v a dld

nsAnEIRaNnalunIANHIIRLINNANHINATAINIT M TAaaR1TaaTINFD
% o A :/1 a a dl a dqj 1% dl = ] dl
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. Py . . .
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WanzHanEUuzn1eanansan1miu chronic tubule-interstial fibrosis
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FIN9NN 5.1 WARNAINUTIUNNIENIN wazANIeTiasl JiRN132991Y mice aneiig CD-

dl dl o Y a d” o Y ad
1‘1/1mumuﬂmﬂm:1mzimmmmmmw1

reperfusion injury
and right
nephrectomy

(the present study)

gﬂl,l,‘uu TLELLIAN Serum ACR Hct (%) | BW (g)
Creatinine (Mg/mg)
(mg/dL)
Unilateral ureteric 2dUat | 0.03+0.01 1743 50+1 35+1
obstruction'"”
5/6 nephrectomy'"” | 2 &lmnif 0.49+0.1 | 11762277 | 35+2 | 34%2
5/6 nephrectomy'"” | 4&Umns | 0.48+0.06 |2640£502 | 34+3 | 392
Folic acid 2dUmi | 0.59+0.06 89+13 40+1 33+1
injection(”?’)
Folic acid 12 et | 0.4620.08 158412 | 41+2 | 53#1
injection(m)
Left ischemic 24Uet | 0.51+0.08 130418 | 47+2 | 34+1
reperfusion injury
and right
nephrectomy
(the present study)
Left ischemic 20 §ai | 0.78+0.08 881493 33+¢2 | 3242
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Y v

MIRNA-122 luiaitinrewaenideniian aanadesiunisinening Ji wazaos® finudn
ANTLAAIRANURITLAL MIRNA-143 LAY MIRNA-145 azanad luniaanlaaanin1suuisn

(28)

1090aa e AR ATUALANY LaznnsAnE g Liu wazmiie ANLINNNTUAAIRANTBY

72AU MIRNA-221 aziiuuInndnUnfluasamaeanin1suufa1eaniianaaniaandu
BUNNNTDINADALABATIHIUNITLNUNADALABAFILTENIINUDAZY (balloon angioplasty)
AMNNANNANAUTIENINTZAL MIRNA  LAZNENBANINLBINITUUIAITAINU
NABALABATUBUNN FoNALAMANTRTEY MRNA  tasiiduansidsAauniaannpanu
(stability)  geluanitzuaniaad wazidua19AUANNITNINIULBIANTNUGNITH
o ¥ . o d”v = . a dI
messengerRNA 71117 miRNA W{uFTTANI9TaNIN (biomarker) lugaNAR T9az@1u130
T duiaseeiedidade (diagnosis) MIT9AAANTAY (screening) WAZATIAR AR
. o o A :/J a a A v 1 =
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o ad [ . v a ' o 4
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990139
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ANTzEzaIN1TANRNTedlsA naunudnanslainaneiminaddeadunusiu vascular
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v
v a

HAAINNNIANEN EINLLRNLANdMYMaaaen i uanGaeanteaiulscauans

v v
o e

ADMA uazanslainanesl VEGF Nanad 1198 11a9a1nans ADMA ilugsninmaniimi

6) ™

UANDNN19ZNN98NLEY (inflammation) 1A aadulilddnalnnisdusanisuunsaaas
H9NAaALARATUAWTANY U1AziANIUNATNNITaANIIEANLELAIENIIUTY A9l N34
FIIAUILATEITIANINTINTN (biomarkers) B1°] 8171194 high  sensitivity C-reactive

protein (hsCRP), interleukin-1, interleukin-6, interleukin-8, interleukin-10 98 tumor

necrosis factor-0  (TNF- Q) iy azdsariuayuieduiingiudinaqls

5.3 4AANNAURINWINE (Limitation)
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5.4 Tavguawuzlunsinlldludl §iim (implication for practice) wazngun il

1 @9l uaunnm (implication for further research)
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A :: a a dld u’/j 1 QI al o 1
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3. Experimental design:

OTumor/disease models O Toxicity testing

O Behavioral studies O Pain models

X Others, please specify...... Animal research study...ﬁmsuﬂmzﬁuﬁm%mmmnLﬂu 2

nau Aanqulifuaifaeanitea (nqunaasd) warnguilifuevaen (ngx
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4. Data analysis / Statistical method:

......... nsnageuaNNFgiu 1 Paired-t test windeyaiivlfidudnsniznisnszanadeya
Un# (normal distribution) %384 Wilcoxon-Signed Ranks test lunstindiaya iluanm oy

nsnszaedieyatnd  AUUAANBANATUNNNETAN  0.05  UATANTTALAYINITENLN

5. Description of animals

Common Breed / Strain/ Age Weight Sex Number
name Scientific name
Mouse CD-1 1-2 months 30 gram male 24

Conserved species X No O Yes, the project has been approved by the Department of
National Park, Wildlife and Plant Conservation on
(D/M/Y) (please also attach the letter of

APPIOVALD .. e

6. Animal care:
X Field Study, please specify the name of the location...Nephrology, Medicine,
Chulalongkorn University.
X Use captive animals, please answer the 6.1 if the terrestrial animal will be used; the
6.2 if the aquatic animal will be used)

6.1 Husbandry consideration:

6.1.1 Housing Place: building...Anwen§3nen....Room......303,304...

6.1.2 Experimental Place: building......Ainwe189meM...Room...303,304.....

6.1.3 Housing System:



75

X Conventional O Strictly hygienic
conventional
OBarrier OContainment

OOthers, please SPeCfy......ccoiiiiii i

6.1.4 Caging:
X Solid bottom, open top OStatic filtered top cages
OMetabolic cages Olndividual ventilated cage (IVC)
OEnvironmental chamber Olsolator

OO0thers, please SPECIfY.....c.cviiiii
6.1.5 Caging materials:
OPlastic X Stainless steel
OOthers, please specify......
6.1.6 Cage size (W x L x H)... 19*28.5%13..cm.
6.1.7 Number of animals / cage...... 2-5
6.1.8 Environmental requirements:
Temperature......25-32°C ...
Humidity......... 60-65%...coiiiiii
Light: X Standard fluorescent
OOthers, please SPeCify......cccoviviiiiiiiiii
Light cycle: X Standard 12:12
OOthers, please sPeCify.......cooovviiiiiiiiii
6.1.9 Food:
Type of food: ... Standard diet .......................
Source/NVendor. ......ovviii i
Feeding schedule:
X Ad libitum

OOthers, please specify............ meal(s)/day
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6.1.10 Water (if needed):
Type of water: X Tap water
OHyperchlorinated......... ppm
OAcidified, pH.......
ORO-UV
OOthers, please specify...........ocoeviiiiiiiiiinn..
Water Provided:
X Ad libitum
OOthers, please specCify.........ccocvviiiiiiiiiiiin..
6.1.11 Bedding/housing media:
ONo
X Yes , please specify...... Sawdust...
6.2 Husbandry consideration for aquatic animals:
6.2.1 Housing Place: building................... Room.........
6.2.2 Experimental Place: building........................ Room..............
6.2.3 Water system (Hatchery / Laboratory only)
O Closed water system O Opened water system
O Re-circulating system O Flow-through (flow rate: ........ )
O Static non - renewal System
O static renewal System
6.2.4 Water filtered system (Hatchery / Laboratory only)
O Biofiter O Solid filter
O Non-fiiter O Other (please specify: ......coovviiiiiiiiin )
6.2.5 Air system
O Aeration O Non-aeration
6.2.6 Caging
O Aquaria O Cage
O container O Other (please specify: .....coovivviiiiiiiiinin, )
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6.2.7 Caging material
O Glass O Plastic

O Acrylic O other (please specify: ....oooiiiiiiiii )
6.2.8 Cage size W x LxH (D))
6.2.9 Density (NUMDEr / CAgE) ....viveiriii e

6.2.10 Environment requirement

O Freshwater O Brackish water (........... PSU)
O Seawater (........... PSU)

Temperature (OC )

Light O Natural
O Additional Light
(Light cycle: Light ....... h/Dark ...... h)
O other..oovveceee,

6.2.11 Water quality (pH / Do / inorganic ion)

O Not determine

6.2.12 Food
Food type O Natural food O Artificial food
O Live feed OMoist pellet
O Dry pellet O other .o,
Food source O Vender .................... Oother

Feeding frequency O Time/day ..c.ooovveiiiiiii
O Ad libitum
O other (...% / g body weight/ day)
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6.3 Special veterinary care:
X No OYes

If yes, describe the special veterinary care.

7. Animal welfare:
7.1 Please Provide:
Keyword search...intimal hyperplasia and chronic kidney disease.
Database search.......Pubmed...................oo
Does the purposed research duplicate any previous work?
X No
OYes (explain why it is scientifically necessary to duplicate the
experiment)

7.2 Briefly describe how you have considered each of the following regarding
3Rs or why they are not applicable:
7.2.1 Replacement of animals (e.g., with in vitro models, computer
models or less sentient animals) and explain why the proposed species is / are the most
appropriate.

Ny o o A A p o . A Iy
............... N‘ﬂﬂ@qﬂmLu@ﬂ@’]ﬂﬂ’]?m@u’&u@\iwm@ﬂﬂq?VIﬂ@@ﬂﬂﬂqqﬂsﬁusﬁ@umqﬂﬂqqmﬁ‘]?.ﬁl‘ﬁﬂq?

nNeaas in - viro 18 agelaAmINnITmeaed in viro  aziilugquasulueuise

7.2.2 Reduction in the number of animals (e.g., using appropriate
statistical methods in the design analysis of the study; reduction in experimental
variability by using animals of defined genetic or microbiological status; sharing tissue
among investigators) and provide an explanation of how the numbers of animals to be
used in each group or total were appropriate based on scientific and statistical

requirement to achieve objectives.:
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...... nnuuyninuua laneneuananuauauyinnaniuugs telindnii nnsldfsunnmy
= v a = 1 1 dl A 14 1 1
mﬂm@uﬂﬂmuM%uN@mmmmL‘ﬂ@ﬂﬂlumﬁ‘wmmimﬂmmmim{luumzﬂquﬂ?zmm
7-20 Fiy Auwdunisnfsaumeuseuinangy aenelsfinnu lunnsAnentuAIwIng sample size
Ined1989aNnnIAnE Takigawa T, Tsurushima H, Suzuki K, Tsuruta W, Nakamura K,
Matsumura A. Cilostazol suppression of arterial intimal hyperplasia is associated with
decreased expression of sialyl Lewis X homing receptors on mononuclear cells and E-
selectin in endothelial cells. J Vasc Surg. 2012 Feb;55(2):506-16. NUINAZRINITOAIUID

. % 1 o o/ 1 1
sample size 18windu 12 BIORIBINAHN . ..o

7.2.3 Refinement of experimental procedures to minimize pain or distress
(e.g., early endpoint; use of analgesics, anesthetics or sedatives; techniques that reduce
stress in the animal):
.................. % Isoflurane analgesia Jushaauiiansenem wazld Buprenorphine fanns

AAAINMEALLYATAININTHBIO et

7.3 Potential animal pain and distress assessment:

7.3.1 Pain or Distress Classification (USDA Classifications)
O Classification B
O Classification C
O Classification D

X Classification E
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7.3.2 During the study:
1. How often will the clinical condition of animals be monitored?

.................................. Every 2 hours after procedure for 2 times and then at 12 and 24

2. Who will monitor the clinical condition of the animals?
.............................. W, A9 SUIA30Y§ UL (Wiwat Chancharoenthana, MD.), The
main investigator .
7.3.3 Are the animals expected to experience any specific study-induced
related problems or any health problems?

X No

OYes, please describe the expected problems.

7.3.4 What criteria will be used to assess pain, distress, or discomfort?
X Inactivity
OLoss of appetite
OLoss of weight: 05% 0O10% 0O15% 0O20% weight loss
X Restlessness
X Abnormal resting postures, somnolence or hunched posture
X Licking, biting, scratching, or shaking a particular area
OFailure to show normal patterns of inquisitiveness
OFailure to groom, causing and unkempt appearance
OGuarding (protecting the painful area)
X Loss of mobility
ORed stain around the eyes of rats

X Unresponsiveness
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X Labored breathing

OOthers, please

SPECITY
7.4 Analgesics :
ONo
X Yes, please answer the following questions:

7.4.1 Chemical method

Common name Drug concentration Dose Route of

administration

Buprenorphrine Tmg/1ml 0.05 mg/kg subcutaneous

7.4.2 Physical method, please SpecCify.......cccooiiiiiiiiiiiiii
7.5 Anesthesia (Pre-anesthetic and anesthetic):
ONo X Yes, please answer the following guestions:

7.5.1 Chemical method

Common name Drug concentration Dose Route of

administration

Isoflurane vary 1-3% inhalation

7.5.2 Physical method,
PIEASE SPECIHTY ...
7.5.3Who is responsible for maintaining anesthesia................cciiiine

o

............................ UN. AU WAt §IUe (Wiwat Chancharoenthana, MD.), The main
investigator..........

7.5.4Methods used to monitor anesthesia, frequency of monitoring.................
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..................... Clinical sign of mice such as movement and respiration, observed during

the operation (very short operation less than 10 min)

7.5.5 What criteria will be used to assess level of anesthesia?
X Respiration rate
OHeart rate
OECG
X Toe pinch
OTail pinch
OCorneal reflex
OColor of mucous membrane
X Muscular relaxation
OOthers (pulse oximeter, respirometer)

please, SPeCIfY....ocvviiiiiii

8. Surgery:
ONo X Yes, please answer the following questions:
8.1 Surgical procedure is: ONon-survival X Survival

X One time OMultiple
8.2 Location / Room number for surgical procedure will be conducted.
............... FNWENBINENTU 3 FBIB03... ..o,

8.3 Surgeon / Qualification:

............... Asada Leelahavanichkul MD., PhD/ Co-advisor, National Institute of Health
(NIH) USA trained
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8.4 Procedure:
.................. Ischemic/ reperfusion (I/R) of left kidney by clamping renal artery for 50

mins then right nephrectomy after 7 days apart from

8.5 Detail the provisions for both pre-and postoperative care
.................. Mouse will be put to sleep by isoflurane anesthetic chamber. The clinical
sign including movement and respiration will be observed for the deep sleep. Then the
left kidney was exposed via left costal margin approach. Left renal artery was then
identified with temporary clamping with surgical clip for 50 minutes. After the clamp
removal, the clinical signs will be observed at 2, 4 and 12 hours after operation. Then, the
right nephrectomy was done via right costal margin approach at 1 week later after 7 days
apart. Again, the skin will be sutured layer by layer and then the clinical signs will be

observed at 2, 4 and 12 hours after nephrectomy.

8.6 Describe long-term care of any chronic survival procedures:
..................... After right nephrectomy operation, the clinical sign will be observed and
the moribund mice (from respiration pattern and sluggish movement to touch) will be

SACT I A o
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8.7 Multiple survival surgery procedures: Please provide scientific justification
............... Only single operative procedure but the tail vein administration will be

CONAUCTIEA TN A BT .t e

8.8 Who will be responsible for post-surgical care and treatment?

o

.................. UN. 396

o

um?iygmz (Wiwat Chancharoenthana, MD.), The main

investigator

9. Blood or Body Fluid Withdrawal / Tissue Collection / Injections, Tail Clip, Gavaging:
X Injection
Anatomic Location......... SUDCULANEOUS. ...
Needle size/Catheter and length......... size No. 23........coiiin,
Volume Administered............ 0.5 ML
Frequency (per day)......... once post-operation time...........................
Chemical/Drug......... DUPRIrenorphring. . ..o
X Gavaging
Needle size/Catheter and length............ Size NO.20......cooiviiiiiin
Volume Administered............ 0.8 ML
Frequency.................. daily ford months...........ooviiiiii
Chemical/Drug ...... cilostazol or placebo..........coooiiiiiii
X Blood Withdrawal:
Anatomic Location......... tail-vein bloodletting ...
Needle size/Catheter and length...... use capillary tube ...............
Volume Collected......... 50-100 PL oo
Frequency ......... once at time zero and at time of euthanasia ...............
X Body Fluid Withdrawal:
Anatomic Location............ 8] o 1 T

Needle size/Catheter and length... not use...(waiting for spontaneous
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voiding)...
Volume Collected............ 50-100 PL oo
Frequency ......... monthly for4 months ..o

X Tissue Collection:
X Dead animal OAlive animal

Anatomic Location/organ(s)...aorta and vena cava, liver tissue, intestinal

tissue ......

Needle size/Catheter and length

Biopsy size

Frequency ......... Once at time of euthanasia

Olnfusion:

Anatomic Location

Needle size/Catheter and length

Volume Administered

Frequency (per day)

ChemMICA/DIUQG .. e

OOthers

(please specify)

10. Restraint with Mechanical Devices (in conscious animals):
X No OYes, please answer the following questions:

Describe device, duration of restraint, frequency of observation, condition

procedures, and steps to assure comfort and well-being.
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11. Projects Involving Food and Water Deprivation, or Dietary Manipulation:

X' No OYes, please answer the following questions:

Olndividual animal’s weight is monitored every........... days
Olndividual animal’'s weight is not monitored.
Item Amount Duration Compound Compound | Frequency
Restricted/Added Supplemented Deleted

Food

Restriction

Fluid

Restriction

Nutrient

Alterations

12. Euthanasia / Disposition of animals:
ONo X Yes
12.1 Disposal of animals after completion of activity:
X Euthanatized
OReturn to production / breeding unit / facility inventory
OTransfer to another research project:
(please list Protocol No.and
Investigator)...........oooovii
OOthers,

Please describe




12.2 Chemicals/Drugs used for euthanasia

87

cervical bone

disconnection

Common name Dose Route of Other (please
administration describe)
Isoflurane and overdose inhalation

12.3 Physicals, please

S Y et

13. Experimental endpoint: (State the projected study endpoint for the animals. Indicate

whether recovery, euthanasia, or death is expected; and the specific plan for determining

when the animal experimentation phase will be stopped).

expected terminate study day): ONo

Early Endpoint is used (the animals are humanely euthanized prior to the

X Yes, please describe the early

endpoint criteria:

1.

The gasping respiratory pattern
sluggish or none response to touch
upside down posture

dehiscent operative wound or other painful looking wound
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14. Biohazard / Safety:
Olnfectious agent is (are) used: SPECIfY........c.viuiiiiii e
OAnimal bio-safety level (ABSL)...............
OBiohazardous chemical or carcinogen or radioactive material is (are) used:

S 01T 11 ST

X None
Explain any safety precautions or programs designed to protect personnel from

biohazards and any surveillance procedures in place to monitor potential exposures
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List primary safety equipment and personnel protective equipment requirements
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List relevant occupational medical health provision



NMANUIN A
LLUULﬁU{II’ag’& (Case Record Form)
STUDY: Effects of Cilostazol Administration on Intimal Hyperplasia in Early Stage of

Post-Ischemic/Reperfusion Chronic Kidney Disease Mice Model

Animal study No. Study group code: P Hj:

Parameter(s) Baseline Post right Random | Wk | Wk | Wk | Wk | Wk
nephrectomy 3 4 8 12 16

Body weight (g)

Serum urea

(mgydl)

Serum
creatinine

(mgydl)

Urine albumin
creatinine ratio

(mcg/mg)

Note:

Antia; Ischemic-reperfusion, I/R; albumin creatinine ratio, ACR
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